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THE IGNITION QUALITY OF 
DIESEL FUELS. 


By J. Rirrxry, Ph.D., A.M.I.Mech.E. | 


Many physical and chemical tests have been used 
to specify the suitability of Diesel fuels, such as 








hensive survey of experimental and developmental 
work in this field provides evidence that the delay 
period is an important consideration from the view- 
points of engine design, performance, and evaluation 
of fuel quality. Further, the selection of delay 
period measurements as a basis for the comparable 


utilisation of the fuel charge in the compression- 
ignition engine may be divided into four significant 
stages, as is shown in Fig. 1. During the first stage, 
termed the ignition delay period, fuel accumulates 
in the combustion chamber, and undergoes slight 
physical and chemical changes in preparation for 
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specific gravity, kinematic viscosity, pour point, | 
fiash point, carbon residue, sulphur content, sedi- 
ment, ash, &c. Fuels have been used that appa- 
rently satisfied the laboratory specifications of good 
fuels, but, nevertheless, failed to give satisfactory 
performance in an engine. Such fuels manifested 
their unsuitability by making cold starting difficult 
and by causing severe combustion knock. Appa- 
rently, the laboratory inspection data, although 
important for specifications, give no true indication 
of those fundamental properties of the fuel which 
are associated with ease of starting and smoothness 
of engine operation. Those important charac- 
teristics of the fuel which formerly were difficult to 
Specify are now embraced by the term “ ignition 
quality,” which may be defined as the relative 
tendency of fuels to ignite and burn smoothly in 
an engine. Good ignition quality is conducive to 
easy starting, and promotes regular ignition early 
enough to avoid combustion knock from accumulated 
fuel. It has long been known that paraffin-base 
oils make good Diesel fuels, that cracked oils are 
not so good, and that coal-tar oils are quite unsuitable 





for high-speed direct-injection engines. A compre- | 
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assessment of ignition quality would appear to be 
justifiable. 
Definition of the Ignition Delay Period.—The 









ignition and combustion. It is generally accepted 
that the beginning of the delay period may be 
measured from that point in the cycle at which fuel 
injection begins, but there would appear to be no 
universal agreement on a particular point to denote 
the end of the ignition delay period. The ignition 
point has been defined as the instant shown by 
point 6, Fig. 1, of pressure rise above the normal 
compression pressure. Boerlage and Broeze,* how- 
ever, have shown that the measurement of the 
delay period based on the point 6 does not form a 
satisfactory criterion for “ knock ” or for the ignition 
quality of a fuel. Ignition time has been defined by 
Holfeldert as the time interval to first flame forma- 
tion, which is shown to be earlier than the first 
“appreciable” pressure rise as detected by an 





* “The Ignition Quality of Fuels in Compression 
Ignition Engines,” ENGINEERING, vol. cxxxii, page 603, 
et seq (1931). 

+ “ Zimdung und Flammenbildung bei der Diesel- 
Brennstoff-Einspritzung"’ Forschungsheft. No. 374. 
(Also Tech. Memo. 790, N.A.C.A., 1936.) 
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engine indicator. Bird and Bauer* take the time 
at which the flame first reaches an jonisation gap in 
the combustion chamber as the beginning of explo- 
sive combustion. For engine and routine fuel 
testing, it is probably true to say that delay period 
measurements based on the initiation of incandes- 
cence, or first flame formation, are of no immediate 
concern; apparently such measurements are not 
significant of “ knock” or of ignition quality. The 
definition of Boerlage and Broeze that the ignition 
delay period is the time interval from the beginning 
of fuel injection to the initiation of an “ appreciable ” 
pressure rise shown at point c, Fig. 1, would appear 
to be as good a definition as any, although some 
judgment on the part of the operator is required to 
settle the point c. Measurements of the delay 
period, recorded during tests to be described, were 
based on the “ appreciable ” pressure rise beginning 
at the point c on the pressure-time curve, corre- 
sponding to the point d on the rate-of-pressure time 
curve, Fig. 1. In this figure, the point c is shown 
in the neighbourhood of a point of inflexion on the 
p,¢ curve, and corresponds to a point d in the 
ee on the dp, curve. The 
dt dt 
beginning of the ignition delay period was meas- 
ured at the point a, Fig. 1, which point was 
considered to denote the beginning of effective valve 
opening. The point a was taken as the inter- 
section on the base line of the prolongation of the 
ordinate, representing the rapid rise of the fuel 
injection valve. Before the point a, there was 
evidence of a slight valve rise (above the base line), 
which may be attributed to disturbance of the 
spindle opening. 
Fig. 2 isan il photographic reproduction of the 
tub-aaien lift diagram ates oten of a capacity- 
change cathode-ray oscillograph engine-indicator,+ 
and ae ere eeeeeny aevnabenee of 
the spindle. ion was given to the 
cause and effect of this i disturbance 
prior to the rapid rise of valve. There would 
appear to be no doubt that it was due to fuel-oil 
pressure, but it is doubtful if the fuel valve was 
actually lifted off its seat to allow the fuel to enter 
the during this interval. It is probable 
that the valve was slightly eased from its seat by 
the fuel-oil pressure tending to overcome the force 
exerted by the spring on the valve, and that fuel 
oil entry into the cylinder was delayed until the 
beginning of the rapid rise of the valve. Assuming, 
on the other hand, that the valve was slightly eased 
off its seat, it is very doubtful if fuel oil actually 
entered the cylinder during this phase. If it be 
assumed that entry did take place, there is no 
doubt that it would be in the nature of a leak or 
“dribble,” the effect of which would be negligible 
in co with continuous flow subsequent to 
the rapid rise of the valve. It was decided, therefore, 
to disregard the time interval corresponding to the 
preliminary disturbance of the valve in so far as the 
beginning of continuous fuel injection was con- 
cerned. To reiterate, all measurements of the igni- 
tion delay period recorded here, refer to the time 
interval (degrees of crank angle) between the 
beginning of effective valve-lift, point a, Fig. 1, and 
the point c, Fig. 1, on the pressure-time curve. 

Figs. 3 to 6 are actual photographic reproductions 
of pressure-time diagrams which may be considered 
representative of the diagrams obtained from the 
screen of the capacity-change cathode-ray oscillo- 
graph indicator during tests. All these diagrams 
were obtained when the engine speed was 1,200 
r.p.m.; for Figs. 3 to 5, the exposure-timing of the 
camera was set in the vicinity of 1/10th second to 
enable one cycle of engine operation to be photo- 
graphed on one plate, but for Fig. 6 it is estimated 
that at least four successive cycles of engine opera- 
tion were photographed on the one plate. Figs. 
3 and 4 relate to conditions when commercial 
“Shell Diesoline ” was used; the timing for the 
beginning of fuel-oil injection was normal for Fig. 3, 
and was appreciably retarded for Fig. 4. Figs. 
5 and 6 relate to two blends of low-quality fuels 


vicinity of minimum 





* “The Measurement of the Quality of High-Specd 
Oil Engine Fuels,” Enormerntno, vol. cxlii, page 164 
(1936). 

t Designed and made in the Mechanical Engineering 
Department of the University of Birmingham by Dr. H. L. 
Martyn, on the suggestion of Professor 8. Lees. 
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with an injection-timing of about 10 degrees before 


T.D.C. 


A considerable amount of work relating to the 
determination of the ignition quality of Diesel 
| fuels has been carried out by the Technical Com- 
| mittee on Diesel Fuels of the Chemical Standardi- 
sation Committee of the Institution of Petroleum 
Whereas it was not possible to 
make a final decision regarding the selection of 
“Primary Reference 
Reference Fuels” were chosen by the committee. 
Samples of the two secondary reference fuels were 
kindly supplied free of all cost by Messrs. The Anglo- 


Technologists.* 
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fuel injection or measurable pressure rise should 
begin. The writer suggests that for 


the cycle at 


assessment of the 
on the basis of delay 
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pages 774-8 (1936). 
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,» there 
are probably four methods worthy of consideration : 
(a) that injection advance angles be adjusted for 
measurable pressure rise to begin at T.D.C.; (6) 


port, Journal of 1.P.T., vol. 22, | 














that injection advance angles be adjusted for the 
maximum pressure in the cylinder to take place at, 
say, 12 degrees after T.D.C.; (c) that an injection 
advance angle be maintained fixed for all fuels ; 
(d) that a “constant delay-period method” be 
adopted whereby all fuels are injected at the same 
advance angle, and that the compression-ratio be 
adjusted for measurable pressure rise to start at 
T.D.C.* In order to compare the ignition quality 
of any given fuel, each of these methods would 
involve the determination of a delay angle-ignition 
number curve from known blends of the secondary 
reference fuels. This delay angle-ignition number 
curve will vary slightly from day to day, as a result 
of varied atmospheric conditions, slight mechanical 
changes due to carbon deposit, wear, &c., and 
while a curve once determined may be referred to 
as a rough guide, it is necessary for accurate work 
to re-determine it daily. 

Method (a) implies that the end of the delay 
period would be at the same point in the cycle for 
all blends of fuel ; hence, the beginning of effective 
fuel injection would have to be varied to suit the 
blend of fuel under test. There are probably two 
objections to this method. Firstly, for measurable 
pressure rise to begin at T.D.C., each blend of fuel 


| would be injected into air at a different temperature 
jand pressure. As the value of the delay period 


for any blend of fuel is to some measure dependent 
on the temperature, and, possibly, the density, of the 
air in the cylinder at the instant of fuel injection, 
it might be argued that this method would not 
form a fair basis for the comparable assessment of 
ignition quality. Secondly, it is probable th«t a 
number of engine types would require a special 
form of pump, outside normal design, to enable 
fuel to be injected at, say, 20 degrees before T.D.C. 
Fig. 7 illustrates, in general, the conditions which 
would obtain for a low-grade, L, and a high-grade, H, 
blend of the secondary reference fuels. For mea- 
surable pressure rise to begin at T.D.C., the low- 
grade blend L would be injected in advance of the 
high-grade blend H, which fact might tend to 
obscure the real difference in the ignition quality 
of the two blends. From the point of view of 
engine performance, the amount of fuel accumulated 
in the cylinder, and consequently the rapid com- 
bustion in the stage subsequent to the delay period, 
which is responsible for the combustion knock, 
would be greater for L than for H. The point of 


| maximum pressure for I. would be in advance of 


that for H ; hence, the torque and the efficiency with 
which the heat of combustion could be utilised in 
the engine may be different for the two blends of 
fuel. Experience has shown that, on the whole, 
H would be more conducive to smoothness of engine 
operation than L. For the maximum pressure in 
the cylinder to take place at, say, 12 degrees after 
T.D.C., the method (5) illustrated in Fig. 8 would 
involve different timings for both the beginning and 
end of the delay period. Thus the first possible 
objection to the method illustrated in Fig. 7 would 
also obtain here. From the point of view of engine 
performance, however, the method shown in Fig. 8 
would appear to possess merit, as, on an average, 
maximum power is combined with maximum 
efficiency when the peak pressure is attained at 
about 12 degrees after T.D.C.+ According to Pye,t 
“if the peak pressure be reached later than this, 
it means that some heat of combustion is not 
developed until a point when the remaining ratio 
of expansion is seriously reduced, and therefore 
also the efficiency with which this late-developed 
heat can be utilised in the engine.” The “ fixed- 
injection method,” (c), shown in Fig. 9, would 
appear to remove the possible objections applied 
to the method shown in Fig. 7. The former would 
lend itself to a ready and quick means for the 
assessment of ignition quality during the routine 
testing of fuels. From the point of view of per- 
forming the routine tests rapidly, this method would 
have a decided advantage, as the adjustments 
associated with the two former methods would be 





*T. B. Hetzel, The Development of Diesel Fuel 
Testing, Bulletin 45, 1936. Pennsylvania State Colleze. 
Engineering Experimental Station. 

+ This observation was chiefly directed towards the 
8 ignition engine. 
PTA Tasernal Combustion Engine, The Clarendon 
Press, pages 100 and 106. 
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eliminated. It is a great advantage to be able to 
perform the tests rapidly ; apart from the saving in 
time, a larger number of samples may be tested in 
one run, which makes possible a more significant 
comparison of results. The method (d), illustrated 
in Fig. 10, would necessitate a special test engine 
with variable compression-ratio, where such varia- 
tion could be separated from the effects caused by 
changes of combustion-chamber shape. All blends 
of fuel would be injected at the same point in the 
cycle, and the compression-ratio then adjusted for 
measurable pressure rise to start at T.D.C. The 
compression-ratio so determined would be used to 
compare the ignition quality of fuel samples with 
that of reference fuel blends. In this case, it need 
not necessarily follow that constant delay-period 
would be associated with constant rate of change 
of pressure rise and hence constant combustion 
knock. The mere fact of altering the compression- 
ratio might preclude any such relationships. In an 
attempt to obtain experimental results relating to 
the considerations involved in methods (a), (b), and 
(c), trials were run using the two secondary reference 
fuels. 

The test unit used was a Tangye single-cylinder, 
four-stroke eycle, open-combustion chamber, com- 
pression-ignition engine of 4% in. bore by 5} in. 
stroke, of a rated full load of 10 brake horse-power, 
having a compression-ratio of 16-3 to 1. The 
cylinder head was provided with two plug-holes, 
one of which was threaded to accommodate the 
pressure-element of the electrical indicator, while 
the other plug-hole could be adapted to receive such 
fittings as a pressure-gauge, a pilot-injection 
nozzle, &c. The test unit was provided with two 
independent fuel-injection systems; the original, 
supplied with the engine, had a cam-actuated 
plunger pump which operated a spring-loaded fuel- 
injection valve with a four-orifice nozzle. The 
latter was fitted in the centre of the cylinder head. 
For convenience of reference, the component parts 
of this original system will be termed the main 
pump and injector, &c. Subsequently, an additional 
injection system was installed, by Dr. Jafar,* 
which consisted of a separate fuel-pump operated 
by a chain-driven gearbox, and an additional fuel 
injection valve with a single-orifice nozzle. This 
independent system will be referred to as the pilot 
pump and injector, &c. The gearbox could be 
operated by hand to vary the injection-timing 
over a range of fully 180 degrees while the engine 
was in operation. The pilot injector, when in use, 
was fitted in a plug-hole in the side of the cylinder 
head. Thus, two independent fuel charges could 
be delivered during each cycle of engine operation. 
For the present sets of tests, however, the fuel 
pipe between the main pump and the main injector 
was removed, and the pilot pump was directly 
coupled to the main injector. The pilot injector 
and nozzle were also removed from the plug-hole in 
the side of the cylinder head, and were replaced by 
a smoothing-plug. By this means the fuel was 
injected through the main injector in accordance 
with normal injection conditions, and the injection- 
timing could be conveniently varied over a wide 
range while the engine was in operation, This wide 
range could not normally be obtained from the 
main fuel pump. 

Two fuels were selected: (i) the high-grade 
secondary reference fuel, and (ii) a 40/60 blend by 
volume of the high/low grades of secondary reference 
fuels. These fuels will be referred to as fuel H 
and fuel L respectively. As already stated, the 
main injector was directly coupled to the pilot 
pump, and for each fuel in turn, mean values of the 
delay period were determined for different injection- 
timings from a retard to an extreme advance 
position. It was not convenient to obtain test 
results in accordance with the requirements of 
method (d), which would have necessitated a test 
unit with variable compression-ratio. 

Conditions.—The following factors were main- 
tained sensibly constant: Normal engine speed, 
1,200 r.p.m.; the fuel charge, about 7 x 10-° lb, 
per cycle, corresponding to 40 per cent, of the rated 
full load under normal conditions of engine operation; 
inlet-air temperature at the measuring orifice within 











as aa Injection,” ENGINEERING, vol. exliv, page 
* (1937), 


+2 deg. C.; the quantity of intake-asir ; inlet and 
outlet jacket-water temperatures, inlet at 12 deg. C., 
and outlet 60 deg. C., within -+2 deg. C. 

The results are illustrated graphically in Fig. 11. 
The lower curve relates to fuel H and shows the 
variation in the delay period for a range of injection 
timings from 7} deg. retard to 27} deg. advance. 
This latter timing, on the extreme left of curve H, 
corresponds to the initiation of severe audible 
“knock,” beyond which point it was considered 
inadvisable to proceed by normal means. The upper 
curve refers to fuel L, and the point on the extreme 
left of this curve, corresponding to an injection 
timing of 18 deg. advance, also was associated with 
severe audible “knock.” The test results may now 
be considered according to the requirements of 
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methods (a), (6), and (c),in turn. If (a) be adopted as 
a basis for the correlation of results, then Fig. 11 
shows that, for fuel H, injection would begin at 
64 deg. before T.D.C., whereas the injection of 
fuel L would begin at 12} deg. before T.D.C. For 
both fuels, the initiation of measurable pressure rise 
would take place at T.D.C., and the difference in 
delay would be 6 deg. According to method (5), 
i.e., for maximum pressure to take place at 12 deg. 
after T.D.C., the experimental data indicated that 
the injection of fuel H would begin at 9} deg. 
before T.D.C. and correspond to a delay of 6} deg., 
and that, for fuel L, injection would begin at 13} deg. 
before T.D.C. with a delay of 13 deg. These injec- 
tion timings would correspond to maximum pressure 
in the cylinder taking place at 12 deg. after T.D.C. 
By this method the difference in delay for the two 
fuels would be 64deg. With reference to method (c), 
the test results show that for any fixed injection- 
advance timing between the limits of 10 deg. and 
18 deg., the difference in delay for the two fuels 
would be practically constant for this range, and 
equal to 5deg. Furthermore, for any fixed injection 
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would be practically 4} deg. for this ra’ The 
small variation in the difference of the delay, i.e., 
} deg., might be considered an unjustifiable refine- 
ment, or too exacting for any separation into two 
distinct ranges of injection timings between T.D.C. 
and 18 deg. before T.D.C. The adoption of a fixed- 
injection timing method would therefore appear to 
have the advantage of a comparatively wide range 
for the selection of a fixed point within the normal 
compass of the Tangye engine. 

It is interesting to note that the results of work 
undertaken on behalf of the I.P.T. Diesel Panel* 
indicate that method (c) was adopted for the Gardner 
engines, with two independent values of fixed injec- 
tion-advance timings of 13 deg. and 17 deg. before 
T.D.C., whereas for a C.F.R. engine, method (d)t 
was used. Both these methods produced a fair 
correlation of cetane numbers, but the results only 
apply within the limits of accuracy, namely, +2 
cetane numbers. Where the cetane number is 
required within a greater degree of accuracy, or 
where fuels of abnormal composition are concerned, 
it still, however, remains to be proved whether a 
satisfactory correlation of results, would be inde- 
pendent of whatever method was adopted. Thus, 
it may be necessary to specify the engine, and the 
conditions of operation, within narrower limits than 
have hitherto been adopted. 

The results of the experiments in a second test 
recorded here were obtained by adopting method (c), 
i.e., an injection-advance angle was, maintained 
fixed at 10 deg. crank-angle in advance of T.D.C. 
The following factors were. maintained sensibly 
constant :—Normal engine speed, 1,200 r.p.m, ; 
injection-timing, 10 deg. before T.D.C.; the fuel- 
pump micrometer setting for fuel-oil quantity ; 
inlet-air temperature at the measuring orifice, 
within +1-5 deg. C.; inlet and outlet jacket-water 
temperatures, inlet at 12 deg. C., and outlet 60 deg. C., 
within +2 deg. C. 

The engine was operated at 40 per cent. of the rated 
full load with commercial “ Shell Diesolene,” and 
when conditions were steady this fuel was replaced 
by the high-grade reference fuel. Steady conditions 
of engine operation were awaited, and measurements 
of the delay period, &¢., were recorded three times 
to obtain mean values. Measurements were re- 
peated for a blend of 80 per ,cent. high-grade 
reference fuel and 20 per cent. low-grade reference 
fuel, blends by volume as suggested by the Chemical 
Standardisation Committee. Results were recorded 
for 60/40 per cent., 40/60 per cent., and 20/80 per 
cent. blends of the high/low grades of reference 
fuels. The low-grade reference fuel was found to be 
unsatisfactory for engine operation ; even the quick 
removal of the brake load failed to maintain the 
normal speed of 1,200 r.p.m., which decreased 
until finally the engine ceased to function, 

Fig. 12 illustrates graphically the following, on 
abscisse of the percentage of high-grade reference 
fuel :— 

(i) The delay angle, measured on the Tangye test 
unit, 

t(ii) The spontaneous -ignition temperature 
(S.LT.), determined on a’ modified type of Moore 
apparatus by the method described in The Principles 
of Motor Fuel Preparation and Application, vol. ii, 
pages 883-4, 1935 edition, by Nash and Howes 
(Messrs. Chapman and Hall, Limited). 

{(iii) The viscosity gravity index (V.G.L), deter- 
mined in accordance with the formula :— 

G = 1-082A—0-0887 (0-776—0-72A) (log. log. 
where A = viscosity gravity index, 

G = specific gravity at 60 deg. F., 
and KV = kinematic viscosity in millistokes at 
100 deg. F. 
A standard U-tube Ostwald viscometer was used, 
as specified in the “ British Standard Model for the 


* “Calibration of I.P.T. Diesel Reference Fuels, 
H.1.Q. and L.L.Q., in Terms of Cetane and Cetene 
Numbers,” Journal 1.P.7'., vol. 24, March, 1938. 

+ Method (d) has been tentatively recommended as 
a standard by the Volunteer Group for Compression - 
Ignition Fuel Research. See S.A.E. Journal, January, 


1938, 27-36. 
t Thanks are due to Dr. T. G. Hunter of the Oil 
Engineering and Refining Department for his interest 








timing between T.D.C. and 9 deg. in advance of 





T.D.C., the difference in delay for the two fuels 





in the laboratory inspection data, which made possible 
the use of the necessary apparatus and assistance. 
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Determination of Viscosity of Liquids in Absolute 
(C.G.8,) Units,” No. 188-1937. 
(iv) The Diesel index (D.I.) where 


DI, a Aniline point (deg. F.) x API gravity 


(v) The aniline point (A.P.), where A.P. is the 
temperature at which equal volumes of aniline and 
the oil was just miscible. This is some measure of 
the paraffinicity of the fuel oil; aromatic hydro- 
carbons have a relatively lower temperature of 
miscibility with aniline than paraffinic hydro- 
carbons, Hence, the ignition quality increases with 
aniline point. 

It will be observed from Fig. 12 that decreasing 
fuel quality was associated with :—Increasing engine 
delay-period ; increasing 8.1.T. ; increasing V.G.I. ; 
decreasing D.I.; and decreasing A.P. These 
results conform to expectations. 

It would appear that the S.I.T. values bear a 
more direct relationship to the engine delay-periods 
than the other laboratory inspection data, but this 
refers only to the blends of the secondary reference 
fuels used. The 8.I.T. determinations have not been 
found reliable as a means of predicting the ignition 
quality of Diesel fuels of widely different origins. 
The results illustrated in Fig. 12 are reproduced in 
Fig. 13 with the delay angles as abscisse, and it will 
be noted that the S.LT. determinations of the 
blends used are practically a linear function of the 
engine delay-period. For the Tangye engine, this 
relationship may be expressed approximately as :— 
D = 8.LT./1-75—133-43, or S.LT. = 1-75D + 
233-5, where D is the engine delay-period. This 
relationship for blends of the secondary reference 
fuels would appear to emphasise the importance of 
temperature as a controlling factor in delay. 

The engine tests were carried out in the Mechani- 
cal Engineering Department of the University of 
Birmingham. The author desires to record his 
indebtedness to Professor S. Lees, M.A., for helpful 
suggestions and criticisms. 
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Electron and Nuclear Physics. By Proressor J. B. 
Hoac. London: Chapman and Hall, Limited. [Price 
208. net.) 

Tue march of discovery in physical science shows 

no sign of diminishing its pace ; on the contrary, 

recent discoveries seem to promise still further and 
more rapid advances in the near future, particularly 
in the domain of nuclear physics. Theoretical 
attempts to explain the structure of atomic nuclei 
in the terms of the units hitherto known—the 
proton, the a particle and the electron—have been 
partially, but by no means completely, successful. 
The neutron may yet prove as serviceable to the 
experimental as to the theoretical physicist. The 
nuclear atom now satisfies the three requirements of 
an atom model, viz., an outer region associated 
with chemical valence, an intermediate section 
associated with X-rays, and a nuclear region which 
determines the kind of element at hand and is 
associated with natural and artificial disintegrations. 

The subject has been attacked from many angles 

during recent years, the results of extensive 

researches have been published, and in the present 
publication the author presents the experimental 
evidence for those concepts which lie within the 
domain of electron and nuclear physics. 

The early chapters of the volume, which is really 

a second edition of the author’s Electron Physics, 

deal with the charge, mass and wave-length of the 

electron, together wit. its dualistic character. The 
electron is treated as a particle in the deflection 
experiments in Chapter IT and as a wave in the 

reflection and diffraction experiments in Chapter III. 

The experiments in which the charge-to-mass ratio 

of electrons was measured indicate that negative 

electricity exists inside the atom. If the atom 
contains negative electricity alone it would tend 
to fly apart under the forces of repulsion between like 
charges ; thus the presence of a restraining positive 
charge is necessary. For many years the concept 
of a corpuscular electron was considered sufficient 
to explain all observed phenomena, but there 
was early prediction that an electron should also 
have a wave nature, and in due course the wave- 








length of the electron was measured. In the sections 
devoted to electrical phenomena specific to the outer 
parts of the atoms, it is shown that the atom 
contains a massive, positively charged nucleus 
around which negative electrons are confined in 
known energy levels. There is experimental evi- 
dence that the charge on the nucleus of an atom 
is numerically equal to its atomic number, and 
measurements on the scattering of X-rays at various 
angles from different materials has given direct 
proof that this is true. 

Discussions of the phenomena involving the 
nuclei of atoms, such as positive and cosmic rays, 
natural and artificial radio activity and artificial 
transmutation, constitute the latter chapters of 
the volume, and in these the properties of the 
nucleus are considered. The nucleus contains most 
of the mass of the atom and determines whether 
the atom is one element or another. In dealing 
with alpha, beta and gamma rays, Professor Hoag 
shows how alpha rays are made up of a stream of 
alpha particles each of which has a positive charge 
numerically equal to twice that of the electron, and 
of an atomic weight nearly equal to four. Alpha 
rays ionise profusely and are easily absorbed ; gamma 
rays produce comparatively few ions and are 
absorbed with difficulty. It has recently been 
shown by wave mechanics that charged particles 
can enter a nucleus, not only when they have 
energies equal to or greater than that at the top of 
the potential barrier, but also through the potential 
wall. Cosmic rays constitute the most penetrating 
radiations known to-day and have recently been 
observed through 1,200 yards of water. Ionisation 
chambers used with cosmic rays are briefly discussed 
in Chapter XV and a simple form is described. The 
experimental detail throughout the volume has been 
exceptionally well stated, and the technique 
developed is applicable to many fields of research 
in modern physics. 


Metal Airplane Structures. By Masor Fravivs E. 
Loupy. London: Constable and Company, Limited. 
[Price 248. net.} 

Major Loupy has done a useful service to aircraft 
designers by presenting, within the compass ofa 
single book, a critical survey of the very considerable 
volume of information relating to the theory and 
practice of metal construction that has become 
available during the past fifteen years. Himself the 
patentee—as long ago as 1921—of a smooth-skin, 
metal monocoque fuselage, and an aeronautical 
engineer with military, naval, and commercial 
experience in the United States of America, he 
brings to his task a balanced judgment by which 
the respective merits of analytical and practical 
considerations are successively examined, modified, 
and finally combined to produce a sound piece of 
engineering construction. At the same time he 
maintains a wholesome regard for economy, in a 
broad sense of the term that embraces not merely 
the relation between design and the costs of manu- 
facture, operation and maintenance, but also an 
appreciation of the numerous ways in which metal 
construction for aircraft lends itself to improve- 
ments in aerodynamic performance, accommodation 
for passengers and load, resistance to deterioration, 
and safety. 

The text is admirably arranged to present these 
points of view in logical order. Starting with an 
introductory survey of typical designs, the author 
passes to a consideration of the metallurgical, 
mechanical, and physical properties of alternative 
materials of construction. In this connection 
attention is given to many aspects of corrosive 
attack, fatiguing stresses, and welding procedure. 
A good, practical treatment of structural design 
deals in a fairly elementary, though for many 
purposes adequate, manner with the strength of 
members and joints under the usual combinations 
of loading to which aircraft components are subject, 
and is well furnished with numerical data in tabular 
and graphical form. These preliminary chapters 
lead up to a detailed consideration of monocoque 
construction and stressed-skin design, which most 
readers will rightly regard as the most valuable 
section of an everywhere instructive book. The 
original sources of analytical solutions to elastic 
stability problems relevant to this part of the 
subject are quoted extensively and applied to many 








different types of construction, but the approximate 
nature of the mathematical work is kept well to 
the forefront and emphasis is throughout laid on 
the importance of actual test results, of which a 
comprehensive selection drawn fron: reliable research 
papers forms the backbone of Major Loudy’s text. 
Among other main tendencies of tie treatment of 
stressed-skin design may be noted an insistence 
upon every practicable means of improving strength- 
to-weight ratios, in which connection the author 
deals at some length with the analysis and testing 
of thin-walled structures in general and, in par- 
ticular, of thin web beams of the type which 
Professor Herbert Wagner has done much to 
develop. 

One learns a good deal of Major Loudy himself 
by reading his book. His methodical and prac- 
tical outlook, his interest in the art and artifice of 
construction, his appreciation of neat solutions to 
fabrication problems, are characteristics which all 
engineers respect. When such characteristics find 
expression in a well-written, profusely illustrated 
book on a subject with which no aircraft designer 
can be too well acquainted, no further recommenda- 
tion is needed. 


Jahrbuch der Hafenbautechnischen Gesellschaft. Volume 16. 
1937. Berlin: Julius Springer. [Price 30 marks.] 
Tue effect of political upon economic development 
is well brought out in a paper read some time ago 
at a meeting of the German Hafenbautechnischen 
Gesellschaft (Society of Dock and Harbour Construc- 
tion), by Herr J. Gaze, Oberregierungsbaurat, Berlin, 
and now published in the year book of the Society. 
The territorial adjustments after the war had left 
the coal mining industry at the eastern end of 
Silesia under the necessity of conveying the greater 
portion of its output to the interior of Germany 
for home consumption by way of the corridor 
formed by the remaining, or western, portion of 


‘Silesia and bounded by Poland on the north and 


Czechoslovakia on the south, high tariffs preventing 
all but a minimum of exports in other directions. 
At the same time, competition from the Ruhr 
district industry was severely felt, as there not only 
was a larger proportion of the producing area sur- 
rounded by a good home market, but in addition, 
tarifis to the adjoining countries of Holland and 
Belgium were very much lower. In order, there- 
fore, to assist the Upper Silesia industry, the con- 
struction of the Adolf Hitler Canal was decided 
upon. The new canal, starting from Gleiwitz, in the 
extrente east of Silesia, runs due west for a distance 
of about 40 km. to form a junction with the 
canalised Oder at Cosel, and is 37 m. wide by 3-5 m. 
deep, so that it will take 1,000-ton barges. It will 
thus be possible to carry coal direct by barge to 
the interior of Germany. In the same way, iron ore 
from Stettin will be delivered by barge at Upper 
Silesia to the ironworks in that district, using pit- 
head coal. Another paper, in the year book, by 
Herr W. Stolze, gives an account of the new dock 
accommodation at Gleiwitz and of the plant in- 
stalled for loading the coal into barges, and for 
unloading iron ore from the in-coming barges. 

These are by no means the only articles of interest; 
there are several others worth perusal, including one 
dealing with floating grain-handling plant, as used 
in various ports in different parts of the world. 
All the articles are illustrated by maps, plans, 
diagrams and photographs in great profusion. The 
year book runs to some 273 pages. 





Calculus. By Proressors E. 8. Smrrn, M. SatKover 
and H. K. Justice. New York: John Wiley and 
Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price 16s. net.] 

A stupy of mathematics may readily be arranged 

to serve two purposes so far as engineers are con- 

cerned ; the subject affords an excellent training 
in logic, as well as a means of understanding what 

would otherwise be complicated questions. A 

perusal of scientific and technical literature makes 

it only too clear that the former of these aims is not 
always realised, since authors of papers and books 
frequently pass from the particular to the general 
case, without considering all the relevant factors. 

The need for logical thinking becomes more and 

more necessary with increase in the size and com- 

plexity of structures and machines, since the 
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Successful design in such cases depends upon the 
reduction of complicated problems to a form amen- 
able to analysis. For most engineers training of 
this kind must be gained from a study of the calculus, 
as being the final stage reached in mathematics. 
This view is evidently entertained by the authors 
of the book under review, as is shown by the arrange- 
ment of the theory and the formulation of the 
numerous examples. Taken as a whole, the work 
which is clearly based on a wide experience of the 
needs of students in technology, exhibits the com- 
mendable features of courses given on the subject 
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jin American universities and colleges, in both 
details and general principles. What is perhaps 
of greater importance, since many books cover the 
prescribed ground, is that the present volume can 
be studied by readers unable to attend lectures on 
mathematics, up to the standard required for degree 
examinations in engi ing. 

After a brief introduction to the theory of limits 
in variable functions, the authors wisely devote 
the next two chapters to the operations of differ- 
entiation and integration, before proceeding to more 
advanced processes in differentiation. In this way 
the relation between the two parts of the subject 
is clearly explained at an early stage of the work, 
and this can scarcely fail to impress upon the 
student the physical significance of the mathe- 
matical procedure. Further light is thrown on 
the practical aspect by short chapters dealing with 
plane curves, and approximate integration. The 
same may be said about the more lengthy chapters 
on partial differentiation, and multiple integrals, 
by reason of the applications to be found, first, in 
thermodynamics and, secondly, in mechanics, 
Account is also taken of widely-used tests for con- 





| the related question of infinite series. 


vergency, in what is an informative discussion on 
Some readers 







would doubtless have welcomed more information 
on the methods to be followed in treating a series of 
small quantities according to their relative order of 
magnitude, of the type met with in the vibratory 
motion of complex systems. A high standard of 
workmanship has been maintained throughout the 
550 pages of this book, the moderate price of which 
calls for a note of thanks to the publishers. 





REINFORCED - CONCRETE BUILD- 
INGS FOR FINE CHEMICAL MANU- 
FACTURE. P 


An interesting example of modern reinforced-concrete 
construction is provided by the new “ Drys ” building, 
which has been designed by Sir E. Owen Williams, 
K.B.E., 5, St. George’s-road, London, 8.W.1, for 
Messrs. Boots Pure Drug Company, Limited, Notting- 
ham, in conjunction with the Works Planning Committee 
and the engineering staff of the company under the 
chief engineer, Mr. C. H. Jessop. This building has 
been constructed at Beeston by Messrs. Peter Lind and 
Company, Limited, London, and replaces an existing 
building in Nottingham where dry goods, such as 
powders, tablets and lozenges, are manufactured, stored 
and dispatched. The reception and storage of raw 
materials have also to be provided for and a good deal 
of eting is involved. 

neral views of the new building, showing the receiv - 
ing dock and the multi-storey portion, and despatch 
dock, respectively, are given in Figs. 11 and 12, 
Plate II, respectively, while the lay-out and construc- 
tion will be appreciated from the ground-floor plan and 
typical multi-storey floor plan and single-storey roof 
plan reproduced in Fig. 2, Plate I and Fig. 4 above, and 
from the longitudinal and cross-sections depicted in 
Fig. 1, Plate I and Fig. 15 on page 14. A general view of 
the receiving dock appears in Fig. 16, on page 14, 
while the multi-storey portion is shown under construc- 
tion in Fig. 17 on the same page. As will be seen 
from these illustrations, the building is a single-storey 
structure 324 ft. wide, excluding the receiving and dis- 
patch docks, and is surmounted towards one end by a 
multi-storey structure 84 ft. wide. The multi-storey 
floors are also projected at right angles to the main 
section at two points to form two wings 84 ft long. These 
wings are connected with the receiving dock and the 
ground floor by an open hoist well and goods lifts. This 
arrangement has been necessitated by the gravitational 
process of manufacture adopted. Actually, the factory 
proper is located in the multi-storey section, the pro- 
ducts from which are delivered to the ground floor by 





chutes. They meet the packeting materials at the head 
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of the packeting tables on this floor and are gradually 
carried along the single-storey portion to the dispatch 
dock at the far end. 


The structure is of reinforced concrete and glass | 


throughout ; and an interesting feature about the con- 
struction of the ground floor is that the roof is formed 


of Z-shaped beams, the design of which will be clear | 


from the section given in Fig. 5. The lower horizontal 
portion of these beams, which are 9 ft. deep, form the 
guttering, and as will be seen from Fig. 15, they are pro- 
longed outward to overhang the receiving and despatch 
docks by 30 ft. and 48 ft. respectively. 
between them are filled in with glazing. To avoid 
loss of valuable space on the ground floor at the end 
of the packeting tables immediately below the side 
walls of the multi-storey building, columns have been 
dispensed with and the end of the single-storey roof, 
as well as the multi-storey floors, are suspended from 
the beams of the multi-storey roof, the load being 
thus finally transferred to the columns of the multi- 


storey building. Some of the columns showing the | 


reinforcement can be seen in Fig. 13, Plate If. The 
roof beams are illustrated in Fig. 3, Plate I, typical 
cross-sections being given in Figs. 6 and 7, page 5. The 
ground floor is suspended over the whole area and is sup- 
ported on concrete piers placed at 9 ft. centres both ways. 
This has enabled a clear space 4 ft. 34 in. in height to 
be left for the heating and other pipes. The floor slabs 
in the multi-storey portion of the building are designed 
on a modified mushroom principle, beams being 
eliminated below the soffit, while rigidity is obtained 
by the use of brackets at the heads of the columns. 
The internal partitions are either wholly of brick on 
edge rendered in concrete or a combination of this 
construction with glass framed in metal. With the 
exception of the packeting area, the floor finish is of 
polished adamentine chippings in cement mortar, 
which was laid in situ in 6-ft. squares. The floor of 
the packeting area is of 1}-in. Canadian maple wood 
blocks laid in a herring bone pattern. 

Owing to the dusty nature of the various products 
and the consequent contamination of the atmosphere, 
particularly in the packeting section, special attention 
was paid to the design of the heating and ventilating 
system in order to ensure the comfort of the operatives 
and to control the air movements. The equipment 
provided for this pu~pdse was constructed by Messrs. 
The Brightside Foundry and Engineering Company, 
limited, 17, Summer-row, Birmingham, 3, and com- 
prises a combined heating and ventilating system 
consisting of a low-pressure accelerated hot water 
imstallation to counteract the fabric losses and balanced 
ventilation to deal with the air changes. The hot water 
system is supplied from four vertical calorifiers with a 
total output of 24,000,000 B.Th.U. per hour. These 
caloritiers are steam-heated and thermostatically con- 
trolled, while the normal demand is such that three are 
in operation at once, the fourth acting as a stand-by. 
\cceleration is provided by three accelerators working 
in parallel and capable of handling 1,000 gallons of 
water per minute. Normally two of these accelerators 
running together will fulfil the duty. The heating 
surface in the factory consists mainly of overhead pipe 


Pnenum CHAMBERS ON ROOF. 


The spaces | 


























Fie. 10. 


Unit Heater. 


| direct radiators in the other offices, and gravity indirect 
| heating in the main entrance hall. In all, 17 miles of 
| pipe were fixed for heating purposes, 10 miles of which 
are of 4-in. bore. 
| Before constructing the ventilating plant to meet the 
special conditions in the packeting hall referred to 
|above, a small experimental plant was designed and 
| put into operation in a section of the factory which 
was screened off for the purpose. This design proved 
| successful and with very slight modifications was used 
| as a basis for the main plant. 

To ensure close thermostatic control, the building is 
divided into five zones for ventilation purposes and each 
zone is equipped with two inlet plants and two extract 
| fans. Five of the ten inlet chambers on the roof of 
|the building are visible in Fig. 12, Plate IT, while the 
|extraction shafts are visible in the rear. Fig. 8 is a 
closer view of one of these plenum cham bers showing the 
louvred inlets and access door, while a view of the ex- 
tract fans on the top of the multi-storey building appears 
in Fig. 9. The fresh air passes through filters of the 
self-cleansing adhesive pattern and after being heated 
in the plenum chambers, is introduced at each end 
of the single-storey building. It travels thence along 
the process benches, towards the vertical extract ducts 
at the side. The arrangement is such that there is, 
it is claimed, a practically constant air velocity across 
all parts of the hall. The inlet system handles about 
5,900,000 cub. ft. of air per hour, while the extract fans 
deal with 4,800,000 cub. ft. of air during the same 








coils, but there are Ray-rails in the principal offices, ' 





period. 





Fie. 9. Extraction Fans. 


The dispatch warehouse is ventilated by means of 
unit heaters, one of which is illustrated in Fig. 10. 
These draw in fresh air from outside, which is heated 
in coils carried on the sides of the beams. Re- 
circulating arrangements are provided for use during the 
winter season. Both the heating and ventilating plants 
are thermostatically controlled and are so inter-con- 
nected that maximum economy of the running costs is 
ensured in each zone. Air is supplied from a 4-h.p. 
compressor for operating the 29 automatic valves which 
are controlled from 21 thermostatic controllers. 

Two other buildings designed by Sir Owen Williams 
and constructed by Messrs. Peter Lind and Company, 
Limited, on a site adjacent to that of the Drys building, 
are intended for the manufacture of fine chemicals. 
The major problem in the design of these buildings was 
to render them adaptable to the varying and constantly 
changing processes employed. It was, therefore. 
decided to construct them as a skeleton consisting of 
two sides and a roof. A standard cross-section of a 
shape sufficient to accommodate the known processes 
with a reasonable margin for future changes or develop- 
ments was thus obtained and the length of the building 
only depends on the area required. Owing to the 
corrosive action of the acid fumes, reinforced concrete 
was again used as the constructional material and a 


| section 72 ft. wide, with a pitched roof giving 26 ft. 6 in. 


clear height at the springings and 36 ft. at the centre 
was chosen. This section was provided with an 
external canopy projecting 9 ft. at a level of 12 ft. 
above the ground floor to give protection to processes 
which have to be carried on in the open air. There 
are at present twenty-two 12-ft. bays in each building. 
The section is supported by concrete frames at 12-ft. 
centres, which are designed to carry an additional 
floor by suspension, if required. The floors are of 
reinforced concrete and are self-supporting with the 
exception of bearings on recesses in the skeleton frame. 
In some cases a three-storey building is obtained in this 
way.. The total area covered by the buildings is 
23,500 sq. ft. and the cube is 850,000 cub. ft. 

Although the processes generally provide for the 
dilution or neutralisation of the acid effluents, as an 
additional precaution all the drainage channels and 
pipes are of acid-resisting material. For the same 
reason, the floor surfaces in certain areas are finished 
in blue brick grouted in acid-resisting mortar. In 
the other area the finish is granolithic. 

Finally, mention may be made of the fire station 
which has been erected on the same site and an external 
view of which appears in Fig. 14. This station, in 
addition to housing the usual fire-fighting equipment. 
has been designed to accommodate the latest A.R.P. 
requirements. It is also of reinforced concrete and is 
a single-storey structure with a hose tower constructed 
of a combination of the same material and glass bricks. 
The glass bricks in each wall are arranged to preserve 
the diagonal bracing which is essential to the stabilit) 
of the tower. The area of the building is 2,750 sq. ft. 








Brertisu Coat ry Denmarx.—Of the 351,975 metrie 
tons of coal imported by Denmark in September, 1935. 
Great Britain supplied 268,765 tons. 
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THE CALYX CORE DRILL 
| FOR SHAFT SINKING. 


| THE views given in the accompanying illustrations, 
| Figs, 1 to 4 will show at once that the operation of 
| drilling rock can be on a much larger scale than is 
realised by the average engineer, familiar only with the 
portable percussive drill of the mine and quarry. 
The Calyx core drill, manufactured by Messrs. 
Ingersoll-Rand Company, 11, Broadway, New York , 
City, U.S.A., is essentially a borehole machine and, 
| a8 such, is capable of sinking a vertical shaft, through 
| rock, of a diameter upto 6ft. It should be understood, 
| however, that the reference to capacity is used desig- 
| nedly as, so far, no demand for a shaft of this size has 
occurred, Shafts of 54 in. in diameter have been 
| occasionally sunk, but the greatest number of bores 
| are the not inconsiderable ones of 48 in, and 36 in. in 
diameter.. One type of the above-ground machinery 
of the Calyx drill is shown in Fig. 1, and another 
type.in Fig. 2. In this latter illustration the machine 
is seen in operation forming boreholes 36 in, in 
diameter through the solid rock underneath the Grand 
| Central Station, New York. Still a third t of 
| machine is illustrated by the two examples in the back- 
ground of Fig. 3, which shows in the foreground a 
group of 36-in. cores on the site of the Norris Dam of 
| the Tennessee Valley Authority. 
| Apart from well sinking where a hard impermeable 
Fie. 3. 36-In. Cones FRoM Harp Rocs. | layer overlies pervious strata, the core drill is used for 
: ‘ | the examination of dam sites, the driving of mine 
| shafts, &c., a particular use in the latter connection 
| being that of drilling ventilation shafts to and in 
| underground workings. Those mining companies in 
| the United States which have employed either 36-in. 
| or 48-in. shaiis for this purpose, report that the reduc- 
tion of air friction due to the smooth wall of the bore 
is considerable as compared with the rough walling 
or timber work otherwise used. This decrease in 
friction either enables a angee quantity of air to be 
passed with the same expenditure of power, or results 
in economy, due to less power being used for the same 
supply. The smoothness of bore is well shown in 
Fig. 4, which is a view looking down one of the 36-in. 
boreholes previously referred to, drilled at the 
Grand Central Station, New York. The man seen at 
the bottom of the bore is drilling a small hole in a 
piece of core to enable tackle to be fitted for the purpose 
of lifting it out. Incidentally, a somewhat unusual 
use of the machine is the cutting of suitable stone, so 
that the recovered cores can be used for grindstones, 
e.g., for wood-pulp making, with little more work than 
| squaring up the ends, &c. The rate of cut may be from 
10 in. to 12 in. per hour in granite, with higher speeds 
| in softer material; for instance limestone can be cut 
| at from 15 in;to 18 in. per hour, In fissured 
water-bearing rock, a 2-in, pilot bore is y driven 
and pressure-grouting adopted, as, when the cement 
has hardened, the cuts through it without games 
| cracking, &c. Soft ground at the surface is dealt wit: 
Fie. 4 Iwrerior oF -36-In. Bore. by a preliminary casing, while particularly soft strata 
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lower down are countered by a grout wall poured round 
a cylindrical form, the drill being, of course, removed 
during this operation. The Calyx drill is, however, 
primarily a rock-boring drill, and its use in very loose 
or broken formation is not advocated. 

It will be apparent from Fig. 1 and Fig. 2 that the 
drill is rotated, the driving motor and gear box pring 
identified in both illustrations. A portion 
drill rod is seen in Fig. 2. The rod is tubular and 
is screwed to a central dise of the diameter of the bore. 

is perforated in line with the rod, and is 
with threaded spigots at the top and bottom. 
barrel, of the same external diameter as the plain 
of the disc, is screwed to the top spigot and extends 
., 80 forming an annular pocket, 


of the dise and to its lower end is screwed the 

bit itself. This, when of the standard Cal 
type, is a short cylindrical tube, with a rounded 
having a deep notch at one or more points of t 
circumference. The actual cutting is done 
“ Calyxite’ that is, chilled shot, which is fed, along 
with water, down the drill rod into the lower barrel, 
and is distributed round the edge of the bit, through 
the notch. On the rotation of the bit the shot grinds 
the rock away. It will be realised that the shot lies 
in an annular ve between the central core and the 
bore wall, the core projecting upwards into the lower 
barrel. The water is constantly circulated and on 
passing upwards round the outside of the top barrel is 
reduced in velocity, when it reaches the bigger cross- 
sectional area above the barrel, with the result that 
the rock cuttings carried in it are deposited in the 
pocket of the rp barrel, while the clear overflow passes 
to the top of the bore. The flow of water does not 
disturb the shot. 


The shot is made by atomising molten iron or steel 
and suddenly chilling the product, the resulting | 
material being about ¥ in. in diameter, and so hard 


as to be capable of scratching gluss. The shot breaks 
up under the pressure of the drill bit, the sharp edges 
thus produced giving the cutting action. The amount 
fed varies with the size of the bit and the material being 
cut. Slate, limestone, and ordinary sandstone may 
require from } Ib. to } Ib. per foot of hole; very hard 
sandstone, granite, quartz conglomerate, porphyry, &c., 
may require from 1 Ib. to 4 lb. per foot. The quantity 
in any case must be sufficient to cover the bottom of 
the bit. Too generous a feed defeats the purpose of 
the drill by providing a ball-bearing effect, while no 
shot allows the bit to wear away on the rock. The 
downward pressure must also be suited to the condi- 
tions; thus, on starting, pressure may have to be 
imposed, say, down to 150 ft. Beyond that depth 
the weight of the extra rods is generally sufficient to 
carry the bore down to 250 ft. After this level has 
been reached, it may be necessary to relieve the weight, 
the relief being effected by a friction brake on the hoisting 
gear of the rod and bit. In the larger sizes of drill, 
the bit and gear are withdrawn from the hole when 
a core of about 3 ft. or 4 ft. in length has been cut. 
The bore is then pumped dry and a man sent down to 
repare the column for removal. It can be either 
locken away in a horizontal plane by a charge of 
explosive suitably placed, or by wedging it sideways, 
and is then lifted out. As shown in Fig. 3, the breakage 
apr is fairly square with the axis. The cutting debris 
of course, lifted out with the barrels, bit, &c. With 
bores too small to admit a man, the core is broken 
off by imposing a torque upon it. A grout containing 
material rather coarser than the shot is introduced and 
finding its way upwards between the outside of core 
and the inside of the lower barrel, locks the two to- 
gether, so that a twist on the drill rod is sufficient to 
break off the core which is then lifted out along with 
the bit assembly, and is easily extracted on the surface. 








LETTER TO THE EDITOR. 


THE EMPLOYMENT OF ENGINEERS 
IN WAR. 


To tae Eprror or ENGtIneerina. 


Str,—Early in October you drew attention, in two 
leading articles, to the important question of the 
efficient use of engineers in national emergency, and 
also published a letter on the subject from Captain 
Oxlade. 


Now, we are in sight of some sort of National Regis- 
tet, but still the professional and learned Institutions 
do not seem to taking the lead one would have 





expected of them. The Civils and Mechanicals got as | i 


far as issuing forms, and those returned have no 
doubt added to the store of pigeon-holed knowledge at 
these Institutions. My own Institution, the Electricals, 


about my own position in Reserve by communicating 
direct with the War Office last May, but there must 
be many who would be glad both of a lead and of the 
backing of their Institution in an application for suit- 
able employment. 

The experience of the last war was that, though you 
could, with intensive training, make an infantry-man 
of sorts in three months, it required nine months to 
raise and train the corresponding technical troops. In 
some cases, whole Divisions had to be held back for 
Royal Engineers and Gunners. 

The means for reducing such loss of time might be :— 

(1) Training before the emergency, either in the 
existing Territorial Units. or in special Volunteer 
Instructional Units which could be organised so as to 
interfere less with normal employment. 

(2) Selection beforehand of engineers whose aivilian 
experience fits them for a particular branch of the 
Service. 

(3) Allocation of engineers to technical troops, and 
not to the Infantry, to avoid the loss of time in getting 


by | a man transferred—even if you do get him in his right 


job in the end. 

Consideration must, of course, be 
of a man’s work in armament p 
feel that the right course is for each to volunteer for the 
most active field service for which he is physically and 
temperamentally fitted, and to leave it to the authori- 
ties to decide when he can best be released from his 
normal occupation. 


iven to the nature 


when our little ones in the future ask us ‘“ What did 
you do in the first Great Flap, Daddy ?”’ a good man 
will have to answer—* I started to run round in small 
circles, my child, because I had omitted to find out 
beforehand what my job would be.” And I doubt if 
we have got much further now ! 
Yours faithfully, 
S. E. GLENDENNING, 


Dec. 31, 1938. Major, D.S.O. (late R.E.). 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 


Tue annual exhibition of scientific instruments and 
apparatus, organised by the Physical Society, was 
held this year, as usual, at the Imperial College of 
Science and Technology, South Kensington, London, 
S.W.7, by permission of the college authorities. It 
was open, for the afternoons and evenings only, from 
Tuesday, January 3, to Thursday, January 5, and 
evening discourses were delivered on Tuesday and 
Wednesday. The first of these was by Dr. J. D. 
Cockcroft, F.R.S., and was entitled “The Cyclotron 
and Its Applications,” the second being by Mr. C. 8. 
Wright, C.B., O.B.E., and ing with “ Geophysical 
Research in Polar Regions.” F ing the practice 
of previous years, the exhibits were divided into a 
trade section and a research and educational section, 
84 firms being represented in the former, and 27 firms, 
organisations and individuals contributing to the latter. 
It will be remembered that, with the laudable object of 
rege craftsmanship and draughtsmanship in 
the scientific instrument trade, an annual competition 
for apprentices and learners is held in connection with 
the exhibition, and this attracted some excellent 
examples of work in both categories. 

One of the exhibits of particular interest to engineers 
in the trade section was that of Messrs. Foster Instru- 
ment Company, Limited, Letchworth, Herts, who 
showed a photo-electric high-speed recording pyrometer, 
which has been developed from the initial foc of this 
instrument, referred to on 44 of our 145th volume 
(1938). A photo-electric cell is exposed to the radiation 
emitted by the hot body and the resulting electrical 
effect, converted and amplified, is made to operate a 
direct-writing high-speed recorder. The cell, which is 
designed to be speciall 
mounted in a housing, shown in Fig. 2, page 9, which 
limits its cone of “ vision” to the surface of the hot 
body, and is water-cooled for use in hot situations ; no 
colour screens or filters are used. The amplifyi 
unit employed, which is illustrated in Fig. 1, is moun 
on @ and 8 sub-frame and is enclosed in a 
hermetically - case, also vided with water 
cooling. Having obtained with this apparatus an 
extremely rapid response to temperature it 
was found possible to obtain records which showed 
not only the mean temperature of a billet or bloom 
passing through a 
the tem: 
ata 


requirements. has an open 

which temperature differences of 5 deg. C. 
easily observed. The record reproduced on a red 
seais in Fig. 4 shows the result of a 





as far as I know, has done nothing. Personally, I am 
not worried, because, expecting trouble, I made sure 





uction, &c., but I | fail 


a famou& war-time poster—I think that | possi 


sensitive to heat rays, is| range 


body, the temperature of which varied along its length, 
was presen periodically to the “view” of the 
receiver first with the recorder chart running at the 
slow speed, and then at the high speed. The equivalent 
speed of the hot body was about 20 m.p.h., but it 
will be noticed that the three high-speed records in 
the centre of Fig. 4 are practically identical. It should 
be explained that for the purpose of this test a dummy 
was used in place of an actual billet, since it would 
not have been possible to keep the temperature varia- 
tions in the latter the same for two or three passes. 
In other respects, the arrangements were exactly 
similar to those employed for rolling-mill pyrometry. 
Messrs. Foster Instrument Company, Limited, also 
showed photo-electric apparatus for the automatic 
temperature control of furnaces, &c.; the Foster- 
Birlec interlocked automatic temperature controller ; 
a two-point dial pyrometer recorder; non-inter- 
c le thermocouple connections; and other 
apparatus for temperature measurement and control. 
We should mention also, although our space will not 
permit us to describe it in detail, a very simple and 
effective device for giving warning if the supply of 
water to any form of water-cooled apparatus should 


Owing to the fact that their works at Cambridge and 
at Muswell Hill have been occupied to their full capacity 
in the production of instruments of standard design, 
Messrs. Cambridge Instrument Company, Limited, 13, 
Grosvenor-place, London, S.W.1, did not find it 
ible to prepare an exhibit of new instruments 
developed during the year for engineering, physical 
and mechanical applications. Their exhibit, therefore, 
was devoted entirely to a display of galvanometers, 
including examples of guactianliy every type in general 
use for h direct-current alternating-current 
| work, and ranging from the simplest forms suitable for 
use for routine work in schools to refined and highly- 
sensitive instruments for advanced research work. The 
trend of modern design and the improvements rendered 
possible by developments in constructional materials 
were clearly demonstrated by the exhibits. An inter- 
esting item was a modified form of Einthoven string 
galvanometer in which a permanent magnet made of a 
— alloy is used in place of the more cumbersome 
electromagnet. This galvanometer, a photograph of 
which is reproduced in Fig. 5, on page 10, was originally 
developed for use in the Cambridge portable electro- 
cardiograph, but is now available as a separate instru- 
ment for use where the exceptionally high sensitivity 
and short period of the Einthoven galvanometer are 
desired. It will be remembered that the moving system 
of this galvanometer is an extremely fine conducting 
fibre, or string, stretched in a narrow gap between the 
poles of a powerful magnet. In the modified instrument, 
this gap is made narrower than formerly, with the 
result that the field strength, and therefore the sensi- 
tivity, is greatly increased. Another point which may 
be mentioned is that the holder in which the fibre is 
supported has been designed so that it can be easily 
and quickly replaced by a new unit if the fibre should 
be broken, and the new fibre will be accurately located 
in the field without adjustment. The fibre holder is 
made of a material having a negligible coefficient of 
expansion so that stability of calibration is ensured. 
Increased sensitivity has also been obtained in some 
forms of the firm’s well-known Unipivot galvanometers 
by improved magnet systems, and another development 
of this instrument employs a double-pivoted movement 
mounted in a moulded assembly in place of the single- 
pivoted coil. This modified instrument is claimed to 
possess high accuracy and stability, and forms a con- 
venient portable sub-standard galvanometer.' The 
range of recording galvanometers exhibited included 
single-point and multi-point thread recorders, which are 
employed chiefly for temperature measurement by the 
electrical resistance or thermo-electric methods. For 
alternating-current measurements, an equally wide 
of instruments was shown, including several 
which have been referred to in our columns on previous 
occasions. A new instrument which may be mentioned, 
however, was the Cambridge spot-vibration galvano- 
meter. In this a “ Pot” vibration galvanometer, 
for use with alternating current at a frequency 
of 50 cycles, is mounted, together with a lamp-suppl 
transformer and a radial scale, in a compact moulded 
case, so that a considerable saving in space is effected 
and the trouble of setting up is avoided. The instru- 
ment is fitted with a device whereby tuning control 
can be effected mechanically over a range of 5 cycles 
per second above or below the nominal frequency. One 
other feature of this exhibit which should be mentioned 
was a series of instruments designed to meet the 
requirements of the Electricity Commissioners for 
meter testing under the recent Act. These included a 
range of sub-standard dynamometer instruments which 
were shown working in conjunction with auxiliary 
apparatus of the type normally employed in meter- 
testing stations. 
An interesting item included in the exhibit of Messrs. 
Ferranti, Limited, Hollinwood, Lancs, was the low- 
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range light tester illustrated in Fig. 7, on page 10. 
Chis instrument has three ranges of 0 to 1, 0 to 10, 
and 0 to 100 ft.-candles, with a scale length of about 
4 in., so that light intensities of the order of those 
employed in street lighting can be measured. The 
‘nstrument is operated from a bank of nine photo- 
electric cells mounted in the lid, as shown in Fig. 7, 
but it should be mentioned that when required the lid 
can be detached to enable the indicator to be used 
away from the cells, the necessary connections being 
made by leads about 6 ft. long. The latest models 
of the live-line insulator tester, illustrated and described 


on page 44 of our 145th 
| volume (1938), were in- 
cluded in Messrs. Fer- 
| ranti’s exhibit, and men- 
|tion should also be 
|made of a 1,500-volt 
| direct-current testing 
| equipment developed for 
| use in connection with fygs. 1 To 4. 
| the -pressure-testing of 

|low- and medium-volt- 

age cables. The equip- 
| ment consists of a two-valve rectifier cireuit with the 
| positive output terminal earthed. It is suitable for opera- 
| tion on any single-phase supply at between 200 volts 
| and 250 volts, and is capable of giving 1,500 volts direct 
| current for 15 minutes to the cables when laid and 
| jointed. The valves are connected on the voltage- 
'doubling principle and smoothing condensers are 
|included. The whole equipment is contained in a 
| polished wooden case fitted with a carrying handle and 
|a regulator of the moving-coil type is incorporated to 
| enable the voltage to be applied ually to the cable 
under test. A voltmeter to indicate the applied 
voltage, and a three-ra milliammeter to show the 
| leakage current, are fitted. A protective device is con- 
| nected across the milliammeter to prevent dangerous 
| potentials being imposed upon the instrument if its 
connections should be open circuited. A protective re- 
| sistance in series with the output circuit avoids exces- 
| sive potentials in case of breakdown of the cable. The 
| direct-current output is 50 milliamperes, but metal 
| rectifiers can be sypplied in place of the valves, the 
| output then being 20 milliamperes. 

In addition to several other electrical instruments, 
Messrs. Ferranti showed a number of aircraft instru- 
ments which they are now manufacturing. These 
included an engine-speed indicator of the centrifugal 
governor type, an air-speed indicator, an engine- 
cylinder thermometer of the thermo-electric type, 
pressure gauges of the Bourdon-tube type for oil, air 
and fuel, and a bank and turn indicator. The last- 
mentioned is a dual-purpose instrument and indicates 
the direction and rate at which an aeroplane is turning 
and the degree and direction of the bank of the machine, 
The rate of turn indicator is of the gyroscopic type and 
is driven by a suction-operated air jet. All ball i 
are of the spherical self-aligning type and the rotor will 
run for long periods without lubrication. The bank 
indicator is of the damped-pendulum type. 

The most interesting exhibit of Messrs. Crompton 








Parkinson Limited, Chelmsford, was a series of flood- 
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lighted dial ammeters and voltmeters designed for use 
on control gear installed in parts of a ship where the 
general illumination is insufficient to permit readings 
to be taken in the ordinary way. They are also suitable 
for use in non-firey mines, where poor illumination 
exists, and in this application have the advantage that 
their shape reduces the risk of catching up a trailing 
rope or cable. The illumination of the dial is effected 
by means of a lamp mounted below the instrument case, 
the base of the latter being provided with a ground- 
glass window to allow the light to enter. The instru- 
ment illustrated in Fig. 8, on page 10, is an ammeter of 
this type having a box below the instrument case in 
which the lamp is enclosed, but they are also supplied 
without this box for use when conditions permit the 
mounting of a lamp in a suitable position inside the 
control-gear housing. Instruments of this type are 
made with moving-coil or moving-iron movements, 
and with 4-in. or 6-in. scales. The cases are weather- 
proof and the windows are glazed with thick wired 
glass which renders them specially suitable for use in 
exposed positions. 

Examples of the firm’s well-known “ Tong-Test "’ 
multi-range ammeters reading from 4 amperes to 
600 amperes on both direct current and alternating 
current were shown, together with dynamometer-type 
wattmeters, and moving-coil and moving-iron amme- 
ters and voltmeters made to meet the requirements of 
the Electricity Commissioners. A, three-phase volt- 
meter shown was provided with a self-contained three- 
way and “ off ’’ switch to enable the phase potential of 
a three-phase supply to be measured without employing 
any external switch or wiring. One other exhibit which 
should be mentioned was a group of current and poten- 
tial indicators of the moving-coil type described as 
educational-pattern instruments. These instruments, 
which are of the portable type, are mounted in cases, 
having transparent covers enabling the details of 








construction to be seen aid are fitted on to inclined 
bases of resilient rubber which facilitate reading and 
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also minimise the risk of mechanical damage. Included | 
in this exhibit were galvanometers for null work with | 
one, two or three self-contained ranges, high-resistance 
voltmeters and universal indicators for use with 
standardised external multipliers. 

Among the exhibits of Messrs. Negretti and Zambra, | 
38, Holborn-viaduct, London, E.C.1, was a simple form | 
of three-step alarm or control instrument for carrying | 
out three operations with a definite interval of tempera- | 
ture or pressure change between each. It will, for 
example, operate a preliminary warning light at, say, 
150 deg. C., sound an audible warning at 160 deg. C.., | 
and operate a relay circuit to shut down the process | 
at 170 deg. C. The instrument embodies a mercury-in- 
ateel thermometer, or a Bourdon tube for pressure, 
with a simple link mechanism operating three mereury- | 
in-glass switekes in a pre-set sequence which is adjust- | 
able within certain limits. It is provided with an | 
indicating scale and pointer showing the temperature | 
or pressure at all times, and has a single setting pointer | 
for control variation. The intervals are fixed adjust- | 
ments. For the control of air-conditioning plant, where | 
a comparatively simple instrument is required, Messrs. | 
Negretti and Zambra supply the Duckworth air- | 
operated hygrostat, one of which was included in their | 
exhibit. The actuating element in this instrument is | 
a continuous length of single-strand silk, which, it is 
stated, has been found to be more stable under a wide 
range of operating conditions than other hygroscopic | 
elements. The changes in length of the silk, following 
variations in humidity, control the position of a pilot 
valve of large capacity, and this, in turn, governs the 
supply of air to spray-control valves or to lever motors 
controlling the positions of dampers. 

Several other temperature-indicating and recording 
instruments and accessories were included in this firm’s 
exhibit, but the only other item to which we can now 
refer was a time-cycle process recorder controller, | 
which is capable of qutediing & process in accordance 
with a predetermined temperature-time or pressure- 
time curve. An example of its application is the process 
of vulcanising rubber in which the temperature is 
raised at a predetermined rate to the vulcanising point, 
held there for the curing period, after which the steam 
is cut off and exhaust or cooling-water valves are 
opened. A mercury-in-steel thermometer is used for 
temperature measuremert and the control mechanism 
embodies a balanced pilot valve which brings the control 
valves into operation at a point determined by the 
setting mechanism and the process cam. This cam is 
of the same pro — as the circular chart of the 
instrument and this circumstance facilitates the opera- 
tion of cutting it to the correct form. It should also 
be noted that the cam is made of transparent material 
so that the control record is visible at all times, and 
it is thus easy to see how closely the controlled condi- 
tions agree with the requirements as shown by the 
contour of the process cam. The apparatus is illus- 
trated by the photograph reprodu in Fig. 9, on 
page 11, but it should be mentioned that the cam and 
chart plate had been removed before the photograph 
was taken. The chart plate and cam are mounted on 














the spindle of the clock in the centre of the illustration. 
To the right of this is the Bourdon tube of the thermo- 
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Fig. 7. 


meter and above it is the pilot valve, which is connected 
to the control valve at the bottom on the left. The 
air supply enters through the pipe on the right and 
gauges are provided to indicate both the control 
pressure and the supply pressure. Of the two levers 
seen just above the clock, one is controlled by the 
process cam on which its outer end rests when the 
cam is in place, and the other is a pen recording on the 
chart. 

An interesting item included in the exhibit of Messrs. 
Everett, Edgcumbe and Company, Limited, Colindale 
Works, Hendon, London, N.W.9, was the portable 
colliery-cage speed recorder which we illustrate in 
Fig. 6, on this page. This instrument has been designed 
to facilitate the carrying out of the tests prescribed in 
the latest Statutory Rules regarding the over-running 
and braking of cages. It comprises a disc chart driven 
at a speed which is directly proportional to that of the 
descending cage, and on this chart a pen traces a spiral 
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line in which kinks are formed at half-second intervals. 
From.this record the distance travelled by the eage in 
leach half-seeond can be determined. To avoid the 
“necessity for any calculation, however, a gauge of 
| transparent celluloid, calibrated to suit different dia- 
meters of winding drum, is provided, and by placing 
| this over the record the required information can be 
| obtained directly. 

Messrs. Everett, Edgcumbe also showed a wide range 
of electrical measuring instruments of the indicating 


and recording types, including some developed for 
special purposes. An interesting development to which 


we may here refer is the production of fla and 
intrinsieally-safe Synclock ar As is known. 
these motors are widely used in connection with 
rec and integrating instruments, which may !« 
em in explosive or inflammable . 
and such applications a flameproof P. 
holding a Buxton certificate, has been . For 


other applications, such as those in the petroleum 
industry, a special motor is now available which is 
intrinsically safe and holds a Mines Department 
(Sheffield) certificate to that effect. The intrinsic 
safety is obtained by proportioning the inductance. 
resistance and capacitance of the circuits so that no 
spark capable of igniting an inflammable mixture can 
be produced, whether the circuit is opened, earthed o1 
short-circuited. We may mention also that a special 
form of Prony brake has been developed for torque 
measurements on Synclock motors under actual working 
conditions, and this was shown in operation. We 
understand that each motor is submitted to a torque 
test during manufacture. 

The only other item of Messrs. Everett, Edgcumbe’s 
exhibit to which we can refer is an improved form 0! 
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leakage indicator, or recorder, for earthed systems. 
These instruments, it may be pointed out, are required 
to indicate accurately the small leakage current which 
may flow under normal conditions, according to the 
condition of the insulation of the system, and also to 
withstand without damage the heavy current which 
flows when an earth occurs. This requirement is met 
by using for the current transformer, which is con- 
nected in the earth conductor from the neutral point 
to earth and supplies the indicating or recording 
instrument, a nickel-iron ecbre, designed so that it 
becomes magnetically saturated at a moderate current 
and therefore limits the secondary current. For use 
where a neutral connection is not available, or where 
it is required to measure the leakage on a single feeder 
or branch, a triple-primary transformer has recently 
been introduced having the above-mentioned charac- 
teristics. The indicator used with this transformer 
can be scaled to read a leakage current of less than 
one ampere, and to withstand the heaviest fault current 
without damage. 

From among the wide range of electrical measuring 
instruments exhibited by Messrs. Elliott Brothers 
(London), Limited, Century Works, Lewisham, S.E.13, 
we may first mention apparatus for enabling the 
percentage change in peak factor of the voltage wave- 
form of supply mains to be measured directly. It thus 
enables the requirement of the 1936 Act, that alter- 
nating-current circuit control apparatus shall not affect 
the peak factor by more than 3 per cent. to be checked. 
he apparatus is made up in three units, one of which 
deals with voltages from 200 to 250, another enables 
lower output voltages down to 8 volts to be tested, 
while the third unit enables the peak factor of the 
vutput current wave to be compared with that of the 
input voltage. The equipment consists essentially of 
a neon detector with a small alternating-current milli- 
ammeter, adjustable rheostats and transformers. In 
use, the striking voltages of a neon lamp on each circuit 
are compared by passing a known r.m.s. current from 
each cireuit in turn through a non-inductive potential 
divider, the r.m.s. current being set to a definite value 
by means of the milliammeter. The potential divider 
is adjusted on one circuit so that the striking voltage 
is indicated by the position of a dial. The second 
circuit is then connected by means of a two-way 
switch and the position of the dial is re-adjusted to the 
second striking voltage. The variation in the position 
of the dial then gives the change in the soil tatet 
percentage directly. 

\nothe~ interesting instrument shown was a portable 
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millivolt potentiometer designed for checking thermo- 
couple indicators and thermocouples. It has two 
ranges of 0 to 30 millivolts and 30 to 60 millivolts, 
respectively. The smallest division on the scale is 
0-01 millivolt, and, being approximately 2 mm. in 
length, can be read to 0-002 millivolt. The potentio- 
meter is entirely self-contained, being fitted with a 
suspended-pointer galvanometer, a battery and a 
standard cell; the latter can be checked without 
disturbing the setting of the potentiometer measuring 
dial. Other instruments shown were three-element and 
two-element recording wattmeters, a surge-proof leakage 
recording ammeter, water-level transmission equip- 
ment with automatic control and alarms, a series 0 
long-scale moving-coil instruments, and many others. 
A part of this firm’s exhibit was devoted to heat 
economy and control apparatus, included in this section 
being a 4-in. edgewise temperature indicator designed 
for pin mounting on certain types of furnaces. A new 
type of disappearing-filament pyrometer, of which the 
temperature indicator and telescope are combined in 
one casing that can be carried by a handle con- 
veniently arranged at an oblique angle; the handle 
also serves to accommodate the replaceable dry battery, 
which supplies current for the lamp. By means of a 
bridge connection, the indicator, although calibrated in 
degrees of temperature, actually measures the resistance 
of the filament and it has therefore been possible to 
employ the whole scale length to the useful temperature 
range without the disadvantage of a mechanically- 
suppressed zero, One other instrument shown in this 
section was the combined CO, and oxygen meter of 
which a photograph is reproduced in Fig. 10, on 
this page. This apparatus has been developed, on 
lines laid down by the Food Investigation Board, for 
examining the atmosphere of cold stores, and depends 
for its action on the fact that the thermal conductivity 
of CO, differs appreciably from that of the other gases 
normally present. It employs a Siemens measuring 
unit having two conductivity chambers, each containing 
two hea latinum wires, the four wires forming the 
arms of a Wheatstone bridge. If the proportion of CO, 
in one chamber is not the same as that in the other, 
the heat dissipated from one pair of wires will differ 
from that dissipated from the other pair, so that the 
temperature, and consequently the resistance, will differ 
and the balance of the bridge will be disturbed. The 
balance is restored by the dia] shown in the 
top right-hand corner of Fig. 10 in the anti-clockwise 
direction for CO, and in the clockwise direction for O,, 
a galvanometer to the left of the dial being provided 
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to indicate the balance position. Below this is a 
milliammeter to measure the heating current, which 
is adjusted by a rheostat provided. The power required 
to operate the apparatus is about 250 watts on alter- 
nating current mains and about 300 watts on direct- 
current mains. 

(To be continued.) 








RAILWAY COLLISION AT YORK. 


A very minor railway accident, but one with rather 
unusual characteristics, has just been reported on by 


f | Major G. R.S. Wilson. At 12.40 p.m. on July 12 last, 


a London and North Eastern Railway excursion train 
from Newcastle to Scarborough came to a stand in 
York station where it had to reverse. The fresh 
engine, backing on, struck the rear end of the train 
at about 5 m.p.h. or 6 m.p.h. Brakes being full on 
the vehicles scarcely moved, and the engine, reversed 
by its driver in a last endeavour to stop in time, re- 
bounded at once, pulling up a few yards away. Seven- 
teen ngers and one train attendant suffered minor 
injuries or shock. The damage to rolling stock was 
limited to a slightly bent buffer shank on the coach 
struck. 

The engine was fitted with steam brakes, controlled 
either by direct use of the steam brake lever or by 
means of the vacuum ejector, thus permitting opera- 
tion in conjunction with the vacuum brakes on the 
train. The brakes had been applied direct by the 
fireman before leaving the shed, and several times on 
the way to the station by the driver using the vacuum 
ejector, which is rather more conveniently placed 
when running tender first. At the final application of 
the ejector, however, the brakes failed to respond 
even when the driver pulled on the lever, and the 
handbrake and reversing gear, hastily brought inte 
use, did not take effect in time. The combined brake 
arrangement was of a widely used type in which, when 
vacuum is created, a vacuum piston, in communication 
with the train pipe, holds the steam brake lever in the 
“ off’ position, pulling against a small steam piston 
placed nearer the fulcrum. The latter, when vacuum 
is destroyed, comes into action, thus «pplyi the 
steam brakes. It may be necessary to old. the 
steam brake lever off when the vacuum is not in use, 
and a trigger is therefore provided, with a notch which 
engages with a pin on the lever. The trigger has a 
cranked end which enters a slot in the vacuum piston 
rod, so that when vacuum is created the rod’s movement 
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lifts the notch clear of the lever pin. It is incidentally | 
rather extraordinary that, after this collision, the driver | 
does not appear to have thought of ascertaining 
whether the trigger was engaged or not, though on the 
subsequent run to Scarborough the steam brakes still 
failed to act. When the engine was examined at 
Scarborough, the trigger was found to be holding the 
pin. 

An arrangement of this kind is bound to require 
adjustment from time to time, owing to wear on the 
steam valve and on the working parts. The lever 
fulerum is accordingly provided with a screw adjust- 
ment, while to save friction, the movement is conveyed 
from pistons to lever by means of “ to: io” pins, 
about I} in. long with pointed ends, which bed in 
coned recesses. It was found necessary at Scarborough 
to adjust the fulerum by 4, in., and to fit a slightly 
shorter torpedo pin to the vacuum piston as the 
recesses were not of full depth. The trigger notch was 
also found to be slightly * hooked.” 

Major Wilson considers that just before the collision 
some, probably inadvertent, movement of the lever 
by one of the enginemen caused the trigger to engage, 
and its slight misadjustment prevented its release. 
He thinks that periodical inspection of the brakes is 
not a sufficient check on the adjustment of the lever, 
and recommends that, when a driver takes an engine 
over, he should make sure that creating vacuum 
releases the trigger, reporting if it fails, but on no 
account attempting to correct it himself, even if the 
steam valve is blowing. He adds that torpedo pins, 
unless of standard pattern fitting into andenl oe 
cesses, become a troublesome complication and he sees 
no advantage in the departure the earlier and 
simpler form of valve, in which the pressure on the 
lever was applied by hardened transverse pins. 














PERSONAL. 


Mr. R. T. Cruarke, superintendent engineer of the 
Peninsular and Oriental Steam Navigation Company, 
122, Leadenhall-street, London, E.C.3, since 1926, 
retired at the end of December. Mr. Davim Goopstm 
and Mr. Sypyney A. Surrn have been appointed superin- 
tendent engineers in succession to Mtr. Clarke. Mr. | 
Goodsir will be in charge of maintenance and personnel | 
and Mr. Smith will be responsible for new construction. 

Messrs. Forp Motor Company, Limrrep, Dagenham, 
Essex, inform us that Mr. A. R. Smith and Mr. H. 8. 
Cooper cease to be general manager and secretary, respect- 
ively, and join the board of directors, on which they 
will function as chief executive officers of the company. 
Mr. P. Hennessy relinquishes his position as purchase | 
manager and becomes general manager, Mr. J. M. Aitken 
Smith becomes secretary, and Mr. A. Blount, purchase | 
manager. 

Dr. F. V. A. Exncet has removed to 7, Franz Riicker 
Allee, Frankfurt-am-Main, Germany. 

Messrs. Sorpoviso, Limrrep, 220, The Vale, Golders 
Green, London, N.W.11, have altered the name of their 
company to Messrs. Sorpoviso Swircncear, Liuirep. 

Messrs. Encar ALLEN asp Company, Limrrep, 
Imperial Steel Works, Sheffield, 9, have increased their 
range of crushing machinery by the introduction of a 
pulveriser of the high-speed multiple-hammer type, 
suitable for pulverising materials of low specific gravity 
and of a friable nature. 





Mr. T. G. Srencer, m ing director of Messrs. 
Standard Telephones and Cables. Limited, Connaught 
House. Aldwych, London, W.C.2, has been elected 
chairman of the Cable Manufacturers’ Association for 
1939. 


Messrs. Meeuwantre Corporation, Pittsburgh, Penn. | 
sylvania, U.S.A., have licensed Messrs. Valley Iron | 
Works, St. Paul, Minnesota, U.S.A.; Messrs. Barnett 
Foundry and Machine Company, Newark, New Jersey, 
U.S.A. ; Messrs. Herbert Morris, Limited, Loughborough ; 
and Messrs. Douglas Fraser and Sons, Limited, Arbroath, 
to manufacture Meehanite metal. Production licences | 
have been granted to three Australian com i 
namely, Messrs. Perry Engineering Company ; Messrs. | 
Kalgoorlie Foundry Company; and Messrs. Goninan 
Company, and to Messrs. Fleming Foundry Company, 
Springfield, Massachusetts, U.S.A. 


Messrs. Binnte, Deacon anp Gourtey, Artillery | 
House, Artillery-row, Victoria-street, London, 8.W.1, | 
have taken into partnership Mr. Geoffrey M. Binnie, | 
M.A., Assoc.M.Inst.C.E., she son of the senior partner of | 


the firm, the name of which will remain unchanged. | 











OvtrvuT oF MARINE MACHINERY IN 1938.—On a 
735 and 763 of our previous volume will be found the | 
first and second portions of our annual summary of | 
outputs of marine propelling machines in Great Britain. | 
The coneluding portion is given below.—The total i.b.p. | 
of the machinery of the three steamers, built during 19338, | 
hy Messrs. John Readhead and Sons, Limited, West Docks 
South Shields, was 11,200. Included were the 4,100-i.b.p. 
sets for the steamers Shahristan and Turkistan and the 
—r set for the 8.8. Sutherland.—Messrs. Harland 
and Wolff, Limited, constructed the engines for 11 ships at 
their Belfast works and for seven ships at their Glasgow 
works. The total i.h.p. involved wae 288,255 and the three 
largest sets, all of which were of 29,000 i.h.p., were for 
the vi arvon Castle, Warwick Castle and 
Winchester Castle, 


| buying is more substantial. 


| in lengths from 9 ft. 9 in. to 32 ft. in ste 


| have been received from Lithuania, Denmark, and South 
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1937. Makers of agricultural machinery and parts 
report a reviving demand. More seasonal ~——— are 
circulating on inland account. The special-steel branches 
are now operating to capacity. Slight improvement is 
reported in the demand for most types of tools. 

South Yorkshire Coal Trade.—Holiday influences con- 
tinue to affect the export position. The demand for 


CONTRACTS. 


Messrs, A. JACKAMAN AND Sons, Luarep, 13, Macken- 
zie-street, Slough, Bucks, have received a contract in 
connection with improved facilities at the Hull Fish 
Docks. The work relates to the widening of the waterway 
between St. Andrew’s Dock and the extension, the provi- 








sion of a new swing bridge, and improvements to the shipment is , but more inquiries are circu- 
access to the Fish Docks. feting for best hards for early shipment. Bunker coal is 
a weak section. jirek  vory A exported from the Humber 

rts last week 51,000 tons, as compared with 


,000 tons in the co week in 1937. There 
is a heavier demand for fuel on inland account, and 
industrial concerns are taking oo ree of steam 
coal, locomotive hards being in brisk demand. Smalls 
are in strong request by electricity generating works. 
The house-coal market shows improvement. Blast furnace 
coke is a quiet section, but there is an improved call for 
coke for central-heating purposes. 


LAUNCHES AND TRIAL TRIPS. 


“ TuRKIsTAN.”’—Single-screw cargo and passenger 
steamer ; triple-expansion engine working in conjunction 
with a Bauer-Wach exhaust turbine. Trial i Decem- 
ber 28. Main dimensions, 472 ft. 6 in., by ft. 6 in., 
by 32 ft. 2in. Built and engined by Messrs. John Read- 
head and Sons, Limited, West Docks, South Shields, 
to the order of Messrs. Frank C. Strick and Company, 
Limited, London. 











NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
The Welsh Coal Trade.—Very quiet conditions have 


BOOKS RECEIVED. 
Universidad Nacional de La Plata. Publicaciones de la 


Facultad de Ciencias Fisicomatematicas No. 111. : . 
Primera Reunion Anual de Caminos. [Price $5.] — Poe, — =—_ — cers ooo ost 
No. 115 bis. Segunda Reunion Anual Caminos. : j 


by the intervention of the holidays, while buyers, both 
in the foreign and home trades, have been slow to resume 
business. As a result, very few contracts could be 
concluded, although production was still moving off 
steadily and the ral tone was fully steady. In 
several directions B coe were indications that customers 
who normally placed large contract orders at this time 
of the year, were holding off pending some material 
relaxation in ices in the near future. However, 
sellers were a to maintain reserves, as most concerns 
continued to’ hold sufficient orders under past contract 
bookings to ensure regular working at the mines for some 
while to come. An inquiry was circulating on the 
market during the week from railway users in Brazil, 
who were inviting prices, to be submitted early this 
month, for the supply of about 350,000 tons of coal for 
delivery over the hrst half of the year. Apart from this, 
however, contract inquiry was very disappointing and 
was usually confined to small quantities for early delivery. 
| Outputs of best large qualities continued to move off 
uietly and recent values have been steadily maintained. 
nferior large sorts were plentiful at late figures. The 
pular dry sized classes continued to provide the only 
Praght feature of the market, and with stems for these 
kinds very difficult to negotiate over a considerable while 
ahead, prices were well maintained. Bituminous sized 


Price $4.) La Plata: Universidad Nacional de La 
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The Bending Stresses in the Members of a Truss Due to the 
Rigid Connections at the Joints. By Drrt.-Ine. L. A. 
Et Demimpase. Zurich: A. G. Gebr. Leeman & Co. 
[Price 4 francs.} 

The Nomogram. The Theory and Practical Construction 


of ‘Computation Charts. Second edition. By H. J. 
hn ve J.R. Jones. London: Sir Isaac Pitman 
and Sons, Limited. [Price 10s. 6d. net.) 

The Performance and Design of Direct Current Machines. 
Second edition. By Dr. A. E. Crayton. London: 
Sir Isaac Pitman and Sons, Limited. [Price 16s. net.) 
Dunod. Automobile. 1939. By Grorcres Monr. 
[Price 25 francs.) Métallurgie. 1939. By R.Cazavup. 
(Price 25 francs.} Paris: Dunod. 
United States Bureau of Labor Statistics. Serial No. R.821. 
i and Hours in the Fireworks Industry, October, | 

1937. Washington : Superintendent of Documents. 
United States National Bureau of Standards. Building 
Materiales and Structures. Report BMS4. Accelerated 
Aging of Fiber Building Boards. By D. A. Jessup, 
8. G. Wetssperc and C.G. Wesser. [Price 10 cents). 
Report BMS8. Methods of Investigation of Surface | 
Treatment for Corrosion Protection of Steel. By R. E. 
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Poxtarp and W.C. Porter. [Price 10 cents.) Wash-| (041, ‘were readily obtainable but quotations were 
O — - ——— : a —_— — unaltered. Most collieries were again compelled to 
go et a PURE SAUEER : | carry very heavy stocks of the small descriptions, which 


PRRip Geo. [Putte 3.) | remained in slow demand and dull. Ample supplies of 
cokes were on offer to cover current requirements, while 

| patent fuel and pitwood were unchanged. 
NOTES FROM SOUTH YORKSHIRE. | The Iron and Steel Trade.—Holiday conditions have 
lo@ineaden ruled in the iron and steel and allied trades in the past 
Iron end Gtecl.—Industrial Lae a ptm pom | week. The demand for all products fails to show any 
down, following the holiday break, to a period of sus- | material expansion and works generally haye remained 


tained activity. ts are bright, and manufac- | only partially engaged. 
turers show more confidence in the future than for some 
time. Inquiries at the big works reveal that order books 
are in a healthy condition, and that more inquiries are 
circulating. Sheffield’s output of steel in November, 
the latest month for which official statistics are available, | 
was 126,000 tons, which was 1,600 tons less than in 
October, but an increase on the tonnage produced in| re Cleveland Iron Trade.—Makers of Cleveland pig 
June, July, August and September. The aggregate for | have litéle, if. any, more iren om hand than they ms 
the 11 months of last year wes 1,418,800 tons, compared | likely to need to meet expanding demand, due, mainly, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLesBrover, Wednesday. 


yaay, gon” rons for he copremponling Peri! ot | to the prospect of inereaned activity at, teal foundrien 
November, the highest total si May. Sheffield’s and difficulty now in obtaining supplies of Continental 
o 7 r. Import duty on foreign iron and other 


. ; ; — wage foundry iron. 
cusmmat output of atest is — — —— | charges against it, together with the recent cut in prices 
of tha stabiiestien of steal prices Fp ke. 7 ‘Bom | of Tees-side pig, have virtually closed Continental sources 
| pee bei ciecnadil bs th \ bay hi _— | of supply. Enlargement of the intermittent output of 
a Ae nolandelan tees as O fh apleted’ auitiees _ | Cleveland pig seems essential, but conditions do not yet 
that for continuous hot strip and cold mills for the | “*P'T® hope’ of an easly sestoration of continuous make. 


> , : Export trade is still quite trifling and merchants see no 
. wonted bag A -¥ bla me ao oe Le see ond | hope of recapturing Trceign markets. Terms that can 
gas eft 250 he ena canal 2.000 h. os with oix ae | be made for shipment abroad are not competitive with 
ar vas wie pr oo 40 a flamer : rices ruling for foreign iron. Second hands expect, 
roll-ch = ing <p me pe ey ee wever, to put through increasing business with home 
hot finishing mills ; a drum-type flying shear and drive consumers, though Girect transactions between makers 


: : eae and users are much more general than they were previous 
incorporating « change-speed gearbox up to Gite be to the establishment of large combines, regulations and 


run-out tables and drives with rollers driven by indi- restrictions. Fixed prices of Cleveland pig are ruled by 


vidual motors, and two hot strip reels with drives, No. 3 quality at 99s., delivered within the Tees-side 
strippers, and coil unloaders. Other orders on hand =e. . , J ; 
inelude hydraulic machinery and presses, bar mills for Hematite.—The statistical state of the East Coast 
rolling stainless steel, and hydraulic pumps. Messrs. hematite branch of trade is less satisfactory than could 
Edgar Allen and Company, Limited, Imperial Steelworks be wished, but has not reached an embarrassing stag« 
Sheffield, state :—‘ Conditions have been rather quieter | #24 promises to improve. During the holiday closing 0! 
during the last month, despite which some useful orders | Consuming works tonnage, ions at the blast 
have been received. A large order for several tons of furnaces increased considerably, but the indications of an 
igh-speed steel came from an overseas country, and | ©xpension of demand inspire hope that output will be 
ae purchases of such steel include customers in | insufficient to meet requirements of the near future, 
Switzerland, United States, New Zealand, South Africa, | 
Denmark, Holland, Canada and India. Orders for files 











Producers favour a aay J of regulating, as far as possible. 
supply to demand, but do not anticipate any necessity to 
restrict make. On the contrary, they confidently look 
for an expansion of customers’ needs to an extent that wil! 
more than absorb output. As in the Cleveland trades. 
home transactions are largely direct between produce: 
and consumers, but merchants report moderate domestic 
business, and still contrive to dispose of odd parcels o! 
special quality hematite to Continental customers. Fixed 
rices are governed by No. 1 le of hematite 2 
208. 6d., delivered to areas in the North of England. 
Basic Tron.—The output of basic iron has been increased 


Africa, and for twist drills from South Africa and Finland. 
Hollow drill steel is in good demand by India, Malaya 
Straits, South Africa and Argentine."" The machinery 
de ment of this firm has booked some 
orders. A cast-steel jaw breaker has been ordered by 
wer ser] large Coe vinnie ~~ and — 

Russia, a portable gran screen a 
British Colony. Trackwork continues a bright. spot, the 
past year’s output showing an increase on that of 
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by the rekindling of two blast-furnaces at the Skinnin- 
grove works. Makers have considerable stocks, but 
continue to reserve the whole of the output for use at 
their = steelworks, and the quotation of 92s. 6d. is 
nominal. 


Foreign Ore.—Prospects of resumption of business in 
foreign ore are still remote. Imports inst old and 
running contracts are restricted by the limited vacant 
storage accommodation. Consumers are extensively 
bought over lengthy periods and have considerable 
arrears of tonnage to take up. Unloadings on Tees-side 
in December amounted to 61,415 tons, compared with 
73,072 tons in November. 

Blast-Furnace Coke.—Local consumers of Durham 
blast-furnace coke have made ample provision for their 
requirements over the next qeenth or two, and are not 
inclined to enter into further commitments. 
medium qualities are on sale at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—With stocks low and 
conditions prohibiting severe Continental competition, 
producers of semi-finished iron and steel are in a fairly 
strong position, and regard the outlook as encouraging. 
Manufacturers of finished iron and steel are of the opinion 
that there are definite signs of improvement in demand 
for several commodities. Heavy steel makers have 


useful contracts to execute, but need to effect forward 
sales. Producers of most descriptions of material e t 
to make substantial home sales and are not without 


hopes of some ex ion in export trade. Among the 
rincipal quotations for supply to home firms are :— 
Yommon iron bars, 12/. 5s. ; steel bars, 111. ; steel ship, 
bridge and tank plates, 101. 10s. 6d.; steel angles and 
joists, 101. 8s.; tees, 111. 18s. ; heavy sections of steel 
rails, 91. 10s.; fish plates, 131. 10s.; black sheets, 
No. 24 gauge, 141. 158.; and galvanised corrugated 
sheets, No. 24 gauge, 171. 5e. 

Tees Iron and Steel Shi; .—Shipments of iron and 
steel from the Tees last month totalled 30,738 tons, 
2,520 tons being pig iron, 3,744 tons manufactured iron, 
and 24,474 tons steel. Of the pig iron cleared, 1,718 tons 
went coastwise and 802 tons abroad; of the manu- 
factured iron shi , 519 tons went coastwise and 
3,225 tons to more distant destinations ; and of the steel 
loaded, 6,949 tons went coastwise and 17,525 tons 
overseas. The chief receivers of pig iron were :—Wales, 
1,100 tons; Scotland, 518 tons; Finland, 275 tons; 
and Belgium, 255tons. The Union of South Africa was the 
largest buyer of manufactured iren, accepting 1,976 tons ; 
Portuguese East Africa being second with 363 tons ; 
while Gibraltar took 327 tons and Ceylon 269 tons. The 
principal customers for steel were :—Northern Rhodesia, 
3,057 tons; Union of South Africa, 2,337 tons; Aus- 
tralia, 1,763 tons ; Argentine, 1,582 tons; India, 1,510 
tons; Straits Settlements, 1,504 tons; Southern Rho- 
desia, 1,245 tons ; and Denmark, 1,179 tons. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month totalled only 463 tons, 405 tons 
being pig iron and 58 tons finished iron and steel. 
November unloadings totalled 1,256 tons, of which 99 tons 
were pig iron, 1,008 tons semi-finished material, and 
149 tons finished iron and steel. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—Business in the Scottish steel 
trade is at a standstill at the moment owing to the 
holidays, and a general restart will not be made until 
Monday or Tuesday of next week, although one or two 
works will be re-opened on Wednesday or Thursday of 
this week. Order books now differ very considerably 
trom those of a year ago, when the industry was reall 
on the crest of a wave. Boom conditions continued well 
through the Spring, because of the heavy accumulations 
of orders which had been booked during the latter part 
of 1937, and this state lasted until the month of June, 
when outputs gradually eased off. While the year 1937 
was responsible for a record tonnage, the 
figures when finally published will show that the pro- 
duetion during 1938 reached a remarkably high level 
despite the falling off in most steel-producing countries. 
During 1937, the output was 1,884,900 tons, and it is 
estimated that the figure for the past year will be round 
about 1,600,000 tons, which must be considered exceed- 
ingly satisfactory since the world’s political position has 
been so unsettled. One factor which had a great i 
on new business during the past month or two was the 
uncertainty with regard to prices as from January 1, 
and when intimation was made early in December 
that these were to be reduced, fresh i 
immediately dried hi and little more than actual require- 


ments were specifi Forward bookings are to 
be fairly good and producers are very hopeful of a steady 
run during the Spring months, but as international 


position is still so unsettled the future trend of business 
is rather uncertain. Government work is responsible for 
much of the present-day activity in certain establish- 
ments, but orders of a more general character are wanted, 
and particularly orders for mercantile tonnage. With 
regard to the stabilising of prices for a fixed period, there 
8 much diversity of opinion, because of the fact that as 
the end of the period approaches contractors are in 
difficulty when estimating for new business. 
following are now the current prices :—Boiler plates, 
Ili. 88. per ton; ship plates, Tor. 10s. 6d per ton; 
sections, 101. 8s. per ton ; and medium plates, ibe. 28. 6d. 
per ton, all delivered at Glasgow stations. 


Black Steel-Sheet Trade—In the black steel-sheet 
trade of Scotland conditions have varied somewhat 


past year’s | nearly 


ment set in and quite a fair volume of business was put 
through during the past two months, but the possibility 
of a reduction in prices held back a certain amount of 
forward business. Now that prices have been stabilised 
for the next six months, a considerable e ion in 
demand is anticipated and already order ks are 
beginning to fill up. Most of the recent output has been 
for the home market and export lots were somewhat 
limited owing to severe foreign competition. The home 
quotation for black steel sheets, No. 24 ga was 
unchanged at 151. 15s. per ton all the year, and now 
been reduced by 20s. per ton as from January 1. The 
export price was 151, per ton a year ago, but as lower 
figures were being quoted by United States makers, the 
— was reduced at the end of January to 14l. per ton. 

severity of the competition necessitated a further 
alteration in quotations, and 15s. was taken off the price 
in May and 5s. in June, bringing the export wy jown 
to 131. per ton, which made a difference of 21. 15s. per 
ton between the home and the export price. Galvanised 
sheets have not been a good sonahapt uring most of the 


, 


past year, but towards its close the war scare was respon- 
sible for an nt demand for sheets for air-raid shelters 
and stocks on id were ily reduced and production 


8 

improved considerably. Order books at the moment are 
fairly satisfactory for home business, but export trade is 
not so bright. © price for home delivery of No. 24 
gauge galvanised corrugated sheets was unchanged at 
81. 10s. per ton, during 1938, but it has been reduced by 
25s. per ton, to 171. 5s. per ton, as from January 1. The 
export price was 171. l5s. per ton a year a; but a 
uction of 20s. per ton was made in February to 
161. 15s. per ton, at which figure it has remained steady. 
Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade on the whole had only a moderate year 
during 1938, but makers are looking forward to an 
improvement in demand this year, but much will, of 
course, depend on the international position. The home 
market is the main source of business, and the present 
demand is fairly good overall.. Export orders were very 
irregular during the past year, and were not at all 
steady. During that period, the price of Crown bar 
iron remained unchanged at 13/. 5s. per ton, for home 
delivery or export, but the price will now be 121. 5s. per 
ton, until June 30. The makers of re-rolled steel bars 
are not very busy at the moment, and this state has been 
general since about A t. Before that there was 
a@ very strong demand, particularly during the Spring 
months, when makers had plenty of work booked, but 
had much difficulty in securing adequate supplies of 
semis, but later when the tonnage of these had improved 
business fell away and quietness became general. A 
year ago the prices for home delivery were 111. 18s. per 
ton for tested steel bars, and 11/. 9s. per ton for untested 
steel bars, but with the inauguration of a rebate scheme 
in April prices were raised by 15s. per ton, and this 
advance was the amount of rebate allowed to firms 
registering under the scheme. Towards the end of the 
year, a reduction in prices was intimated of 188. per 
ton in tested and 12s. per ton in untested bars, to come 
into force on January 1, so that the new ge now 
ruling are 111. 15s. per ton for tested, and 111. 12s. per 
ton for untested steel bars. The export quotation for 
tested bars a year ago was 121. per ton, but as business 
got scarcer the price was reduced to 11/1. per ton, which 

was the quotation at the ciose of the year. 
Scottish Pig-Iron Trade.—Little is being done in the 
Scottish pig-iron trade this week as most consumers are 
still closed down for the annual holidays, but it is hoped 
that the quietness which has ruled recently will turn 
into a period of activity when work is resumed next 
week. reduced prices which came into force this 
week will certainly help all users and as stocks have 
recently been allowed to run very low, there is bound to be 
a strong demand for some weeks. The great business 
activity which existed at this time last year meant a 
heavy call for pig-iron and rationing was necessary ; and 
with the shortage locally heavy imports of foreign pig: : 
iron became the order of the day. Despite this, the 
output tonn for the first six months of last year 
reached the record figures for the same period of 
1937. With business —~ = off somewhat, the 
foreign tonnage had to be curtailed and the 33} per cent. 
duty was reimposed in May. As things are pointing at 





t it app that the local makes of hematite, 
basic, and foun ig-iron will be much in demand for 
some time. The following are the new current prices :— 


Hematite, 61. 0s. 6d. per ton, basic iron, 51. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
5l. 8s. per ton; and No. 3, 5i. 5s. 6d. per ton, both on 
trucks at makers’ yards. 





Canapian Imports or AnTHRACITE.—During the 
first 10 months of the present year Canada imported 
996,894 tons of anthracite from Great Britain and 
1,666,235 tons from the United States. 

SHIPBUILDING IN 1938—We give below the third and 
concluding ge of our summary of British shipbuilding 
in 1938. first and second portions appeared on 
pages 734 and 762 of our previous volume. Th addition 
to supplying a large quantity of dredging machinery 
during 1938, Messrs. Wm. Simons and Company, Limited, 
Renfrew, built a self-propelling bucket dredger, two 
boom-defence vessels, and a mooring and boom-working 
vessel.—Messrs. The Grangemouth kyard Company, 
Limited, Grangemouth, launched three cargo coastal 
mo . the or ae tonnage of which was 3,709.— 
Messrs. Yarrow Company, Limited, Scotstoun, 
Glasgow, W.4, launched H.M. gr vessel Widgeon, 
of 530 tons displacement, H.M. 1,690-ton destroyer 


NOTICES OF MEETINGS. 


INsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. Extra General 
Meeting. Thomas Lowe Gray Lecture: ‘* Some of the 
Aspects and Problems of the Development of High-Speed 
Craft and its Machinery,” by Mr. H. Scott-Paine. North- 
Eastern Branch: Monday, January 9, 6.30 p.m., The 
Mining Inst*tute, Newcastle-upon-Tyne. Annual Meeting. 
Parsons Memorial Lecture: ‘Sir Charles Parsons and 
Marine Propulsion,” by Mr. 8S. 8. Cook. Also at the 
North-Western Branch : Thursday, January 12, 7.15 p.m., 
Engineers’ Club, Manchester. Scottish Branch : Thurs- 
day, January 12, 7.30 p.m., The Royal Technical College, 
George-street, Glasgow. Joint Meeting with Tuer Instr- 
TUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
Thomas Lowe Gray Lecture : ‘‘ Some of the Aspects and 
Problems of the Development of High-Speed Craft and its 
Machinery,”’ by Mr. H. Scott-Paine. 

Nortn-East Coast InstrruTion oF ENGINEERS AND 
SurpsulLpers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. Films on ‘“‘ Cavitation,’’ ‘‘ The 
National Physical Laboratory,” “Air Flow,” and 
** Bakelite.”’ 

INsTITUTION OF ELECTRICAL ENGINEERS.—-Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “‘ Instruments Incorporat- 
ing Thermionic Valves and Their Characteristics,”’ by 
Dr. E. G. James, Mr. G. R. Polgreen and Mr. G. W, 
Warren. Western Centre: Monday, January 9, 6 p.m., 
The South Wales Institute of Engineers, Park-place, Car- 
diff. ‘‘ Electricity in Coal-Mines: a Retrospect and a 
Forecast,”” by Mr. R. Nelson. North-Eastern Centre : 
Monday, January 9, 6,15 p.m., The Newe House, Pilgrim - 
street, Newcastle-upon-Tyne. “* Plastics and Electrical 
Insulation,” by Dr. L. Hartshorn, Mr. N. J. L. Megson, 
and Mr. E. Rushton. Institution : Monday, January 9, 
7 p.m., Savoy-place, Victoria-embankment, W.C,2. In- 
formal Meeting. Discussion on “ Recent Developments in 
Electro-Deposition,’’ to be opened by Mr. A. W. Hother- 





sall. Scottish Centre: Tuesday, January 10, 7.30 p.m., 
The Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2.  ‘*‘ The Use of Pro- 


tective Multiple Earthing and Earth-Leakage Circuit 
Breakers in Rural Areas,’’ by Mr. H. G. Taylor. Hamp- 
shire Sub-Centre: Wednesday, January 11, 7.30 p.m., 
The Municipal College, Portsmouth. ‘ The Moving-Coil 
Voltage Regulator,’’ by Mr. E. T. Norris. Dundee Sub- 
Centre: Thursday, January 12, 7.30 p.m., University 
College, Dundee. ‘ Administration and the Technical 
Engineer,”’ by Mr. I. D, Campbell. 

InstrruTion oF Civit, ENGIngERS.—Tuesday, January 


10, 6 p.m., Great George-street, Westminster, 8.W.1. 
** The Conditions of Engineering Contracts,” by Mr. E. J. 
Rimmer. South Wales and Monmouthshire Association : 


Tuesday, January 10, 6.45 p.m., The Town Hall, New- 
port. (i) ‘‘ The Development of the Newport Main Drain- 
age System,”’ by Mr. C. G. Cobbett. (ii) ‘‘ Some Prob- 
lems in the Design of Sewers,’’ by Mr. J. R. Daymond. 
Newcastle-upon-Tyne and District Association : Tuesday, 
January 10, 7.30 p.m., The North of England Institute of 
Mining and Mechanical Engineers, Westgate-road, New- 
castle-upon-Tyne. ‘ Methods of Coal Loading for Export 
Trade,”’ by Mr. R. F. Hindmarsh. Bristol and District 
Association : Thursday, January 12, 5 p.m., The Royal 
Hotel, College Green, Bristol. ‘‘ Some Notes on the Road 
Progress in Holland,” b,; Mr. H. M. Webb. Birmingham 
and District Association : Thursday, January 12, 6 p.m., 
The James Watt Memorial Institute, Birmingham. 
‘* Deep Diving and Submarine Operations,” by Captain 
G.C.C. Damant. Portsmouth, Southampton and District 
Association : Thursday, January 12, 7.15 p.m., Univer- 
sity College, Southampton. ‘“ The Design of Engineering 
Works from the Maintenance Standpoint,” by Mr. 
J. P. M. Pannell. Yorkshire Association: Thursday. 
January 12, 7.30 p.m., The Grand Hotel, Sheffield. The 
Dugald Clerk Lecture, ‘‘ Dugald Clerk and the Gas 
Engine : His Life and Work,” by Mr. W. A. Tookey. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, January 10, 7.30 p.m., The King’s 
Head Hotel, Coventry. ‘“ Unification of Body and 
Chassis-Frame,’”’ by Mr. W. Swallow. Birmingham 
Centre: Tuesday, January 10, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. “ Plastics in the 
Motor-Car Industry,” by Mr. L. J. B. Forbes. Bristol 
Centre: Thursday, January 12, 7 p.m., The Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“ Supercharging of Compression-Ignition Engines,”’ by 
Mr. J. H. Pitchford. 

InstiTuTE or Metais.—North-Hast Coast Local Section: 
Tuesday, January 10, 7.30 p.m., King’s College, New- 
castle-upon-Tyne. Joint Meeting with the Newcastle 
Branch of Tux Instirute or British FounDRYMEN. 
“ Mechanisation in the Foundry.’’ London Local Section ; 
Thursday, January 12, 7.30 p.m., Society of Motor 
Manufacturers and Traders, Fiobart House, Wilton~ 
street, 8.W.1. (i) “‘ The Tarnishing of Silver Alloys and 
its Prevention,”’ by Drs. L. E. Price and G. J. Thomas. 
(ii) ‘*‘ Oxidation-Resistance in Copper Alloys,” by Drs. 
L. E. Price and G. J. Thomas. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScotLanp.—Tuesday, January 10, 7.30 p.m., 39, Elm 
bank-crescent, Glasgow, C.2. (i) “‘ Marine Propeller 
Blade Vibration,”’ by Mr. J. F. C. Conn. (ii) ‘* Statistical 
and Experimental Investigations on the ‘ Singing ’* Pro- 
peller Problem,’ by Drs. J. F. Shannon and R. N. 
Arnold. 

Iron AND STEEL oes : Saturday, 
January 14, 6.30 p.m., The Technical College, Newport. 
“The Basic Open-Hearth Modern Plant and Practice,” 
by Mr. J. A. Davies. 


For meetings of other Societies and of Junior Sections, see 








during the past year, and after a spell of activity a 
Latterly an improve- 


quieter tone overcame the market. 





a and the two Greek destroyers King George I 
and Queen Olga, both of 1,400 tons. 
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SAFETY IN COAL MINES. 


THE majority of the public knows little of, nor 
does it take much interest in, the conditions under 
which the coal so largely used in this country, both 
for industrial and domestic purposes, is won. For 
this it is, perhaps, not wholly to blame. Both 
|mine-owners and miners are rather a race apart, 
and too often in recent years their existence has 
been brought home to the rest of the community 
by the outbreak of internecine disputes, the rights 
}and wrongs of which it is difficult for outsiders to 
|understand. It is true an exception to this rule 
‘occurs when some mining disaster leads to greater 
or less loss of life. Then, at least, sympathy with 
| both the victims and their dependents is shown by 
|the opening of relief funds; and anxiety is freely 
expressed that something should be done to bring 
about conditions of greater safety in the workings. 
| This attitude is, of course, maintained more perma- 
nently by those better acquainted with the situation ; 
| for it is a distressing fact that, in spite of legisla- 
| tion, inspectors, research, and much care and trouble 
jon the part of those most closely involved, the 
|annual toll of accidents in mines, if it does not 
'tend to increase, is still too large to be regarded 
| with equanimity by anyone who recognises, however 
| imperfectly, his duty towards his neighbour. Last 
| year, for instance, out of about 780,000 work- 
| people engaged in the coal industry, 859 were killed 
‘and over 140,000 were injured, 3.300 of them 
| seriously. 

It was therefore in accordance with the fitness of 
| things that, three years ago, a Royal Commission 
| should have been appointed, under the chairmanship 
of Lord Rockley. ‘‘ to inquire whether the safety and 
health of mine-workers can be better ensured by ex- 
tending or modifying the principles or general provi- 
sions of the Coal Mines Act, 1911, or the arrangements 
for its administration, having regard to the changes 
that have taken place in organisation, methods of 
work, and equipment since it became law.” It 








was set was both lengthy and complicated. It is 
therefore not that so long a time has 
ee ee 
On the other hand, the result is well worth the 
delay, and a satisfactory feature is that the report is 
unanimous with the exception of a few reservations 
by four members of the Commission. As regards 
contents, the report is divided into 12 chapters, 
in which, after a brief review of safety legislation 
in mines and an account of the development of 
the inspectorate, the changes in organisation. 
methods of work and equipment, and the general 
trend of accident rates in the period under review 
are summarised. The Commissioners’ conclusions 
/are stated under the headings of the administration 
of the law; the organisation and management of 
the industry, the responsibilities and duties of the 
/mine-owners and officials being particularly dealt 
|with; ventilation; the support of underground 
workings; haulage and travelling below ground: 
explosions and fires;' other causes of underground 
accidents; conditions of work on the surface, and 
safety organisation and training. It will be seen 
that more than one of these questions is related in 
some degree to engineering, and the conclusio.us of 
the Commission may therefore be examined from 
this point of view. 

The first thing to be noticed is the large increase 
during the period under review in the amount of 
machinery of different kinds which has been installed 
in coal mines for all sorts of purposes. Thus, 
before the war, the capacity of the “ engines ” 
(including motors and generating plant) was less 
than 24 h.p. per person employed; but in 1930 it 
had risen to 3} h.p. Moreover, while in 1912 nearly 
four-fifths of the power was applied directly, chieiiy 
as steam, the corresponding proportion in 1930 
was little more than half, the balance being applied 
through electric motors. The consequent problems, 
which this change has brought about in relation to 
the maintenance and improvement of safety in mines, 
and the attempts that have been made, frequently 
successfully, to achieve their solution, were recently 
discussed in an able paper, which was read by Mr. 
R. Nelson, himself a former Electrical Inspector of 
Mines, before the Institution of Electrical Engineers. 
The result is, that, as Mr. J. B. Horsley, the present 
Electrical Inspector of Mines, has also shown, in 
spite of the large increase in the use of electric 
power, which has taken place, both fatal and non- 
fatal accidents due to electrical causes are decreas- 
ing. Conditions are, of course, not so nearly perfect 
as they might be, but the position is, perhaps, less 
one for general consideration than for modernising 
the existing regulations. which have remained 
in their present form since 1913. Such a task is 
one requiring specialist knowledge and the Royal 
Commission, therefore, wisely recommends that 
amendment should be undertaken by an expert 
committee. which should be appointed for the pur 
pose as soon as possible. In putting forward this 
proposal, they make the suggestion that the follow- 
ing should receive the Committee’s special con- 
sideration: The desirability of using appara- 
tus, cables and materials, which conform to a 
standard not jess than that laid down in the appro- 
priate British Standard Specification; the impor- 
tance of greater stringency in the requirements 
relating to the automatic protection of circuits ; the 
desirability of requiring the use of metallic screens 
for flexible cabies employed with portable apparatus, 
and of imposing more specific earthing requirements 
for the surface installations are also stressed. We 
hope that steps will be taken to implement these 
suggestions without delay, and that in making 
appointments to the proposed Committee care 
will be taken to choose engineers whose experi- 
ence of the problems involved is such that their 
recommendations will earn the respect, if not the 
agreement, both of those who make the equipment 
and those who use it. 

At this point it is not, perhaps, inappropriate 
to deal with what the report has to say about the 
question of administration. In an interesting his- 
torical survey, the Commission describes the gradual 
growth of the Inspectorate from small, and not 
altogether well organised, beginnings, and reaches 
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will be gathered that the task which the Commission 
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the important conclusion that that part of the Mines 


| regard to lighting, ventilation, cleanliness and safe- 


Department which is directly responsible for the | guards is similar to that in factories. 


administration of the law relating to safety and | 


In the end, however, safety in mines depends, to 


| necessary, though in many cases without increase 
| of journey time. 
| To illustrate further the relation of load and speed. 


health should be further strengthened and given an | , large extent, on the efforts of the personnel whom | the paper gave the time allowances for express runs 


authority and status corresponding to the import- 
ance of its work. In like manner, the authority 
of the Inspectorate itself should be enhanced by | 
giving its members greater responsibility and | 
improving their conditions of service. Every 
effort, they add, should be made to attract those 
of the highest technical and personal qualifications 
to undertake this important work. In particular, 
an Inspector of Mechanical Engineering should be 
appointed, in view of the ever-increasing part that 
is being played by machinery in modern mining. 
The duties of this official would include a considera- 
tion of the problems that arise in connection with 
the fencing of machinery, including particularly, 
coal cutters and haulage equipment. It is true 
that. thanks to the co-operation of all concerned, 
much progress has been made in this respect, but 
as in factories so in mines, a good deal yet remains 
to be done if the number of distressing, and often 
unnecessary, accidents due to carelessness is to be 
reduced. For instance, it is pointed out that the 
absence of any improvement in haulage accident 
rates over a long period, especially calls for funda- 
mental remedies, among which one of the most 
important is an improvement in the physical and 
material conditions under which this work is carried 
on. Potential improvements in this field include 





those in the condition of the track, the use of gear 
and appliances made from sound material and of | 
adequate strength ; and the provision of sufficient | 
space and good lighting at places where persons | 
employed on haulages have to work. Proper 
supervision over haulage operations and the persons 
employed on them is of hardly less importance, and | 
safety devices should be installed at points of 
danger. Here is much important work for the new 
inspector, and it is worth considering whether he 
might not begin his duties with the helpful backing | 
of an expert committee, such as that which has’ 
already been suggested for the electrical part of the 
equipment. 

A number of other important points emerge 
from the report, but it is impossible to give more 
than cursory attention to them at the present 
moment. For instance, it is recommended that 
a more definite standard of ventilation, in particular 
as regards the dilution of inflammable gases and as 


| 


} 


| supplying speedy and safe travel. 
|in the days when they afforded the only means of 


it is the object of any regulations that may be 
promulgated to protect. Stress is therefore rightly 
laid on the more systematic training of the workers 


who, it is recommended, should gain experience 
on the surface before being allowed to work under- 
ground. Much more extensive safety propaganda 
is also necessary. This must, however, be based 
largely on voluntary co-operation, though leader- 
ship can well be provided both by central and local 
organisation. Some definite form of safety organisa- 
tion should, it is truly said, be established at every 
mine, but its exact details should be determined 
from a study of the sort of accidents which occur 
in it. It is obvious that the Commission thinks that, 
generally speaking, the first-aid arrangements 
could be improved. In particular, the problem of 
protecting the workers against silicosis should be 
dealt with, as well as illumination, in order that 
nystagmus may be combated. 

The report deserves, and we hope will receive, 
careful study by all those concerned with its many 
aspects. It is understood that the very detailed 
recommendations, of which it has only been possible 
for us to give a synopsis, have been accepted in 
principle by the Government, and that a Bill based 
upon them is shortly to be presented to Parlia- 
ment. This, generally speaking, is as it should be. 
At the same time, as Mr. E. O. Forster Brown 
points out in his reservation, some of the recom- 
mendations in the report will impose additional 
economic burdens on an industry which is none too 
well equipped to withstand them. The problem, 
therefore, is, how can an adequate standard of 
safety be obtained without increasing the cost of 


| fuel, and thus adding still further to the handicap | 
| under which British industry suffers compared with | 


its neighbours. 








THE ACCELERATION OF RAILWAY 
PASSENGER SERVICES. 


From their earliest days the railways in their 
appeal to the public have depended mainly on 
This was true 


between Euston and Crewe, according to the limit of 
| load to be hauled, which range, for the 158 miles, 
| frcm 186 minutes with 550 tons behind the tender 


| in this direction, and especially the young workers | to 148 minutes with 360 tons. Mr. Fisher added 


| that future development of the locomotive will 
| probably admit of increasing the load hauled at a 
| given speed, and, indeed, even now, study of recent 
locomotive work in France suggests that a French 
driver, in charge of a Chapelon compound, would 
cheerfully tackle the 148 minute booking over the 
relatively easy road between Crewe and Euston, 
with the full load of 550 tons. In connection with 
this question of weight, the author mentioned the 
desirability of reducing the tare of coaching vehicles. 
| but it is worth remembering that British stock is 
already lighter than its modern equivalent, either 
on the Continent or in America, though admittedly 
the fact that sleeping accommodation has so seldom 
to be catered for in this country has some bearing 
| on this. Incidentally, the introduction of six-seated 
third-class compartments, though highly popular, 
does not tend to lighten trains. 

The provision of runs booked at 60 m.p.h. repre- 
sents only a fraction of the tide of railway accelera- 
tion which has flowed since 1930. We are accustomed 
to statements in the Press giving the number of 
minutes saved on the annual introduction of the 
summer time-tables, and there has been some com- 
ment to the effect that these alleged gains are, in 
fact, only due to the customary appearance of the 
additional trains each July. Any real familiarity 
with the time-tables would refute this statement. 
but Mr. Fisher’s figures are illuminating. Of the 
total accelerations effected by the London Midland 
anc Scottish Railway during the last five years, high- 
speed trains account for 1} per cent., and express 
and semi-express for 28} per cent., thus leaving the 
\remaining 70 per cent. to be accounted for by 
improvements in local services. 
| Something on the effect of load on speed has 
| already been said. There are, of course, other 

factors that tend to limit speed. That it can be main- 
| tained up long gradients to a surprising extent has 
| been amply demonstrated in recent years, provided 
| the load is limited, but a comparatively short length 
of difficult road will affect the load of a train 
throughout a long run. Curves are worse ob- 





regards the cooling power of the air current in hot, | expeditious transport, and is still true now that stacles. There is, Mr. Fisher said, practically no 
damp mines, should be superimposed on the present | there are alternative means. Naturally, there-| limit to the speed that can be attained with safety 


standards. There should also be minimum require- 
ments in certain matters of ventilating practice ; and, 
to ensure the effective enforcement of these provi- 
sions, a closer watch should be kept by means of 
sampling on the conditions of the ventilating current 
in. all mines. Recent occurrences have forcibly 
shown the desirability of these steps being taken. 
Again, more specific requirements with regard to 
supports are necessary. 
he sufficiently close together and be individually 


| fore the 
| continually before railway managements, and fre- 
| quent opportunity is taken to remind the public of 
| the fact. 


need for improved speed (safety on 
British railways can be regarded as axiomatic) is 


On December 12, before the Institute of Transport, 


| Mr. S. H. Fisher read a paper on “ Acceleration of 
| Railway Services,” which, if it did not break much 
For instance, they must | new ground, brought together a number of inter- 
jesting facts. As an illustration of the continual 


strong enough. Although certain general require- | improvement in speed which has always gone on, 
ments can be laid down on these points, in the main | he cited the train services between London and 
the procedure acopted in any mine depends largely | Manchester, giving the timings in force at approxi- 


on local conditions, and must, therefore, be left to | 


individual managers. These officials should, how- 
ever, be required to specify the methods, materials 
and dimensions involved in each system of support 
used in the mine in full detail. Steps should also 
he taken to secure the general application of the 
fundamental principles of roof control, upon which 
so much research work has been done in recent 
vears, 

As regards explosions, the stringent recom- 
mendation is made that every seam should be 
worked by safety lamps, unless it is proved that 
naked lamps are safe. The standard of practice in 
shot firing should be raised and the use of substi- 
tutes for explosives should be encouraged. Inspec- 
tors should have a larger measure of control over 
the employment of electricity below ground, and 
fameproof apparatus should be compulsory in 
certain parts of seams in which safety lamps are 
used. More attention should be paid to preventing 
the formation of coal dust below ground, while a 
code of general regulations should be formulated 
for the surface works, so that the standard with 


}and in 1900 to 4 hours 15 minutes. 





mately twenty-year intervals. Thus in 1839, the | 


journey via Birmingham took 9} hours. In 1860, 
with the Trent Valley line open, the time had come 
down to 5 hours, in 1880 to 4 hours 40 minutes, 
In 1920 post- 
war conditions had lengthened the period to 44 hours 
(though it had come down to 3} hours before the 
war), and at present it is 3 hours 15 minutes. 
Perhaps more striking is the general improvement 
which competition has induced in the last eight 
years. Before the summer of 1931, the London 
Midland and Scottish Railway had not a single 
train booked at a start-to-stop speed of 60 m.p.h. 
In 1938 6,317 miles were run daily at or above this 
speed. To show how this accelerated running has 


been attained, Mr. Fisher analysed a total saving of | 


340 minutes travelling time on 55 of these high-speed 
runs, stating that 78 per cent. of the saving was 
obtained by accelerated running with reduced loads, 
8 per cent. by accelerated running without reduction 
of load, and 14 per cent. by eliminating intermediate 
stops—a rather unusual] feature in these days, when 
reduced traffic is apt to make additional stops 





/on a straight road, but long stretches of straight 
}road hardly exist in this country. Hence the 
growing use of a general limit of 90 m.p.h., apart 
from ordinary restrictions, and the tendency to fit 
express locomotives with speed indicators. Some 
raising of speed limits over junctions and curves 
has been found possible by the use of two-level 
chairs, increased super-elevation and Hallade 
recorders, but it has to be remembered that slow- 
moving goods trains use the same tracks. Collier) 
subsidences again necessitate many restrictions. 
while the inevitable delays owing to permanent-way 
and signal slacks are felt with increasing intensity as 
| the running speed rises. 

| ‘This increasing speed also affects the capacity of 
| our busy main lines, for the greater the difference in 
| speed between the trains using them, the greater the 
limiting effect on capacity, and to meet the situation 
it is being found necessary to accelerate goods 
services, involving reduced loads and more frequent 
trains. The need for the prompt delivery of goods. 
and the eight-hour day for train staff, operate in 
the same direction, and the wholesale advocacy of 
20-ton and 40-ton goods wagons, as the solution 
of the railway freight problem, shows little know- 
ledge of local operating conditions. Mr. Fisher 
pointed out in this connection, however, that the 
short wheelbase of the British wagon is not suitable 
for speeds higher than 60 m.p.h., and—a more 
|important point still—that, while the railways are 
| rapidly replacing grease-lubricated wagon axle-boxes 
' by oil-lubricated, the great majority of the privately- 
‘owned wagons, representing about half the total 
| wagon stock, are still running on grease-lubricated 
| bearings, and these involve a definite limitation of 
| speed as compared with oil. 
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In a survey of the future, Mr. Fisher did not 
anticipate general electrification. For other than 
suburban services, where rapid acceleration from 
rest is essential, there is not much to be gained in 
speed, while he very rightly indicates the vulner- 





ability of a system dependent on central supply ; | 


recent incidents have lent point to this view. The 
Diesel engine is free from this defect, but with 
things as they are at present regarding the commer- 
cial production of oil from coal, the interests of the 
coal industry will continue a powerful counter 
factor. In not favouring supplementary fares for 
high-speed expresses, Mr. Fisher is perhaps not 


quite on such firm ground. The general public has | 


little sense of speed, unless accompanied by dis- 
comfort, and very quickly comes to regard a high- 


speed timing as normal travelling between given 


points, and everything below it as distressingly 
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a great engineering teacher, and for many years a 
prominent figure in American engineering circles. 
In the world of transport, 1839 was marked by 
the opening of several railway lines, by the appear- 
ance on the Atlantic of the steamship British Queen, 
rival of the Great Western, and by the trials of the 
| Archimedes, the ship which more than any other 
helped to bring about the adoption of screw propul- 
sion. Another interesting centenary is that of the 
publication by the Frenchman Daguerre of his 
process of producing permanent pictures on metal 
plates by means of sunlight, an important step in 
the history of photography. 





VACATION APPRENTICESHIPS FOR COLLEGE 
STUDENTS. 
| The vacation apprenticeship scheme, operated in 
| connection with the City and Guilds College Engin- 


slow. A small supplementary fare might assist the | cering Society, is reported to have had a successful 
railways in this respect, as has been shown on the | year in 1938, the figures for the number of students 
London and North Eastern Railway, and even a/ concerned, firms co-operating with the scheme. 
named train tends to do so. |and weeks worked by the students, all reaching 
A point of importance in these days which} new high records. The scheme, which was estab- 
papers of this kind seldom touch is that no road-| jished in 1934, is organised by Mr. J. Newby, and 
transport organisation would think of operating its | aims to provide college students with opportunities, 
‘buses in the dirty condition, inside and out. which during the long vacations, to obtain practical 
is not infrequently found in connection with railway | experience in the several branches of the engineering 
coaching stock, and which undoubtedly causes loss | industry to which their academic studies are applic- 
of traffic to, and prejudice against, the railways.| able. In that year the first-year students were not 
The problem of keeping railway vehicles clean is an | jncluded in its scope, and 30 of the 31 students | 
extremely difficult one, but though road congestion, | accommodated were drawn from the second-year 
as Mr. Fisher points out, may help, its solution is| courses. In the following year, however, openings 
really a vital factor in the recovery of railway | were found for 21 first-year students, in addition to 
passenger traffic. 28 in their second year and 11 in their third year ; 
conse es and in 1936 the field was further extended by a 
reciprocal arrangement with Professor van Eepoel, of 

NOTES. Brussels University, which was continued in 1937, 
ENGINEERING CENTENARIES IN 1939. in which year four students from the Royal College 
AvrHouGH the engineering and scientific centen- of Science were also able to participate in its 
aries falling in 1939 will not make so wide an appeal |*dvantages. The figures for 1987 showed that a 
as some of those of recent years, they are not with. | total of 120 students obtained an aggregate of 907 
out considerable interest. Three engineers who died | Weeks of practical experience in the works of 67 
a century ago, William Murdock, William Smith | fitms. A portion of this time was unpaid, but the 
and Baron de Prony, each made notable contri- | total amount received by the students rose, neverthe- 
butions to engineering progress ; the first by his work less, from 352/. in 1936 to 6132. in 1937. In 1938, 
for Boulton and Watt on the steam engine in Corn- | ® total of 169 students spent an aggregate of 1,126 


rajl and by his introducti f lighting by s, | weeks in the works of 87 firms, and received payment 
Se ee cone ee of 6441. in all. The actual number of individual 


the second by his life-long study of the geological | 
oni oF Englan a al Wales, nA a by the walking students was 168, but one obtained experience with 


of his famous geological map of 1815, and the third | tW° firms, and therefore is reckoned twice. Accept- 








by his work as a civil engineer in France. One out- 
come of the centenary of William Murdock, it is 
to be hoped, will be an adequate sketch of his life 
and work. Smith, although never a member of 
the Institution of Civil Engineers, was a civil 
engineer by profession, and it was on his travels 
about this country, which like those of Telford and 
Macadam, were done largely by postchaise, that 
he laid the foundation of his wonderful knowledge 
of the fossils and the yeological strata. His 
work on drainage, canals, mines and the like, all 
vielded some fresh information, and by his mapping | 
of the country he laid civil engineering under a| 
yreat debt. Prony’s name is most familiar through | 
his absorption brake, but he was a professor for | 
many years at the Ecole Polytechnique, director of 
the Corps des Ponts et Chaussé:s, director of the | 
French Survey, and author of important books. | 
Readers of the biographies of Watt, Black and 
Hutton will be familiar with the character of John 
Robison, who was born two hundred years ago. 
Watt had a very high opinion of his abilities. Versed 
in the physics of his day, Robison held chairs at 


|ing this adjustment, the total was composed of 45 
| first-year, 84 second-year, and 32 third-year students 
of the City and Guilds College, six from the Royal 
| College of Science, and two from Brussels Univer- 
|sity. The third-year total from the City and Guilds 
| College included some post-graduate students. 
| During the year the scheme was developed to include 
| students from India and from foreign countries, and 
in the totals given there are 23 Indian students and 
15 from abroad. . By arrangement with Mr. J. E. 
Weber, president of the Commission Suisse pour 
l’Echange de Stagiaires avec l’Etranger, Baden, 
three of the City and Guilds College students were 
enabled to spend some part of their vacation in 
Swiss engineering works. It is stated in the annual 
report on the scheme, from which the above parti- 
culars are abstracted, that the reports on the aptitude 
and conduct of the students, by the participating 
firms, have been satisfactory, and that in some cases 
| future employment is likely to be arranged for. 


| Ececrrictry Suprty Durinc THE CoLD WEATHER. 


| 
| 


It is not surprising to learn that the cold weather, 





Glasgow and Edinburgh, and was a founder and which the whole of Great Britain had to endure 
the first secretary of the Royal Society of Edin- | just before Christmas, resulted in a record demand 
burgh. From his pen came the first articles on the for electricity. As the monthly statistics issued by 
steam engine for the Encyclopedia Britannica.| the Electricity Commissioners have shown, the 
Without attempting to mention all those who| output from public generating stations increased 
were born in 1839 and subsequently made their steadily during 1938 compared with 1937, and even 
mark, it may be observed that the list includes| if the mild weather experienced at the beginning 
\.udwig Mond, the great industrial chemist ; August | of December had continued, there would have been | 


Kundt, the German physicist, who is known for his an increase in the peak demand over that in the 


country. Preparation to meet the anticipated peak 
demand on a December day just before Christmas 
is, of course, part of the ordinary routine of the 
electricity supply industry, and for this purpose 
some 760,000 kW of new plant was brought into 
service in selected stations during the past twelve 
months. Within this. period, too, the demand on 
the grid rose by 748,000 kW from last year’s peak 
of 5,966,000 kW, an increase of about 12-5 per 
cent. The position may be further illustrated by 
saying that, in the London and South-East England 
area, the peak rose successively from 1,740,000 kW 
on Wednesday, December 14, to 2,220,000 kW on 
Monday, December 19, while on Tuesday and 
Wednesday, December 20 and 21, the figures were 
2,260,000 kW and 2,285,000 kW, respectively. 
The increase in seven days was therefore over 
30 per cent. In meeting these exceptionally heavy 
calls for energy practically the entire resources of 
the public supply system were utilised or ready 
to be brought into use. All the stations associated 
with the grid were interconnected and the system 
was operated as a whole. Among other things, this 
sudden demand has revealed the importance of 
the electric heating load, since it may be reasonably 
assumed that the major proportion of the increased 
requirements arose from consumers switching on 
additional radiators. 


WorksHor TECHNOLOGY. 


From time to time protests are heard that the 
tendency of modern technical education is to concen- 
trate unduly on theoretical studies, to the detriment 
of the more practical aspects of engineering science ; 
neither are such complaints always voiced by those 
against whom a charge of crying sour grapes might 
be reasonably directed. In the words of the late 
Sir Ernest Moir, there is not much point in teaching 
turbine design to a host of young men who cannot 
expect any opportunity to design a turbine while 
the world clamours vainly for a sufficiency of good 
plumbers. The large proportion of Whitworth 
Scholars and Exhibitioners to be found holding 
educational appointments has been referred to on 
various occasions, as being by no means the result 
that Sir Joseph Whitworth intended or desired 
when he founded the Scholarships ; but the blame 
is hardly to be laid at the door of the Whitworth 
men, most of whom could claim that they have 
merely gone where their qualifications were best 
appreciated. For some time, however, there have 
been clear indications that the constructional and 
executive branches of engineering now realise the 
value of men whose practical experience is supported 
by a sound theoretical training; and the younger 
engineers are responding by seeking to qualify 
themselves more especially for works appointments. 
To encourage this closer liaison, the Institution of 
Mechanical Engineers has been considering a modi- 
fication to the rules governing its Associate- Member- 
ship examination, by incorporating in Section B a 
paper on Workshop Technology which candidates 
might take as an alternative to Steam and the 
Steam Engine, Hydraulics, &c. This extension of 
the syllabus has now been adopted by the Council, 
and it is announced that candidates may select 
this subject at their option in the April, 1939, 
examination and subsequently. The scope of the 
new paper covers the materials used in engineering 
and the methods of working them; the principles 
and practice of inspection and fine measurement ; 
and machine-shop practice, exemplified by modern 
methods of removing materials by the different 
machining operations, and including also the design 
of tools and the planning of production. There is 
good reason to expect that the new subject will be 
favourably received, and that a certificate of success 
in it will be a valuable asset, particularly to a 
candidate for a works appointment. 


THE New Year’s Honours List. 
The New Year's Honours List, which was pub- 


work on sound and light ; Josiah Willard Gibbs, of | corresponding. month of the previous year. As | lised on Monday, contains a number of names which 
Yale, who was the first to apply the second law of | it was, while the total load on the generating stations | will be familiar to engineers, though most of their 
thermodynamics to the discussion of the relation associated with the grid system was about/|holders move in official circles. An interesting 
het ween chemical, electrical and thermal energy ; | 5,815,000 kW on Tuesday, December 13, on Tuesday, | feature is the inclusion of a number of the staff and 
Sir William Arrol, the constructor of the Forth | December 20, it had risen to about 6,714,000 kW,| workmen of Messrs. John Brown and Company, 
Bridge ; Emil Ritter von Skoda, the founder of the | an increase of more than 15 per cent. in a week/ Limited, in connection with the Queen Mary, 





great works at Pilsen ; and Robert H. Thurston, and the highest in the electrical history of the 





and of the London Midland and Scottish Railway, 
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in connection with that undertaking’s centenary. 
Sir James Jeans becomes a member of the Order 
of Merit, and Dr. J. D. Pollock, president of eee 
The British Oxygen Company, is awarded a 
netey for “* benefactions and services to = beer 
Knighthoods are conferred on Councillor EF. R. 
Canning, chairman of Messrs. W. Canning and 
Company, Limited, for political and public services in 
Birmingham ; on Mr. W. T. Chamberlain, chairman 
of the Traftic Commissioners, North-Western Area ; 
Mr. E. J: George, general manager. Messrs. The 
Consett Iron Company, Limited; Major H. G. 
eee Chief Engineer for Electricity, Madras ; 
. 8. J. Pigott, managing director, Messrs. John | 
ae and Company, Limited ; Lieut.-Colonel H. F. | 
Robinson, Director of Works, Imperial War Graves | 
Commission ; Mr. H. 8. E. Vanderpant, chairman, | 
London and Home Counties Traffic Advisory Com- | 
mittee ; and Mr. J. B. F. Watson, director of the | 
National Confederation of Employers’ Organisa- | 
tions. The Knight Grand Cross of the Royal 
Victorian Order is conferred on Sir J. C. W. Reith ; 
and Mr. Ashton Davies, acting vice-president, the | 
London Midland and Scottish Railway, becomes a | 
Commander of the same Order. Sir Frank Smith, | 
secretary of the Department of Scientific and | 
Industrial Research, becomes Knight Grand Cross 
of the Order of the British Empire ; and Mr. W. F. 
Brown, chief mineral adviser to the Commissioners 
of Crown Lands; Mr. R. N. Henderson, Director 
of Public Works, Hong-Kong; Mr. G. M. Paterson, 
principal naval architect to the Cunard White 
Star Steamship Company; Mr. O. G. Roberts, 
secretary, the London Midland and Scottish Rail- 
way; Mr. D. M. Skiffington, shipyard director, | 
Messrs. John Brown and Company ; and Engineer. | 
Rear-Admiral H. W. Wildish are appointed Com- 
manders of the same Order. — the new Officers 








of this Order are: Mr. C. C. M. Anderton, Indian 
Service of Engineers; Mr. .. F. T. Chandler, 
Chief Road Engineer, Southern Rhodesia ; Mr. G. L. | 


Darbyshire, London Midland and Scottish Railway ; | 
Mr. B. KE. Frayling, Chief Inspector of. Mines, | 
Tanganyika Territory; Professor C. J. Hawkes, | 
professor of engineering, King’s College, Newcastle ; | 
Mr. W. F. Higgins, secretary, National Physical 
Laboratory; Mr. T. A. Owles, Harbour Engineer. 
Colombo; Mr. A. G. Ramsey, senior engineer, | 
H.M. Office of Works; and Mr. J. F. Russell, | 
Indian Service of Engineers. The new Mem-| 
bers include Mr. C. J. Biggs, civil engineer, Air | 
Ministry; Mr. E. Catley, assistant executive 
engineer, North Western Railway, India; Mr. 
W. R. P. Downing, District Engineer, Bihar ; 
Mr, E. W. Knight, assistant engineer, General 
Post Office ; Mr. W. D. Nicholas, assistant engineer, 
Singapore Harbour Board; and Mr. J. M. Mac- 
Intyre and Mr. D. Mehta, both of the Indian 
Service of Engineers. The Commandership of the 
Order of the Indian Empire is conferred on Lieut.- 
Colonel W. de H. Haig, chief engineer, Public 
Works Department, United Provinces, and on 
Lieut.-Colonel M. G. Platts, superintending engineer, 
Electricity Department, Madras. The British 
— Medal is awarded to Messrs. J. McLennan. | 
John Brown and Company, Limited. 
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in Table I, reached the high level of 138-2 in the 
second quarter of the year. Since then there has 
been a more or ler steady decline to 122-4 in the 
third quarter of 1938. The year 1930 was itself a 
busy one, and an index of 122-4 would not normally 
be regarded as unsatisfactory, but it must not be 
overlooked that rearmament business was negligible 
in 1930, and if armament orders could be separated 
for 1938 the comparison would be much less favour- 
able. Moreover, most sections of the industry have 
expanded their capacity since 1930, so that a 


permane ntly higher level of — is necessary | 


|in order to provide full employmen 

A comparison of the indices for ‘the first three 
quarters of 1938 with those for 1937 indicates a 
steady deterioration throughout the year. For the 
first quarter of 1938 the index was 2-7 per cent. 


Tass L.—Indices of Production 


Engineering and Iron and 
Shipbuilding. Steel Group. 
(1924 = (1924 
100.) 100.) 
1930— 
Ist Qr 125-5 113-8 
2nd . 122-6 95-5 
3rd 122-2 30-0 
105-9 65-8 
1931— 
Ist Qr 102-5 638-0 
2nd 98-7 62-9 
3rd 91-3 61-0 
4th 89-1 71-6 
32— 
lst Qr 90-7 70-4 
2nd 90-4 6-6 
3rd 84-2 61-5 
4th 88-2 66-2 
1933— 
Ist Qr 93-0 72-3 
2nd. 97-0 78°65 
3rd 93-5 84-2 
ith 100-4 93-7 
(1930 (1930 
aeee 100.) 190.) 
Qr ; 88-7 108-1 104-7 
ona ; dul 02-3 111°8 117-6 104-3 
ord " 92-5 113-1 110-6 98-2 
ith } 102-4 125-3 116-4 103-4 
1935 ' 
Ist Qr 105-6 129-2 118-1 wa: l 
2nd 103-5 126-9 123-2 109-5 
rd 102-2 125-5 124-1 110 
- 108-0 133-3 
193 
iet ‘Qr 116-4 146-2 
2nd 122-5 149-5 
3rd 121-7 149-1 
4th 132-4 155-6 
1937. 
st Qr 136-4 158-1 
2nd " 138-2 165-6 
3rd 134-9 165-5 
4th 135-3 177-3 
1938-- 
Ist 132-7 168-4 
2nd 128-8 131-6 
3rd 122-4 106-3 
below that for the first quarter of 1937; that for 


the second quarter was 6-8 per cent. below 1937 ; 
and for the third quarter 9-5 per cent. below. It 
should be noted that there is normally a seasonal 
diminution of preductive activity in the third 
quarter of the year, since this period includes the 
summer holidays, and in the past year this was 
accentuated by the political crisis of September 
and by the increase of paid holidays. 

Any attempt to assess the prospects of the 
|engineering industry for the current year is, of 
| course, liable to be falsified by changes in the inter- 
national situation, but, if it be assumed that a 
| major crisis will be averted, the principal question 


ito be determined is how far the present set-back 


|. Kconomic Rerrosprect or 1938 anp Ot 


FOR 1939. 
In this series last year some decrease in activity 
in the engineering industry during 1938 was fore- 
seen, but at that time it appeared that any such 
reduction would be due mainly to a gradual falling 
off in rearmament orders. A fall in activity did, in 
fact, occur, but was due rather to the general decline 
of business activity as the result of the unfavourable | 
politica! situation. Armament work on the whole | 
must have increased substantially (though pressure | 
on certain sections of the industry, e.g., the machine- 
tool manufacturers, was probably slightly less than 
in 1937), but this was insufficient to offset the drop 
in normal business. 
The peek of activity in the industry was reached 
in the spring of 1937, and the Board of Trade Index 
of Production for the and shi 
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pbuilding 
industries. on the basis 1930 = 100, which is shown | in 





has been due to temporary dislocation of business 
as a result of the critical political situation and how 
far it has been due to the downward sweep of the 
trade cycle. The engineering industry probably 
suffered less from the former factor than did many 
other branches of industry, since for many sections 
of the industry the loss of normal business due to 
the crisis was largely offset by increased orders in 
connection with armaments and defence. Actually 


| normal civil demand probably reached its peak at 


the end of 1936 or early in 1937, but in the case of 
the engineering industry the subsequent fall was 
masked for some time by the growth in armament 
work. By the middle of 1938, however, the decline 
had proceeded to such an extent that armament 
work was no longer sufficient to maintain activity 
at the 1937 level. In December, 1938, the engin- 
eering employers refused to consider an increase 

in wages on the grounds that the industrial tide 


had turned and that it was necessary to call a halt 
to the increase in manufacturing costs. 

Besides showing the index of production for the 
engineering and shipbuilding industries, Table I 
also gives the index of output of iron and steel. 
Here the decline has been considerably more severe 
than in the engineering industry, the index falling 
|from a peak of 177-3 (basis 1930 = 100) in the 
fourth quarter of 1937 to 106-3 in the third quarter 
of 1938. The engineering and shipbuilding iudus- 
tries are the principal users of iron and steel, and 
it is significant that in 1930 a sharp decline in 
the output of iron and steel preceded the major 
drop in activity in the engineering indultry by 
about a year. It is, perhaps, unjustifiable to draw 
the conclusion that the sharp fall in the index of 
production of iron and steel in 1938 necessarily 
| presages an equally sharp decline in engineering 
|activity in the current year, but in so far as it 
represents a substantial falling off in orders for 
| iron and steel it does indicate that engineering firms 
|as a whole are not altogether confident regarding 
| the future. 

In one respect the fall in the output of iron and 
| steel has been welcomed hy the engineering industry 
|in that it has induced the steel manufacturers to 
revise their price policy. The decision of the 
| British Iron and Steel Federation to maintain the 
| 1937 levels of prices throughout 1938 was not 
_ regarded favourably by many sections of the 
engineering industry, particularly the motor-vehicle 
| uamafecturers and the shipbuilders who claimed 
ithat this policy prevented them »from lowering 
| prices and in some cases caused an increase in prices 
|at a time when demand was already showing signs 
of falling off. There can be little doubt that high 
| steel prices were among the major reasons for the 
| depression in mercantile shipbuilding, which began 
jin the summer of 1937 and has persisted ever 
| Since. 

The demand for steel was good until the end 
of March and imports under the emergency arrange- 
; ments were high. Since then the old tariff rates 
| have been restored and imports have been small. 
but, owing to the fall in demand, considerable stocks 
_ have pressed on the market, and there is little doubt 
| that if the position had not been strongly controlled 
by the British Iron and Steel Federation, a break 
| in prices would have occurred at that time. Steel 
consumers, of course, normally derive considerable 
benefits from price stability such as has resulted 
from the present system of control, but the wisdom 
of maintaining prices at the high level of 1937 when 
a sharp break in demand had already developed 
may, perhaps, be questioned. 

In December the steel manufacturers’ price policy 
for 1939 was announced. This comprises various 
reductions in home-trade prices to take effect from 
January 1, 1939, until June. The reductions are 
equivalent for the most part to between 7 per cent. 
and 9 per cent. of the old prices, and the view has 
already been expressed that these reductions are 
not sufficient, it being pointed out that prices are 
still above the level ruling at the beginning of 1937. 
From the point of view of the steel industry itself 
the major question is whether the reduction of 
17s. 6d. per ton in the price of ship plates will be 
sufficient to induce shipowners to place their long- 
delayed orders for mercantile tonnage, as it is 
im the possibility of a revival of mercantile ship- 
building that the main prospects for a recovery in 
the consumption of steel would seem to lie. 

The estimated production and consumpticn 
of steel in 1938 are shown in Table II in relation 
to the actual figures for the years 1929 to 
1937. Production in 1938 is estimated at 887,100 
tons, compared with 1,080,300 tons in 1937, a 
reduction of 18 per cent. Imports fell from 98,500 
tons to 70,100 tons, and exports from 167,500 tons 
to 119,700 tons, so that apparent consumption for 
1938 is estimated at 837,400 tons, against the 
1,011,300 tons of 1937. 

Figures for employment in the engineering 
industry are shown in Table III. These figures 
relate to July of each year, the only period for 
which figures for the total number of insured per- 

sons engaged in the industry are available. The 
number of insured persons in the engineering 
industry increased from 1,297,320 at July, 1937. to 
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1,372,040 at July, 1938, and in spite of a rise in 
the number of unemployed from 66,607, the lowest 
figure recorded in the last ten years, to 108,905, the 
number actually in employment rose from 1,230,713 
to 1,263,135. . At first sight this conflicts with the 
index of production given in’Table I, which indicated 
that activity in the summer of 1938 was substan- 
tially lower than at the corresponding period in the 
previous year. To some extent the discrepancy is 
due to the fact that the two sets of figures do not 
cover exactly the same range of industries—ship- 
building, for example, is included in the index of 
production, but not in the employment figures—but 
in addition, employment statistics always tend to 
lag behind changes in the actual level of production. 
The reasons for this are that in periods of peak 
activity a considerable measure of overtime is 
usually worked and the fact that a particular industry 


and foundry machinery, and to industrial sewing 
machines. 

The rise in imports over the period 1933 to 1937 
was thus due to abnormal circumstances, and does 
not necessarily indicate any weakening of the com- 
petitive position of the British manufacturers in the 
Home market. The fact that there was some 
reduction in imports in 1938 shows that the exten- 
sions-to capacity made by the British manufacturers 
are now beginning to take effect, and it may be 
expected that imports will continue to decline in 
the immediate future. On the whole, there can be 
little doubt that the policy of facilitating an increase 
in imports to meet the abnormal demand was the 
best which could have been found under the circum- 
stances. If British manufacturers had been called 
upon to meet a higher proportion of the require- 
ments, this could only have been achieved, if it 





is prosperous tends to attract increasing numbers cf 


TasLe IIl.—United Kingdom Steel Consumption. 
(Monthly Average ; Tons.) 


Apparent 


Year. | Production.*} Imports.+ Exports. | Consump- 
i | tion. 
{ 

1929 .. 803,000 194,600 270,200 727,400 
1930 .. 610,500 191,600 193,800 609,300 
1931 ..| 433,500 193,800 123,400 503,900 
1982 ..! 438,400 112,400 126,900 433,900 
1933 .. 585,300 66,000 128,800 522,500 
1934 ...| 737,500 | 96,500 145,200 688,800 
1935 ..) 821,600 | 79,800 149,300 752,100 
1936 ..} 982,000 | 90,800 143,100 929,800 
1937 ..| 1,080,300 | 98,500 167,500 | 1,011,300 

887,100 70,100 119.700 | 837,400 


1938¢ 





* Crude steel. 

+ Steel and steel products so far as these can he separated 
from those of iron. 

¢ Hstimated on figures for 11 months. 





TaBLe IIIl.—Employmentin British Engineering Industry. | ~ 














Number Number Number 

Insured. Unemployed. Employed. 

July, 1928 1,075,330 103,386 971,944 

- 1929 1,100,770 89,650 1,011,120 
1930 1,116,970 177,181 939,780 } 
1931 1,106,600 296,030 810,561 | 

1932 1,079,320 304,656 774,664 

1933 1,057,320 239,588 817,732 

1934 1,068,900 145,513 923,387 

1935 1,092,070 128,514 963,556 
1936 1,174,980 86,913 1,088,067 | 
1937 1,297, 66,607 1,230,713 | 

1938 1,372,040 108,905 1,263,135 


employees from other industries and a high pro- | 


portion of tixose leaving school. The latter tendency | 
continues even after the peak of activity is reached, 
while employers often defer the dismissal of men 
who may prove difficult to_replace if the recession 
proves to be only temporary. The first reaction to a 
decrease in activity is, therefore, to reduce the 
amount of overtime worked, which is not reflected 
in the employment statistics. Between July and 
October, 1938, there was a slight increase in the 
number unemployed, from 108,905 to 109,057. 
Table IV shows British imports of machinery by 
volume and value for each of the years since 1928. 
After the steady increase in imports from 1933 to 
1937, there was a fall in 1938 to 120,900 tons, 
valued at 20,233,700/., compared with 144,079 tons 
valued at 22,327,745l. in 1937. In both 1936 and 
1937, imports of machinery were swollen by the 
requirements of the ‘‘ shadow”? aircraft factories and 
other new plants erected to meet the needs of the 
rearmament programme. Much of this machinery, 


particul.rly in the case of machine tools, was | exports is not of first importance so long as the total 
is satisfactory, this factor has certain rather dis- 
quieting implications for the future. 
the British manufacturers enjoy preferential treat- 
ment in the Empire markets, it argues that the 
increase in exports has been achieved rather on 
this account than because of any strengthening of 
- . their competitive position in export markets. ‘This 
mses, in certain circumstances, the exemption of |is further confirmed by an examination of the 
particular consignments of machinery, being machin- | average value per ton of exports, which rose from 
ery not for the time being procurable in the United | 96-62. in 1929 to 113-27. in 1937, and 125-41. in 
1938, 
chargeable under the Import Duties Act of 1932.|in part to the more advanced design of modern 

se provisions were invoked in the case of many | machinery and to changes in the importance of the 
of the machine tools required for the shadow fac- | various categories included under the heading of 
machinery, there can be little doubt that it has 


required as soon as possible, and as the British 
manufacturers were already working to capacity, 
it became n to import machinery, mainly 
from the United States and Germany. In order to 
facilitate these imports, the Government had 
recourse in several instances to the provision of 
Section 10 of the Finance Act of 1932, which autho- 


Kingdom, from the whole or part of the duties 


tories, while in October, 1938, for example, the 


" Volume. Declared Value per 
oer. Tons. | Value. Ton. 
i 
| £ £ 
| 1913 . 689,389 | 33,602,474 48:7 
ied |. 2. papiees | Bagoear | bo. 
1930 |. |. 2} 491,886 | -/46,974,006 97°5 
1981 -. |. | s29;964 | 33,011,639 100-3 
Wage 901,178 | 20,680,207 98 -2 
Bere gn od 98-2 
i934 |; |) S| 888,270 «| $3,593,132 99-3 
SE dain an? 380,495 | ar 17828 | jos: 
36 sd a - 
1937 .. |.  ..| 488377 | 49,776,062 143-2 
1938* "*) 459,800 57,645,100 125-4 


29,609,000. in 1938. Against this, exports to 
foreign countries fell from 30,008,000/. in 1929 to 


26,036,000/. in 1938. Exports to British countries 
thus accounted for about 45 per cent. of the total in 
1929, and about 54 per cent. in. 1938. 


were possible at all, by sacrificing export markets 
Taste 1V.—United Kingdom Retained Imports of 





Machinery. 
‘ Volume. Declared Value per 
Year. Tons. Value. } ‘on. 
£ “ 

1913 .. a ..| 82,769 960, 72-0 
1928 .. pa m 76 =| 15,102,416 161-9 
1929 .. bs --| 107,874 | 17,622,792 | 162-4 
1930 | 101,782 16,363,983 | 160-8 
1931 . 87,826 | 14,135,086 | 160-9 
1932 . | 51,997 | 9,529,649 183-3 
1933 .. me as 41,144 7,846,771 190-7 
1934 .. oe ‘a 60,957 10,464,752 171-7 
1935 ss 69,489 11,521,856 178-2 
1936 100,767 16,181,546 169-8 
1937 144,079 22,327,745 154-5 
1938* 120, 233,700 167-4 





* Estimate based on 11 months. 
TaBLeE V.—United Kingdom Exports of Machinery. 























\ 
* Estimate based on 11 months. 


on a very large scale, which must have resulted in 
very serious consequences on the completion of the 
rearmament programme. 

As it is, exports of machinery, which are shown 
in Table V, increased further in 1938, and in fact 
surpassed the 1929 total in value, though the 
tonnage was only about 82 per cent. of the 1929 
figure. It is significant, however, that the recovery 
in exports in the period 1933 to 1938 has been due 
far more to an increase in exports to British countries 
than in those to foreign countries. Exports to 
British countries fell from 24,343,000/. in 1929 to 
13,469,0007. in 1933, and recovered to about 


13,674,0001. in 1933, but recovered only | to 


Although it may be argued that the destination of 


In so far as 


Although this increase may have been due 


increased wages. The reduction in steel prices in 
1939 will no doubt be reflected in some reduction 
in the export value of machinery, but that high steel 
prices have not been the primary cause of the 
increase in export values is shown by the further 
rise in the latter in 1038, though steel prices remained 
at the level of the previous year. 

In marked contrast to the British figures, the 
average value of exports of machinery from Ger- 
many has been fairly steady in recent years, and the 
figure for 1938 was some 17 per cent. below that for 
1929. In spite of this, German exports as a whole 
have not fared so well as British over the period 
1929 to 1938, the value of German exports in the 
latter year being estimated at only about 55 per 
cent. of the 1929 level, while the volume of exports 
in 1938 stood at about 66 per cent. of that for 1929. 
Nevertheless, German exports approximately 
doubled, both in volume and value, over the period 
1934 to 1937. 

This fact, coupled with the various Government 
measures for the stimulation of exports from Ger- 
many and the greatly enhanced strength of Germany 
in South-Eastern Europe following the Munich 
Agreement, leaves no doubt that German competi- 
tion constitutes a serious menace to the British 
engineering industry at the present time, and that 
the latter must make every effort to reduce average 
export values in- order to strengthen their competi- 
tive position. The view has been advanced that 
German development of South-Eastern Europe will 
strengthen the German economic position, and thus 
result in a lessening of the export drive in other 
countries. It is quite probable, however, that the 
intensive development of those countries which is 
likely to be undertaken by Germany will necessitate 
even greater imports of materials than have been 
required by Germany alone, and that this will force 
the German Government to adopt more drastic 
measures to increase exports to other countries. 

An examination of British monthly exports 
during 1938 shows that, broadly speaking, on a 
tonnage basis, these continued to run in excess of 
the figures for the corresponding month of 1937 
until June, but since then exports have been below 
the corresponding figures for 1937. There has been, 
however, no fall in average value per ton, and 
even in the second half of the year, the monthly 
value of exports has been well maintained in com- 
parison with 1937. It may be inferred, therefore, 
that the industry will have to exert every effort if 
a decline in exports in the current year is to be 
averted. 

Apart from exports, the most important factor 
affecting the immediate future of the engineering 
industry is the course of rearmament. Some idea of 
the enormous increase in armament work over the 
last three years is provided by the estimates for 
expenditure on armaments and engineering supplies, 
of which a considerable proportion represents direct 
expenditure on the products of the engineering and 
shipbuilding industries. These estimate increased 
from 43,800,000/. in 1936-1937 to 76,700,000/. in 
1937-1938, and 109,500,000/. (excluding supple- 
mentary estimates) in 1938-1939. Over the two 
years 1936-1937 to 1938-1939, therefore, there was 
an increase of 65,700,000/., which compares with a 
gross output of the engineering, shipbuilding, 
vehicles and aircraft industries of 473,600,0001. in 
1935. If the increase of 32,800,000/. between 
1937-1938 and 1938-1939 be considered in relation 
to the fall in the index of production of the engineer- 
ing and shipbuilding industries in 1938, it is clear 
that there must have been a very substantial fal! 
in home civil demand. 

It now appears inevitable that the defence 
estimates for 1939-40 will be even higher than those 
in preceding years, and the immediate cutlook 
for the engineering industry depends on how far 
this increase will meet a further decrease in home 
civil demand coupled with a probable decline in 
exports. To some extent, any net decline in total! 
demand will no doubt be met by a further reduction 
in imports, and it is quite probable that activity on 
the whole will show only aslight diminution during 





the current year. It must not be overlooked, 
however, that the industry is becoming increasingly 


Treasury approved the application of this section | been due mainly to increased manufacturing costs, | dependent on armament orders, and if fears were 
of the Act to blast furnace, smelting, metal-refining ' both on account of high raw-material costs and | expressed some two years ago regarding the long 
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term prospects of the industry on the completion 
of rearmament, these have now been considerably 
intensified. 

The extensive application of the ‘* shadow ”’ prin- 
ciple to works extensions made solely to meet re- | 
armament demands will ease the transition from 
the present state of rapid expansion of the armed 
forces to that of maintenance of a fixed level of 
armaments, and, of course, the maintenance demand 
will be many times higher than in the years preceding 
1935. Nevertheless, the industry is likely to suffer 
from a substantial degree of excess capacity, parti- 
cularly if any weakening of the export position 
should occur, 

The five-year-plan for public works prepared by 
the local authorities, to be put into force in the 
event of a serious setback to normal trade, should 
be an additional guarantee against depression to 
the engineering industry. The principal benefi- 
ciaries of such a programme would be the building 
industry and public-works contractors, but con- 
structional engineering firms would also benefit 
directly, and several other sections of the engineering 
industry indirectly, through the maintenance of 
activity in, for example, the building materials 
industry, and the maintenance of employment 
and general purchasing power. 

Little has been said regarding possible political 
developments in view of the uncertainty of the 
outlook. There is no doubt, however, that the 
political situation is likely to exert a very consi- 
derable influence on engineering activity. A general 
European settlement, coupled with a continuance 
of recovery in the United States, might well offset 
the unfavourable factors at present affecting both 
the home civil and the export position. 








ENGINEERS’ PRECISION TOOLS. 


RATHER more than six months have elapsed since 
we reported* that the British Standards Institution 
was preparing draft specifications for engineers’ preci- 
sion toola, and was circulating to interested firms and | 
individuals its proposed standards for cast-iron surface 
plates and marking-off tables. It was stated that the | 
intended programme of the standardisation, which | 
was undertaken at the request of the Institution of | 
Production Engineers, would cover also straightedges, 
V blocks, squares, block gauges, micrometer and dial | 
gauges, rules, vernier and gear-tooth callipers, compara- 
tors, and a number of other precision appliances com- 
prised in the general category of “ tools.” as dis- | 
tinguished from “ instruments.” 

We have now received from the British Standards 
Institution three further draft Specifications in this 
series, namely, CF (ME)191, dealing with micro- 
meters; CF (ME) 192, covering toolmakers’ flats and | 
high-precision surface plates; and CF( ME) 193, of 
which the subject is steel straightedges of rectangular | 
section. Following the usual procedure of the Institu- 
tion, these drafts are being circulated to organisations | 
and firms known to be interested in the several classes | 
of tools ; and we understand that copies are available | 
to other interested inquirers on application. It will be 
appreciated, of course, that in their present form the | 
proposals are only tentative, and are not to be regarded 
or used as British Standards until issued as such. 

The proposed specification for micrometers covers | 
sizes with measuring ranges up to 12 in., and also} 
setting gauges for micrometers above | in. or 25 mm. | 
It relates only to micrometers of the bow-frame type, | 
and includes a test for the stiffness of the frame, which | 
must not flex beyond stated limits when subjected to 
a force of 2 lb, weight, applied between the measuring 
faces. These limits range from 0-0001 in. in the 1-in. 
size, to 0-0003 in. in the 12-in. size. If a friction or 
ratchet drive is fitted to the spindle, the pressure it 
exerts between the measuring faces is to lie between 
1} Ib. and 1}? Ib. Other requirements relate to the 
flatness and parallelism of the measuring faces, the 
coincidence of the axes of the spindle and the fixed 
anvil, the maximum range of error in the micrometer- 
screw calibration, and the provision for adjustment. | 
An appendix describes the procedure recommended for 
testing micrometers, and another appendix indicates 
the information which should be supplied by an| 
intending purchaser. 

The second of the three draft specifications applies | 
to toolmakers’ circular flats of hardened steel, having | 
« maximum diameter of 6 in., and circular cast-iron | 
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N the above diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange, for “ fine foreign ” and “ standard ” metal, respectively. The prices shown 
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for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of 
quicksilver is per bottle, the contents of which vary from 70 lb. to 80 Ib., and the price of tin-plates is per 
standard box, but in all ot ler cases the prices are per ton. Each vertical line in the diagrams represents 
a market day, and the horizontal lines represent ll. each, except in the case of the diagram relating to 
tin-plates, in which they represent ls. each. 








true mean plane of the surface are proposed to be ; 
0-00001 in. ror flats, and twice that tt for the NOTES ON NEW BOOKS. 
surface plates. Compositions for suitable steels and Ix publishing the eleventh edition of Kent's Mech- 
cast iron are given in an appendix, and it is noted |anical Engineers’ Handbook, a change has been 
that, as in a former case, ageing of the iron castings | made by dividing it into two volumes, the second of 
may be either natural, “for an adequate time,” or| which has now been issued under the sub-title Design 
artificial, by the process detailed in a second appendix. | and Shop Practice. As such it constitutes No. III 
If no definition is to be given of * an adequate time,” | of the ‘‘ Wiley Engineering Handbook Series,” and 
we would suggest that it might be preferable to delete | is a substantial book of 1,378 pages; but, as it is 
this option, and to rely solely on ageing by the low- | printed on thin paper and is in a flexible binding, it is 
temperature annealing process described, over which | free from the usual disadvantages associated with 
it is possible to exercise a definite control. bulky volumes. The new arrangement has rendered 
The third draft specification prescribes the material, | it possible to include much more extensive data, and 
dimensions, and limits of accuracy of rectangular-| considerable value attaches to the new information 
section steel straightedges, up to and including 6 ft. in | contained. A large part is devoted to materials and 
length, suitable for use on surface tables and for testing | their elastic properties and strength, and here adequate 
the alignment of machine tools. The material may be | attention has been given to such modern products 
cast steel or carburised steel, and if the straightedges | as the aluminium and magnesium alloys, and diecasting 
are to be hardened, it is suggested that the diamond- | alloys, as well as to the refractories and other non- 
amg © hardness number, adjacent to the working | metallic materials. Data relating to the welding of 
ace, shall be not less than 450. As in the case of the | iron and steel are also included. Another large divi- 
surface plates in the earlier draft, discussed on page| sion deals with constructional details of buildings 
580 of our previous volume, two grades are proposed, | and machines, and included in it are sections treating 
Grade B being allowed twice the tolerance of Grade A.| of control mechanisms and the measurement and 
This proportion applies to both the straightness and | prevention of vibration and noise. Shop practice 
the parallelism of the working faces. Maximum per: | covers a wide range, in which may be mentioned 
missible errors are also given for the flatness, straight- | industrial heating processes, forging and foundry 
ness, and parallelism of the side faces. Appendix A is| practice, machine-shop processes, and woodworking 
a useful note on supporting straightedges of rectangular tools and methods. The miscellaneous sections dealing 
section, and Appendix B describes the method of | with the handling of materials, power transmission, 
testing their accuracy by direct comparison with a | electric motors, dust collection, illumination and safety 


high-precision surface plates of diameters up to 14 in. | surface plate of known accuracy. The British Stan-| precautions promise to be particularly useful, as the 
The flats are to be hardened to give a diamond-pyramid | dards Institution invites comments on the proposed | information given is not usually so accessible. As, 


hardness number of not less than 850, and afterwards | 
stabilised. Maximum permissible errors from the | 





a 


* See Excrnerrive, vol. exiv, page 580 (1938). 





, Copies of which can be obtained from | in all of the 28 sections comprising the volume, the 
Institution’s office at 28, Victoria-street, editor-in-chief, Mr. Robert Thurston Kent, has had 
S.W.1, but asks that the comments should be received | the collaboration of specialists, the information offered 
at that address not later than February 1, in this handbook reliably represents the most up-t0- 
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date American eect, The book is published in 
New York by Messrs. John Wiley and Sons, Incor- 
porated, and in London by Messrs. Chapman and Hall, 
Limited, at the price of 25s. net. 





Although there is an extensive literature on soi! 
mechanics, a considerable part of it is of a mathematical 
character, and therefore not readily translated into 
practical terms. This is to be regretted because the 
subject is essentially of an experimental kind, relating 


as it does to composite materials having properties | 
A real | 


which may vary within relatively wide limits. 
value for engineers is thus attached to a description 
of the apparatus and methods used for the purpose of 
estimating the bearing capacity of given classes of 
soil, while any book on the subject must also take 
account of the great advances made in the related 
research during recent years. Anyone in search of 
such information will welcome the third edition of Dr. 
W. Loos’s volume entitled Praktische Anwendung der 
Baugrunduntersuchungen bei Entwurf und Beurteilung 
von Erdbauten und Griindungen, which is published 
by Messrs. Julius Springer, Berlin, at a price of 16-50 
marks. Following a concise, yet adequate, classification 


of the principal kinds of soil, is a full description of the | Switchgear and 
methods used in both the field and laboratory. More | 


than half the pages are devoted to the practical implica- 
tions of the work, and for many readers this will 
undoubtedly constitute the most valuable part of the 
volume, since the author has brought his matter up to 
date. He has wisely avoided introducing irrelevant 
points and clouding the issue with mathematical 
considerations that have but a remote bearing on the 


problems met with in practice. The advantages of | 
Dr. Loos’s treatment are well illustrated in what he | 
has to say on the cause and prevention of settlement | 
of buildings, and by the photographic reproductions | 


which are scattered throughout the pages. This 


revised and enlarged edition can be recommended | 


without reserve to engineers and students who are | 
in any way interested in this important subject. 





It is likely that the recent expansion of the Pra 


Air Force and the continued development of civil 
aviation have greatly increased the number of persons | 
desirous of obtaining some knowledge of the principles | 
of flight, and the acquisition of this knowledge by as | 
wide a section of the general public as possible appears | 
to be a matter of national importance. There are, of 
course, a number of excellent text-books dealing with | 
the aerodynamic and structural features of aircraft 
design, but these usually take the subject farther than 
the general reader desires to go, and require for their 
assimilation a better mathematical equipment than he 
possesses. His needs, however, appear to be met in a 
very effective manner by a little book entitled Flight 
Handbook: A Guide to Aeronautics, which has been 
prepared by Mr. W. O. Manning, F.R.Ae.S., with the 
aid of the technical staff of our contemporary Flight. 
[ts object is to give a general idea of the more important 
aerodynamic and structural principles without the 
use of mathematics, unless the interpretation of simple 
graphs can be so called. The book is divided into seven 
chapters dealing, respectively, with first principles, the 
mechanism of lift, structural materials and design, 
gliders and sailplanes, balloons and airships, airscrews, 
and instruments. These headings will serve to give 
an idea of the scope of the book. The subject-matter 
is clearly written and profusely illustrated by line 
drawings and reproductions of sketches and photo- 
graphs. Three notable illustrations are sketches 
showing the internal arrangements of the Bristol Blen- 
heim bomber, the de Havilland Albatross air liner, and 
the Fairey Battle medium bomber, the inclusion of 
which is a sufficient indication that the material is quite 
up to date. The book is published by Messrs. Flight 
Publishing Company, Limited, Dorset House, Stamford- 
street, London, S.E.1, and its price is 3s. 6d. net. 





Technical sciences generally are well established and 
have been for some time, but the study of the control 
of their practical application only received attention 
at a much later date. In modern times the study of 
works management and training for such is nowadays 
the subject of considerable attention, both in this 
country and America, and while in Germany technical 
science has developed to a very high degree of profi- 
ciency, the art of management and associated 
legal problems appears only more recently to. have 
been regarded as worthy of serious consideration. In 
1937 a book was published in Berlin by Dr. Friedrich 
List entitled Verwaltungsrecht technischer Betriebe, but, 
as the author has admitted, the subject was only 
treated in principle, due to the limited space at his 
disposal. He has therefore followed this publication 
by another entitled Energierecht, published by Messrs. 

ulius Springer, Berlin, and now appearing at the 
price of 6-60 marks. The author is Professor of 


Darmstadt. He deals with questions of types of 
energy, municipal and national control, private firms, 
legal rights and penalties, &c. The k is well 
written and produced and worthy of notice by those 
specially interested in such subjects. 








MOTOR - OPERATED SPRING - 
CLOSING GEAR FOR CIRCUIT- 
‘BREAKERS. 


To ensure the safety of the operator during closing, 
it is recommended in British Standard Specification 116 
of 1937 that oil circuit-breakers with rated symmetrical 
breaking capacities in excess of 10,000 amperes, or 
with a three-phase breaking capacity of more than 
150,000 kVA, should be capable of operation from a 
distance. This requirement can be fulfilled by the 
use of either a direct-current solenoid or an alternating- 
current motor, or by some form of spring mechanism, 
and all of these have their advantages and drawbacks. 
In an endeavour to provide a closing mechanism 











which will satisfy most requirements and will have the 
advantages of all the three types just mentioned, Messrs. 
Cowans, Limited, Old Trafford, 
Manchester, have developed a motor-operated spring- 
closing device. This is shown in the accompanying 
illustration applied to a 150,000-kVA circuit-breaker. 

This mechanism consists of three main parts: A 
motor, a worm and pinion gear box for transmitting 
power from the motor to the spring, and the spring 
itself, which is compressed by the rotation of the motor. 
The motor is of the Universal pattern and is suitable 

















for use on either a ‘direct-current or a single-phase 
alternating-current circuit at 230 volts. Its output 
need only be sufficiently large to compress the spring, 
and on a 250,000-kVA breaker it would have a nominal 
rating of § h.p. When the spring is fully compressed 
the energy stored in it is, however, sufficient to close 
the breaker under short-circuit conditions. An oil 
dashpot is fitted to provide a buffer action as the spring 
reaches the end of its travel. The cycle of operations 
through which this mechanism passes is such that as 
the circuit-breaker closes the control circuit is closed 
and the motor is energised so that the spring is reloaded. 
The control circuit is then opened. After the circuit- 
breaker has been opened in the usual way, it can then 
be closed by depressing a push button, thus releasing 
the spring. In an alternative arrangement, a control 
switch closes the motor circuit as the circuit- 
breaker opens, so that the spring is reloaded, the current 
being cut off just before the point of full compression 
is reached. To guard against a failure of the supply 
to the motor, or even of the motor itself, the spring 
is also designed for manual loading by an emergency 
handle, which is fitted to the gear box, Release is 
effected by giving one or two turns to the handle when 
it is desired to close the circuit-breaker. The circuit- 
breaker can also be closed by this handle when the top 
plate is in the raised position, thus facilitating main- 
tenance, while, finally, a second loose handle is provided 
which enables the circuit-breaker to be closed by hand 
should the spring itself fail. It is of interest to note 
that a short-circuit on the pilot will not cause the 
closing mechanism to operate. 








River Controt Propiems: Erratom.—Our atten- 
tion has been drewn to the fact that in a formula which 
appeared in line 28 of the middle column of page 741, in 
our issue of December 23, the index of ¢ was not clearly 
printed and might be taken for 4, whereas its correct 


ANNUALS AND REFERENCE BOOKS. 

Kelly's Directory of the Engineering, Hardware, 
Metal and Motor Trades.—The twenty-third edition, 
that for 1938, of this well-known directory has been 
printed and published recently by Messrs. Kelly's 
Directories, Limited, 186, Strand, London, ~ W.C.2. 
As heretofore, the publication embraces Englan«. 
Scotland and Wales, and both the manufacturing and 
the selling branches of the industries indicated in its 
title are dealt with. The directory is divided into 
five main sections, the first of which is a list of places 
in England, with the names of persons and firms carrying 
on business in each, arranged alphabetically in counties. 
The second and third sections, which refer to Scotland 
and Wales respectively, are similar, but the lists are 
arranged alphabetically in towns. The fourth and 
fifth sections comprise alphabetically-arranged lists of 
trades, the former covering London and its suburbs 
and the latter the remainder of England and Scotland 
and Wales. At the end of the book are to be found 
useful lists of manufacturers of iron and steel sections, 
of the various brands which appear on iron and steel 
work, and of some 10,000 proprietary articles and trade 
names. To facilitate reference, indexes to the towns 
and places and to the trades mentioned in the volume 
are furnished. The price of the volume is 508., post free. 

South and East African Year Bock and Quide.—The 
45th annual edition, that for 1939, of Messrs. The 
Union-Castle Mail Steamship Company’s South and 
Kast African Year Book and Guide has now been pub- 
lished by Messrs. Sampson Low, Marston and Com- 
pany, Limited, 100, Southwark-street, London, 8.E.1. 
The volume is edited by Mr. G. Gordon Brown, F.R.G.S. 
The new edition has been revised, this necessitating 
upwards of 5,000 amendments of the matter and 
figures published in the 1938 issue. As heretofore, the 
volume is divided into two main sections, the one 
giving general information and statistics on South 
Africa, and the other similar data on East Africa. In 
addition, travel sections are included, in which voyages 
by the Union-Castle Line from the United Kingdom 
to South Africa by the West-Coast and East-Coast 
routes, and land routes within South Africa and East 
| Africa, are described. Another portion of the volume, 
| entitled *‘ desk section,” deals with public holidays, 
| weights and measures, postal information, currencies, 
taxes, patent legislation, learned societies, railway 
rates and taxes, and other data relating to South and 
East African life. An atlas of 64 pages of excellent 
maps, in colour, is given at the end of the volume, 
while numerous smaller maps, town plans, &c., are 
distributed throughout the text. Taken altogether, 
the book deals in an exhaustive manner with a wide 
range of subjects, and merits close study on the part 
of those who may desire to do business with the 
portions of Africa dealt with by the Guide. The 
volume contains 1,240 pages of text, and is bound in 
the usual grey-cloth covers. Its price is 2s. 6d. net, or 
| 3s. post free in the United Kingdom, and 3s. 3d, else- 
where. The offices of Messrs. The Union-Castle Mail 
Steamship Company, Limited, are at 3, Fenchurch- 
street, London, E.C.3. 

Diaries and Pocket Books.—Messrs. G. A. Harvey 
and Company (London), Limited, Woolwich-road. 
London, 8.E.7, have sent us a neat leather-bound 
pocket diary which contains brief particulars of their 
products and tables of technical data.—A copy of 
their ‘“‘ Inventors’ and Patentees’ Pocket Diary” has 
been forwarded to us by Messrs. Kings Patent Agency, 
Limited, 146a, Queen Victoria-street, London, E.C.4. 
Notes on Patent law, information regarding applica- 
tions for a Patent, and other matters of interest to 
inventors and engineers are included. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. J. Samual White and 
Company, Limited, Cowes, Isle of Wight ; Messrs. The 
County of London Electric Supply Company, Limited, 
County House, 46-47, New Broad-street, London, 
E.C.2; Messrs. Craven Brothers (Manchester), Limited, 
Vauxhall Works, Reddish, Stockport; Messrs. Well- 
worthy Piston Rings, Limited, Radial Works, Lyming- 
ton, Hants; and Messrs. Blackstone and Company, 
Limited, Stamford, Lincs.—Daily tear-off calendars 
have been sent to us by Messrs. 8. S. Stott, Limited, 
Laneside Foundry, Haslingdon, Rossendale, Lancs ; 
Messrs. The Davonport Engineering Company, Limited, 
Harris-street, Bradford; and Messrs. C. Isler and 
Company, Limited, Bear-lane, Southwark, London, 
S.E.1.—Messrs. Stothert and Pitt, Limited, Bath, have 
sent us a handy weekly diary and engagements pad.— 
A useful daily tear-off desk calendar and notes 
has come to us from Messrs. John Tullis and Son, 
Limited, St. Ann’s Works, Glasgow, S.E.—Messrs. 
James Gordon and Company, Limited, Regent House, 
Kingsway, London, W.C.2, have sent us a bi-monthly 
wall calendar.—A handy desk calendar and diary 
has been addressed to us by Messrs. Gesellschaft fir 
Elektrische Unternehmungen A.-G., Loewe-Fabriken, 
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LABOUR NOTES. | change their place of work. For breaches of discipline, 
: | such as truancy or coming to work late more than three 
AcconDING to tne latest official report of the United | times in a month, workers are to be dismissed and their 
Patternmakers’ Association, there was a farther drop | conduct sheets endorsed with a black mark, making it 
of 10 in the number of unemployed members in| virtually impossible for them to obtain fresh employ- 
November, making the total decrease for the two | ment in the industrial districts, sometimes called *‘ the 
months 97. “ Unfortunately,”’ Mr. Findlay, the general | first-class zones.”” 
secretary, says “the drop of 10 in the November | 
figures is more than counterbalanced by an increase| ‘The New York State Department of Labour mentions 
of 21 on sick and two on superannuation.” The | in its latest official publication, that in the November 
number of members on unemployment benefit is) issue of its organ, ihe Industrial Bulletin, the patch 
on the latest official reckoning 492, the number on sick | test was discussed in some detail as a diagnostic proce- 
henefit 275, and the number on superannuation benefit | dure in cases of dermatitis venenata, and its limitations 
270. The total membership is 11,746. stressed. It was pointed out, it is recalled, that a 
‘certain amount of experience is necessary in order to 
| obtain results which can be relied upon, and that even 


sentatives of the ‘sssions concerned, except in duly 
justified and au...ccised cases. Private institutions 
giving professional training would still be allowed to 
grant leaving certificates. (4) To establish professional 
entrance examinations when necessary for certain of the 
overcrowded liberal professions. (5) To develop the 
system of probationary periods in all professions so as 
to bring young graduates in contact with the realities 
of business life, and to enable a selection to be made on 
the basis of professional knowledge. (6) To take all 
possible measures to abolish the position of inferiority 
of the manual trades, so as, for example, to establish 
a better distribution of skilled workers whose number 
is insufficient and of graduates who are too numerous. 
(7) To regulate the professions so as (a) to protect 
national recruiting to an extent compatible with inter- 





The quarterly statement of the Ministry of Health | j, the most experienced hands it is not infallible. «It 
showing the number of persons in receipt of poor relief | ; dl ’ the i : a 
for the three months which ended on September 30, | is now stated that as a result of the increasing use of 


: ; this test by persons who are unfamiliar with it, it 
1938, — issued last week. It is recorded that, apart | becomes imperative to point out the need for diluting 
from an increase following the August Bank Holiday, | +), cutetiols which are to be used for such tests to 
a oe - ipt of reli pays — we } amounts which are not irritating to the normal skin. 
quarter. At the end of September, ‘the total number | The application as & patch test of substances which 


‘ ee are known to be primary irritants without diluting 
was 1.090,976, & decrease of 9.376 when compared them sufficiently, one ety, it is stated, gives no infor- 
with the corresponding total at the end of June, but mation as to individual hypersensitivity, but may cause 
an increase of 13,659 when compared with the position | . ..rious burn in a normal individual. ‘ 
at the end of September, 1937. The average number | P 
of persons returned as ordinarily engaged in some 
regular occupation (including wives and dependent 
children) in receipt of domiciliary relief in September, 
1938, was 228,745—a decrease of 10,921 compared with 

.the corresponding figure for June, and a decrease of 
4,126 compared with that for September, 1937. The 
total of 228,745 comprised 66,661 men, 64,623 women, 
and 97,461 children and included 48,789 persons (in- 
cluding dependents) returned as relieved on account 
of unemployment. 


The Industrial Bulletin of the New York State 
Department of Labour mentions, in its November 
issue, an interesting accident. Two aluminium cast- 
ings which formed a hat block had been attached to 
the faceplate on a lathe for the finishing cut. They 
were clamped to the faceplate and held with two 3-in. 
bolts. As the castings revolved, one of the bolts 
snapped, and the flying casting struck the workman 
on the side of the face. The injury caused his death 
two weeks later. The clamps were held in such a 
manner that there was a bending stress on the bolt 
which caused it to snap. Lugs, the Bulletin states, 
should be cast on the wide of the casting to attach it to 
the faceplate. 


A communication received by the International 
Labour Office at Geneva states that the Skoda Works, 
the largest metal-working concern in Czechoslovakia, 
has introduced the 7-hour day and 42-hour week. 
The new arrangement came into foree on October 31. 
The reduction has been made in order to avoid the 
dismissal of workers. The representatives of the 
employees desired a 40-hour week, distributed over 
five days, but their proposal was rejected in favour of 
the plan which has heen adopted. 


On the occasion of the departure of the company 
from Yeovil, where it has been established for over 
40 years, the directors of Messrs. Petters, Limited, 
distributed, at Christmas, 2,000/. in bonuses among 
employees with 20 years’ or more service. More than 
170 workers qualified for the gift and had between 
them the extraordinary aggregate of over 4,000 years’ 
service. No fewer than 20 had served for over 35 years. 
As already notiiied, the entire Petter plant and organisa- 
tion, including key men and skilled operatives, is being 
transferred to the Loughborough Works of Messrs. The 
Brush Electrical Engineering Company, Limited, by 
whom the business has been acquired. In their new 
location, Messrs. Petters, Limited, will continue to 
operate under their own name as a separate and self: | 
contained entity, and the manufacture of the Petter | 
engine will continue as heretofore. All the skilled | 
employees have been offered the option of going to; Unemployment among professional workers appears 
Loughborough with the business. Those who do not|to be giving serious concern to the authorities in 
elect to go will, it is understood, find employment on! France. The subject was exhaustively discussed at a 
aireraft construction work at Yeovil. {recent meeting in Paris of the National Economic 

| Council, and some interesting decisions were arrived 
}at. In the course of a report submitted to the Council, 

The management of Messrs. Standard Telephones | jt was stated that there had often been complaints 
and Cables, Limited, believe that many women would about the large number of professional diplomas that 
he glad to relinquish their industrial posts at the age | were issued. The framer of the report, however, 
of 50, or soon after, in order to take up occupations or expressed himself as opposed to the limitation of the 
interests making less demands on their energies, pro-| number of students either by the establishment of 
vided always that they could be assured of a steady | arbitrary quotas or by raising the cost of studies and 
and fixed income for the rest of their lives. In order | their length. A reduction in the supply of trained 
to make this possible for their 4,000 women employees, professional workers should, in his opinion, be made 
the Company has changed its pension plan to provide | only by raising the professional standards required. 
that a woman may retire on full pension at any time | refs 
after the age of 50 instead of 55, where this would be | 
in her interests, Worked out practically, that means 
that a girl starting with the firm at the age of 18 and 
being permitted to retire at the age of 50, would receive 
® pension equal to nearly half her average pay during 
the time she has been employed. The pension plan 
heing non-contributory, calls for no contribution from 
the employees themselves. It is financed by the Com- 
pany and is applicable to every employee in its service. 
It has associated with it a non-contributory sickness 
and accident benefit plan, and male employees have 
access also to group life insurance at special rates. 
Another feature of interest in the conditions of employ- 
ment with the Company is that all employees receive 
annusi holidays with pay, up to two weeks in duration 
ncwording to length of service. Moreover, employees 
who have completed five years’ service also receive 
payment for national holidays. 








The National Economic Council recorded the follow- 
ing conclusions :—({1) Educational facilities, far from 
being reduced, must remain open to all. But it is 
essential, on the one hand, to raise the minimum 
standard of studies in higher and secondary educa- 
tional institutions in order to limit the’ number of 
degrees and diplomas granted, and, on the other hand, 
to get young persons to believe that a diploma or 
degree does not give the holder any prior rights on the 
community. (2) The measures adopted must, in no 
case, be likely to prejudice scientific research or dis- 
interested culture which, on the contrary, it is essential 
to encourage in every way, in close collaboration with 
technical and practical work. 


The principal measures adopted to improve the level 
of professional standards should, in the opinion of the 
Council have the following objectives :—({1) To turn out 
fewer graduates and more technical workers. For 
example, it is essential to issue fewer engineering 
diplomas and to increase the number of skilled staff 
and improve their qualifications. (2) To reduce the 
number of institutions entitled to grant diplomas by 
reserving State subsidies for a number of selected 
institutions. (3) To reserve the right to grant diplomas 

ing a title giving admission to a profession to 
boards set up by the State, which would include repre- 


Writing, on December 29, the Warsaw correspondent 
of The J imes says that the Soviet Government has 
imposed further restrictions on the movements of 
factory workers, to combat absenteeism and what is 
called “‘Jabour flux.” A law was passed with the 
same object in the previous week, he says, re-introducin 
conduct sheets black marks for factory workers an 
other employees. The new tions require all 





workers to give one month’s warning if they wish to 





| productive enterprises is 
| 
| 


national agreements, the requirements of the national 
economic system and the spread of French culture ; 
(b) to enable them to find good recruits by the extension 
and improvement of the regulations governing profes- 
sional titles and by the progressive elimination of 
imposters and persons without qualifications. 


An account of an interesting study of co-operative 
a feature of the Novembe: 
issue of the American Department of Labour’s Reriew. 
| There were, it is stated, 39 such associations in the 
| United States in 1925, 20 in 1929, 18 in 1933, and 24 in 
1936. In June, 1937, there were 27 associations, with 
a total membership of 3,333. In addition, there were 
282 non-member employees. Approximately 540,000 
| dols. were paid in wages in 1936. With a share capital 
of 853,000 dols. and a net worth of almost 1,100,000 dols.. 
the undertakings did a business amounting to nearly 
3,000,000 dols., or an average of about 160,000 dols. per 
soriety. There were aggregate net earnings of nearly 
70,000 dols, or an average of 5,200 dols. per society. A 
division of net earnings among the members was made 
by only a few associations, some associations having 
been organised only a comparatively short time, some 
having sustained net losses, and others having placed 
their net earnings in the reserve. Over 20,000 dols. 
were divided among the members of three associations. 
or an average of 6,800 dols. per association. Various 
types of industry are carried on by workers’ productive 
associations. The industries represented in the study 
were cigar making, the manufacture of clothing (includ- 
ing shoes), shingles and lumber, canning and processing 
of food and fish, fisheries, printing and publishing, coal 
mining, sheet-metal works and sign painting. 


| 


In the course of their report, the authors say that 
| lack of adequate capital is common among workers’ 
productive enterprises, and may mean the difference 
between success and failure in bad times. Othe 
handicaps of associations of this type may be business 
inexperience and lack of knowledge of salesmanship 
and of market conditions. A few societies, however. 
have developed a high degree of business management. 
One society, which was started in 1919 by a few shoe 
workers, weathered the depression (although with 
deficits in some years), and had net earnings in 1935 
and 1936; in the latter year it paid a 10 per cent. 
dividend. It did a business of approximately a million 
dollars in 1936, in an industry which is highly competi 
tive and subject to the fluctuations of fashion. 


New regulations issued in Jugoslavia extend the 
right to holidays with pay to all seamen having one 
year’s actual and continuous service with the same 
undertaking, at the rate of 12 working days, at least. 
for each year of service for masters, officers and wireless 
operators, and nine days for other ratings. In calcu 
lating the amount of the paid holiday, the period of 
continuous service includes all service actually pet 
formed, even if not carried out under articles of agree 
ment ; similarly, short interruptions, not exceeding six 
weeks, for which the person concerned is not responsible. 
ape =ot to be deemed to break the continuity of the 
periods of service which precede or follow them. No! 
is the continuity of service interrupted by changes in 
the ownership of the vessel or vessels on board which 
the person concerned has served. 
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British STANDARD Drums For LUBRICATING OIL. 
The British Standards Institution, 28, Victoria-street 
London, 8.W.1, has published, price 2s. 2d. post free. 

ification No. 814-1938, which deals with mild-stee! 
rums for lubricating oils. The publication covers drums 
of from 3 gallons to 45 gallons nominal capacity, which 
are divided into two classes, the first class being for us 
generally in the home trade, and the second class. 
comprising a slightly heavier drum, for export purposes 
The specification gives dimensional requiremente, the 
drums, up to a capacity of 12 gallons, being plain or 
co . Above 12 gallons capacity, it is specified 
that the drums shall be corrugated and have pressed -out 
or deep-swaged rolling hoops. 
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THE REDUCTION OF DYNAMIC 
STRESSES IN WINDING ROPES. 
By A. L, Eaay, A.M.I.Mech.E. 

HicH stresses or peak forces in winding ropes occur 
when accelerating ascending loads. and when violently 
braking descending loads. Stresses due to violent emer- 
gency braking were discussed in ENGINEERING, Vol. cxliv, 
page 755 (1937) ; but this cause of high stresses is only 


Fig. 1. 
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Atrica, and the weight of such a long rope makes a serious 
mroad into its carrying capacity. 








occasional, whereas high | motion occurs. The extent of the relative motics: be- 
stresses during accelera- | tween the two ends of tis rope is a determinant of 
= 7 Regs in Faber -h a maximum stresses in the rope during scceleration 
; rip. inding m a/and an analysis of the relative motion tells the whole 
vertical depth of 7,000 ft. is contemplated in South | story. aa Datos bo 


; The weight of | it is customary for owners and manufacturers to regard 
the attached conveyance is naturally made as small | acceleration as constant during the accelerating period. 
as possible, while the pay-load must obviously be as | The fact implies a constant torque by the engine or 


heavy as possible. The total dead load or static force 
at the upper end of the rope is considerable, so safety 
requires that d ic forces should be kept down to 
a minimum without slowing up the operations. 

In tae following discussion, static forces will be left 
out of account, as their influence is obvious and their 
introduction complicates the equations without serving 
any useful purpose. An accelerating force applied to 
the upper end of a rope is not transmitted to the 
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attached load until the rope 
4 » has stretched, so. the upver 


end moves first and relative 


When calculating the trip time of a winding engine, 


motor, and there is reason to believe that the torque 
is in fact usually nearly constant during acceleration. 
The following terms will. be used as defined :—-The 
acceleration which the engine torque (force P). would 
preduce if the, whole system were rigid will be 
called the primary acceleration. Therefore primary 
acceleration is a hypothetical acceleration exactly 
proportional to the engine torque and the conception 
facilitates a grasp of the effect of varying the torque. 


Fig.4. 
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The acceleration d of the drums and the upper end of 
the rope will be called the applied acceleration. The 
acceleration ) of the total load W attached to the 
bottom of the long rope will be called the transmitted 
acceleration. The relative acceleration a is the applied 
acceleration minus the transmitted acceleration, so 
that a=d-—b. The acceleration of the centre of 
gravity of the rope will be written as r and the weight 
of one rope as R. 

Let D be the equivalent weight at the rope-line of a 
pair of drums, two sheaves, and the engine or motor. 
Let E be the weight of the empty descending convey- 
ance, the corresponding rope being mostly coiled on a 
drum. The elastic properties of the hanging rope are 
such that the static stretch is proportional to force, and 
as force is proportional to acceleration, stretch is also 
proportional to acceleration. Therefore the force- 


stretch property can be defined by z or by £ where > 


is the stretch due to a force W or an acceleration g. It is 
well known that if the applied acceleration at the upper 
end is constant, the relative motion consists of har- 
monic vibrations with a period equal to the natural time 
of the loaded rope. Under such conditions, the trans- 
mitted acceleration varies from zero to 2A and there is 
a peak dynamic stress of 100 per cent. It is less well 
known that if the primary acceleration (engine torque) 
is constant, the applied acceleration of the top of the 
rope is not constant, and the period of the vibration is 
not the natural time of the loaded rope. The fact 
is that the applied acceleration and the periodic time 
are both influenced by the weight of the drums, &c. 
If the drums, &c., are very light compared with W, 
then a constant accelerating force P from the engine 
will speed-up the drums very rapidly, greatly increase 
the initial relative acceleration, and reduce the time 
taken to stretch the rope. Even with heavy drums 
and ropes, a constant primary acceleration does not 
provide a constant applied acceleration. 

A further point to be elucidated is the peak dynamic 
stress due to accelerating the hanging rope. The 
writer will endeavour to show that a constant primary 
acceleration always causes a peak of 100 per cent. in 
the acceleration transmitted to the load, irrespective 
of the relative masses ; that it causes a calculable peak 
in the acceleration of the rope; and that both peaks 
can be greatly reduced by arranging that the primary 
acceleration shall start at a low value and increase 
with elapsed time to the designed value A, continuing 
at this value until full speed is attained... In other 
words, dynamic peaks can be greatly reduced ' by 
delaying the attainment of the full primary acceleration. 








When starting a hoisting trip from a great depth, 





24 





ENGINEERING. 


[JAN. 6, 1939. _ 














acceleration causes an increase in the stress in the long 
ascending heavily-loaded rope, and a decrease in the 
stress in the short descending rope carrying an empty 
conveyance. The consequent cyclic variation of stress 
in the short rope has an influence on the long rope, but 
it is very slight and its introduction would greatly 
complicate the formule evolved for the stresses in the 
long rope. Therefore, the acceleration of the descend- 
ing cage will be considered to be the same as that of 
the drums, as it is when the elasticity of the short rope 
is neglected. 

Considering first the case of constant primary accel- 
eration caused by a constant force P from the engine : 
Let d be the acceleration of the drums and motor D, 
the coiled rope R, and the empty conveyance E, and 


let the accelerating force at the drums be Py. Then 
poe la (1) 
D+R+E 


Let P, be the accelerating force on the centre of 
gravity of the hanging rope, and let r be the accelera- 
tion of the centre of gravity of the hanging rope. Then 
r = d — ja, where a is the relative acceleration ; also 


r= 6+ ja. Let A be the mean acceleration of all the | °?"" = — 
rope is 2 7 /*, but the vibrations during acceleration period T is between once and twice the: periodic time. 


masses, caused by P. Then 
A 
P= —(W+D+2R+E) (2) 


where W is the total load attached to the hanging rope. 
If } is the acceleration of the load W at the bottom of 
the rope, then 











Differentiating «¢ gives 
velocity ‘ (9) 
Differentiating u gives a = m*Scos mt = relative | 
acceleration . (10) 


Equations (8), (9) and (10) represent harmonic 
motion. Equation (8) indicates vibration because the 
stretch ¢ increases and decreases while time elapses. 
The maximum value of a versine is 2, so that the 
maximum strength is:double the mean due to A and 
indicates a dynamic peak of 100 per cent. when 
accelerating the load W. In equations (7), (8) and 
(9), mt represents a multiple of 27 radians, so the 
periodic time for one vibration is 

» 
a \ is “sol a Neen 
m 


and it is a function of the various masses, as shown by 


Fig.9. 
A 





we Velocity U 


T= 3-59 Sec. 


| 
Peak | 
357% | 


(6631.1) 


» 
. = 7 - 7 
have a shorter period of —-. When acceleration ceases, 
m 


the subsequent free vibrations occur in the natural 
periodic time. It is interesting to notice that if 


e AMET Bis (3) | acceleration ceases when the stretch is a maximum 2 8, 
Obviously b = — A, and let P,, be the corresponding | the next vibration has a doubled amplitude of 4S by 
: & : | a shortening of the rope. 
accelerating force. It is evident that Considering next the dynamic peak stress due to 
Pa=P—P,—Py. . (4) | accelerating the rope: The acceleration of the centre 
r z | of gravity of the rope is r = d — fa = Ja + b. 
Now Py = & (g— Je) and Py = 2A. ~ ; F 
. Se Now 6 = ~ A = A versin mt, therefore :-— 
Then by algebra :-— Ss 
ae _2gP A 2(W+D+2R +E) r = ($m*S — A) cosmt+A (12) 
— 2D+3R42E 77 ~ (2D +43R + 2E) | The maximum value of the rope acceleration is 
(5) 2A — 4m*S (13) 


Inserting the value of P from equation (2) and substi- 
tuting a single ey oression 
A,.(W+D+2R+E) 


8 w= —_— -————S $e 
m=3 ? QDe3RT2 





(6) 
then 
a+m's=m'S ~~ 
Solving this differential equation gives s = Basin mt 
ben wok a Mat aw C=-—S and B=0, 
represen’ me. 
Pherefore stretch 


« = 8 versin mi = 8 — Scosmt 


(8) 








The acceleration of the drum or at the drum is (a + 5), 

and is 

d = (m*S — A) cosmt+A. (14) 

Diagrams of acceleration-time and _ acceleration- 
stretch are given in Figs. 1 and 2, with a primary 
acceleration of A = 5 ft. per sec. per sec. from a 
direct-coupled motor. The diagrams are drawn for an 
actual case of a double-drum winder hoisting vertically 
from 4,700 ft. The weight ratios implicit in the 
i are W = 1-0 unit; R= 1-34; D = 6-24; 
E = 0-53, so that m in equation (6) is 2-285 and the 


u = mSsinmt = relative | periodic time is 2-75 sec. for a rope with a static stretch 


of 1-14 ft. due to a force of e W. The natural time of 


|the same loaded rope is 3 sec. The transmitted 


acceleration (to the attached load W) has a peak value 
of 2 A, and the acceleration of the centre of gravity 
of the rope has a peak value of just over 1-4 A. 
Considering now the case of causing the primary 
acceleration to start at zero and increase gradually 
with elapsed time to the full value A, thereafter con- 
tinuing constant till full speed is attained: It can be 
shown that if the delay T is exactly equal to the 


» 
eas \ as _i7 : , 
periodic time of — sec., vibrations are not set up 
m 








tion (6). The so-called natural time of the loaded | 


2 : 
and rope stretch is continuous during — sec. until the 
nm 


acceleration A is transmitted to the load. Such 


— 


SS 


Fig.10. 
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~ ed of times is, of course, fortuitous, and not to be 
ied upon, but it can be shown that if the delay 


the vibrations set up are small and give a peak dynamic 
stress of only 21 per cent., instead of 100 per cent. 
(see Fig. 5). If the delay T is between two and three 
times the periodic time, the peak is only 13 per cent.. 
and if the delay is between three and four times the 
periodic time, the peak is only 9 per cent. The peaks 
of acceleration of the rope are also greatly reduced. 
The considerable reduction in the dynamic peak by a 
slight delay in reaching full acceleration is very striking, 
and well worth endeavouring to carry out. The 
reduction of stress in hooks, links, pins, &c., is 
appreciable, the lengthening of the trip time is neg- 
ligible, and discomfort to passengers should be re- 
duced. 

If the load is resting on bearers with or without 
slack rope, very high peak dynamic stresses are pro- 
duced by constant primary acceleration, and the 
reduction by gradually applying the primary accelera- 
tion is a contribution to safety in winding. Equations 
(15), (16), (17) enable slack rope stresses to be calcu- 
lated, if applied on the lines set out in an article in 
ENGINEERING, vol. cxliii, page 331 (1937). 

The following equations for gradual acceleration 
enable all points arising to be studied or calculated. 
The initial primary acceleration is nA ft. per sec. 
per sec., which may or may not be zero, and the full 
primary acceleration reached in T seconds is A ft. per 
sec — sec. The mathematical proof is lengthy and is 
omitted. 
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Relative acceleration 
a= nm cos mt + (1 — n) coh sin mt (15) 
Relative velocity 


u=nmSsinmt + (1 — ») 5 versin mt. (16) 


Stretch of rope 
. 8 
s=n8 t _ — — si 
nS versin mt + (1 n) op (mt sin m t) (17) 


In equations (15), (16), (17), the first term vanishes if 
the initial primary acceleration is zero (n = 0), and 
the second term vanishes if » = 1, as with constant 
primary acceleration. Note that the second term 
only applies while time ¢ is rising to T seconds (not 
afterwards). 

From the stretch s the transmitted acceleration 6 to 
the load W is readily calculable from the acceleration- 
stretch triangle of Figs. 4, 6, 8 and 10, and the applied 
acceleration d is (a +b); 6 = & A; r= 4a+6. In 


plotting curves from the equations, the correct sign 
must be used for sin m¢ and cos mt, according to the 
quadrant. The versine is always positive, and ranges 
from 0 to 2-0. With the same relative weights pre- 
viously used, Figs. 3 to 10 are diagrams showing 
acceleration-time and acceleration-stretch for several 
types of primary acceleration. Fig. 3 is an accelera- 
tion-time diagram with primary acceleration rising 
from 0 to A in 2? sec., when the periodic time is also 
2} sec., m = 2-285, and A = 5 ft. per sec. per sec. and 
Fig. 4 is an acceleration-rope stretch diagram with the 
conditions of Fig. 3. Fig. 5 is an acceleration-time 
diagram with the primary acceleration rising from 
0 to A in 4} sec., which is in 1} times the periodic 
time ; and Fig. 6 is the acceleration-stretch diagram for 
the conditions of Fig. 5. Fig. 7 is the acceleration-time 
diagram with primary acceleration rising from nA to 
A in the periodic time of 2} sec. drawn for n = }A; and 
Fig. 8 is the acceleration-stretch diagram for the 
conditions of Fig. 7. Fig. 9 is the acceleration-time 
diagram with primary acceleration rising from nA 
to A in 3-59 sec., when the periodic time is 2} sec., 
drawn for n =}; and Fig. 10 is the acceleration- 
stretch diagram for the conditions of Fig. 9. On all 
the acceleration-stretch diagrams, the shaded areas 
are equal to half the square of the relative velocity, 
which facilitates an understanding of the diagrams and 
the calculation of peak values of the stretch. The 
effect on the trip time is readily calculable by utilising d 
to find the travel of the drum and the velocity of the 
drum, after T sec. from the start. The basic principle 
advanced is also applicable to trailing vehicles in 
general with either solid or spring couplings, and to 
the piston rods, &c., of the recoil-absorbing gear of guns. 

To summarise, this article advocates that the full 
acceleration of a deep-level winder should not be 
attained until at least 3 sec. have elapsed, such delay 
causing appreciable reduction of the dynamic stress in 
the rope. A delay of half-a-second, for example, 
although probably an approximation to existing condi- 
tions, is of very little use. When keps or bearers are 
used, or slack rope is probable, a delay of 5 sec. or 
6 sec. is advisable. Although a delay in obtaining a 
given acceleration lengthens the trip time slightly, it 
is obvious that delayed application enables a higher 
acceleration to be employed for the same dynamic 
stress, thus actually shortening the trip time, if desired, 
when the required torque is available. 








ELECTRICALLY-OPERATED SIREN 
FOR LARGE SHIPS. 


Lance ships are usually equipped with sirens 
emitting a low note, as an increased range is thereby 
obtainable, and the sound is less unpleasant than it is 
higher up the scale. The production of such low notes, 
however, requires considerable power, and this in- 
creases as the cube with the reduction of the pitch. 
The design of the necessary generators, especially 
when compressed air is used, is often therefore difficult, 
if not quite impossible, while the operating costs are 
high. On the other hand, the electrical siren is 
claimed to require little auxiliary equipment, such as 
compressors or air vessels and, in addition, the power 
consumption is so small as to be negligible on a ship 
of any size. It is stated that, when compressed 
air is used, about 150 cub. m. per hour is required if a 
‘-second fog signal is to be emitted at 60-second 
intervals ; whereas an electrical siren, which has 
been designed by Mr. T. Jessen and is constructed by 
Messrs. Blohm and Voss, Hamburg, requires only 
about 2 per cent. of this amount for the production of 
an equally low note. 

The generator used is shown in section in the 
accompanying illustration, from which it will be seen 


ENGINEERING. 











piston can be made of any desired diameter, in accord- 
ance with the volume of sound it is desired to transmit, 
and is moved backwards and forwards in the cylinder 
by the crank mechanism 6. This mechanism is driven 
by the electric motor ¢ through a friction clutch at 
such a speed that it is in resonance with the oscillating 
air column at the base of the sound pipe. The kinetic 

of the motor armature is thus converted into 
sound and transmitted by the sound pipe. In order 
to ensure that the crankshaft will not bend under 
the large accelerating and retarding forces which 
are set up, it is carried in heavy double ball-bearings. 
These are lubricated by oil, which is forced at a ure 
of 1-3 atmospheres through the hollow shaft. All 
the moving parts are of high-grade hardened chrome- 
nickel steei and are kept as light as possible in order 
that the accelerating and retarding forces may be 
a minimum, while the cranks themselves are of stain- 
less steel. The sound is produced by running the 
motor up to such a speed that resonance occurs in the 
sound pipe, and then switching off. A signal, consisting 
of a number of notes, can thus be obtained simply by 
reducing the speed of the motor. 

In order to generate a pressure difference of 1 kg. 
per square centimetre in an air column contained in a 
tube of appropriate length the piston stroke must be 
0-05 m., at 75 cycles per second, and the piston 
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speed is thus about 7-5 m. per second. With a piston 
diameter of 150 mm. the piston compresses about 
1-76 litre of air per stroke and transmits to the 
air column, 7-2 h.p. which is expended as sound. To 
ensure this compression the siren is equipped with a 
7-0-kW motor, so that overall efficiency is 75 per cent. 
There is a small clearance between the piston and the 
cylinder wall so that the former works freely and 
without friction. Nevertheless, there is little leakage 
of air owing to the high speed of operation. 

The running of the motor and thus the production 
of the signals is controlled by an air-damped contactor, 
which cuts out the starting resistance in two stages, 
an operation which occupies about one second, This 
resistance is re-inserted when a period of silence is 
required between two notes, so that the motor .is 
slowed down, A further note can be produced at full 
strength and without any delay by cutting out the 
resistance. This method of operation, which is con- 
trolled by one or more sets of push-buttons on the 
bridge, is possible because resonance and thus sound 
production only occurs when the speed of the motor 
reaches a certain value. 

The sound emitted is concentrated by the sound pipe 
in the direction of transmission so that the greatest effect 
is obtained within a sector of 60 deg. from the mouth of 
the pipe, while it is a minimum abeam and reaches an 
intermediate value both forward and aft of this position. 
At sea under good acoustic conditions it is stated that 
a range of 20 nautical miles has been obtained and 
that the note emitted is pure and clear, being un- 
affected by secondary noises such as those due to 
steam or air. A further advantage claimed for the 
electrical siren is that it is not subject to freezing ; 
its position, therefore, is not dependent on proximity 
to the boiler or engine rooms. On sea-going shi 
it can be most conveniently fixed on the foremast 
above the cross-trees, where it is out of the way 
of the loading gear. When it is placed in this position 


fog signals and it is easy for the crew to di i 
between their own siren and. those of other ‘ships. 
Ths screening is, of course, most noticeable when the 
siren is placed in the bows, as it is, for instance, on the 
Europa; the fog signals of the ship itself are then 
inaudible in the passenger cabins and public rooms. 

The system has been fitted on a number of the most 
recent -built liners, and we are informed has 
worked well and with a satisfactory absence of main- 
tenance and lubrication troubles. 








HIGH-TEMPERATURE STEAM 
EXPERIENCE AT DETROIT* 


By R. M. Vaypuzer Jr,, and Arraur MoCurouan. 


Ir seoms desirable at this time to record the final 
results obtained on the operation of the 10,000-kW, 
1,000 deg. F., turbo-generator installed in the Delray 
plant of Messrs. The Detroit Edison Company, and to 
present data that have been obtained from an investi- 
gation of the materials which comprised the superheater, 
piping, and turbine. Results of steam-corrosion tests 
of various materials subjected to 1,100 deg. F. steam 
and a field check of iaboratory creep data at 925 deg. 
and 1,100 deg. F., which have been made in connection 
with the 1,100 deg. F. experimental installation at the 
Trenton Channel Plant also are presented. Barly in 
1937, the operation of the 1,000 deg. F. installation 
was discontinued, as it was felt that sufficient experience 
had been obtained with the turbine definitely to prove 
the practicability of using 1,000 deg. F. steam. The 
addition of 815-lb., 900 deg. F. capacity to the Delray 
plant made it possible to have the 1,000 deg. F, turbine 
rebuilt into a superposed unit which will use steam 
at the new conditions and exhaust into the existing 
400-lb., 700 deg. F. system. 

Since the last report of this installation in December, 
1933,¢ the unit had o ted satisfactorily until 
shut down in February, 1937. The installation had 
been in service for a total period of 26,453 hr., of which 
22,896 hr. were with steam at 1,000 deg. F. The turbine 
has been dismantled and those parts of the high- 
pressure cylinder not re-used in the rebuilt unit were 
cut up and examined. Samples were taken also 
from the piping system and different parts of the super- 
heater. In general, materials examined were 
in good condition with the possible exception of the 
18 per cent. Cr, 8 per cent. Ni, 2 per cent. Si alloy 
tubing used in the superheater. This tubing, which 
operated with metal temperatures from 950 deg. to 
1,150 deg. F., still possessed good tensile properties. 
In nearly all tube samples tested, however, the impact 
values were extremely low and the steel was susceptible 
to inte’ ular attack, the result of chromium-carbide 
formation. There is no reason, however, to believe 
that the brittle superheater tubes would not have 
continued to serve for a considerable length of time. 
The 18 per cent. Cr, 8 per cent. Ni alloy pipe castings, 
without the high silicon addition, were in excellent 
condition. 

The experimental 1,100 deg. F. superheater and 
piping, located in the Trenton Channel plant, have 
continued in operation for the testing of the original 
materials and others which have been added’ from time 
to time. This equipment, up till October 1, 1938, had 
been in service for a total time of 48,361 hr., of which 
38,922 hr. had been at 1,100 deg. F. It will be recalled 
that this apparatus was placed in service during 1929 
to try out materials and methods of construction for 
later use in the design of the 1,000 deg. F. turbine 
and superheater at Delray. Present efforts in connec- 
tion with this equipment are being devoted to deter- 
mining the steam-corrosion resistance of a group of 
steels and the creep properties of several accurately- 
machined pipe sections. The scope of the investigation 
was recently enlarged by lowering the steam temrpere- 
ture in a section of the line to 925 deg. F. The corrosion 
resistance of 18 different steels has been determined 
after subjection to 1,100 deg. F. steam. Nine of the 
materials have been examined after 7,500 hr. of service, 
while the remaining number have been inspected after 
3,800 hr. The results so far obtained indicate that 
the initial scale formation offers material prcetection 
against subsequent steam attack except in the case 
of straight-carbon steel. These data also indicate 
that the process of air and steam corrosion are entirely 
different. 

The inability to secure satisfactory measurements 
of creep on the —— at the Delray and Trenton 
Channel plants, of the low design stresses, 
led to the installation of four machined tube sections 
in which the stresses were sufficient to produce measur- 
able creep in a fairly short period. Two of these tubes, 
made from Cr-Mo-Si alloy, were subjected to 380 Ib. 


PS | per square inch, 1,100 deg. F. steam, while the others, 





* Paper ted by the Power Division at the annual 
meeting of the American Society of Mechanical Engineers, 





the greater part of the ship is, acoustically speaking, 





that the usual diaphragm is replaced by a piston a. The 





in shadow, so that passengers are not disturbed by 





New York, December 5-9, 1938. Abridged. 
+ See Enorveertne, vol. cxxxvi, page 661 (1933). 
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of C-Mo tubing, were placed in service at 925 deg. F. 
with the same re. The creep rates obtained on 
the first two sections have agreed fairly well with 
laboratory values, while those obtained on the latter 
sections, at the lower tem ure, have not given 
such a good correlation; the diametral elongations 
are much greater than would be expected from labora- 
tory results. 


Tue Devray INSTALLATION. 


It will be recalled that the Delray installation con- 
sisted of a two-cylinder, 10,000-kW turbo-generator, 
auxiliaries, connecting piping, and an oil-fired super- 
heater utilising 400 lb. per square inch, 700 deg. F. 
steam which was superheated to 1,000 deg. F. The 
purpose of the installation was to obtain operating 
experience with high-temperature equipment and to 
determine the effect of this steam on the materials 
then available. The turbine was placed in service in 
October, 1930, with 700 deg. F. steam, pending erection 
of the superheater, and was first operated at | ,000 deg. F. 
in November, 1931. From that time until the machine 
was dismantled in February, 1937, the unit, as stated 
above, had been under load for 26,453 hr., of which 
22,896 hr. were with steam at 1,000 deg. F. The 
operation of the equipment, and particularly that of 
the turbine, was most satisfactory. Few of the troubles | 
encountered with the turbine were directly traceable 
to high-temperature operation except in the case of the 
turbine stop valve. The principal repair rendered 

was the replacement of this valve. The 
bonnet flange which, on account of the valve design, 
functioned as a line flange, was altogether too light for 
the steam conditions involved. The replacement 
valve was designed to approximate the 900-lb. American 
Steel Flange and Fitting Standard, and used an oval 
ring-type gasket for the bonnet joint. This valve 
gave reasonably good service, although it was necessary 
to remake the joint twice, at about 6,000-hr. intervals. 
The Nitralloy bushings of the five control valves and 
the throttle valve, installed in place of the original 
special cast-iron parts, gave no trouble and, except 
for a few spota where a scale 3 to 5 mils thick had 
formed and flaked off, the inner surfaces were in 
excellent condition. 

Considerable trouble developed «diring the first 
two years of operation, when placing the turbine on 
the line, on account of vibration caused by shaft 
deflection. This condition, worse when <b« machine 
was still warm after a short shutdown, was partly 
corrected by more rapidly increasing the vacuum. | 
On several occasions vibration was so severe that it was 
necessary to stop the unit and allow it to cool thoroughly 
before restarting. Had the turbine been equipped 
with a turning device for maintaining a straight shaft | 
these starting troubles would not have been encountered. 
During the latter part of 1933 the high-pressure shaft | 
packing was examined and found to be severely rubbed. | 
The packing, a high- and low-tooth segmental design, 
was refitted with a total diametral clearance of 18 mils. | 
The turbine, from then onwards, ceased to be tempera. | 
mental and gave no further trouble from vibration | 
during the starting cycle. The previous method of 
adjusting the packing had been to allow it merely to 
touch the shaft and then run the turbine for a day at 
200 r.p.m. to wear a clearance. 

A check of the shaft alignment during the packing 
refit showed the front of the cylinder to have moved 
0-024 in. toward the left and 0-020 in. upward in 
relation to the shaft. This accounted for the severe 
rubbing and the excessive shaft deflection during 
starting, the result of localised heating. A subsequent 
check in 1937. showed the cylinder 0-032 in. toward 
the left and 0-016 in. upward in relation to the shaft. 
This change in alignment leftward of 0-012 in. plus the 
0-009 in. original radial clearance corresponded closely 
to the radial packing clearance of 0-023 in. as measured 
in 1937. The condition was caused undoubtedly by 
warping of the front of the high-pressure cylinder, 
the result of uneven heating, a supposition further 
substantiated by measurements made on the top 
of the steam chest. This surface, approximately | 
6 ft. long, was found to have bowed down from 0-012 in. | 
to 0-015 in. at the centre. The partial-admission | 
governing system with which the turbine was provided 
allowed steam to be admitted through each of five | 
individual nozzle groups around the periphery of the | 
first-stage nozzle ring. Steam to each of these sectors | 
passed from the steam chest through cored passages 
in the cylinder. Seventy-five per cent. of the running | 
time at 1,000 deg. F. was at a load requiring steam 
to one nozzle section only, which probably caused 
sufficient thermal stress to be set up to account for 
the distortion observed. 

No damage to the bucket and shrouding assembly | 
was noted as the result of impact imposed on the | 
first-stage wheel by the partial admission of steam. | 
This is in contrast to reported experience with some | 
of the recent higher-capacity 3,600-r.p.m. units using 
steam approximately three times as dense. There | 
was evidence of slight rubbing on the inlet edge of the 








| 











bucket shrouding on the second, sixth, and eighth 
wheels. This occurred only in spots and probably was 
the result of shaft deflection during starting periods. 
No effort was made to keep a record of the availability 
of the turbine because of the experimental nature of 
the equipment. The regular and emergency mainten- 
arice of the other plant apparatus had precedence, 
and as a result, the installation on numerous occasions 
was out of service for periods much longer than otherwise 
would have been necessary. The longest intervals 
of continuous operation were four of 3 months each. 
The machine was started 50 times from November, 


TABLE L. 


rate of over 6 per cent. per 100,000 hr. On one 
occasion distortion caused binding of the valve disc 
and it was possible to keep the bolted bonnet joint 
tight only for short intervals. The replacement valve, 
in service for 15,000 hr., and designed approximately 
to the standard dimensions of the 900-Ib. A.S.A. 
flange, showed a rate of increase less than 0-5 per cent. 
per 100,000 hr. The other cases of trouble from creep 
were leakage of bolted pipe joints. Leakage resulted, 
not only from extension of the bolts and flange dishing, 
but also from deformation of the flange faces caused 
by compressive creep, a result of the large compression 





—COMPOSITION OF SUPERHEATER AND PIPING MATERIALS. 


(in service 25,800 hr., 22,896 hr. at 1,000 deg. F.) 














Chemical Composition, Per Cent by Weight. Approxi- 
ei re ita AE RELA mate 
Sample } ’ Operating 
No. | Part } | ‘Tempera- 
ade aah the wee Mo. Mn. Si. | w. ture, 
| Deg, F. 
i { | 
I | 2 in. tile-covered furnace | 0- 10-0 -20 | 17-0 19-5 | 8-0-10-0 | 0-65 max.} 2-0-2-5 | _- 1,050 
tube 
2 | 4 in. cast tee ll sf O88 18 9 - | _ — — 1,000 
3 10 x 8 in. cast reducer .. o-22 =| -- } — 0-20 0-72 | ‘0-34 — 1,000 
4 10 x 8 in. cast reducing 0-24 | 5-3 — _ } 0-58 0-55 } 0-82 1,000 
ell } | 
5 8} in. O.D. « § in. wall 0 -055- | | | 
tubing |. 0-07 iyo. | 926 | - ~~ =~ -- 1,000 
j | I 
Taste Il.—-PuysicaL Properties OF SUPERH#SATER AND Piping MATERIALS. 
; ——___-—___-__---_—- eT BERGE ERARGEEE GRAMME DREN 
Sample : 7 Ultimate , Reduction | Izod Impact | Hardness Nos., 
io Condition | ¥iekt Point Strength. Elongation. in Area, Value. | Rockwell B. 
‘ ' i Te 
= sq. in. | ‘Tons per sq. in. Percent. | Percent. Ft.-Ib | 
1 Unused* > 4-3 45-1 | SOinlin. | 50 51 91 
Used* ee 28-9 | 44-2 2inlim | 17 5 07 
Usedt -_ — } 34-4 Zin Sin, | 3 -— | -- 
2 Unused | 15-6 | 32-1 68 in 2 in. 67 06 79 
Used .. 20-5 36-6 57in2in. | 56 } 110 83 
3 Used .. | 15-4 | 26-1 15 in 2 in, 23 21 71 
5 Unused — | _ — _ 101 | 75 
Used... |. — ae us 101 | 7 
' ' 
~* Tensile specimens } in. pipe coupons ; impact specimens 0-373 x 0-203 in. with Izod notch. borer r 
+ Cylindrical section of tube. 
Taste III.—Composrrion or TurBINE MATERIALS. 
(In service 26,458 hr.: 22,896 at. 1,000 deg. F.) 
Fat mie gi 1 Moat ie 
Chemical Composition, Per Cent. by Weight. | Hours in 
Sample - pS PSs el Ae BR li na — i Service 
No.* j ry | at 
c Cr. Ni. | Mo. Mn. | Si. | 1,000 deg. F 
6 0-30 0-25 3-10 0-25 0-50 0-26 7,832 
7 0-31 0-35 } 3-10 0-34 0-72 a-3 22,206 
“ 0-21 _ | —_ 0-51 0-62 0-30 *.+,064 
” 0-47 11-84 36-32 — 0-24 0-23 22,896 
i 0-24 14-28 | 0-28 — | 0-52 0-34 27,896 
't 0-35 1-24 tn 0-19 of 0-26 } 7,232 
12 0-12 18-60 | 1-80 —_ 0-73 0-34 | 22,896 
| 
* For name of parts correspomiing to sample numbers see bottom of Table LV. 
t Contains 1 80 per cent. Al. 
1931, to February, 1937 ; over half the starts were made | stresses imposed by the metal gaskets. The only 


during the first two years of this period. 

Maintenance in the superheater was not considered 
excessive after insulation at the back of the tubes 
in the bottom section was re-arranged to provide 
more clearance for thermal expansion. The protecting 
tile on the fire side of the tubes did not fall off in 
quantities as was the case before this change was made. 
The superheater was not removed from service when 
the tiles 2ropped from the tubes as had been the practice 
before the lower part of the setting was rebuilt. There 
was no apparent damage to the exposed radiant tubes 
from this method of operation. The joints in the 
piping system, not welded or provided with a welded 
seal, all gave some trouble, except one joint between 
the turbine stop valve and steam chest. There the 
bolts and flanges were left exposed to provide sufficient 
strength in the assembly at their lower temperature 
to maintain the joint. The joints at the centre- 
pressure, globe valve at the superheater outlet, which 
was built to the 600-lb. A.S.A. standard, gave the 
most trouble, as was to be expected. The period 
between repairs of from 4,000 hr. to 6,000 hr. was length- 
ened by the use of compensating springs of hairpin 
shape on each bolt. All the experience with the line 
indicated the desirability of welded construction to 
insure freedom from periodic maintenance. 

Creep Determinations.—Measurements made on 
various parts of the equipment have shown that in all 
except a few cases change of shape caused by plastic 
flow or creep has been negligible. Deformations were 
so slight that differences in measurements before and 
after service in nearly all cases could have resulted 
from measuring errors. The one case in which plastic 
flow necessitated a replacement was in connection 
with the turbine stop valve, mentioned previously. 
Measurement extending over a period of nearly 8,000 hr. 
showed parts of the valve body to be increasing at a 


remedy for this situation was periodical maintenance. 
Numerous measurements were made in the super- 
heater. The average rate of change in diameters of 
tubes in the top portion of the middle tube bank in the 
superheater for the total operating period of 22,896 hr. 
at 1,000 deg. F. showed the following : 





| Design | ‘taee 
, | Steam | design 5 
‘Tube Tome, | ‘Tempera- | Stress; | Per Cent 
Material. Pe xt ture, Lb. per per 
© cent. deg. F..|| Sq. fn. | 100,000 
} Hours. 
] 
' 
2) in., %& in. | 0-30t00-40 925 2,000 4-0 
wall , 
2 m., No. 6 | 18 Cr, 8 Ni, 925 4,300 0-4 
gauge 2 Si. 





Measurements made on |-in. steel and alloy tubes 
in the lower portion of this bank, to determine axial 
change, were not reliable. The alloy tubes exhibited 
either negative or no change while the 0-3 per cent. 
to 0-4 per cent. carbon-steel tubes showed positive 
creep rates of from 0 per cent. to 1-5 per cent. per 
100,000 hr. These tubes were exposed to the com- 
bustion chamber and operated with metal temperatures 
| of about 925 deg. F., while carrying steam at from 
| 800 deg. to 850 deg. F. The alloy tubes, 2 in. outside 
diameter, by } in. wall, in the lower section, showed 
little change in length, roughly at a rate not over 
0-25 per cent. per 100,000 hr. No changes in diameter 
were noted in an intermediate header, of 18 per cent. (r 
and 8 per cent. Ni steel, at 925 deg. F., and stressed 
at 7,400 Ib. per square inch. In all cases where length 
measurements were made, the accumulation of dirt 





in the measuring holes interfered with accuracy. 
| Where diameters were obtained results were more 
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satisfactory. Few changes of magnitude were noted 
in the piping system other than at the bolted pipe 
joints. Changes in the 8}-in. outside diameter, by g-in. 
wall, low-carbon, 18 per cent. Cr, 8 per'cent. Ni steel 
tubing at the point of maximum bending stress were 
small. One length measurement in the horizontal 
plane decreased 2 mils in 20 in. and the diameter in 
the vertical plane increasd 2 mils, indie ting that a 
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for several low spots, the result of scraping. 
at this point in the cylinder was approximately 700 deg. 


The changes which have been observed on thé high- 
pressure casing may have been caused in part by the 
relief of internal stresses set up by the rather compli- 
cated heat-treatment given this casting. The —_ 
was annealed and then poached is oft from 1,562 deg. F 
and drawn after roug achining. The nozzle ring 
was found to be distorted but not to an extent that 
‘would have impaired its re-use. The ring consisted 
of five nozzle sections, steam to each of which was 



































TasLe _Iv. —s Prorentizs oF ‘TURBINE MATERIALS. 
Sample .. Yield fe Ultimate’ hae tg « Reduction Izod Impact Hardness Nos., 
nas ed Strength. pet Coat i i in Area. Value. Rockwell B. 
Tons per sq. in. wey Per cent. =Ib. 
= ss ea — *e oo 
6f 38-60" hae We 18 0. 100 
7° 52-80 33 2 — 
7 38-60 a ; = 30 98 . 
7 46°65. ps 4 “12 103. 
8* 16-12. whi: ov) a 
9° — ae on } se 
ot oni Ea ~~. 
10* 35-03 46-21 64 8 Ry 
10t - — — ~ - B7tt —.- 
12¢ 48°57 54-28 53-6 54-6 28- 
1 42-72 50-58 52-6 9-8 =: ae 
1 29-59 45-22 10-2 10 - a i 
Parts corresponding to : 

6 throttle valve * Before service. ¢ After service. 

7 pressure outer casing > Steam chest, 1,000 deg. F. service. 

° First-stage ' Air posed end wed 

9 “ex 

10 Second-stage bucket « Steam 1,000 deg. F. service. 


manent change in position. The difference in position 
from the cold to the hot agreed very well with the 
calculated expansion used in the design. No informa- 
tion was obtained, however, as to any permanent 
change in the assembly because the line and hangers 
were disturbed a number of times to repair joint leaks. 
The whole experience with this line indicated the 
desirability of welded construction for trouble-free 
operation even though joints of the 900-Ib. and 1,500-1b. 
A.S.A. series were used for the 400-Ib., 1,000 deg. F., 
steam condition. 

Changes observed in the turbine were small, and 
at the rate of change found, there is no reason to believe 
that the economic life would not have been equal to 
that of machines designed for lower steam temperatures. 
Accurate measurement of the changes in the diameters 
of the first- and second-stage. wheels was not obtained. 
The measuring points provided were damaged by 
foreign matter passing through the unit. The bucket 
connections were tight and there is reason to believe 
that any creep was of small magnitude. Change in 
length of the steam che... was at a rate of less than 
0-1 per cent. per 100,000 hr. Ten measurements made 
on the high-pressure cylinder showed both positive and 
negative rates of change of from — 0-25 per cent. to 
+ 0-35 per cent. per 100,000 hr. The negative 
changes found indicated slight distortion of the casting, 
probably esased by the relief of 1 internal 
stresses. ‘The average unit change of these measure- 
ments was 0-0004 in. per inch, neglecting the direction 
of change, The stresses used in the design of the casing 
and steata chest were under 5,000 Ib. per square inth. 

A nuraber of the machined-joint-faces in the high- 
pressure cylinder assembly were examined to find the 
amount, of distortion from the original plane condition. 
The admission-nozzle ring seat, 40 in. outside diameter 
by 26 in. internal diameter, located on the inner face 
at the front end of the high-pressure cylinder was found 
warped to a varying degree around the periphery. 
At seine sections, the inner edge of the joint face was 
0-005 in. lower than the outer edge. At other sections, 
the reverse was true. These changes undoubtedly 
had some part in causing the cracking of the seal welds 
and the changes found in the nozzle-ring assembly. 
The vertical joint face on the outside of the cylinder 
to which the split shaft-packing casing was bolted 
also was found changed. This flange, 48 in. outside 
diameter by 32 in. internal diameter by 2} in. thick, 
was on a 12-in. extension of the casing and reinforced 
by three webs, one at the bottom and two spaced at 
120 deg. The readings obtained would indicate that 
the flange face had been scraped. Measurements, 
made with a straight-edge and feelers, showed the 
outer edge to be lower than the inner except for a 
section of the face near the bottom web, which was 
plain. The depression of the outer edge varied from 
zero to 0-014 in. with an average of 0-007 in. The 
matching companion flange was substantially true 
with a few high spots of from 0-001 in. to 0-003 in. 
The hosthsintel joint between the halves of the inner 
split cylinder showed no change. The surface of the 
outlet flange of the outer cylinder was plain except 








end, 
** Per cent. in 1 in. 
+t Unnotched specimens, } in. diameter. 
§§ Rockwell C. 


controlled by a valve. The nozzles were mortised 
and dowelled into inner and outer forged rings and 
then seal-welded. Cap screws holding the ring in place 
passed through each ring. The inner ring had shifted 
toward the first-stage wheel from 0-014 in. to 0-026 in., 
or an a of 0-019 in. In the bottom 120 deg. 
of the assembly, the nozzles had separated from the 
inner edge of the outer ring an average of 0-007 in. 
and a maximum of 0-016 in. Practically all the seal 
welding had cracked. The maximum distortions 
occurred in the first- and second-nozzle sections, 
which were the ones in use during the larger’ part 
of the running time. Im all probability, most of 
this distortion was caused by the thermal stresses set 
up when steam was admi to Se Gar on section. 
The nozzles themselves were straight, and Spperently 
had not changed in shape 

Some growth and distortion were found in the bushing 
and stem assemblies of the control and throttle valves. 
The control-valve bushings, of Nitralloy, were made 
in two parts and the stems were made from a stainless 
steel containing 18-7 per cent. Cr and 2-5 per cent. Si. 
The bottom end of the lower b lecreased in 
diameter from 1-524 in. to 1-523 in., while the upper 
end of these bushings and the bore of the upper bushings 
were substantially unchanged. The stems were all 
bowed toward the | low-pressure end in varying amounts 
up to 0-050 in., caused no doubt by the stress imposed 


by im They were scored for from 2 in. to 3 in. 
at t the ttom of the upper b where the clearance 
changed from 0-025 in. to 0- in. A Nitralloy 


bushing and a 1-5-in. 18 Cr-8 Ni stem were used in the 
replacement throttle valve, The bore at the end of this 
bushing, subjected to 1,000 deg. F. steam, had decreased 
in diameter between 0-002 in. and 0-005 in., while 
the cold end of the bushing remained unchanged. 
At the time this valve was placed in service thé stem 
clearance of 0-006 in. had been insufficient on aecount 
of a decrease of 0-003 in. in the bushing diameter 
which occurred after 3 days’ operation. The stem 
was ground to provide a total of 0-015 in. clearance 
and gave no further trouble. 

Metallurgical Examination.—All the amy x 7 ty 
of material were cut up and examined to nile 
changes in structure and physical properties. Th most 
instances the results obtained were compared with 
properties of samples of the alloy in the as-received 
condition. Samples of materials, as used in the 
completed parts of the installation, were secured at the 
time of purchase, in nearly all cases, for later comparison 
to determine changes that occurred during service. 
These samples included tube ends, cast test bars heat- 
treated as the original part, and so on. In the case 
of the turbine parts re-used in rebuilding the unit for 
higher-pressure operation, it was possible to secure 
samples for examination from all high-temperature 
materials except that of the forged Ni-Cr-Mo rotor. 
Several of the samples taken from the superheater 
and piping system and examined are listed in Table I. 
The ph: cal properties obtained from the materials 
in this table are given in the tabulation of results in 


Steam 


it was impossible to cut sound specimens. Only the 
results of examination of one typical superheater tube 
are included, although several were thoroughly 
examined. The specimens removed from sample No. 2 

were considered representative of the group of castings, 
18 per cent. Cr and 8 per cent. Ni, at the outlet of the 


superheater. 
The values obtained on the -tube samples, 
containing 18 per cent. Gr, 8 per cent. Ni, and 2 per cent. 


Si, showed that this jorated in service. 
Examination of tubes from ‘cooler parts indicated that 
the embrittlement as the temperature 
increased, being more severe in the furnace ‘tubes. 
Samples of used and unused tubes were boiled |in 
—— copper (Strauss solution) for 72 hr. 
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‘One: of the field position waite in the 8:in: ine was 
cut up and examinéd and the tensile strength of 
standard pipe-wall coupons, taken across the weld, 
was found to vary from 16-96 tons per square inch 
at the bottom to 27-7 tons per square inch at the 
top of the joint. The corresponding variation in 
elongation was from 2 per cent. to 6 per cent. ‘The 
weld was made without a backing ring, and lack of 
penetration and cracks in the first bead account for 
the low strength. A position test weld made prior 
to the field weld gave correspend'ng tensile strengths 
of from 29-0 tons to 33-5 tons per square inch, with 
elongations of from 13 per cent. tu {7 per cent., respec- 
tively. The Izod impact value of the test weld was 
42 ft.-lb. as against 22 ft.-Ib. in the field joint. The 
carbon content of the weld metal in both cases as 
0-07 per cent. As a safety precaution, joiats of this 
type had been provided with bolted backing-up 
flanges in anticipation of weld embrittlement, which 
might have caused failure of the joint. The materials 
listed in Table III are those which comprised all the 
high-temperature parts of the turbine with the excep- 
tion of the forged rotor and bolting. The physical 
properties of these materials are given in Table IV. 
In the case of sample No. 11, only photomicrographs 
were taken. Sufficient material for hysical tests 
other than impact were not obtained from the used 
turbine buckets. - It was possible in the case of the 
high-pressure casing to compare the effects of both 
700 deg. and 1,000 deg. F. service. 

The results obtained on the Ni-Cr-Mo steel used for 
the original throttle valve and casing, samples Nos. 6 
and 7, are rather interesting in that a range of ‘time 
and temperature conditions is given. The results 
indicate that the material underwent changes due to 
service, but that the change did not Tress at a 
uniform rate. The properties of the throttle-valve 
material for instance, changed approximately to 
the same extent in 8,000 hr. as the decrease exhibited 
by the casing material during 23,000 hrvofsérvicé, The 
material from the exhaust end of the casing, while not 
having lost as much in tensile strength, showed about. 
the same ductility with an appreciably’ lower impact 
strength. Part of the apparent discrepancy in the 
ductility values shown may be in’ part explained by 
inclusions always present to‘some di in @ cast 
structure. icro-examination rev that the 
material is extremely fine-grained both before and 
after service. Other sections etched to reveal carbides 
showed them to be evenly distributed throughout 
the used specimens. Their presence probably accounted 
for the increase in hardness shown in Table IV. 

The results'obtained on the C-Mo casting, sample No. 
8, are of particular interest because the chemical 
composition is identical with that which is being used 
extensively in recent high-temperature steam equip- 
ment. The differences in physical properties found 
in the before- and after-service condition were small 
and may be accounted for, again in part, by the number 
of inclusions which were present. These undoubtedly 
were responsible for the low impact values obtained. 
Although the impact: values obtained on the new 





Table IT, except in the case of sample No. 4, from which 


and used material of the’ first-stage bucket, sample 
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No. 9, show no change in this property, the micro- 
structure indicated that a change has taken place. 
The grain size has increased and tie crystal structure 
in the used specimen is clearly outlined by the 
chromium-carbide migration to the grain boundaries. 


Samples of both the new and used material were 


subjected to the Strauss test to determine change 


in electrical resistivity with the result that they both | 
disintegrated during the test. This is in direct contrast | 


to the findings of French investigators who have 
reported on similar tests no attack by the copper- 
sulphate reagent.* Apparently, the only effect on the 
structure of the second-stage bucket material before and 
after use was that of ageing. The material remained in 
a fine-grained condition and was identical with that 
observed in a section of a ninth-stage bucket. The 
impact results were somewhat erratic. Those values 
reported in Table IV show a higher value for the used 
buckets, whereas results obtained on 0-394 in. by 
228 in. notched Izod specimens gave 75 ft.-lb. for 
the new and 34 ft.-lb. for the used, with one of the 


atter specimens breaking at 13 ft.-lb. The second- | 


stage buckets operated in a temperature range of 
from 790 deg. to 900 deg. F. at from 40 per cent. to 


full load. The corresponding range for the first stage | 


was from 810 deg. to 925 deg. F. The maximum 
temperature at the ninth stage was 700 deg. F. The 
material of the control-valve stems, sample 12, had 
deteriorated to such an extent that had the stems been 
subjected to continued stress or any shock, failure 
might have resulted. 


(T'o be continued.) 








AUTOMATIC ARC-WELDING 
MACHINE FOR BOILER DRUMS. 


We reproduce, on this and the opposite *) , P 
P - : PE peg | which is housed in a sheet-steel cubicle at the back of | interlocked so that both sets of rollers rotate at the 


two sets of transformers and reactors | same speed. 
and a motor- | 
| generator set which supplies direct current for operating 


some photographs of an automatic arc-welding machine 
for large boiler drums, designed and constructed by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17, for service in 


Russia, The machine can be used for making both | the control gear and the driving motors. The work-bed 

is approximately 50 ft. long, and is made in halves, 
| which are independently operated ; the left-hand half 
is shown in Fig. 1, on this page. Each half is equipped 


longitudinal and circunferential welds in cylinders 
formed from plates up to 3 in. in thickness, and at 
this thickness the largest cylinder that can be accommo- 
dated is 50 ft. in length and 10 ft. 6 in. in diameter. 
The longest cylinder that the machine can take is 
78 ft., with a diameter of 3 ft. 34 in., and the minimum 
size of cylinder which can be welded is approximately 
3 ft. long and | ft. 6 in. in diameter. 
The essential components of the 
work-bed on which the cylindrical drums to be 
are placed; two travelling columns which carry the 
welding heads and the controls; the control gear, 





© ©@memesiam Semicemte dn eeceniaiel Type NC 4| long cylinders to overhang. In longitudinal welding, 
dans la Vapour,” by P. Chevevard, Aciers Spéciauz | the rollers are kept stationary, 
liages, October, 1934, page 341. 
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Fie. 2. Travetiine Weipina-Heap CoLumn. 


| the machine ; 
for supplying the welding current ; 











Fre. 3. 


WeEtpine Heap. 


| suitable gearing by a 4-h.p. variable-speed motor. 
| The welding-speed range provided is from 3 in. to 
18} in. per minute. Special care was exercised in the 
| design of the motors driving the rollers to obtain a 
balanced speed range. Thus, when the job rests on 
both halves of the work-bed, the motors are electrically 


On the floor at the back of the work-bed a rail track 
is laid, and on this run two travelling columns, shown 
in Fig. 2,above. The columns, which are about 20 ft. in 
height, are fitted with rollers at the top which bear on 
both sides of a guide rail. The floor track is of sufficient 
length to allow the columns to run clear at the ends 


| with eight sets of rubber-tyred rollers on which the | of any job on the work-beds, and this facilitates the 


| job to be welded is placed. 


As can be seen in Fig. 1, | loading and unloading of the work. The columns may 


| the rollers are mounted on cross slides which enable | be moved along the track by motors operating each 


| 


the distance between the two rollers forming a pair to | column independently, but they can also be moved by 
| be varied, and in this way work ranging from | ft. 6 in. | hand to facilitate rapid positioning. Fig. 5, onthe oppo- 
machine ase..6 to ll ft. in diameter can be accommodated. The | site page, shows the base of one of the columns, and the 
welded | Tollers project about 2 ft. 6 in. above the floor level | driving motor can be seen on the right; the gearing 


| when the machine is erected for service, and the two | through which the hand movement is operated is visible 
| ends of the work-bed are left clear to facilitate loading |on the left. The motor drive gives a welding-speed 


| and unloading, and also to allow the ends of particularly 


but for circumferential 


range from 3 in. to 18 in. per minute. The welder 
works on a railed platform mounted on the column, 
as shown on the right in Fig. 2, and to a larger scale 


| welding they are driven from a common shaft through | in Fig, 4, the platform projecting over the work-bed 
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Fig. 4. 





Fie. 5. 


and carrying the welding head, electrode reel, and the 
instrument and control panel ; the height of the platform 
can be adjusted by means of an electrically-driven hoist, 
to suit the diameter of the work. Welding can be 
done in either direction of motion of the columns, and 
as the operators usually prefer to watch the arc from 
in front, a seat is provided on each side of the welding 
head on the platform, as shown in Fig. 4. 

The controls operating the welding head, work-bed 
motors, column-travel motors and the hoist motors 
for the platform are all brought to a control panel 
mounted on the platform within easy reach of the 
operator. On this panel are mounted the main push- 
button controls for starting and stopping the welding 
are and the welding motion, as well as for raising or 
lowering the platform. These push-buttons are dupli- 
cated on the front of the operator’s arm rest, giving 
very easy “ start” and “stop” control of the main 
motions and enabling cylinders of small diameter to 
be welded by an operator standing onthe work-bed. 
The machine is fully automatic. Pre-selector push- 
buttons are provided on the control panels, and when 
these are set and one of the main “ start ” push-buttons 
is pressed, the electrode is fed down and the arc struck. 
immediately the are is established the welding travel 
notion is automatically started and continues until 
the are ceases or the main “stop” push-button is 
pressed. 

The two welding heads, one mounted on each 
travelling column, are of the Metrovick standard 
covered-electrode type, and can use electrodes of 
gauges No. 8, 6,4, and 3. A special feature of the weld- 
ing head is the fume-extraction gear, which comprises a 
sheet-metal shroud, attached to the collector body just 
above the arc, as shown in Pig.3, on the opposite page. 
From this shroud the fumes are drawn up through 





COMPANY, LIMITED, MANCHESTER. 





OPERATING PLATFORM. 





Base or TRAVELLING COLUMN. 


a flexible rubber hose; shown in Figs. 3 and 4, by a 
small extractor fan. They are exhausted through a 
grill above the machine at the end of another length of 
rubber hose. Vertical and transverse horizontal ad- 
justment of the welding heads is provided for accu- 
rately locating the electrode onthe joint. Fig. 4 shows 
this adjustment being carried out by the operator. 

Curent for the two welding heads is supplied from 
two 45-kVA transformers, the secondary current of 
which ranges from 230 amperes to 530 amperes ; current 
regulation is obtained by a series tapped reactor. All 
the driving motors and control gear are designed for 
operating on direct current at 60 volts, the supply for 
this purpose being obtained from a 15-kW motor- 
generator set. This set and the welding transformers 
are housed in a bay at the back of the machine behind 
the travelling columns. In longitudinally welding 
thick plate sections, or whenever multiple passes are 
necessary for making a joint, the two columns with the 
welding heads follow each other along the seam and 
can both weld simultaneously, thus making two passes 
at the same time. At the end of a run in one direction, 
the travel motors of each column are reversed, and the 
welding heads return along the seam, the scale or slag 
on the weld being removed between the passes by a 
motor-driven wire brush. 

The design of the machine is such that the two half 
work-beds and the two welding heads can be used for 
one long cylinder spanning both halves of the bed ; 
or the two halves may be used independently of each 
other for entirely different jobs, and if one-half work- bed 
or one column is not required, it can be stopped and 
made dead. Electrical interlocks between the travel- 
ling-column drive and the work-bed drive prevent 
longitudinal welding from being done by the column 
when the corresponding half of the work-bed has been 


set for circumferential welding, and vice versa. Limit 
switches are fitted on the’travelling columns to prevent 
them from colliding, and should they come too close 
a - her + comer ema t s automatically cut off ; 
imit switches are vided to prevent the plat: 

from being raised or cowed too ~~~ oe 
_ We understand that the work for which this machine 
is required has led to the development of a new type 
of electrode, which is also available for use with other 


Welding Times for Butt-Welded Joints. 








Plate | werai Num- | Time | Depost- Length of 
Thick | Current. | SF | p2eFa¢| Matto, | Biecteode 
In. | A™PETS. | Passes. | Weld. ‘e. per ne 7 
Minutes. our. 
3 430 20 46 10-7 83-0 
2 430 17 38 10:7 62-6 
2 430 15 32 10-8 44-5 
2. 430 18 263 11-0 37-9 
2 410 12 24 11-0 33-9 
1 410 10 20 10-7 27-0 
1 410 8 16 116 24-0 
1 410 6 12 11-0 17-0 




















forms of automatic welding machines, and is made in 
three sizes, viz., 3-gauge, 4-gauge and o-gauge. The 
accompanying table gives particulars of the perform- 
ance of the 4 gauge electrode. The physical properties 
of average all-weld test specimens are as follows :-— 
Yield point, 25 tons per square inch; ultimate tensile 
strength, 30 tons per square inch ; elongation, 35 per 
cent. on a length equal to 4,/area ; and reduction of 
area, 60 per cent. For convenience in handling, the 
electrodes are iiade in coils limited to about 56 Ib. 
in weight and 320 ft. in length. On continuous weld- 
ing, such a coil will last for about four hours with an 
average rate of deposition of 11 lb. per hour. 








CATALOGUES. 


Small T'ools.—Messrs. The Brooke Tool Manufacturing 
Company, Limited, Warwick-road, Greet, Birmingham, 
11, have sent,us a copy of their stock list of engineers’ 
small tools and accessories. 


Air Filters,—-The Visco self-cleaning, rotating air- 
filter, which is manufactured by Messrs. The Visco Engi- 
neering Company, Limited, Stafford-road, Croydon, is 
well described in a catelogue, of which a copy has 
recently reached us. 


Manhole Covers.—As specialists in the manufacture of 
unbreakable steel, ground le covers, Messrs. 
Robert Jenkins and Company, Limited, Ivanhoe Works, 
Rotherham, have sent us a copy of their revised and en- 
larged price list of such fittings. 

Industrial Heating and Dust Removal.—New pamphlets 
are to hand from Messrs, Keith Blackman, Limited, 
27, Farringdon-avenue, London, E.C.4, one dealing with 
their system of heating by the “ Keith” gas plant, and 
another with dust removal, 


Protective Preparations.-Messrs. Wailes Dove Bitu- 
mastic, Limited, Collingwood-buildings, Newcastle-upon- 
me have forwarded to us copies of their little journal, 
The Protector, devoted to news concerning the prevention 
of corrosion, &c., by means of protective coatings. 


Gear-Milling Machines.—_We have received a circular 
describing the rotary-t; gear-finishing machine 
made by the Michi Tool Company, Detroit, U.S.A., 
which is represented in this country by Messrs. Gaston 
E. Marbaix, Limited, Humglas House, 22, Carlisle-place, 
London, 8.W.1. 

Electrical ap eesti ly have received a price list 
from Messrs, The Automatic Coil Winder and Electrical 
Equipment Company, Limited, Winder House, Do - 
street, London, 8.W.1, which pene particulars of the 
vere testing instruments sold under the trade name 
°. “ vo.” 


Electrical Testing.—Mesers. Evershed and Vignoles, 
Limited, Acton-lane Works, Chiswick, London, W.4, 
have issued booklets, &c., dealing with the continuity 
testing and insulation testing, of electrical 
i lations, in accordance with regulations, and with 
reference to the use of their instruments for this purpose. 


Circular-Chart Recorders.—Messrs, Drayton Regulator 
and Instrument Company, Limited, West Drayton, 
Middlesex, have sent us a folder illustrating and de- 
scribing their circular-chart type of recorder, for tempera- 
ture and pressure. Instruments with one, two or three 
pens for recording similar or different values are supplied. 


Diesel Engines.—Messrs. Harland and Wolff, Limited, 
Belfast, have sent us a copy of their catalogue illus- 
trating and describing stationary types of the Burmeister 
and Wain Diesel — for which they are sole licen- 
sees for the British P saiag Standard types range up 
to 4,500 b.h.p., but other types are available up to 
32,000 b.h.p. 

Breakers and Granulators.—From the manufacturers 
of the “‘ Rotosnap ” rotary impact breaker and granu- 
lator, Messrs. H. B. Marsden, Limited, Soho Engineerin, 
Works, Leeds, 11, we have received a brochure whieh 
describes the advantages of this machine, particular 





features of which are ease of adjustment accessi - 
bility for renewals. 
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** ENGINEERING”’ ILLUSTRATED 
PATENT RECORD. 


SELECTBD ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case; where none ia mentioned, the Specification is not 


illustrated. 
Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. mie 


Cc may be obtained at the Patent Office 
ton Buildings, Chancery-lane, W.C.2, at 


Ge untrp aries of . an 
The date of dvert ent of the Pp of a Comp 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word " Sealed " is > 
A b a ‘ime within months from 

‘KX, eanertisoment "the of a Complete Specification, 
give notice at the of opposition to the grant of a 
Paten on any of the grounds mentioned in the Acts. 


AIRCRAFT. 

489,400. The De Havilland Aircraft Company, 
Limited, of Edgware, and F. M. Thomas, of Edg- 
ware. Airscrew Blades. (2 Figs.) April 6, 1937.— 
The invention is a device for securing the blades of 
wooden airscrews. A wood airscrew blade 1 has a 
cylindrical shank in which an axial socket is formed. 
Upon the outside of the shank is screwed a metal sleeve 3 
with a buttress thread 4 formed =m the ~~ 
diameter tapering somewhat. The sleeve is m 80 
that when omewel home it is a tight fit upon the shank. 
Packing in the mouth of the sleeve prevents the ingress 
of moisture. Into the axial socket is screwed a hollow 
metal core 6, which in has a buttress thread 7 and 
which cuts its own t and produces the tapered 
formation uired for it by ee the wooden 
shank while it is being screwed home. he core 6 is 
considerably tapered and is screwed home very tightly, 
the socket being made sufficiently large to leave o 
clearance space within the core. The directions of the 
threads 4 and 7 are opposed. The sleeve at its lower 
end has an abutment ee 9 \y oer which seats the 
inner race 10 of a roller thrust ing as is usual in 
variable pitch airscrews. Secured to the end of the 
sleeve 3 by symmetrically disposed screws and dowels 
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is an annular plate 15, and this plate has a central 
circular hole large enough to clear a hexagon head 17 
formed on the outer end of the core 6. Rebated into 
the outer face of the plate is a locking collar 18 secured 
by four screws. This collar is internally formed as a 
double hexagon so that there are twelve itions which 
it can occupy in relation to the head 17 with which it 
en . A large number of holes (say, 20) are provided 
for alternative positions of the screws and a different 
number of holes (say, 16) vided in the collar 18. 
By virtue of the vernier adjustment provided by the 
different spacing of the holes and the fact that the 
collar can be fitted over the hexagon in two ways spaced 
by 30 deg,, it will be possible always to find four regis- 
tering and symmetrically-spaced pairs of holes for the 
screws, at the most three-quarters of a degree apart. 
Seoured to the outer face of the plate 15 is an index 


plate 20 having a serrated edge for the en ent of a 
counterweight bracket which also serves as the lever by 
which the 


lade is rotated about its as axis, 
i.c., by which the pitch is changed. he assembled 
shank of the blade, t ore, ts the same external 
attributes a4 in the case of wholly metal blades in that 
it has the required thrust bearing and index plate. The 
core 6 and 3 are locked against rotation by the 
plate 15 and locking collar 18, and it is immaterial 
whether it is a right- or a left-handed blade, since the 
centrifugal twisting move nent of the blade is rendered 
ineffective by the eppositp thread arrangement.— 
( Accepted, July 26, 1938.) 


ELECTRICAL APPARATUS. 


488,727. G.H. Fletcher, of Sheffield, and Metro- 
politan-Vickers Electrical Company, Limited, of 
Motor-Generator Set. (2 Figs.) January 


London. 
28, 1937.-The invention is a motor-generator set as 


used on trolley-'busea, in which the motor is fed from a | 


600-volt supply and the generator produces a low voltage 
of about 35 volts, for lighting purposes and for supplying 
electrical control circuits. ite sete are usually mainly 
excited by series field windings, and with this arrange- 
ment the speed of the set may beeome unduly high 
under conditions of light load on the generator, such 
as when the generator is required only to charge a 
battery. The motor is provided with a shunt-field 


winding connected acroas the generator armature. This 





winding is of thick wire compared with the thin wire 
required for a winding connected across the high-voltage 
motor circuit, and high-voltage insulation is provided 
between the field structure of the motor arid the low- 
voltage insulation on the field winding. The yoke 1 
of the motor-field structure has two pairs of main poles 
2 and 3, and interpoles 5. The pole 2 is provided with 
a series-field winding 8, as also is the diametrically 
opposite pole. The pole 3, however, and the diametri- 
cally oppuaihe palene oan ided with a field winding 9 
co across the brushes of the generator and 
wound in usual manner in a metal bobbin; bei 
lated from it ioe insulation 11 to wi 
the voltage of generator circuit. The complete coil, 


insu- 


n / 
Yip 









together with the spool, is then enclosed in high-tension 
insulation 12 to withstand the of the motor- 
supply circuit, and the coil is fit to the pole 3. 
The coil 9 is insulated from the series winding 8 and the 
other pate of the motor to which the high voltage is 
applied by two separate layers of insulation, while 
metal spool is employed for testing the insulation 12, 
a test lead being connected to the spool for the purpose. 
In operation the pole 3 and the diametrically o ite 
pole are excited from the generator by the winding 9, 
whereby shunt excitation is vided for the motor, 
so that upon reduction of the load on the generator the 
excitation provided by the winding will vent the 
> accelerated to an undesirably high speed. 
(Se .) 


| INTERNAL-COMBUSTION ENGINES. 


| 489,312. Automotive Products Company, Limited, 
of London, D. T. Brock, of London, and oe 
aie and 





|of Lomdon. Camshaft. (4 Figs.) J > 
—The secon is a light-weight camshaft for single 
roults-cyli uel-injection pump units, particularly for 
aircraft, The camshaft for a fow-cyliallie pump for an 
ne ae engine comprises an outer tubular 
mem 0, which four cams for operating the respec- 
tive —- of the pump. Within the outer member 10 
is a core 15, which ja slid into the outer member when the 
shaft is assembled. This core is composite, its central 
| portion being formed from three strips 16, 17 and 18, of 
| sheet metal, the edges of which are joined together by 
| welding at 19 so as to. a triangular construction. 
| The longitudinal of the strips slide sn 
keyways formed in interior of the outer me 
in this way a driving connection is established between 





y into 




















| 7 B 
463,/2) 
Fig.2. 


% 

the core and the outer member extending for its whole 
length. The core has its end portions threaded and 
tapered so as to accommodate the gear wheels by which 
the camshaft is connected to the engine and also the 
governor mechanism of the injection pump unit. Each 
of the end portions is formed with a circular flange 25, 
which fits om within the outer member 10 and also 
a spigot which is triangular in cross-section so as to 
connect with the strips 16, 17 and 18. These are welded 
in — at 27 so that the core is rendered very rigid 
and yet light in weight. It will be seen that a torque 
imparted to either of the end portions passes to the 
triangular portion of the core and is thence distributed 
along the length of the outer member through the key- 
ways. Thus, the likelihood of overloading any one 
| particular point in the outer member is considerably 
| diminished and as a consequence the thickness of the 
metal can be reduced to cut down the weight as is very 
| desirable in pumps for use with aircraft engines. The 
camshaft is mounted on roller bearings 26 at each end 
of the core 15, and is suitable for use where a torque 
imparted to the cams is transmitted to the core and is 
hence utilised for rotating other mechanism. (Accepted, 
| July 25, 1938.) 


MOTOR ROAD VEHICLES. 


487,703. Hardy Spicer & Company, Limited, of 
Witton, , and T. F. Green, of Witton. 
Flexible Coupling. (2 Figs.) February 20, 1937.— 
The invention is a universal coupling which consists of 
several symmetrically-spaced bolts carried by one shaft 
and housings carried by the other shaft and containing 
blocks of rubber. In the past, unsuccessful attempts have 
been made to vulcanise the outer surfaces of the blocks 
to the housings and their inner surfaces to the bolts. 





and | clinker-pit. 








The outer surfaces have been vulcanised to tubular shells 





under radial tension, the shells being ag fits in the 
housings. Three bolts are carried by th 











which is formed with three spider arms 14 each of which 
is drilled to take the associated bolt and provided on its 
face adjacent to the driven shaft with a cylindrical recess 
15 to receive the reduced end ef the associated bush 16. 
The latter is located on the bolt at its other end by a 
flange adjacent to the head of the bolt. The flange is of 
greater diameter than the external diameter of the bush, 
the projecting portion serving for the end location of the 
inner iphery of the associated rubber block, the 
‘ ite end of which nestles against an external shoulder 
19 formed on the bush. The driven member has a short 





(487, 703) 23 22 


ion which fits into and is welded to a tubular 
r shaft, and a disc portion 22, while the main 


shaft, 
prope: 


the | portions of the housing 23 extend axially from the disc 


jon towards the driving shaft. The ends of the 

sing remote from the driving shaft are formed with 
internal shoulders 24 to receive the adjacent ends of the 
outer surfaces of the rubber blocks. Their opposite 
ends are held in position by washers, which in turn are 
retained in the housings ‘by circlips in internal recesses 
in the housings. For a motor-car of twelve or fifteen 
horse-power the bolts lie in a circle of a diameter of about 
three inches, the over-all diameter of the housing member 
being in the neighbourhood of five inches. The external 
diameter of the rubber blocks is slightly less than one and 
three-quarter inches, and thé internal diameter approxi - 
mately one inch. (Accepted, June 24, 1938.) ut 


STEAM ENGINES, BOILERS, &c. 


488,034. John Thompson Water-Tube ers, 
Limited, of , G. A. Pla , of 
and J. T. Ruddock, of Wolver- 
be Travelling Grate. ( ig:) December 
1936.—-This invention is a travelling. grate with a 
high rate of combustion per square foot of grate surface. 
Provision is also made for burning any unconsumed fuc! 
which passes off the grate into the clinker-pit. A chain 
runs in a horizontal path over supports 2 from a set of 
driving sprockets at the front of the furnace, below 
the coal inlet 4, to a drum 5 at the rear end above the 
This top flight of the chain constitutes the 
effective surface of the grate. From the drum 5 the 
perl ore downwards and forwards to @ second, 
adj » drum 7. The angle of inclination of this 
flight and its | in relation to the top flight will 
depend upon the circumstances of the particular furnace, 
but in general the angle is about 60 and the length 
less than one-quarter of that of the top flight. The 
bearings of the drum 7 are adjustably mounted in 
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vertical guides at the sides of the stoker. Aftcr running 
around the drum 7, the chain 3 upwards to the 
sprockets through a throat 11 in front of the drum 7 
and over longitudinal guides 12 extending nearly to 
the sprockets. A baffle 13 extends from the throat 1! 
and in front of the drum 7 to a point in front of the 
drum 5. The drum 5 may be made adjustable hori- 
zontally. Extending vertically downwards from the 
inner end of the grate is the clinker pit, in the lower part 
of which a clinker-grinder is arranged above the usual 
ash hopper. Usual riddlings and tailings hoppers are 
arran below the return flight of the chain beneat! 
the outer and inner » Tes ively, of the grat: 
In the angle between the. flight of the chain incline: 
downwards and forward and a vertical line throug! 
the extreme inner end of the top flight is arra nged an 
air chest 19 in the shape of a right-angled triangle. This 
chest, which is connected to an air-supply duct 20, h»- 
a series of orifices in its vertical face opening into the 
clinker-pit. Provision is made for controlling the amour 
of air discharged through these orifices to complete the 
combustion of incompletely burnt coal falling into the 
it. The duct 20 is branched from an air-trunk opemn¢ 
Below the guides. An access door 23 is provided. 


e driving shaft | (Sealed.) 
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SOIL EROSION AND CONSERVATION 
IN THE UNITED STATES. 


In recent years, the troubles due to denudation 
and consequent soil erosion have forced themselves 
upon the notice in many countries. For one reason 
and another, the subject has come to the front in 
North America, China, India, Australia, and Africa, 
and even parts of Europe. It has been referred to in 
these columns, having been the subject of lectures 
before more than one of our institutions, and has 
been considered both from the point of supplies, and 
also from that of the ability of land to support 
an increasing population. While in some parts of 


and throughout the first century and a half of 
United States history, sporadic efforts were made 
in various quarters to control erosion of the soil, 
it was only in 1933 that a concerted effort was made 
to attack the problem on a national scale. In that 
year, the Soil Erosion Service was set up as an 
emergency agency in the Department of the Interior 
to help farmers to protect their soil against the erosive 
forces of wind and weather. This new agency of the 
Federal Government drew upon the experience of 
farmers who had tried to check erosion in the past, 
and made use of information gathered by States and 
Federal agricultural experiment stations, and 
agencies of the Department of Agriculture. With 
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Strt-FitLep DEPRESSION ON CULTIVATED LAND. 
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the world the reckless exploitation of natural 
mag as - the United States, has laid waste 
a cts of country, in others, such as Africa 
and India, the eouble io due to excessive grazing 
as a result of the growth of population and of flocks 
and herds since warlike tribes have settled down 
to more peaceful ways. The result is the same— 
denudation followed by soil erosion—and to-day 
scientists and economists are devoting their minds 
to the subject of conservation and rehabilitation, 
80 that lands which have become waste may again 
render their quota of produce in the service of 
humanity. 
In this article it is proposed to give some account 
of the experience in the United States, and of the 
measures being taken to counter the danger of 
which not a little has been heard in the British 
Although early leaders in American life 





recognised the troublesome nature of soil washing 





ON Farm IN NEBRASKA. 


this knowledge available, the Soil Erosion Service 
began to attack the erosion problem through a 
series of demonstration projects in the principal 
agricultural regions of the United States, where 
farmers within the areas concerned were directly 
assisted in the task of controlling erosion ; and, by 
means of this work, their neighbours in the sur- 
rounding areas were shown how the task could be 
accomplished economically and effectively. 

In the early part of 1935, the Soil Erosion Service 
was transferred to the United States Department of 
Agriculture, and all previous soil erosion activities 
of that department were placed under its direction. 
Shortly thereafter, the organisation was renamed 
the Soil Conservation Service, and established in the 
Department of Agriculture as a permanent agency by 
Act of the United States Congress. Under this new 
arrangement, the demonstration activities of the 


been continued and enlarged, so that by April, 
1938, 175 demonstration areas had been established in 
35 States and in Puerto Rico, while erosion-control 
work was also going forward under the technical 
supervision of the Service in the vicinity of more 
than 350 Civilian Conservation Corps camps; and 
hundreds of individual! farms outside demonstration 
and camp areas were being re-planned for soil con- 
servation and used for demonstration purposes in co- 
operation with State Extension Services. Something 
will be said later in this article about the Civil 
Conservation which has contributed so 
greatly to the success of this work. 

At the present time, the Soil Conservation Service's 
demonstration programme covers about 10} million 
acres of privately-owned land in the United States, 
and includes co-operative agreements with approxi- 
mately 56,000 landholders, extending into nearly 
every important farming region. The Soil Conserva- 
tion Service is also conducting a series of scientific 
studies into the nature of erosion and the effective- 
ness of various control measures. It is also surveying 
the precise extent and character of erosion damage 
over wide areas, and is studying a number of water- 
sheds, with a view of recom ing to 
measures for the better control of water run-off and 
the mitigation of foods. Many local soil-conserva- 
tion districts have been established under various 


of these local districts is steadily increasing, so that 
future co-operation with such groups will probably 
continue to be an important activity of the Soil 
Conservation Service. In other words, this Service 
of the United States Department of Agriculture is 
acting as the consulting and supervisory directing 
agency for soil-conservation operations throughout 
the country. 

The early settlers of that portion of the North 
American continent now known as the United 
States, found, when they reached it, a far different 
land from that which now exists. The Indians 
had made little use of the agricultural potentialities, 
there were vast virgin forests, and an abundance of 
wild life; herbaceous and shrubby vegetation was 
profuse. Mountain streams ran clear, and even the 
desert supported good stands of perennial grasses. 
In fact, it seems as if nature employed every trick 
in her bag to promote the absorption and infiltration 
of rains and melting snows. 

When a drop of rain falls upon dense vegetation, 
it is broken into a spray and ultimately finds its 
way into the numberless interstices and channels 


force of the impact causes it to take up 
of earth into suspension and thus to 

When such water sinks into the soil, the 
of solid matter filter out at the surface to 
thin film which chokes up the surface pores 
soil. Thereafter, only a part of each 
drop filters into the soil, while another part is 
unabsorbed and flows over the surface ; the accumu- 
lation of unabsorbed drops on sloping land gives 
rise to surface storm flow, and as streamlets enlarge, 
the relative effect of the surface frictional forces of 
the water against the soil is decreased ; the 
velocity rapidly increases, and thus erosive power 
is generated in geometric ratio, resulting in the 
washing out of gullies and coalescing of streams into 


this process, 400 million tons of soil are washec. 
annually into the Gulf of Mexico by the Mississipp: 
River, and that 100 million acres in the United 
States, of once fertile land, have been essentiall 
prada pinpemt as why tells ome: | 
while another 125 million acres are seriously 
impaired, and an. additional 100 million acres are 
threatened. As typical examples of overyany 
ilt 

in Kansas 


| 


occurrences, Fig. 1, annexed, shows a 
deposit in a land de i 


| 


. ustrates 
a deep deposit of silt near a river bank in Nebraska ; 
not only have piles of silt been removed from inside 
the farm house, but farm implements will be seen 
to have been almost buried. It is estimated that 
the present loss to land owners and to the people 





Soil Erosion Service, as previously operated, have 


of the United States is not less than 400 million dols 
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Fie. 3. Formerty Rich Lanp Denupep or Sor ry ALABAMA. 


each year, and that if the waste is not stopped, by | 
the end of another fifty-year period, the cumulative 
loss will have reached from 25,000 million to 30,000 
million dols. The disastrous effects of soil erosion 
at some points of the country are indicated by the | 
typical views reproduced in Figs. 3 to 9, annexed, 
and on Plate III. Of these, Fig. 3 shows land in the | 
Black Belt area, Alabama, once covered with rich 
black soil, but now, due to sheet erosion, absolutely | 
worthless, being covered with shale and incapable | 
even of growing weeds. Fig. 4 represents a case of | 
sheet erosion in Ventura, California. The land is 
planted with apricot trees; on the left, weeds are 
showing a tendency to control the damage. Fig. 5 
shows another example of damage arising in the 
first place from discing or ploughing up and down 
hill. This particular example was in Nebraska. 
Many other striking cases could be illustrated did 
a permit, but one further must suffice. Fig. 6, 
late III, shows timber land at Sand Springs, 


roots exposed. With erosion 
as the foregoing indicate, it is not to 
at that lower ground often becomes 
soil or silt. Fig. 1 represents a com- 
paratively mild example of this; Fig. 7, Plate III, 
i Here the dark horizontal belt 
its the original top soil of the ground at this 
t, to-day buried under some 5 ft. of silt, which 
has been deposited upon it. 
Another source of great loss in connection with 
soil erosion arises from the silting of reservoirs. 


cases were quoted in Exorverkine of Aug. 27, 1937 
(p ge 233). In the United States, the reservoir 
pacity at the Elephant Butte dam in New Mexico 
is said to have diminished by 13 per cent. in 20 years 
through silting, while in 22 years the Zuni Reservoir, 
in New Mexico, was filled with the products of 
ion to over 70 per cent. of its capacity. .Reser- 
irrigation works of the Boi 
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Fie. 5. Eroston ry Nepraska Dvr 
the second shows the site of the same reservoir only 
ten years later, after it had become filled up so 
that only a small channel now passes through 
the marshy ground on the site of the former lake. 
Although this reservoir was built in 1861, this 
rapid change has come about in only ten years, 
due to the farmers upstream having cleared the 
timber, and tilled increasingly large areas of the hill- 
sides, thus leaving less vegetation to retard the run 
off; at times the silt in the lake was so thick 
that quantities of fish were destroyed and had to be 
removed by wagon loads after heavy rains. 

It is sometimes contended that the value destroyed 
in this way may be measured by the original cost 
of the reservoir, but this view is only justified 
in cases where additional storage can be developed 
indefinitely and at a relatively small cost. There is, 
of course, an ultimate limit of feasible storage in 
every watershed ; moreover, the initial reservoirs, 
being usually constructed at the most favourable 
and economic sites, substitutes or supplementary 
storage facilities, to serve the same locality, are 
almost always more costly. It is, therefore, probably 
more correct to compute the damage due to reservoir 


; | silting upon the basis of replacement rather than 
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upon original storage costs, and the ultimate harm 
in terms of the entire economic development 
dependent upon local water storage. 

In certain instances, the rate of loss of storage 
capacity has been reduced by the detention of silt 
in head-water and valley areas by engineering 
works and screens of vegetation. On the other 
hand, the permanent reduction of the silt content 
in contributing streams, by means of erosion-control 
practices in the watersheds, has been abundantly 
demonstrated, for these not only have the effect 
of conserving lands in the watershed concerned, 
but are outstanding as the only fundamental and 
permanently practicable means of reducing the rate 
of silting of reservoirs. ; 

Another point to be considered in estimating the 
value and effects of erosion control is the influence 
it has upon flood control, for the same practices 
which prevent soil erosion and conserve rain-water 
in the soil to mitigate the effects of droughts upon 
farming conditions, can also make a valu ble con- 
tribution to flood control. Thus, reducing the 
rate of run-off in order to curb erosion automatically 
reduces the volume and velocity of water which might 
otherwise contribute to floods. Similarly, the soil 
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which is retained on the land by erosion-control 
methods, is kept out of streams whose water- 
carrying capacity would otherwise be reduced ; 
so that, when erosion control is applied to land, a 
contribution is made to flood control. 

In spite, however, of the risks of soil erosion and 
increased floods, land must be cleared and cultivated 
in order that it may be devoted to the production 
of food, textile and other crops, if the human race 
and modern civilisation are to continue. It is 
estimated, for example, that in the United States 
alone, fully 350 million acres of land are required 
to supply the present needs and market demands 
for American agricultural and farm products. 
Under these conditions it has, therefore, become 
necessary to discover safe principles making possible 
the continuous use of land, with the preservation or 
restoration of the characteristics of the natural soil 
with respect to water absorption and infiltration 
under cultivation and grazing as the goal to be 
aimed at. The degree to which this objective may 
be achieved of necessity varies widely with the 
slope, the type of soil, the nature and distribution 
of rainfall, and especially the méthods of cropping 
and cultivation in any given watershed. Meanwhile, 
a distinction should be recognised between sustained 
cropping and suicidal agriculture, in the use of both 
soil and water, to the end that the best interests 
of the present and future generations may be served. 
Although level lands present the minimum risk of 
accelerated run-off and the washing away of soils, 
it is estimated that only 75 million out of the neces- 
sary 350 millions of acres of crop land in the United 
States fall within such a classification. 'The people 
of that country, therefore, have to depend chiefly 
upon sloping lands for the production of essential 
crops. It is well known that the difficulties of culti- 
vation increase with the gradient, varying with the 
type of soil and the rainfall characteristics, but a 
maximum safe gradient can be laid down for fields 
cultivated with clean-tilled crops, and another 
for close-growing grain crops; land on steeper 
slopes than these should be devoted only to grass 
cover for intermediate slopes, and forests for the 
still steeper slopes. Once the maximum slope 
gradients for safe cultivation have been established, 
other objectives in land and soil management on 
farm and grazing areas should be sought. Dr. W.C. 
Lowdermilk, Associate Chief, Soil Conservation 
Service, of the United States Department of Agri- 
culture, has suggested the following ends which 
erosion control and prevention should aim at :— 
First, the object should be to increase or restore 
the capacity of cultivated soils to absorb and 
allow the infiltration of water at rates approaching 
those of similar uncultivated soils. Second, to provide 
for the retardation and control of the surface flow 
of unabsorbed waters ; and third, the rehabilitation 
of soils, which have been damaged or ruined by 
erosion, to their original capubilities for the 
absorption of water and the production of vegetation 
or crops. 

As pointed out by Dr. Lowdermilk, the attainment 
of the first of these objects requires the restoration 
of the humus content of the soils concerned by 
turning in cover crops, the application of manures 
and fertilizers, and the rotation of crops with 
different root systems. The use of annual crops 
with deep-penetrating fibrous roots effects, through 
the fine channels left by decay of these roots below 
the ploughed depth, a soil structure favourable to 
infiltration, and. similar practices will meet the 
third objective of rehabilitating eroded soils. The 
second objective is by far the most important from 
an engineering standpoint since, regardless of 
whether the erosion of soil is to be prevented or 
damaged lands are to be restored, the first pre- 
requisite is the adequate control of the surface 
flow of unabsorbed waters. Whatever the effective- 
ness of soil management, precipitation intensities 
in excess of the absorptive capacity of the soil will 
occur on land that is not too arid for cultivation or 
grazing, and provision must be made to restrict the 
accumulation of surface water, es' on culti- 
vated lands, to retard excess flows, and also to lead 
such flow harmlessly down grade and into natural 
drainage channels. The measures now adopted 
for these purposes include contour cultivation, 
strip cropping, terracing, or these in combination, 





and outlet channel and gully control. One of the 
first principles is to keep the velocity of flow of 
unabsorbed water within the limits of safe frictional 
effect produced by the particular soil and vegetation, 
on. te end that rivulets may not be permitted to 

Strip-cropping is one of the measures now being 
widely employed throughout the United States— 
sometimes in combination with the older practice 
of terracing—and is frequently prescribed to retard 
and control surface flow through the alternation of 
close-growing grain or forage crops in strips follow- 
ing contdéurs, between clean-tilled crops. Figs. 10 
to 13, Plate III, show examples of strip-cropping 
as practised in Texas, North Carolina and Iowa, 
from which it will be seen that buffer strips of 
permanent thick corn or of close cover crops, such 
as wheat, alfalfa, legumes or grasses are alternated 
along contours with strips of crops which have to be 
cultivated, to the end that the former shall prevent 
the development of streams of run-off water and 
stop the cutting action of flow from the clean-tilled 
strips above. They also serve to filter out the 
particles of soil from silt-laden water as it is 
checked in meeting with innumerable obstructions, 
the latter also slowing down the water to such an 
extent that more time is allowed for it to soak into 
the ground. In general, the width of strips ranges 
from 75 ft. to 200 ft., depending upon the erodibility 
of the soil, and the steepness of the slope. On 
steeper slopes, and where the soil is inclined to erode 
severely, the strips of cultivated crops should be 
narrow, placing the strips of close-growing crops 
close together. _ Of the four views shown on 
Plate III, Fig. 10 represents one of the first farms 
on which work of this kind was done, the owner 
asserting to-day that he would not under any 
circumstances revert to previous methods. Fig. 11 
shows land sown with buffer strips of alfalfa, the 
intervening spaces being used for wheat and bush 
clover. Fig. 12 shows land with strips of winter 
wheat sown on contours in a summer fallow field in 
Iowa, a method which has proved effective on 
moderate slopes. Fig. 13, a view from North 
Carolina, shows a 25-acre field divided into four 
40-ft. strips across the principal slopes, on which a 
rotation is used of Indian corn, vetch and oats, 
followed by summer hay crop. 

In addition to contour strip cropping, two other 
methods are in use, namely, field and wind strip 
cropping. In the former, the regular farm crops 
are produced in more or less uniform parallel strips 
laid out across the general slope, but not parallel 
to the true contour. This, as will be gathered, is 
a modified form of contour strip cropping, and is 
applicable to uniform gradual slopes on soils which 
are resistant to erosion. It is very simple, and 
while not as effective as contour strip cropping, 
can frequently be used in connection with g 
water-ways where the true contour cannot easily be 
followed. Wind-strip cropping consists in the pro- 
duction of the regular farm crops in long, relatively 
narrow, straight, parallel strips placed across 
direction of the prevailing wind, without regard to 
the contour of the land, and is an effective agent 
in preventing wind erosion, but may be of little 
value in conserving water. 

(To be continued.) 








THE FUTURE OF ALTERNATING- 
CURRENT POWER TRANSMISSION. 


By H. Rissrx. 


A FEw weeks ago the American press commented 
upon an address given by Mr, J. D. Ross, President 
Roosevelt’s chief technical adviser on power genera- 
tion, transmission and distribution, to the Engineers’ 
Club of Seattle, the subject being the future possi- 
bility of linking up all the varied sources of electric 
power in the United States by means of a trans- 
continental “grid.” The climax to Mr. Ross's 
almost revolutionary exposition was the broad hint 
that such a vast in ing power network 
would, in all probability, operate as a super- 
tension direct-current system. is statement, 
coupled with the fact that tests are already being 
carried out on a 5,000-kW experimental direct- 





current system, operating at. 30,000 volts and 


transmitting power over a distance of 17 miles, 
once more raises doubts in the engineering mind as 
to the future of alternating current for the transport 
of electrical energy in bulk and over long distances. 

For more than half a century the supremacy of 
alternating current in this sphere has remained 
unchallenged. The ‘‘ battle of the systems ” ended 
in the ‘eighties of last century, and has been almost 
forgotten. But the question now arises whether 
that battle was decisive, in an absolute sense, or 
whether—as Lord Rayleigh prophesied to Kelvin* 
at the time—direct current will have its revenge 
in a final encounter, after which it will once more 
come into its own. We are living in a revolutionary 
age, an era of renaissance, embracing the whole 
complex of human achievement—economies, politics, 
science, technology. In the engineering sphere 
we are to-day witnessing the decay of electro- 
dynamics as the motivating factor in electrical 
development and its supersession by electronics. 
And it seems likely, therefore, that a future victory 
of direct-current over alternating current in the 
field of power transmission will only be achieved by 
the aid of electronic devices of some kind. The 
advantages in favour of direct-current are still 
largely theoretical.t In fact, at the moment, 
direct-current transmission on the grand scale is 
barely a technical possibility, let alone an economic 
alternative to the present system of power trans- 
mission. Why, then, should responsible engineering 
opinion in the United States be giving serious 
consideration to high-tension direct-current for this 
purpose ? The answer is undoubtedly that the 
power limitation of alternating-current transmission 
systems is no longer a matter of economics, but has 
become a question of a purely technical nature. 

When considering the future possibilities of the 
present system of power transmission, it is necessary 
not only to bear in mind this change in emphasis 
from economic to technical considerations, but also 
to investigate its causes. In the past the economic 
limitation has been closely bound up with the 
attainment of higher transmission pressures. At 
first, no difficulty was experienced in utilising the 
transmission-line conductors to the full extent of 
their power-carrying capacity. Transmission dis- 
tances were short and the amount of power trans- 
mitted was only a few thousand kilowatts. As 
time went on transmission pressures and distances 
gradually increased, and from accumulated expe- 
rience it was found that the optimum economy from 
the points of view both of capital cost and of 
transmission losses was obtained with a line pressure 
of some 1,000 volts for every mile of transmission 
distance, and it was generally felt that any tech- 
nical limitation was to be sought in the characteristics 
of generating plant and transformers rather than 
in those of the transmission line itself. 

But the subsequent development in the United 
States, by 1920, of such long-distance transmission 
systems as the Big Creek and Pit River schemes, 
involving distances of 240 miles and operating at 


the | a pressure of 220 kV, for the first time clearly showed 


that the characteristics of the transmission line 
imposed a prior limitation. This new limitation 
arose from the fact that with transmission lines of 
such length sufficient power could not be trans- 
mitted—at any rate, not with the requisite degree 
of reliability—to justify the cost of the transmission 
system. Nearly twenty years ago, then, the 
accepted theory and practice of power transmission 
indicated that 250 miles represented about the 
maximum distance over which electrical energy 
could be transported in bulk; while subsequent 
technical advance, as reflected in the Boulder Dam 
scheme, for example, which came into operation 
in 1936, and which involve. a transmission pressure 
of 287 kV and a distance of 267 miles, has done 
nothing to vitiate that conclusion. The reason for 
this purely technical limitation in the case of the 
present system of power transmission arises partly 
from considerations of finite system reactance and 





* Kelvin himself declared as late as 1907: “I have 
never swerved from the opinion that the right system 
for long-distance transmission of power by electricity 
is the direct-current system.” : 

+ See H. Rissik. ‘“‘Some Aspects of the Electrical 
Transmission of Power by Means of Direct-Current at 
Very High Voltages,” Journal of the Institution of Elec- 





trical Engineere, vol. xxv, pages 1-33 (1934). 
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partly from the excitation requirements of the 
transmission line. Let us examine the latter aspect 
first, for a qualitative analysis brings out clearly 
the influence of line excitation upon the economics 
of the transmission problem. 

It is not generally realised that a transmission 
line requires excitation no less than a generator or 
« transformer. This excitation varies with the load, 
as in the case of a d o-electric machine, and its 
supply must be regulated by the generators or by 
additional synchronous condensers, or by both 
means. Moreover, it has a direct influence on the 
voltage at the receiving end of the transmission 
line, and it is precisely this interdependence between 
power transmitted, line voltage, and line excitation 
which leads to the difficulty of operating long- 
distance transmission lines. In this connection it | 
is to be borne in mind that the excitation require- | 
ments of the line may be met partially, and in the 
case of very long lines wholly, by the charging 
current due to line capacitance. This charging 
current, being wattless, contributes only to the | 
transmission losses, and for a given line there is an | 
optimum value of transmission pressure for which 
these losses are a minimum. For line pressures 
below this value the power current is then too great, | 
while for higher pressures the charging current | 
becomes excessive. The bigger the line susceptance 
due to capacitance, the lower will be the optimum | 
transmission pressure. As the capacitive suscep- 
tance is proportional to the length of the line as 
well as to the system frequency, it is at once seen 
that the optimum value of the transmission voltage 
(ie., the value for which the power losses are a 
minimum) can be raised, thus increasing the power- 
transmitting capacity of the line, by lowering the | 
frequency. Here, then, we have the first indication 
as to the economic use of direct-current as a means | 
of long-distance power transmission. 

The influence of the charging current on the | 
transmission losses may, perhaps, be seen more 
clearly from Fig. 1. If E be the transmission 
pressure and I, the load (power) current, then the | 


power transmitted te /3EI,. If I, be the| 
charging (quadrature) current, "then the exciting 


kilovolt-ampere is, similarly 1 3E I,. The power 
losses are then 31° R = 3 R(I,* + 1°), where R 
is the line resistance per phase. By doubling the | 
transmission voltage the charging current will be | 
doubled also, but the load current will be halved | 
(for the same transmitted power). The resultant | 
line current will thus be reduced from I, to I,. | 
On raising the transmission voltage still further a | 
point is eventually reached where the line a ™ ” 
becomes a minimum, as shown at I, in Fig. 1. 
increase in voltage beyond this optimum value wil 
result in an increase in the total current carried by i} 
the line, due to the preponderating effect of the | 
charging current. Suppose now, the length of the | 
transmission line be, say, doubled. If E remains 
unchanged at the above optimum value, it is clear 
that the charging current I, will also be doubled. | 
Consequently, the line current I will be taapeasel 
and the line will no longer be operating under the 
most favourable conditions. To reduce the line 
current to the optimum value necessitates a decrease 
in transmission voltage. But such a decrease | 
would defeat its object, ‘or it would require a) 
corresponding increase in the load current I, 
the power transmitted -ere to remain the enme. 
This would in turn reeult in increased line losses, | 
over and above the doubling of these losses due to 
the twofold increase in transmission distance, and | 
thus of the line resistance, 








The only way out of this technical dilemma is to | where k,, k, and &, are constants, f is the system | 
D is the transmission distance in miles, | 


increase the conductor cross-section. By this 
means the condition of optimum tranamiasion | 
voltage may be retained, but at the expense of | 
inereased line material and supports, that is to say, 
of an increase in cost of the transmission line. The 
charging current thus directly enters into the 
economics of the transmission problem. This aspect 
of long-distance power transmission is best shown 
by deriving an expression for a figure of merit for 
ihe transmission line which takes into account not 
only the line losses, but also the amount of line 
material. This figure of merit may be termed the 
* eostliness factor '’ of the transmission line, and is 





then defined as the product of the per unit trans- 


mission losses, and the weight of line material per 
kilowatt transmitted. The former term is a measure 
of the operating cost of the line, while the latter 
term is a measure of the capital outlay. The 


resistance per phase is R _ where p is the 


resistivity and A the cross-sectional area of the 
conductors, and D is the transmission distance. 
If P be the power transmitted, then the per unit 
power loss is 
3p D 
AP 
The weight of line material is 
A is the density of the conductor material. 
weight per kilowatt transmitted is thus 
_W_3ADA 
wart ?p _ ey 
From (1) and (2) the costliness factor of the 
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| frequency, 


E is the line pressure in kilovolts, P is the trans- 
mitted power in kilowatts, and C is the line capaci- 
tance to neutral in microfarads per mile. 

It is at once sven that in the case of direct-current 
transmission, when f = 0, or of short alternating- 
current lines, for which C ~ 0, the second term 
in the above expressions becomes zero, so that the 
figure of merit for the transmission line is then 
determinal solely by the ratio of distance to voltage. 
As has already been mentioned, past experience 
has gone to show that the optimum value of this 
ratio is in the neighbourhood of 1,000 volts per 
mile. The second term in (3b) becomes of impor- 


tance whenever the effect of capacitive reactance 
begins to make itself felt, that is, as soon as the 
question of frequency enters into the transmission 
problem. The occurrence of this second term in 
the expression for the overall figure of merit F 
is in itself an indication that the transmission of 
power cannot take place so economically with 
al ing current as with direct current at the 
same voltage. Furthermore, as C is practically a 
constant, it is evident that with increasing trans- 
mission distance D the transmission of power 
becomes ever less economical. 

Take, for example, the Boulder Dam line, for 
which E = 287,500 volts, D = 267 miles and 
P = 240 megawatts. If the transmission distance 
were increased to 500 miles, the line voltage would 
have to be raised to 540 kV in order that the first 
term in expression (3b) should remain unaltered. The 
simultaneous increase in D and E, however, raises 
the second term in (3b) to 6-5 times its former 
value. Hence P would have to be increased to 
1,560 megawatts in order to restore the costliness 
factor of the transmission line to the original figure. 
In the case of a 750-mile transmission line the new 
values would be E = 810 kV and P = 5,250,000 kW. 
Under these circumstances we arrive at a state of 
aflairs where with distances of 500 miles, let alone 
750 or even 1,000 miles, the necessary transmitted 
power becomes fantastically large if the transmission 
system is to operate upon an economic basis. It 
is clear, therefore, that the question of line excita- 
tion is the determinating factor in the economics 
of the transmission problem. 

Let us now consider this problem from its 
technical aspects. In the first place, there is 
a limit to the transmission voltage, imposed 
by considerations of insulation. Probably the 
maximum figure attainable to-day is in the region 
of 400 kV. Secondly, there is a limit to the 
amount of power which can be transmitted over 
a, given line, this limit being determined in the 
last analysis by its inductive reactance. As is 
well known, the maximum power which can be 
carried by a line is 
(4) 


Py _ 


E, E, sin @ 
xX 


Where X is the total line reactance, E, and E, are 
the voltages at the two ends of the line, and @ is 
the angle of displacement between them. The 
latter depends in a complicated manner on the ratio 
between the line reactance X and the generator and 
load reactances, as well as upon the inertias of the 
synchronous machines at the two ends of the line. 
Average values of the transmission angle @ lie 
between 30 and 60 electrical degrees, according to 
the length of the line. Such values correspond to 
the steady-state power limit of the transmission 
system, which is reached when the phase angle 
between the voltages behind the synchronous 
machine reactances attains 90 deg.* For example, 
the stability limit might be reached with an angle 
of 25 deg. between the air-gap and terminal voltages 
of the generators, 36 deg. between the terminal 
voltages at the two ends of the line (including 
transformers), and 29 deg. between the terminal 
and air-gap voltages of the synchronous machinery 
at the receiving end of the line. Assuming that 
the receiving-end plant, whether generators or 
synchronous motors or condensers, provides for the 
necessary line excitation so that the two line terminal 
voltages are kept the same, and taking average 
figures of 0-7 ohm per mile for the line reactance 
and 35 deg. for the transmission angle, then equation 





(4) becomes 

E* E? 
| bere 
| This relation is shown graphically in Fig. 2. In 
the case of a 400-mile transmission line operating 
at 400 kV, for example, the power limit would 
thus be 320,000 kW. On the other hand, at 132 kV 
the power limit for the same transmission distance 
would only be 35,000 kW. Assuming the same 
“ gostliness factor ’’ as for the Boulder Dam line, 
the minimum powers that can be economically 
transmitted in these two cases are, respectively, 
1,370,000 kW and 92,000 kW, as given by equation 


Py = (4a) 





° all circuit resistance to be neglected, as 





/ Assuming 
in equation (4). 
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HYDRAULIC BUFFER STOP AT ALDGATE EAST STATION. 


. CONSTRUCTED BY MESSRS. RANSOMES AND RAPIER, LIMITED, ENGINEERS, IPSWICH. 
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(3a), when taking f = 50 cycles, and C = 0-014 »F, Cuart or Inon anp Sreev. Prices,—Mesers. W. 


F ; Richards and Sons, Limited, Britannia Foundry, Middles- 
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tension transmission lines. The prior limitation veeatakere of prices of iron and steel 
imposed by stability considerations in the case of | years 1914-1939. ‘The prices for 


long-di ion i | Crown ber iron, iron ship castings, iron ship rivets and 
g-distance transmission is here clearly apparent of atoel p) oats Guldiieabedinem ate 
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TENSION-TYPE BUFFER STOPS 
AT ALDGATE EAST STATION. 


In our issue of November 4, 1938, page 531, a 
description was given of the reconstruction of the 
Aldgate East’ station of the Lendon Passenger 
Transport Boatd. In connection with this work 
a new buffer stop, the first of a new type, is in course 
of manufacture at the works of Messrs. Ransomes and 
Rapier, Limited, Waterside Ironworks, ‘Ipswich. 
The new buffer stop, which is illustrated in Figs. 1 to 
4 on this page, works on the well-established hydraulic 
principle in which the resistance is obtained by the 
movement of a piston in a cylinder containing fluid, oil 
being used in the present instance, The outstanding 
feature of the new stop is that an unusually long 
stroke is obtained. With the ordinary type of buffer 
stop, in which the piston rod is in compression during 
the retardation of the train, the stroke is limited to a 
maximum length of about 11 ft., and as a stroke of 
17 ft. was required in the present instance, the instal. 
lation was designed with the piston rod in tension, 
The buffers have a maximum duty of stopping a train 
weighing 300 tons and moving at 13 m.p.h. The 
resistance, which is practically constant throughout 
the stroke, is 106 tons. The arrangement of the installa - 
tion is shown in Figs. 1 to 3. It will be seen that the 
buffer stop is built into a pit 4ft. 10} in. deep, and 
that it consists of a braced buffer structure, provided 
at one end with shoes which slide along the track rails, 
the vertical reaction being taken by a slipper on the 
underside of the pitside girders. These girders are 22 ft. 
4 in. long, and they carry the track rails over the span of 
the open pit on their upper side. As shown in Figs. 1 
and 2, the buffer structure is connected to a piston 
rod with the piston working in a hydraulic cylinder of 
sufficient length to accommodate the full stroke of 
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17 ft. The cylinder is securely anchored, as it has to 
resist the full retardation force of the buffer. 
anchorage, shown in Figs. I to 3, consists of four 3-in. 
diameter bolts with suitable cross girders connected 
to three vertical joists built into the foundation. Re- 
inforcement below the pit level is provided for securing 
these girders. The cylinder is also supported by a 
saddle and strap shown in Fig. 1, and by a cross girder 
between the two pitside girders towards the front end. 
The cylinder is 15 in. in internal diameter, and con- 
sists of two lengths of sol d drawn steel tube joined at 
the centre by means of flanges screwed on and bolted 
together. The cylinder tubes are also screwed at the 
rear end to receive the anchorage, and at the front 
end to receive a gland, fitted with a U-shaped 
leather, as shown in Fig. 4, which prevents leakage 
along the piston rod. The rod i is connected to 
the buffer structure by a swivel joint, shown in Figs. 1 
and 2, to relieve it of all bending stresses. The 
is provided with two longitudinal slots, 
which work over two tapered strips fixed inside the 
cylinder. Due to the taper of thestrips, a diminishing 
area for the passage of the oil from the front to the 
back of the piston is provided throughout the stroke. 
The area of the orifices is so designed that the retarda- 
tion force is constant. The cylinder is provided with a 
plug, and with air-release cocks, for use when filling 
or replenishing the light oil used. The centre line of 
the cylinder is 1 ft. 10 in. below rail level, and approxi- 
mately 5 ft. 4 in. below the buffer level, so that con- 
siderable overturning effect will occur on impact by 
the train. For this reason, the buffer structure has a 
length of 15 ft. between the centre of the upper shoe, 
running on the track rail, and the centre of the lower 
shoe, running on the underside of the pitside girders. 
As shown in the figures, the structure is well braced 
and gusseted to resist distortion on impact, and a 
timber buffer is fitted on the cross girder. Automatic 
resetting of the stop was not required on this installa- 
tion, and shackles are therefore fitted to the diagonal 
supports, at the rail level, as shown in Figs. 1 and 2, 
for the attachment of rope tackle. The overall length 
of the pit for the installation is 43 ft. 4 in. 








LABOUR NOTES. 


Tue Ministry of Labour provisionally estimates that 
at December 12, 1938, the number of insured persons, 
between the ages of 16 and 64, in employment in Great 
Britain, was approximately 12,263,000. This was 5,000 
more than the total for November 14. It is estimated 
that there was an increase of approximately 10,000 as 
compared with December 13, 1937, when, however, out- 
door employment was adversely affected by ba 
weather. Employment improved, between November 
14 and December 12, in coalmining, the motor-vehicle, 
cycle and aircraft industry, metal-goods manufacture, 
engineering, the cotton industry, the silk and artificial 
silk industry, dock, harbour, &c., service, the distri- 
butive trades, and hotel and boarding-house service. 
On the other hand, employment declined in agriculture 
and horticulture, building, public-works contracting, 

i the pottery and hosiery industries, cocoa and 
chocolate manufactire, and certain other food prepar- 
ing industries. 

At December 12, the numbers of unemployed persons 
on the registers of unemployed exchanges in Great 
Britain, were 1,474,019 wholly unemployed, 294,708 
tongeeeny sto and 62,645 normally in casual 

ployment, making a total of 1,831,372. This was 
3,269 more than the number on the registers at Novem- 
ber 14, and 165,965 more than at December 13, 1937. 
The total comprised 1,384,922 men, 45,549 boys, 
356,580 women and 44,321 girls. 


The total of 1,831,372 registered unemployed in- 
cluded 1,695,085 persons who were applying for benefit 
or unemployment allowances. An analysis of these 
applicants according to the length of the last spell of 
registered unemployment is as follows :—774,000 (46 per 
cent.), less than six weeks; 1,076,000 (63 per cent.), 
less than three months; 1,264,000 (74 per cent.), less 
than six months; 281,000 (17 per cent.), 12 months 
ot more. Of the persons on the registers at December 
12, about 61 per cent. were applicants for insurance 
benefit and about 31 per cent. for unemployment allow- 
ances, while about 8 per cent. had no application for 
benefit or unemployment allowances. 


Between November 14 and December 12 the numbers 
of unemployed persons on the registers decreased by 
2,334 in the London area, 1.827 in the South-Western 
area, 6,553 in the Midlands area, and 8,503 in the 
North-Western area. They increased by 9,694 in the 
South-Eastern area, 471 in the North-Eastern area, 
492 in the Northern area, 9,004 in Scotland, and 2,825 
in Wales. As compared with the position at Novem- 
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ber 14, there were, on December 12, 5,870 fewer unem- 
yed in , 3,464 fewer im the motor‘vehicle, 
cycles and aircraft industries, 2,440 fewer in metal-goods 
manufacture, and 2,369 fewer in engineering, &c. 
There were 13,708 more unemployed in the’ build 
trades, and 3,050 more in public-works contracting. 


The estimated numbers in employment at December 
12 and November 14 are inclusive of persons insured 
under the agricultural scheme, and also of persons in 
certain classes of domestic employment which became 
insurable in April last. The comparison between the 
numbers in conpleyment in December, 1938, and 
December, 1937, been based on the total numbers 
assured, inclusive of agricultural workers, but exclusive 
of those domestic workers who became insurable in 
April, 1938. 


In a number of Ministerial Orders issued recently, 
M. Pomeret, the French Minister of Labour, defined 
the incidence of the 40-hour week as amended by the 
decree promulgated by M. Reynaud, Minister of Finance, 
on November 12 last. The five-day week is retained 
only in industries working 38 hours or less a week, and 
then only if they are not dependent on changes in the 
weather, or if their personnel are not in direct touch 
with the public. In all industries working between 38 
and 45 hours a week, the bulk of French trade and 
industry, in short, the five-day week may be retained 
only if the Ministry of Labour inspector does not object 
to it within a week of receiving an application from the 
employer concerned to work an eight-hour day. That 
is to say, five days of eight hours each are retained as 
the basis of the working week, though it now depends 
entirely on the employer whether or not the principle 
is applied. 


According to estimates of the American Iron and 
Steel Institute, production of both ingots and finished 
steel in the first nine months of 1938 was 56 per cent. 
below the tonnage produced in the corresponding period 
of 1937. The number of wage earners employed, how- 
ever, declined only 26 per cent. between the two periods 
from an average of 521,000 for the year 1937 to 385,000 
over the first nine months of 1938. If, according to Steel 
Facts, an organ of the Institute, the number of men em- 
ployed had fallen as sharply as production, only 230,000 
employees would have been in work. The total pay 
received by wage earners also declined less sharply 
than did output, between the two periods, with the 
result that wages in the first nine months of 1938 were 
about 32,500,000 dols. higher than the decline in output 
would indicate. In the first nine months of 1938, steel 


d| employees paid on an hourly, piecework or tonnage 


basis, received a total of 322,227,000 dols. in wages, 
or 51 per cent. below the total of 658,298,000 dols. wages 
paid out in the corresponding period of 1937. Among 
the factors tending to retard the decline in payrolls was 
the greater productions of “ light” steel products in 
the 1938—production totals. In general, more man- 
hours are required to produce a ton of light products 
than a ton of heavy products. Another factor was that 
emergency or “ made” work, usually of a non-produc- 
tive nature, could sometimes be provided for employees. 


Steel Facts, continuing, says that the average number 
of hours worked per week by wage-earning employees 
dropped from 39} hours in the first nine months of 1937 
to 26 hours in the corresponding period of 1938. The 
average in October, 1938, rose to 31-2 hours per week. 
Hourly earnings of w: earners in the industry over 
the first nine months of 1938 were slightly higher than 
the average for the corresponding period of 1937. The 
average for the nine months of 1938 was 83 cents per 
hour, as against 82 cents for last year. Including 
salaried workers, the number of employees of the 
steel industry during the first nine\months of 1938 
averaged 442,000, as against 572,000 for the whole of 
1937. Wages and salaries for the first nine months of 
1938 amounted to 436,715,000 dols., compared with 
785,710,000 dols. in the corresponding period. of last 


year. 


Seventeen resolutions were submitted by representa- 
tives of the International Association of Machinists, at 
the annual meeting of the Metal Trades Department of 
the American Federation of Labour, and all were, it is 
stated, adopted. One called for the levelling of crafts- 
men’s wage rates in Navy yards, arsenals, Air fleets, 
the Engineers’ Corps of the Army, &c., and another for 
a decision of the authorities to have all work for the 
Navy and War De ts carried out in Government 
establishments. A further resolution urged the Govern- 
ment to utilise the Navy yards and Arsenals “ to their 
full capacity in the ing and modernising or repair- 
ing of ordnance equipment, in order to take 
the profits out of war.’ Measures for the protection of 
civilian employees against the encroachment of com- 
missioned and enlisted personnel and greater recogni- 





tion of union committees by officers in charge of Navy 
yatds, Arsenals, &¢., were also for. 


The Minister of Social Welfare in Poland has issued 
a circular relating to the improvement of working, con- 
ditions in industries, foundries and mines. The measures 
which he desires to be taken concern chiefly the cleanli- 
ness of workrooms and their lighting, heating and 
ventilation, the provision of suitable washing accom- 
modation and cloak rooms, and the installation of 
baths where the conditions of work are particularly 
unhygienic. Canteens are to be organised and adequate 
supplies of drinking water provided, and baths and 
creches for infants are to be available in establishments 
employing over 100 women. The Factory Inspection 
Department has been instructed to see that effect is 
given to the Minister’s recommendations. 


The scheme provided for in the New Zealand Security 
Bill, which has now, with certain amendments, been 
enacted, had for its main object the provision of 
national health services for the whole population, in- 
cluding a general practitioners’ service, hospital or 
sanatorium treatment, mental-hospital care and treat- 
ment, maintenance and maternity treatment, as well 
as the cost of maintenance in a maternity home. These 
services were to be available to every person over the 
age of 16 ordinarily resident in New Zealand. In addi- 
tion, a number of cash benefits were to be paid, of 
which the following were new to New Zealand legis- 
lation: Sick benefits payable in respect of temporary 
incapacity, invalids’ benefits payable in respect of per- 
manent incapacity, emergency benefits payable where 
these other benefits and unemployment benefits were 
not payable, widows’ pensions, orphans’ pensions and 
family benefits. It was proposed gradually to sub- 
stitute for the existing non-contributory system of old- 
age pensions, a new contributory system, and to improve 
the existing scales of unemployment benefits and 
minors’ benefits. The main grounds of qualification 
for these benefits were that an applicant should satisfy 
certain conditions of residence and of means. The 
scheme in general was to be financed by means of a 
“* registration fee” of ll. a year, payable quarterly in 
respect of persons over the age of 20, and by means ot 
a “ social security contribution ” at the rate of 1s. in 
the 11. on all salaries, wages and incomes. 


The most important amendment relating to the 
financial provisions of the scheme consists in the addi- 
tion of a special section of the Act providing, in effect. 
that all companies are to pay ls. in the li. on their 
“chargeable income,” which, with minor modifications, 
is the income assessable for income tax. In addition, 
there is a provision for taxation on profits which may 
be distributed to shareholders by non-taxable com- 
panies. Exemption from payment of the tax is allowed 
in the case of companies engaged in gold mining, schee- 
lite mining, petroleum mining, life insurance and bank- 
ing, and further exemption may be allowed to parti- 
cular classes of companies by Order-in-Council. With 
regard to the necessary qualifications for title to receipt 
of benefit, a new provision has been introduced which 
allows recipients of benefits to be absent from New 
Zealand for short periods without losing their rights. 
In the case of old-age benefits the period may be 
up to six months in *he aggregate, and in that of in- 
valids’ benefit up to two years. 


Other amendments include a provision that the right 
of a woman to select her own medical practitioner in a 
maternity hospital must be subject to the concurrence 
of the person or body controlling the hospital. Again, 
war pensioners may be entitled to family benefits in 
addition to superannuation benefits, and compensation 
received under the Workers’ Compensation Act cannot 
in normal circumstances be attached for the payment 
of hospital or medical expenses. 


A communication received by the International 
Labour Oftice at Geneva states that refugees from the 
area of hostilities in China, who are in the camps set 
up by the Central Relief Commission, the International 
Relief Committee, and other agencies, are being afforded 
facilities for manufacturing miscellaneous goods of 
different kinds and are being given training for suitable 
employment. In certain of the more important camps 
the Labour Project Committee has formed classes, 
particularly for women, in basket making, toy making. 
shoemaking, tailoring, and embroidery. In Shanghai, 
the Salvation Army is providing foreign refugees with 
lodging, board, and placement opportunities. Regula- 
tions of the Executive Yuan provide that refugees may 
be called upon during the existing emergency to per- 
form labour service in the construction of military 
roads, railways, hydraulic and defence projects, in 
military transportation, land reclamation, &¢. Enrollees 
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in these activities will be permitted to bring their families 
with them, will be paid at a rate not below the minimum 
for the locality, and will be provided with the requisite 
training and equipment, expenditure for the latter being 
eventually taken out of wages. 





Land-reclamation schemes have been adopted by the 
Central Government and various measures for the 
training and placement of school and teachers and 
students have been undertaken by the Chinese Ministry 
of Education and the Canton municipal officials. More- 
over, the Kwangtung Provincial Government, besides 
adopting a land-reclamation scheme, has undertaken 


a plan for the settlement of some 200,000 workless fisher- | there 


men on the land after a period of training, at an expendi- 
ture of 2,000,000 dols. , the district govern- 
ment of Lungehu, Kwangtung, has decided on a road- 
repair project, which is expected to provide work for not 
less than 10,000 on a wage basis of half a dollar 
per day per : 


The Secretary of babour in 
Philippine Islands has c 
workers in the ; 
offs, According to” 
number about 10,000 in 42 certres) will be persuaded to 
deposit 20 per cent. of theic daily wages on condition 
that the milling centres will deposit an equal amount 
for each worker. The money thus accumulated during 
the working season will then be distributed to them 
during the off-season. Such a plan is already in opera- 
tion in one sugar-milling centre, according to the 
Secretary of Labour, and labourers in this centre are 
more than willing to deposit a small part of their wages, 
induced to do so by the reciprocal contribution of the 
centre. With the money thus ;rovided the labourers 
are sureof a small income to subsist on during the lay-off. 
They can increase this income, ~f course, if they can 
tind other employment. In ordt to make the project 
more workable, the Secretary proposed to extend 
employment during the milling season to six months 
during the year, so that a sufficient amount to cover the 
six months of unemployment could be accumulated. 








THE DEVELOPMENT OF THE HIGH- 
SPEED CRAFT AND ITS MACH- 
INERY.* 


By H. Scorr-Parxe. 


Ir would appear that the mechanically-propelled 
displacement hull of to-day has grown from the sailing 
ship of yesterday, and that the s ier type of steam- 
ship of to-day possesses its depth of hull in the water 
hecause it follows the sailing ship design. The years 
of thought, invention, and imagination that followed 
the installation of the first steam engine in a sailing 
ship hull, produced only one line of development until 
the beginning of this century, when a departure was 
made by those great engineers who evolved the torpedo 
boat whieh, in 1900, was capable of 364 knots, a speed_| 
which has only been increased in the succeeding thirty- 
eight years to 40 knots. From early days a t deal 
of practical thought was spent on the sai ship, 
an element of technical design being intermingled 
with practical construction in the Eighteenth and Nine- 
teenth Centuries. A revolution in design was brought 
about by the necessity of sailing the ship into the wind, 
which demanded considerable keel or side area to 
prevent it making leeway. So the sailing ship deve- 
loped depth in the water for this purpose. The ability 
to carry more load was an incidental advantage. 

The introduction of mechanical propulsion was long 
combated, on the one hand by the practical sailor, 
who was loath to rely on the newly-produced steam 
engine, and on the other by the shipbuilder, whose 
masts, spars, and sails would, he feared, no longer be 
required, Such were the advantages, however, from 
the transport point of view, that the engineer persisted 
until these obstacles were finally overcome, and to-day, 
to all intents and purposes, there are no sails left. 
The engineer, however, was, and still is, controlled by 
the pe a of hull design which were established 
by the sailing ship. The Queen Elizabeth, the Hood, 
and the latest destroyers are thus, to a great extent, 
modelled on the Nineteenth Century sailing ship. An 
examination of the small fast hulls in existence at the 
time my shipyard was started showed that the hydro- 


plane was the fastest of all known designs, but this 
was unusable in bad weather. Of the remainder, the 
double- or hard chine boat seemed the best, 


although the sea-sled craft and other highly experi- 
mental t were tried out. It is probably correct 
that the hard-chine boat had, up till then, proved most 
difficult to drive and most unreliable. During the 
war, however, and afterwards, the Americans had 
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fostered the hard-chine boat and had, to a large extent, 
eliminated its moat jounced faults. Tribute must 
be paid to these builders for a great advance in small- 
boat design. 

But a hull had to be designed which could be steered 
| at all speeds in all conditions of sea. It was essential 
to keep the size of the rudder as small as possible to 
reduce resistance, to find some method of minimising 
or eliminating slapping or hard riding, to produce 
# seaworthy hull. with reliable helm control in bad 
weather, and to prevent the diving of the boat when 
closing the throttles. Another matter as important 
as the construction of a successful hul! was the machi- 
nery to propel it, and at that time it appedred that 
were no suitable either in England or 
on the Continent. There was one suitable marine 
engine in America:  ~ 


factor in affording Y speeds, 

@ rudder,of reasonable size. Briefly, the under- 
water e boat was rearranged so that the 
trim was at a level the forefoot alwa 
in contact with the water and the area distributed in 
such a way that as the speed increased, the whole of 
the hull rose from the water, the alteration of trim being 
only 3 deg. to 3} deg. This constancy of trim ensured 
that side or keel area was maintained along the 
whole length of the hull so that in broken water the 
forefoot was always dividing the oncoming sea or hill 
of water, without the slapping or hard riding effect. 
This is in direct contrast to the hull designed to ride 
with its forefoot out of the water, and together with 
other features of design and a complete balance of 
side areas, made the uction of a direc- 
tionally stable . It could be driven, “ hands off” 
the steering wheel, all through its speed range, and 
with a closed throttle showed no tendency to dive, 
alter trim, or to yaw one way or the other. 

The initial stage of development thus led to a correct 
distribution of plane area to maintain equal pressures 
along its running length and to lift the fore and aft 
length of the boat bodily. When a correct distribution 
of lateral resistance is maintained at all-speeds it is 
possible to use rudders of. nominal size. This leads 
not only to a great diminution of resistance, but renders 
possible the use of unbalanced rud with all their 
consequent advantages, and which further contributes 
to directional stability at all speeds, even in a falling 
sea. Incidentally, there is no pay-off action from the 
propellers. To achieve this result, a series of experi- 
ments with propellers, shafts, and brackets had to be 
made, and it is of interest to note the remarkably 
high speed of revolution which gave the best results. 
For example, with Miss Britain III, at 100 knots, the 
speed of revolution of the propeller was considerably 
over 7,000 r.p.m., but the slip was only 20 per cent. 
and the efficiency remarkably high. 

It was not until 1930 that a twin-engined 200-h.p. 
boat, designed for work with the flying boats of the 
Royal Air Force, was built which proved beyond all 
doubt to be superior to the old round hull. Efforts 
to obtain a British-built engine had failed, and with 
no other alternative, it was decided to produce one. 
This first marine engine was a little over } lb. per 
horse-power lighter than the American engine, had a 
lower centre of gravity, and a much better petrol 
consumption. It also had overhead valve gear, with 
possibly a better carburation system, and was rather 
lighter in its reciprocating parts. It followed American 
ideas in discarding masses of cast iron in the design 
of a marine engine, and it was proved that high engine 
and propeller speeds were satisfactory. The work 
resulted in a 37-ft. 6-in. boat with two 100-h.p. engines, 
two propellers turning the same way, an almost neg- 
ligible rudder area, excellent sea-keeping qualities, 
a load-carrying capacity greater than its predecessors 
of round bilge construction, a comparable petrol 
consumption, in miles per gallon, with twice the speed, 
and no greater initial cost. Many hundreds of the 
boats have now been constructed, with no instance 
of failure of structure, althdugh they have been 
operated in all kinds of extreme sea and weather 
conditions. Boats from 16 ft. in length, designed as 
dinghies, up to 45 ft. in) length, to be used as picket 
boats and Admirals’ barges, were gradually adopted 
by the British Navy, and were the precursors of the 
fast hard-chine boats now in general use. 

The round-bilge hull shell depends to a large extent 
for its stability upon the sheer weight of machinery, 
boilers, &c., and in the absence of this load the shell 
would, of itself, be unstable. In consequence, there 


is little inducement to reduce the weight of either steam 
or Diesel machinery. The hard-chine boat is extremely 
stable as a shell and there is therefore every inducement 
to lighten continually, not only the structure of the 
hull itself but everything, from the machinery to the 
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smallest fitting. 


A destroyer or similar vessel loses 


a ae ay Meo _JFt 
stability as her speed ine’ , whereas the hard-chine 
boat, if properly » increases in stability with 


ly designed, 
increase of speed. The shape of the round-bilge hull 
allows much freer rolling than the shape of the hard- 
chine hull ; even bilge keels and similar devices cannot 
give it the damping effect possessed by the chine and 
the flat bottom of the other hull. With the hard-chine 
type of hull, there is no roll or reactionary roll. Every- 
thing that it carries can be loaded with the lowest 
possible vertical distance from its bottom, so that 
machinery, fuel tanks, oil and water can all be installed 
at a very low level indeed, It has as shallow a draught 
as possible, and to all intents and purposes there is no 
vertical side area and therefore little side resistance 
to the tendency to slide down a hill of water and hence 
no_inclination to roll ; on the contrary, when it tends 
to slide, the action of the Vee-bottom brings it 
u , in contradiction to the action of other types 

When driving into a head sea, or with a following 
sea, there pag he case of the per ay boat at 
normal or 8 a body of water lifting the 
stern above the fore end, while the head wave when 
reached by the bow has to pass along a considerable 
length of the ship to supply sufficient buoyancy to 
lift it. . At faster speeds the hull is in a diving position 
much longer, owing to the difficulty of the head wave 
in finding sufficient area to lift the weight of the ship, 
augmented’ by increased speed and by the possible 
scooping of water aboard. Speeds must, therefore, be 
frequently reduced in rough weather, and when dviving 
faster great caution must be exercised on account 
of the occasionally mych larger sea which always 
prevails, and which has been the cause of some bad 
accidents. Hard-chine motor torpedo boats, in a 
45-m.p.h. wind and an 8-ft. sea of reasonable pitch, 
can be unhesitatingly driven up to the limit of their 
speed, which is 40 knots. 

The 1935-7 design of motor torpedo boat underwent 
Admiralty official rough weather trials, in a 8.W. gale, 
in the Channel off the south-east of the Isle of Wight. 
The conditions were severe, the average sea being 12 ft. 
high, with large seas running as high as 20 ft. With a 
strong wind and spring tides, a destroyer of 1,350 tons 
was easily outrun and she would probably not have 
been able to have been driven at more than 22 knots ; 
the motor torpedo boat running into a head sea could 
be maintained at a speed of 30 knots or more. But the 
closest attention was demanded when the top of the 
sea was reached, as it was possible to drive the boat 
right off the sea, and throttles had to be closed until 
the boat’s attitude conformed to the sea and allowed 
her to be driven again, the interval actually being a 
matter of seconds. 

The design of the fore part of the hull makes it quite 
impossible to dive into the sea, as in the case of the 
other hull, and one is able after a few minutes’ practice 
to control the speed of contact by use of the throttles. 
At the moment when experiencing resistance to the 
forward speed the throttles should be closed; the 
boat will then take its bearing by the bow and the 
throttles may be opened again. Sight as well as 
feeling helps to master the technique of this. Although 
the boat does not dive, it can be driven fast enough 
into a steep short-pitched head sea to plough the sea 
and rosea alg retard its forward speed considerably ; 
but here again, by the technique of closing and opening 
throttles, continuous high speeds can be maintained. 
In other conditions, with the wind and sea abeam, 
or with seas on the quarter or astern, maximum speed 
can be maintained and at 10 deg. off the head sea on 
either hand, very high speeds can be maintained without 
any attention or alteration to throttles. If necessary, 
therefore, by a series of tacks the boat can be driven 
very fast into the sea and wind. Had this boat been 
the length of the destroyer, without doubt it could have 
run at anv speed to the maximum of which it was 
capable. A further proof of the remarkabie stabiliiy 
of the motor torpedo boat hull lies in the fact that she 
was brought beam to wind and sea and the engines 
stopped. In those severe conditions the boat was 
extraordinarily comfortable, whereas if the destroyer 
had stopped her engines and had lain beam to sea, she 
would have ‘rolled stowed boats in the water and 
have been in great danger. 

In the latest design of motor torpedo boat which 
was launched ‘a few weeks ago, the third iy: by the 
trials of the boat was during the big gale that kept 
the Queen Mary at anchor off Ryde, as it was impossible 
to dock her. The boat was driven at all s from 
20 knots te 40 knots, in all conditions of sea, for 34hours, 
in the West Channel, between the mainland and the 
Isle of Wight. She has an improved design of bow 
and an entirely new underwater form of hull and can 
travel faster in bad weather than any other vessel yet 
designed or built, The draught of the hull of the 
original motor torpedo boat is 2 ft. 11 in. and of the 
new boat 3 ft. 9 in., to the under side of the propellers. 
The actual draughts.of the hulls are | ft. 3 in. and 
1. ft, 7 in., respectively. Both these boats can be 


c 








turned at full speed in either direction in a gale, and 
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the perfection of directional stability in all conditions 
of running is such that the movement of the wheel 
ia to all intents and purposes negligible. 

All ordinary forms of hull, when turning, lean out- 
ward, which is most undesirable. The type of boat 
here dealt with has, in virtue of a form of strong 
inward bank, an inherent directional stability when 
turning to either hand, that is, it leans inwards. By 
design, the hull can be made to bank inward to any 
degree required ; so that with rapid turning (and the 
motor torpedo boat can be turned at eS oo to 
her course throughout the speed range of 20-40 knots 
in 7 or 8 seconds), the inward inclination is designed 
to be such that personnel and equipment have practi- 
cally little or no tendency to be thrown outboard. 
This also permits an attitude of the hull to the sea 
such that, while holding enough water by keel area 
to prevent side slipping outwards, the boat is still 
able to run on the top of the sea and very little loss of 
speed occurs; with full helm on either hand at a 
propeller speed of 2,500 r.p.m., a drop of only 300 r.p.m. 
takes place. 

A round-bilge boat built the length of the hard-chine 
motor torpedo boat, with the same weight of structure 
and the same power and machinery, could not be 
driven at more than 20 knots with safety. Above this 
speed it would be impossible to steer it, and it would 
be directionally unstable. The fore body of the boat 
would be driven out of the water, the round bilge 
would afford no thwartship support or stability, and 
the torque reaction of the propellers, together with the 
raising of the centre of gravity, would roll the ship 
over. Moreover, it would be quite impossible for the 
propellers to work efficiently in such a design of hull. 
It may be fairly claimed that there is no limit to the 
size of the hard-chine boat, and it seems incorrect to say 
that as the size of the hull increases more power than 
is obtainable from the steam machinery at present used 
in destroyers would necessarily be required. The 
weight of the machinery can, almost certainly, be 
reduced considerably, the weight of reduction gear 
dispensed with, shaft sizes considerably reduced and the 
speed of the propellers incfeased to an extent thought 
impossible by marine engineers and naval architects 
of to-day. 

(To be continued.) 








VISIT OF THE ‘CORONATION 
SCOT "' TO THE UNITED STATES. 


As already announced in the Press, arrangements 
have been made to send the L.M.S. express train, the 
“ Coronation Scot" to the United States of America, to 
make a tour of American cities prior to her exhibition 
at the World’s Fair, New York. The train, consisting 
of the streamlined locomotive No. 6220 ** Coronation " 
and eight coaches, will be shipped from Southampton 
Docks on or about January 20 in the 8.8. Belpamela, 
and on arrival in the United States, will be unloaded 
at Baltimore, and assembled and made ready for the 
road in the shops of the Baltimore and Ohio Railroad. 
Travelling under her own power, a tour will then be 
made of 38 American cities and towns, covering 3,121 
miles, commencing at Baltimore, on March 21, and 
concluding at Hartford and New Haven, Conn., on 
April 14. The train will be on show at the World’s Fair 
from April 30 to October 31. 





Fie. 1. Coacuine Sroox. 





Fic. 2. INTERIOR 


In the normal course of events, three new train sets 
would be required in 1940 for the Coronation Scot 
service between Euston and Glasgow, and in order that 
the train visiting the United States should be represen- 
tative of the very latest British methods of design and 
construction, the completion of the first of the new 
trains at the L.M.S. Derby works was advanced, so 
that this train could be shipped to the United States 
on the specified date. The train, which was on exhibi- 
tion in Euston station, on Monday, January 9, is 
illustrated in Figs. 1 to 4 on this and the opposite 
pages. It consists of three articulated twin sets 
and two other cars; the first twin set constituting 
a corridor first brake and a corridor first-class coach, 
with a total of 40 seats; the second twin set consist- 
ing of a corridor first lounge and a first-class dining 
car, with a total of 72 seats; and the third twin 
set constituting a kitchen car and a third-class dining 
car, with a total of 44 seats. The loose cars are a first- 
class sleeping car, with 12 berths, and a club saloon, 
with 17 seats. The total accommodation available 
on the train is, therefore, 173 seats and 12 berths. The 
weights of the three articulated twin sets are 59 tons 
4 cwt., 60 tons 19 cwt., and 66 tons 18 cwt. 3 qr., 
respectively, while the weight of the first-class sleeping 
car is 44 tons, and that of the club saloon is 31 tons 
8 owt. | qr., giving a total weight for the train of 262 
tons 10 cwt. It may be mentioned that the weight of a 
train composed of loose vehicles of similar layout to 
standard L.M.S. construction would be 289 tons 13 cwt. 
The exterior painting embodies the standard L.M.S. 
colours, with four gold bands, as shown in Fig. 1. 











or Cius SaALoon. 


Exterior projections have been reduced to a minimum, 
the roof, sides and ends being covered with No. 16 
S.W.G. steel panels finished flush with the windows. 
There is a sheet-metal valance between the bogies, also 
shown in Fig. 1, to within 12 in. of the rail level. The 
space between the adjoining ends of each pair of vehicles 
is closed with rubber sheathing, fitted with an initial 
tension, giving a smooth uniform appearance over the 
whole length of the train. Special attention has been 
paid to sound insulation. The corrugated steel floor 
sheets are welded to the steel underframes, the under- 
side of the sheets being sprayed with asbestos j in. 
thick. The flooring consists of 14 in. cork, with super- 
imposed felt, linoleum and carpet. The inside of the 
roof, body sides, end panels and framework are also 
sprayed with asbestos. Twin glass windows are fitted, 
having a }-in. air space between the glasses. 

With the exception of the sleeping car, the vehicles 
are of light construction. The design of the body and 
underframe is arranged so that the sole bars and cant 
rails are combined in one unit and the trussed longi- 
tudinal members in another. The sole bars and cant 
rails are of high-tensile steel of channel section. Steel 
sockets are welded to these members to receive the 
teak body pillars, which are bolted in position to the 
sockets. Between the quarter-light pillars, the body 
framing is reinforced by steel diaphragms, having 
steel angles spot welded along each vertical edge. These 
diaphragms are welded to the sole bar, cant rail, and 
sockets, and attached to the timber pillars by bolts 
passing through the angles on the diaphragms. The 
steel body panels are welded throughout in one unit 
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‘CORONATION SCOT” ; 





L.M.8.R. 





INTERIOR OF CorrIpOoR-First LouNGE. 





Fic. 4. Bar or Corripor-First LounGs. 


extending between each pair of body-side doors, and 
secured in position by screwing to the timber framing 
and welding to the cant rail at the top. The galvanised 
steel roof panels are welded in position to the roof 
members, the latter being of light construction, and 
secured to the cant rail by welding. All the underframe 
members, with the exception of the sole bars, are of 
mild steel and welded throughout. Standard draw 
and buffing gear is fitted at one end of each articulated 
underframe, with a Gresley type of articulated coupling 
at the other. The bogies are constructed of mild steel, 
welded throughout, and have concentric bolster, and 
laminated side springs, following the design of those 
fitted to existing L.M.S. articulated stock, 

_ The body-side framework is ventilated throughout by 
introducing an air stream through grooves, provided 
at regular intervals of 6 -in., between the bottom edge 
of the body-side steel panels and the timber securing 
fillets attached to the sole bars. The steel roof panels 
are also arranged. -with-the- botton: edge clear of the 
body-side panels, thus providing an air space along the 
whole length of the car. Completé ‘circulation’ of air 
is effected by providing ventilation holes in suitable 
positions in the body-side framing, cant rail and roof 








members. Extractor ventilators are fitted, evenly 
spaced along the centre of the roof, in connection with 
the roof space, for the withdrawal of the circulating 
air. Heating and ventilation are effected by a Stone's 
pressure system, with the exception of the first-class 
sleeping car, in which case a Thermotank equipment 
has been fitted. The Stone’s equipment consists of 
a unit suspended on the underframe containing a 
motor-driven fan, a steam heating coil, motor-operated 


regulating gear, and primary and secondary air | drills 


filters, the latter being of the viscous type. The 
temperature control is automatic, through the medium 
of a compensating thermostat el, _ The air is distri- 
buted throughout the coaches 7 system of ducting, 
and is discharged at a very low velocity at floor level. 
The vents in the coach roof are of such a capacity that 
a light pressure is. maintained within the coach to 
eliminate draughts. A complete air change is effected 
every five minutes or six minutes. Special provision 
is made for rapid pre-heating of the coaches and for the 
automatic stopping of the circulating fan in the event 
of the failure of the steam supply during cold weather, 
The ventilating unit in the first-class sleeping car is 
housed above the vestibule ceiling, and supplies heated 


air and air at atmospheric temperature through separate 
ducts to a punkah louvre in each sleeping berth. All 
the air is cleaned by filters of the viscous type. 

The interior arrangements and decorations of the 
majority of the coaches are very similar to that of the 
earlier Coronation Scot train described in ENGINEERING, 
vol. exliii, page 633 (1937), and need not therefore be 
referred to in detail. The club saloon and corridor 
first lounge coaches, however, present a number of 
novel features, The interior of the club saloon is 
illustrated in Fig, 2. The finish is in English brown 
oak, with an ivory enamelled ceiling. The chairs and 
settees, upholstered in coral Vaumol hides, are arranged 
in groups, as shown, The floor is covered with a 
nigger-brown fitted carpet, divided into squares by 
red lines. The curtains are in colours to tone with the 
furnishing. An electric glow fire is fitted in the centre 
of a cross partition at the opposite end of the saloon 
to the brake compartment, and with a settee and easy 
chairs, gives a fireside effect to this end of the car. 
Two views of the corridor first lounge are reproduced 
in Figs. 3 and 4, This car is divided by a partition in 
the centre, the rear portion being shown in Fig. 3 and 
the front portion, containing a cocktail bar, in Fig. 4. 
The walls in this coach do not follow the contour of 
the body side, but are built out from the cant rail, 
providing a flat vertical side, as shown, with wide 
window sills. The ventilating and heating duct is 
housed behind the body panels, and an alcove electric 
light fitted between each pair of windows extends to 
the full depth of the latter. The curtains are ar- 
ranged so as to hang back clear of the window span 
when not in use, enabling full advantage to be taken 
of the large observation windows. The colour scheme 
is red, white and blue, the blue fitted carpet being 
divided into squares by red lines. The walls adjoining 
the cocktail bar are covered with cream Wareite with 
mural designs, as shown in Fig. 4. The locomotive 
which draws the train was fully described in ENGINEER- 
nq, vol. exliv, pages 8 and 70 (1937). Both the engine 
and train have been constructed to the designs of the 
company’s Chief Mechanical Engineer, Mr. W. A. 
Stanier, and the schemes of colour decoration, up- 
holstery and lighting have been prepared by Mr. Brian 
O’Rorke, A.R.1.B.A. 








AUTOMATICALLY-ROTATED 
STOPING DRILL. 


As the term “ stoping ”’ is confined to mining engineer- 
ing, it may be as well to note, in describing a new 
automatically-rotated and telescopically-fed drill, that 
a “stope” is a working position in a lode which lies 
at a fairly steep angle. Successive stopes are, therefore, 
in a series of steps, either ascending or descending, 
according to the direction in which the lode is being 
attacked, and from this it follows that a stoping drill 
is used in an almost vertical position, the necessary 
resistance to the feed being afforded by the floor when 
a hole is being drilled overhead. As the distance is 
thus fixed, a considerable feed traverse is needed 
if the hole for the blasting charge is to be of serviceable 
depth. In the ‘‘ Golden Arrow ” stoping drill, recently 
introduced by Messrs. Holman Brothers, Limited, 
Caznborne, Cornwall, the amount of traverse is either 
24 in. or 30 in. The drill is operated by compressed 
air and the feed bar is actuated by a piston working 
in a long cylinder in line with the drill cylinder. The 
bar terminates in a sharp cone so that a firm grip is 
obtained on the ground while there are no external 
clamps to foul obstructions when the drill is being 
moved, , The feed pressure is regulated by a control 
valve in the handle of the drill. 

The bit, which is, of course, reciprocated, is actuated 
by a piston in a cylinder of 3 in. bore, and has a stroke 
of 2g in. It is automatically rotated by means of a 
six-spline helical bar having a four-pawl ratchet. The 
piston itself has ten splines at its forward end and the 
splines: of both it and the twist gear are finished by 
fine grinding, a ¢onsiderable reduction of friction 
resulting from the smooth surfaces thus produced. 
The anvil block below the bit is so designed that the 
blows of the piston are transmitted to the bit without 
appreciable loss. The regulating valve is of the circular 
type, which has proved successful on recent Holman 
i It is wholly enclosed in a chest at the rear of the 
cylinder and its wear is stated to be negligible, even 
after long usage. The throttle is situated so as to be 
convenient to a standing man and besides controlling 
the admission of air, has a third position for passing 
live air, when réquired, through the hollow bit to the 
bottom of the hole being drilled. A cowl, integral 
with the. bit chuck, prevents the entry of drilling sludge 
into the working parts of the machine. The lubrication 
is automatic, a supply of oil being delivered to all 
parts by means of an oiler in the air-supply pipe. The 
system prevents escape of oil with the exhaust, by 
trapping it and feeding it to points usually supplied 
by alien reservoirs. The overall] length of the drill 








is 63 in. when telescoped and the weight is 121 Ib. 
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PERSONAL. 


Str Matcotm Campse ts, M.B.E., has been appointed 
chairman of Mesers. Lincoln Cars, Limited, Great West- 
road, Brentford, Middlesex. He succeeds Lord Perry, 
who has resigned owing to pressure of other responsibili- 
ties, but who retains a seat on the board. 

Messrs. Joun Nortu (Founpers anp ENGINEERS), 
Luurep, Clifton House, Euston-road, London, N.W.1, 
have been appointed, by Mussrs. Davey, PAXMAN AND 
Company (Co_cnester), Lourep, Standard Lronworks, 
Colchester, sole selling 
output from their foundry. Messrs. John North inform 
us, moreover, that their principal foundry has recently 
been reorganised, and is now able to produce castings, 
weighing up to 15 tons, having a good é 

rintendent engineer of Messrs. 


of being machined all over. 

Ma. A. H. Parker, supe 
New Zealand Shipping Company, Limited, 122, Leaden- 
hall-street, London, E.C.3, since 1925, retired at the end 
of December. His successor is Mr. G. Ormiston, who 
was assistant superintendent engineer. 

Messrs. Stanetco Propvucts, who have recently 
opened offices at 163, Great Portland-street, London, 
W.1, is a subsidiary company of Messrs. Standard 
Telephones and Cables Limited, Connaught House, 
Aldwych, London, W.C.2. The new organisation will 
carry out the marketing and eventual manufacture of 
refrigerating and air-conditioning equipment, portable 
electric tools of all types, temperature and pressure- 
control instruments, and switchgear. The neral 
manager of Messrs. Staneleo Products is Mr. A. McVie. 

Messrs. Brrrisa Timken, Limirep, Cheston-road, 
\ston, Birmingham, 7, have appointed Mr. D. MeNicoll, 
B.Sc., to the new post of export sales manager, to assist 
in the increasing export business of the firm. 

Mr. Matcotm Brereton, M.A., has accepted the 
position of joint honorary secretary of the Modern Roads 
Movement, 9, Charles-street, St. James’s-square, Lon- 
don, 8.W.1, with Mr. R. Gresnam Cooxe, M.A., whom 
he has succeeded as secretary of the British Road 
Federation. 

Messrs. Nortu-Eastern Evecraic Surprty Company, 
Limitep,. Carliol House, Newcastle-upon-Tyne, 1, have 
appointed Lt.-Col. 8. E. Monkhouse, M.I.E.E., managing 
director of the Company, and Mr. E. H. E. Woodward, 
M.IL.E.E., general manager. These appointments date 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Air © wor, self-contained, electrically-driven, 
| having an output of approximately 5 cub. ft. per minute 
piston displacement, and with a working pressure 
of not less than 3,000 lb. per Tg inch. Public 
Works Department, Wellington, N.Z.; January 31. (T. 
30.904/38) 

Irrigation Pumping Plant, comprising a heavy-oil, 
| cold-starting, four-stroke, bef 6 oma engine, a low- 
| lift centrifugal pump, and all subsidiary equipment and 
| accessories. Ministry of Public Works, in 

Department, Cairo, ; February 8. (T. 30,830/38.) 

Workshop Machinery, comprising an extra-heavy single- 

| spindle moulder with ric motor ; an automatic plane- 

| iron grinder with electric motor; and an electric com- 

pression spray outfit. Union Tender and Supplies 
Board, Pretoria ; January 26. (T. 17,030/39.) 


Generating Plant, comprising two Diesel or semi-Diesel 
type engines direct -coupled to 45-kW alternators, with all 
accessories. Consulting Engineer, Warwick Co-operative 
Dairy Association, Limited, Brisbane, Queensland, Aus- 
traha ; February 6. (T. 17,071/39.) 

Machine Tools for Kafr Farouk sewage-pumping 
station, Ein-Shams, near Cairo. These cieeprios an 
18-in. swing surfacing and boring lathe ; a 6}-in. centre 
automatic screw-cutting lathe; a 3-ft. 6-in. radial 
drilling machine ; a universal grinding machine ; and an 
iron founding plant with a capacity of 1} tons. Ministry 
of Public Works, Main i Department, Cairo, 
Egypt; February 7. (T. 17,076/39.) 

Turbo-Generators, two, of 30,000 kW each, with con- 
densing plant, &c. State Electricity Commission of 
Victoria, Melbourne ; April 26. (T. 30,356/38,) 

Swing Bridge for Cairo-Alexandria Road. Ministry of 
Communications, Cairo ; February 6. (T. 17,077/39.) 

Superheater Flues, 1,000, 5j-in. outside diameter. 
Indian Stores Department, New Delhi; February 6. 
(T. 17,187 /39.) 
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CONTRACTS. 


Messrs. RK. A. Lister anp Company, Lourep, Dursley, | 
Glos., following the establishment of their new A.R.P. 
Department in London, have installed, or are installing, | 
stand-by emergency lighting generating plant for A.R.P. 
purposes in Shell -Mex Rouse London ; at the head office of 
thé Swiss Bank Corporation in London ; at 8t. Dunstan's, | 
Ovingdean ; at the offices of the Westminster Bank, | 
Limites, in Lothbury, Lombard-street, and Threadneedle. | 
street ; and in other buildings in London and elsewhere. 

Messrs. Attsa Craic, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, are supplying one of their six- 
cylinder 48/72-h.p. Diesel engines for installation in a 
cruising yacht, 45 ft. 6 in. in length, built in Brisbane, 
wnd owned by Mr. A. 8S. Huybers; and two 24/36-h.p., 
three-cylinder Diesel engines for installation in a 45-ft. 
cruising yacht owned by Mr. B. Taylor. 

Messrs. Tue Brusn Etecrricat ENGINEERING | 
Company, Liurrep, Loughborough, Leicestershire, have 
received a repeat order from Messrs. J. anv E. Hatt, | 
lamirep, Dartford Ironworks, Dartford. Kent, for four 
250-b.h.p. Diesel engines for vessels of the Blue Star | 
Line. This makes 20 engines in all, the first 16 having | 
been installed in pairs, over a period of four years, for 
lriving refrigeration compressors, between decks, in 
eight of the new Blue Star motorships. The two latest 
ships will be similarly equipped with the new engines 
ordered 








LAUNCHES AND TRIAL TRIPS. 

 Hoperance.”— Single-screw cargo motorship ; two- 
cycle, airless-injection, Swan, Hunter-Doxford opposed- | 
piston oilengine. Launch, January 6. Main dimensions, | 
412 ft. 3in., by 57 ft. 3in., by 38 ft. Built and engined 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Neptune Shipyard, Walker, Newcastle-upon- 
Tyne, 6, to the order of Messrs. Hopemount Shipping | 
Company, Limited, Newcastle-upon-Tyne. 








Trenps or Economic Activity, 1932-1938.—Messrs. 
O. W. Roskill, 46, Catherine-place, Buckingham Gate, 
London, 8.W.1, have sent us a chart showing, in graphical | 
form, the trends of economic and industrial activities | 
during 1932-1938. The graphs relate to industrial 
production (including outputs of the coal, steel, engineer- 
ing and ay ae pee. industries); overseas trade ; | 
prices, wages and employment ; and finance and invest - 
ment data. 


Commtrrer or tHE Privy Counct. ror Screwtrric | 
‘ND InpustriaL Researcu.—Sir Frank E. Smith, 
G.B.E., K.C.B., F.R.8., is relinquishing his intment 
4% secretary to the Committee of the Privy Couneil for | 
Scientific and Industrial Research, on Jan 31. 
King has been graciously pleased to approve int- 
ment of Professor E. V. Appleton, D.Se., F.R.8., to 
succeed Sir Frank Smith. e is at present Jacksonian | 
Professor of Natural Philosophy in the University of | 
Cambridge and Fellow of St. John’s College, Cambridge, | 
and will take up his new appointment on February J. 








BOOKS RECEIVED. 


ry of Health. Persons in Recei, Beer Bey 

( i and Wales). J to Z » 1938. 

London : H.M. Stationery ‘ 6d. net.] 

Fouad I University. Soil Mechanics and Foundation 
Research Laboratory. Bulletin No. 1. Results of 
Research Work Carried for the Period 1933-1936. By 
W. 8. Hanna, G. Tscuesorarerr and M. K. Kuerira. 
Cairo: Soil Mechanics and Foundation Laboratory, 
Fouad I University. 

The Association of Engineering and Shipbuilding Draughts- 
men. The Grid System. By R. Gasper. London: 
The Draughtsman Publishing Company. Limited. 
{Price 2s. net.] 

The Training of the Upper Nile. By F. Newnovuss. 

Published in collaboration with The Institution of Civil 
Engineers. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. net.} 

Mechanical Drawing. By E.8. Younesperc. London: 
Sir Isaac Pitman and Sons, Limited. [Price 3s. 6d.] 
The Elements of Radio-Communication. By O. F. Brown 
and E. L. Garprver. Second edition. London: 
Oxford University Press (Humphrey Milford). [Price 

16s. net.) 

he National Physical Laboratory. Collected Researches. 

Volume XXIV. Standards. London : H.M. Stationery 

Office. [Price 11. 2s. 6d. net.] 

United States National Bureau of Standards. Circular 
No. 0422. Methods of Testing Hosiery. By E. M. 
ScHENKE and H. E. Sua . Washington: Super- 
intendent of D 8 ice 15 cents. ] 

Die Montage von Stahibauten. By Dr.-Inc. E. ScHEeLie- 

wap. Berlin: Julius Springer. [Price 16-80 marks.] 

ience in Africa. 
ing to Tropical and Southern Africa. 
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African Research Survey under the auspices of the | 


Royal Institute of International Affairs. London : 
Oxford University Press (Humphrey Milford). [Price 
10s. 6d. net.) 
Werkzeugverschleiss insbesondere an Drehmeisseln. By 
Proressor Dr.-Inc. Hetnricu ScHaL_Brocnu and Dr.- 
Ing. Retrearp Watuicus. Bertin: V.D.1.-Verlag, 
G.m.b.H. [Price 6-50 marks.) 
partment of Scientific and Industrial Research. Forest 
Products Research. Principal Decays of Softwoods 
used in Great Britain. By K. St. G. Cantwricut and 
W. P.K. Fixpiay. London: H.M. Stationery Office. 
[Price 2s. 6d. net.} 
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Ovurput or Marine MAcHINERY In 1938.—We give 
below a further portion of our annual summary of out- 


uts of marine propelling machinery in Great Britain. | 


The last portion appeared on. page 12, ante.—During 


1938, Mesars. Yarrow and Compauy, Limited, Scotet 





| 
The | G w, W.4, built the 3,600-s.h.p turbine machinery | 


for H.M. patrol ve troned’ Le and mpd the Sase 
Yugoslav destroyers ° = . 

s.h.p. of each vessel bei 20,008, 'y are bulldng the 
machinery for the Greek destroyers Kg eealee and 
Queen Oiga, each of which has an s.h.p. of 34,000, and 
the 40,000-s,h.p. engines of H.M. destroyer Jupiter. 


A Review of Scientific Research Relat- | 
By Dr. E. B. | 


NOTES FROM THE SOUTH-WEST. 
Carptrr, Wednesday. 
The Welsh Coal Trade.—The Welsh steam-coal market 
continued to display a very subdued tone throughout 
the whole of the t week. Demand on both home 
and foreign account failed to show any material expan- 
sion and the amount of business that could be concluded 
remained very limited. Buyers generally, were still 
confining their attention to small quantities for early 
delivery, and were loath to enter into much forward 
i at current pri It seems to be the general 
view that a substantial reduction in prices is imminent. 
but despite the paucity of business offering, sellers are 
able to maintain reserves, and quotations failed to show 
any change. Most collieries were concentrating upon 
completing contract orders already on their books, and 
these continued to absorb by far the larger portion o! 
the present outputs. As a result, although there was 
usually plenty of most of coal available to meet 
present requirements, sellers’ stocks were by no means 
excessively heavy. In addition, most concerns con- 
tinue to hold sufficiently well-filled order books to 
ensure regular working, at present levels, at the mines 
for some while to come. A shortage of the popular 
sized kinds continued to provide the only bright feature 
of the market. Most collieries had well sold their 
potential outputs of these descriptions for some time 
to come, and as a result the tone was well maintained. 
Steady conditions continued to rule for the best la 
qualities, and stocks of these sorts were moving off fairly 
satisfactorily. Other large and sized classes continued 
in ample supply to meet current needs, but quotations 
were unaltered. The small remained dull, and 
ieri to carry very heavy 
sorts. Cokes were readily 
Patent fuel and pitwood 


The Iron and Steel Trade.—Quiet conditions inued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Demand circu- 
lated very slowly, and works remained only partially 


engaged. 











UTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Alien Factories.—The Council of Sheffield Chamber of 
Commerce has considered the question ¢ mee and of 
foreign firms setting in business in this country in 
competition with Britigh manufacturers whose factories 
are already producing goods in tities more than 
sufficient to satisfy the market, both at home and abroad. 
The Chamber raises no objection to foreign firms intro- 
ducing new industries, but thinks that Government 
Departments ought to make careful inquiries before 
allowing aliens establish factories to manufacture 
co ities which are already being produced. 

Trade with Finland.—Sheffield Chamber of Commerce 
mvs that a d tion of business men from Finland 
will probably visit this country early in the summer. It 
is ho that conversations will take place as a result 
of which Finnish buyers will undertake to order more 
British goods. At present the trade balance between 
the two countries is heavily in favour of Finland. The 
Chamber is examining the position with a view, if ible, 
to framing sc as a result of which Sheffield manu- 
facturers would enjoy better trade with Finland. 

Iron and Steel.—In one or two sections manufacturers 
could easily handle more ord but on the whole indus- 
trial Sheffield is busily engaged. The demand for stee! 
has broadened, and furnaces are accounting for larger 
outputs ; forward buying is more substantial, and scrap 
sales are on the increase. The heavy-machinery and 
engineering trades are operating at high pressure. There 
is a strong demand for crushing equipment of all types. 
Twelve stone-breakers have fon ordered by South 
Africa, while other types of crushers are to be supplied 
to the Argentine, Malay Straits, and several Dominions ; 
there is an improved call for coal breakers. India and 
South Africa have placed contracts for large-capacity 
breakers capable of reducing coal from the run-of-mine 
size to }-in. cubes. Works specialising in the production 
of all types of hollow forgings and boiler drums are busily 
employed, and a better demand is reported for railway 
rolling stock. The output of railway-track work has 
been well maintained, and tramway-track work is also 
| in di d by municipal corporations in this country and 
|abroad. Larger quantities of special steels are being 
used in the manufacture of machinery coming in contact 
with corrosive substances, and rising outputs are reported 
in the produetion of stainless steel. utomobile steel 

accessories constitute a progressive section, while 
Sheffield is supplying a large quantity of aircraft steel and 
engine parts. 
|  South- Yorkshire Coal Trade.—The export market shows 
| further weakness, but there is a moderate call for steam 
coal. Large coal is steady, but stocks of smaller grades 
| are accumulating owing to the lesser demand ; forward 
| buying is limi Last year the Humber ports shipped 
| 6,700,000 tons of coal, compared with 8,135,000 tons in 
| 1937. The inland market shows more life, and there 
is a better call for industrial steams ; smalls are also in 
strong demand by electric power stations. The deman« 
| for house coal has reached seasonal dimensions, and gas 
coal is moving freely. 


| NOTES FROM SO 

















Canaptan Nicket Propvuction.—During the first 
| nine months of 1938 the uction of nickel in Canada 
| amounted to 159,863,075 Ib., inst 146,972,120 Ib. 
during the corresponding period of 1937, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 










NOTES FROM THE NORTH. NOTICES OF MEETINGS. 
Grascow, Wednesday. 


Scottish Steel Trade,—In the Scottish steel; gparspornas: oF or MecnanicaL Engingers.—To-night, 



































Pr all the works -» Storey’s-gate, Westminster, §.W.1. Informal 
is not large and as users of foundry pemigecncag Got that Plant will be Discussion on : y Provisions of 
oo ‘ i makes they are | fully employed. there eae New ‘Act,’ to be na by Mr. G. 8. 
stored at the Siem. and ~g Se 4 24 i Wel Eivccotel, Deiet 
° con i is -m., » 24, it, Liverpoo oint 
onhand. An increas- have been ‘wih te Lrvzntoo, Es EnNGINgERING Society. 
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PEAK-LOAD AND EMERGENCY 
POWER PLANTS. 
Ir is very seldom that a large power plant, or a 
combined power and heating plant, has to carry a 
consistently steady load; the capital cost of a 


4 plant designed to take the maximum load con- 


tinuously would, in fact, be unduly high if the 


their | ratio of peak load to average load were large and 
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the duration of the peak comparatively short. 
The nature and extent of the provision required 
for peak loads in power plants must depend largely 
on the size of the plant and also on the magnitude 
and frequency of the peaks. These, of course, will 
depend, in turn, upon the functions of the individual 
undertaking or installation. 

In the case of electric power stations for public 
supply the demand in most districts rises con- 


* | tinuously to a maximum and then diminishes during 


each 24 hours, the sharpness of the peak reflecting 
the industrial or residential character of the district 
served. In these cases the interconnection of 
power stations, by means of the “ grid,” supplies 
an alternative solution to the peak-load’ problem, 
by providing a reservoir which may be drawn upon 


* at need to supply deficiencies in output of the loca! 


generating station, always assuming that trans- 
mission lines and accessory apparatus of sufficient 
capacity have been installed. It may be found, 
however, that the length and cost of these trans- 
mission lines and accessories so increases the cost 
of obtaining additional capacity in this way that 
the provision of extra plant for peak loads may 
be more economical; this is particularly likely 
where emergency conditions, such as fog, are liable 
to impose a greatly increased load on the trans- 
mission system. In large vities, the peak-load plant 
must deal with at least 30 per cent. of the maximum 
load if the base-load plant is to work at a reasonable 
load factor. An emergency such as a transmission 
breakdown is not covered by the provision of 
additional generating plant, but the possibility 
of a shut-down due to the electric generator being 
affected by surges or other causes cannot be dis- 





regarded. If alternative circuits are available the 





peak-load set would then come into operation as 
an emergency set, supplying current for essential 
services only. 

With industrial plants which generate their own 
power, and other plants which require large quan- 
tities of steam intermittently, peaks in the steam 
demand are involved. The capacity of the steam- 
generating plant is then the main consideration, as 
in such -cases the power plant must be capable of 
dealing with the maximum loads. Another type of 
installation requiring special consideration is that 
found in large departmental stores. Mr. W. Howes, 
in a paper read at the Institution of Mechanical 
Engineers in January last,* pointed out that such 
a store may contain between 1,500 and 2,000 motors, 
ranging from ,4; h.p., in such appliances as hair 
clippers, to refrigerating machines absorbing 100 h.p. 
or more. Power is also required for ventilating 
plant and for lighting, and the heat load will vary 
from about 5,000,000 B.Th.U. per hour in summer 
to 36,000,000 B.Th.U. per hour on a very cold 
winter day. Provision must be made, therefore, 
for peak demands for both power and heat, and 
since a breakdown of the electricity supply of quite 
short duration may, in such a case, involve serious 
financial and other consequences, some form of 
emergency supply is essential. In each of these 
examples, plant which is only used for peak loads 
or emergency loads (either power or heat) is likely 
to operate for only a small percentage of the time 
represented by the normal demand; efficiency 
considerations are, therefore, of less importance than 
those of capital cost and space occupied, and the 
solutions adopted will vary according to the.relative 
importance of the factors involved. 

Mr. H. 8. Hvistendahl, in a recent paper read 
before the Institution of Electrical Engineers, 
argued that, for the above reasons, a plant designed 
to take peak loads only could be provided much 
more cheaply than a similar plant designed for 
continuous operation, because a comparatively large 
drop in efficiency would have only a small effect 
on the yearly cost of generation. The main plant 
would operate with a higher load factor and under 
reasonably steady conditions, so that the ultimate 
saving would probably outweigh the increased 
annual cost of the peak-load equipment. The 
validity of this argument would depend upon the 
price of fuel, whether continuous developments in 
demand were taking place, and the extent to which 
such developments would be likely to affect the 
form and scale of the load curve. Usually, however, 
it would be possible to estimate fairly accurately 
for some time ahead, and so to decide whether an 
extension of the base-load plant, initially intended 
for peak loads, would have to be brought into 
continuous operation later as additional base-load 
plant. 

For electric power station peak loads the choice 
of plant lies between steam turbines and oil engines, 
and in either case arrangements must be made 
for putting the set on full load ina few minutes 
when required. This, of course, cannot be done 
from cold in so short a time without, serious risk, 
and Mr. Hvistendah] suggested that, with steam 
plant, the turbine should be kept warm by circu- 
lating hot air around the casing or by electrical 
heating elements embedded in the casing. He also 
emphasised the importance of keeping the shaft in 
true alignment by rotating it slowly when the set 
is not under load. None. of these suggestions is by 
any means new, but the importance of adequate 
precautions in starting-up cannot be over-empha- 
sised. 'Quick-steaming boilers, one type of which 
was described in a recent issue of ENGINEERING, 
are a necessary concomitant; or, if the existing 
boilers have sufficient capacity for the additional 
load, steam accumulators may be considered as a 
possible alternative. The disadvantages of the 
steam accumulator are the space occupied, the 
rather high cost, and the fact that, owing to the 
varying steam pressures, the efficiency of the 
turbine is reduced. On the other hand, a “ bridging” 
accumulator, charged to a high pressure, may be 
used to bridge the interval required for bringing 
the boilers into service. Such an accumulator, 
having a relatively small capacity, could be heated 
electrically. 


* Proc. I. Mech. EB. Vol. 138, page 495. 
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Oil engines would not be considered for 
powers above 3,000 kW to 4,000 kW, although 


much larger units have been installed in certain | a 


instances; but in such cases the initial cost is 
appreciably higher than that of steam plant of the 
same capacity. Although the oil engine has the 
advantage of rapid starting from cold, with large 
engines sufficient time must be allowed for warming 
up, unless hot water is previously circulated through 
the jackets. This, of course, is quite practicable 
when oil engines are used in conjunction with a 
steam plant. The consumption of a modern oil 
engine would be about 0-5 lb. of fuel oil per kW- 
hour generated, and varies very little from full to 
half load or less. The problem of fuel storage is 
much simpler than with steam plant using solid 
fuel, but there will be little advantage. if any, in 
fuel cost if the price of the oil exceeds 3} times 
that of coal. 

In the case of an industrial plant, such as a steel- 
works, the demand for heating-steam is limited to 
the amount required for heating buildings and is 
relatively small ; but the peaks in the power demand 
are frequent and high, and whether direct steam- 
engine drives or electric-motor drives are used 
there will be considerable fluctuations in steam 
pressure and consequent loss of efficiency and of 
output. Similar fluctuations will occur in works 
having intermittent demands for large quantities 
of steam for process work. The use of back- 
pressure and mixed-pressure engines or turbines 
will improve the overall efficiency, but usually will 
only slightly diminish the fluctuations in total 
steam demand. 

The use of steam accumulators in such circum- 
stances will avoid excessive fluctuations of pressure, 
but just as the magnitude of the speed fluctuations 
of an engine depend upon the size of the flywheel 
fitted, so the fluctuations in the pressure of the 
steam supply depend upon the size of accumulator 
installed. If these fluctuations must be kept within 
amall limits the accumulators tend to become 
correspondingly large and costly. The cost must, 
of course, be balanced against the fuel saving due 
to improved boiler efficiencies, and the value of 
possible increased production and greater stability 
of conditions in the works. Much useful informa- 
tion on the use of accumulators in industrial steam 
plant was given by Dr. E. G. Ritchie in a paper 
read before the Institute of Fuel in February last, 
in which he stressed the relatively greater impor- 
tance of uniformity of conditions and adaptability 
to needs as compared with the advantage of 
improved boiler efficiency. 

The problem of the departmental store is a 
special one, as already stated, and differs from 
the others mentioned because the load at any given 
period does not fluctuate greatly, although the 
summer and winter loads differ considerably. It 
is of the utmost importance, in such a plant, that 
any breakdown in the normal supply should be 
dealt with without appreciable loss of time. The 
store is usually so situated that noticeable smoke 
emission must be avoided. Mr. Howes, in the 
paper referred to above, pointed out that there 
would be a considerable amount of refuse, such as 
waste wood, paper, &c., which could be used to 
generate steam in a destructor furnace. In one 
large departmental store over 40,000 Ib. of steam 
per day can be produced in this way. 

Oil engines have certain emergercy advantages 
for such cases, as they occupy coraparatively little 
space and can be pet on load in # ~«-y short time. 
Thirty per cent. of the heat in the fuel can be con- 
verted to electricity in an oil-engine set, and of 
the heat in the cooling water and exhaust gases 
at least a further 30 per cent. can be recovered in 
the form of hot water, large quantities of which 
are required. Mr. Powes, whose experience entitles 
his views to care‘ul consideration, suggested that 
sufficient steam piant might be provided to supply 
the winter demand for heat, using back- 
turbines to generate a corres ing amount of 
electricity, rls the addition of sufficient oil-engine 
plant to su the steady demand for hot water 

and ad electric current. Any balance of 
jeu en required could be taken from the public 
mains. With this arrangement the failure of one 
source would leave the others unaffected and able 





to meet the demands of the essential services. Oil | wit 
engines can be started by means of compressed air, 
partial turn of a handwheel being all that is 
necessary ; and with engines of modern design, 
particularly multi-cylinder engines of moderate size, 
full load can be rapidly applied without danger. 
If a battery of sufficient capacity to drive a small 
electric motor is provided, the engine can be started 
automatically on a failure of the main supply, as 
the motor can operate the lubricating pumps and 
a cam which opens the compressed-air valve. 
Modern methods of insulating from their 
foundations have practically eliminated the prob- 
lems of vibration and noise. 

In planning a new building of this nature there 
is, perhaps, some tendency to consider the power 
and heating plant after the details of the main 
building have been settled, and to locate it in any 
space for which no other use has been found. In 
a large city where ground is costly it is natural, 
of course, that direct earning capacity should be 
the first consideration; but unless the probable 
maximum requirements of the plant are considered 
from the first, and the possible alternative arrange- 
ments worked out and allowed for, it is likely that 
a realisation of the importance of the power plant 
as an aid to earning capacity may be forced upon 
the attention of those responsible, and in no 
uncertain manner. An emergency which cannot 
now be dismissed as merely a remote possibility 
may arise if the plant is in a situation liable to aerial 
bombardment, and consideration of the location of 
new plant cannot disregard the necessity for making 
= protection against damage by enemy air- 
craft. 








PROGRESS IN THE SPECIAL AREAS. 


A DISADVANTAGE of mahy official reports, regarded 
as current documents, is that they appear so 
long after the period to which they refer; for con- 
ditions may have changed in the interval, and com- 
ments, if not facts, may thus have lost some of their 
value. This charge cannot be laid against the 
Reports* of the Commissioners for the Special 
Areas in England and Wales, and in Scotland, 
respectively, which were published a day or two 
before Christmas. These deal with the twelve 
months ended September 30, 1938, and it is there- 
fore possible for any set-back that has occurred 
owing to the recession of trade during that period 
to be taken into account and applied to present 
conditions. It is not superfluous for instance, to 
learn from Sir George Gillett that the Special Areas 
in England and Wales like the rest of the country, 
were affected by the general trade recession during 
the period under review, though it is interesting to 
read that this effect was slightly less than in other 
parts of Great Britain. In Scotland, too, as Lord 
G. N. Douglas-Hamilton points out, the level of 
unemployment in the areas under his jurisdiction 
throughout the year ended June, 1938, was con- 
siderably lower than in the previous year for all 
classes excepting women. This improvement was 
not, however, without its peaks and i 
and the position in general engineering, for instance, 
received a set-back owing to the ion of 
workers at a sewing mechine factory, which had 
experienced a falling-off in orders owing to the 
China-Japan war. The slackening in female employ- 
ment generally is ascribed to be depressed condi- 
tions in the textile industry, a nation-wide problem 
which we are glad to see is now receiving atten- 
tion. 

Generally speaking, the information contained 
in both reports shows that the period under review 
was devoted to pushing forward work which 
had already been started. For instance, the policy 
of encouraging manufacturers to establish new 
factories in the areas through the medium of trading 
estates was continued with success. The lay- 
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tg ehig eer t9 supply” rorriny and railways, 
is ee nearing com large area is 
cuuihintacunben bedi The construction of 
factory premises has made good ‘no> less 
than 76 been completed, while a er 
19 are in, of” erection: “At ‘Treforest, 
Fe ee Pee Tom hie 
prepared for the erection “of factory buildings, 
and the completion of these can be guafanteed in 
from four tg six months. Those factories which 
have been built are mainly of a standard type, the 
design. of which confornis with every requirement of 
the Factory and Workshops Act. They, range in 
size from 6,300 sq, ft, to 18,000..sq. ft... ~< 
29 factories and nine other. buildings have been 
finished and nearly 700 people have found perma- 
nent employment on the estate. It is interesting 
to note that Treforest is the only industrial estate 
in Great Britain on which high-pressure steam, 
among other services, is available for,the factories. 
Similar development to that at Treforest and Team 
Valley is taking place at, Pallion, near Sunderland, 
and St. Helen Auckland, ia south-west Durham, 
in the north, and at Dowlais, Cyfarthfa, Ynyswen, 
Porth, Llantarnam and Cwmbran, in South Wales, 
as well as in West Cumberland. Of these estates 
those at Dowlais and Cyfarthfa are particularly 
interesting as the sites were formerly occupied by 
iron and steel works which had been allowed to fall 
derelict. At Dowlais some 30 acres have been 
cleared and developed and a factory with an area 
of 28,000 sq. ft., and giving employment to 142 
workmen, has, been erected. At. Cyfarthfa a 
factory of 140,000\sq. ft. is ready for the installation 
of-machinery by the firm to which it has been leased. 
Similar developments have taken place at vale 
and in North Lanarkshire, the results of’ which, 
it is claimed, go far to dispel the fallacy that the 
Special Areas are incapable of expanding and diver- 
sifying their light industries. They also demon- 
one the value of such estates as a means of 

ing and eyvansion. We hope. 
thavelonss that the present unfortunate conditions 
in some industries will do nothing to hinder theit 
development. 

i antherad dhe secaumn.tih banc beiotnde. 
there is another side to the picture. »‘The improve- 
ment that has taken place is mainly in the light 
industries ; for, as Sir George Gillett points ‘out, 
there are certain factors’ which militate against 
any material increase of employment in thé staple 
industries of the Special Areas, and in ee 
in the coal, iron and steel and shipbuilding indus- 
tries. One of the reasons for this is the, increase 
in the efficiency, of production. The result is a 
great rise in output in relation to employment, and 
this rise is no doubt dikely to continue. Experience 
during the period under review, in fact, confirms 
the view that the heavy industries cannot be 
expected to absorb the unemployed in the Special 
Areas, and the has also given a striking 
example of the large fluctuations to which these 
industries are subject. The need for broadening the 
basis of industry in these parts of the country is 
therefore emphasised. At the same time, it must 
also. be noted that this again is a nation-wide prob- 
lem to which close attention should be given. In 
this connection, it is interesting to note that new 
industries of a very varied character have been 
introduced into the Special Areas. These include, 
in the North-East, woodworking of various kinds, 
motor-body building, containers, electrical engineer- 
ing, food products, and a number of light-metal 
industries. In South Wales, progress has been 
made with switchgear and other electrical equip- 
ment, paper and paper board, roller skates and 
other steel products, abrasives, chemical and sewing 
machines ; and in West Cumberland the manufac- 
ture of textiles and motor-lawn mowers has been 
introduced. 

A difficult and distressing part of the problem 
with which the Commissioners have to deal is the 
provision of useful occupations for that large group 
of unemployed men who, by reason either of ag 
or disability, ot both, are anlikely to be eabeorbed 
~<a erp: ree fen encouraged 

” are now to ‘aden 
voluntarily in work which i is i bable would 
be undertaken by any other organisation on a wage 
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basis, and, although those participating continue 
to be mainly dependent on their unemployment 
allowances, this form of activity gives them a 
chance of improving their standard of living. This 
employment usually comprises work on the land, 
either in the form of group holdings, cottage home- 
steads, or of allotments, though in Sunderland the 
interiors of no less than 5,900 houses have been 
redecorated under a scheme by which material is 
supplied and brushes loaned. At the same time, 
a great deal of work has been done on the improve- 
ment of sanitary services, in culverting rivers, and 
river-bank work, and in housing generally. 

A close study of both reports leads to the conclu- 
sion that a great deal has been done, and that the 
Commissioners themselves, no less than the many 
others concerned, are greatly to be congratulated on 
the success of their endeavours. As Lord George 
Douglas-Hamilton rightly says, compared with the 
position at the end of 1934, the situation has radically 
improved. Heavy unemployment, once general 
throughout the areas, is now localised in one or 
wo districts, and there seems no reason to doubt 
that the areas, as a whole, can be brought back 
into a healthy state. As it is, their services are 
gradually being modernised, while the popu- 
lation is being adjusted to the numbers which 
they can support under the new conditions. Pre- 
vious dependence upon one or two of the heavier 
industries will be modified by the increasing intro- 
duction of secondary and lighter industries, especially 
in Scotland. It is important to note, however, that 
the problem of a Special Area is not disposed of 
when unemployment has been reduced to negligible 
proportions, unless that reduction has been caused 
by factors which will minimise its vulnerability 
during the next trade depression. The efforts of 
the Commissioners and those who are working with 
them are therefore necessary in order that this 


day to the night thermostat, and vice versa. The 
rooms served by the south circuit are each pro- 
vided with local temperature control, cons: of 
room thermostats and magnetic valves. The north 
cireuit is provided with a recirculating by-pass and 
a motor-driven valve controlled by a “ Variostat,” 
the temperature being automatically controlled to 
give approximately constant room temperatures. 
Mechanical ventilation has been provided only in 
the council chamber on the first floor and in the 
meeting room on the second floor. In both cases, 
an electrically-driven centrifugal fan has been pro- 
vided in the roof space, the fan being designed to 
extract the air from the room. In the council 
chamber, fresh air inlets are provided behind con- 
cealed convection heaters fixed below each window, 
and in the meeting room, a short duct has been 
fitted to connect the extraction grille to the suction 
of the fan. The fans can be operated at two speeds 
for summer and winter use, and are push-button 
controlled. 


KoaD-ENGINEERING SECTION OF THE INSTITUTION 
or Civu, ENGINEERS. 

The council of the Institution of Civil Engineers 
has approved of the formation of a Road Engin- 
eering Section, to include within its scope all matters 
appertaining to the study of road engineering 
relating to planning, construction and research, and 
including highway bridges. All corporate members, 
associates and students of the Institution are 
eligible to support the section and to register their 
names for the purpose of receiving all notices, 
summaries of papers, and other relevant matter. 
The section will be administered by a committee, 
consisting of a chairman and eight other members, 
five, including the chairman, being appointed by 
the council, and the remainder being elected by 
ballot. By a date to be fixed by the section com- 





state of stability may be ensured. 
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NOTES. 


THe InstiruTion OF HEATING AND VENTILATING 
ENGINEERS. 


Up till recently, the meetings of the Institution 
of Heating and Ventilating Engineers have been 
held on the premises of one of the senior institutions, 
the organising work being conducted from the 
Institution’s offices at 12, Russell-square. With 
the increasing membership the need has been felt 
for larger offices, with a meeting room for sectional | 
meetings, a library, and provision for social amenities 
for the members, and a building recently acquired | 
for this purpose was formally opened on Tuesday, 
December 20, at 22, Russell-square, W.C.1. The 
building, which belongs to the Association of 
Heating, Ventilating, and Domestic Engineering 
Employers, and also contains their offices, consists of 
a basement and four floors. The basement is used 
for storage purposes, and also contains a cloak room 
and lavatories, the offices are on the ground floor, 
while the first floor contains the council chamber 
and library, the second fioor a meeting room and a 
committee room, and the third floor a caretaker’s 
flat. The design of the heating, ventilating, and 
hot-water supply systems has been governed partly 
by the fact that it was impossible to cut the existing 
brickwork or to disturb the existing floors, and 
partly by the comparative shortness of the le 
on which the building has been taken. The heating 
system is a low-pressure hot-water apparatus 
served by a gas-fired boiler. Circulation is main- 
tained by gravity, and ordinary cast-iron sectional- 
type radiators have been used throughout the 
building, exeept on the first floor, where concealed 
convection-type heaters have been used. In order 
to ensure satisfactory operation of both types of 
heater under all conditions of load, and to make 
provision for the effect of winter sunshine on the 
heat requirements of those rooms with a south 
aspect, two independent circuits have been pro- 
vided. One circuit serves all the radiators in the 
rooms on the south side, as well as the heaters in 
the couneil chamber and library, and the other the 
radiators in the hall and in the rooms on the north 
side. The boiler is maintained at a constant 
temperature by limit thermometers, an electrically- 
driven clock switch changing the control from the 











|any other corporate member who is a member of 


jsuch nomination in writing to the secretary. The 


mittee, any member of the section who is a member 
or associate member of the Institution may nominate 


the section as a member of committee by delivering 


committee will select from the members nominated, 
and other members chosen by themselves, not less 
than six or more than eight members for placing on 
a ballot list, which‘shall be available to all members 
of the section at a meeting towards the end of each 
session. The activities of the section will include 
the holding of one ordinary meeting of the Insti- 
tution, presided over by the President, to be devoted 
each session to a paper selected by the section 
committee and approved by the council on the 
recommendation of the Publications and Library 
Committee ; together with the holding of such 
sectional meetings as shall be determined by the 
section committee. The choice of papers, and of 
subjects for informal discussion, for such meetings is 
to be in the hands of the section committee, subject 
to the approval of the council. The activities will 
also include the arrangement of a summer or 
autumn meeting, if thought desirable, at which 
papers can be read and discussed, and visits to 
works organised. The inaugural meeting of the 


European countries, and the United States. 
U, of 20 papers will be submitted by authors 
representing the Institute of British Foundrymen 
and foundry technical associations in other countries, 
the business sessions taking place on June 13, 14 
and 16. On the morning of June 13, Professor 
W. L. Bragg, O.B.E., F.R.S., will deliver the fourth 
annual Edward Williams Lecture. During the 
Congress, visits will be paid to ferrous and non- 
ferrous metal foundries in London and the Home 
Counties, while the first section of the post-Congress 
tour (from June 18 to 24) will include motor-coach 
drives and visits to works in the Birmingham, 
Derby, Nottingham, Sheffield, and Manchester 
areas. Delegates remaining for the second section 
of the tour (from June 25 to 30) will visit the Lake 
District and Edinburgh and works in the Glasgow 
and Newcastle-upon-Tyne areas. A programme 
of evening functions has been arranged, and, during 
their tour in the provinces, the delegates will 
often be the guests of the various branches of the 
Institute of British Foundrymen. The secretary 
of the Congress is Mr. T. Makemson, secretary of 
the Institute of British Foundrymen, St. John- 
street Chambers, Deansgate, Manchester, 3, from 
whom further particulars may be obtained. 


NATIONAL DEFENCE AND Exxctrictty Suppty. 


It was recently announced in Parliament that 
discussion had taken place between the Ministry 
of Transport and representatives of public utility 
undertakings on the special precautionary measures 
which should be adopted by way of national defence 
in time of emergency. It is now stated that in 
the case of electricity supply undertakings, the 
conclusion has been reached that, in addition to 
the ordinary measures of air-raid precautions, 
which every good employer must be expected to 
take, the most practical way of dealing with the 
situation will be to provide a national reserve of 
switchgear, transformers and incidental equipment. 
These will then be held at suitable centres under 
the administration of the Central Electricity Board 
and will thus be readily available for installation 
when required. The cost of providing this equip- 
ment and of taking certain other steps for the 
protection of plant outside the scope of ordinary 
“good employer’ precautions is estimated at 
3,000,000/. The Ministry of Transport, in consul- 
tation with the Lord Privy Seal, has, therefore, 
authorised the Electricity Commissioners to inform 
representatives of the industry that Parliament 
will be asked as soon as possible to undertake the 
liability for half this total and to authorise the 
borrowing of the other half by the Board. Interest, 

sinking fund and other necessary charges on this 
account will be met by a levy upon the under- 

takings in a similar way as is already being done 
to meet the cost of standardising the frequency. 








THE ENGINEERING OUTLOOK. 
II.—Tuae Motor Lypustry. 
For the year ending September 30, 1938, the 


section will be held at the Institution on Wednesday, 
A copy of the rules of the 
section can be had on application to the secretary. 
A form for members wishing to register their names 
for the purpose of receiving all notices, advance 
ase | summaries of papers, and other relevant matters, 


February 8, at 6 p.m. 


is being sent to all members in the British Isles. 


No extra subscription is required for members 
joining. Further details of the scheme will appear 


in the January Journal of the Institution. 
Tue INTERNATIONAL FounDRY CONGRESS. 
Organised by the Institute of British Foundrymen, 


under the auspices of the International Committee 
of Foundry Technical Associations, 


the 1939 
International Foundry Congress will be held in 
London from June 12 to 17, and will be followed 


by a tour of the principal foundry centres in Great 


Britain. The tour is divided into two sections, the 


first extending from June 18 to 24 and the second 
from June 25 to 30, so that delegates whose time 
in England is limited may return to their homes 
on June 24 if they wish. 
about 500 delegates will attend the Congress, from 
many parts of the British Empire, the majority of 


It is anticipated that 


output of both private cars and commercial vehicles 
showed a decline compared with the previous year. 
for the first time since 1931 in the case of private 
cars and since 1932 in that of commercial vehicles. 
The fall in the case of private cars amounted to 
12-1 per cent. and in the case of commercial vehicles 
to 10-9 per cent., in comparison with increases in 
1937, compared with 1936 of 10-4. per cent. and 
9-8 per cent., respectively. The fall in production 
in the past year was not altogether unforeseen, 
and it was pointed out in these articles last year 
that the general increase in the cost of living, 
coupled with the price increases made by the 
majority of motor manufacturers, would probably 
result in some reduction ofdemand. The high level 
of raw-material prices and the fact that competition 
has been still further intensified by the introduction 
of new models by several firms has resulted in a 
more serious drop in the profits of most of the 
leading manufacturers than would have been 
expected solely on account of the fall in output. 
The effect of falling demand is, of course, always 
particularly severe in a mass-production industry 
such as the motor trade, since a high proportion 
of total manufacturing costs consists of overheads. 
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in the cycle and aircraft industries, are shown in 
Table I, Between July, 1937, and July, 1938, 
there was an increase in the number of insured 
workpeople, from 351,630 to 387,870. The number 
unemployed also increased to a lesser degree from 
17,014 to 29,926, so that the number in employment 
rose from 334,616 to 357,934. Actually, employ- 
ment in the production of motor vehicles and cycles 
probably declined between the two years, while 
employment in the aircraft industry certainly 
increased considerably. In 1935, the latest year 
for which a definite figure is available, employment 
in the aircraft industry amounted to 35,032, but 
in 1938 it was probably of the order of 120,000, 
and must be still increasing at a rapid rate in view 
of the number of new plants being brought into 
production. 


Taste I.—Employment in Construction of Motor 
Vehicles, Cycles and Aircraft. 
Index 
1y23 
100. 


Number 
Unem- 
ployed. 


Number 
Employed®) 


| Number 
Insured. 


191,830 
234,830 
240,410 
247,140 
251,320 
252,080 


16,108 100-0 
22,015 2, 21- 

17,614 
40,647 
57,462 
55,778 
44,168 


1923 
1928 
1929 
1930 
1931 
1932 
1933 
1994 
1935 
1936 
1937 
1938 


193,858 
196,310 
217,552 
28,819 242,711 
26,538 | 259,292 
19,705 204,295 
17,014 334,616 
29,926 | 357,044 
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I 
* The figures given for the number employed are obtained by 
subtracting the number unemployed from the number insured, 
since the official figures for actual employment are only published 
for June of each year 


Private Cars.—The revised figures for private-car 
production (as published by the Society of Motor 
Manufacturers and Traders, Limited, in their 
annual review) are given in Table II for the years 
ending September 30, 1928, onwards. 


Tasie Il.—Output of Cars (Number). 
Year ending September 30. 

165,352 1934 ... 
182,347 1935 ... 
169,669 1936 . 
158,997 1937 
171,244 1938 
220,779 


. 256,866 
311,544 
353,743 
389,633 
342,390 


1928 
1929. 
1930 
1931 
1932 
1933 
The policy inaugurated last year of introducing 
changes in design gradually, rather than attempting 
to produce entirely new models for the Motor Show, 
has again been followed by the majority of manu- 
facturers. Although this policy has certain advan- 
tages for manufacturers in that it should tend to 
spread demand more evenly over the year, it has 
also a number of disadvantages at the present time, 
when the industry is relying to an increasing extent 
on the replacement demand. If the public are to 
be persuaded to purchase a new car more frequently 
they must be given a strong inducement to do so, 
and at the present time cars three or four years old 
certainly do not appear in the least obsolete, at 
any rate, on the score of appearance. It is, of 
course, inevitable that manufacturers should tend 
to restrict expenditure on new jigs and tools in a 
time of falling demand, and in this respect the 
British companies are following closely the policy 
adopted by the American manufacturers, when the 
latter were faced with a decline in output. 

If, however, there have been few radical changes 
in car design during the last two or three years, 
considerable technical progress has been achieved, 
particularly as regards engine efficiency, ease 
of control, and more comfortable and luxurious 
body-work. Engine efficiency is a factor which 
for some years had received rather less attention 
than a number of other features, such as suspension 
and transmission. In 1938, however, a considerable 
advance was made in this respect, which, coupled 
with the higher performance of modern motor fuels, 
has resulted in very substantial economies in opera- 
tion. Several family cars are now claimed to be 
capable of over 40 miles per gallon, whereas a 
short time ago it was only the very smallest cars 
which could achieve a fuel consumption of this 
order. This improvement has been effected as the 
result of intense study of combustion phenomena, 








which has made possible better control of condi- 
tions within the cylinder. In addition, the greater 
strength in relation to weight of modern alloys has 
enabled higher compression ratios to be utilised. 
Several manufacturers have also devoted increased 
attention to the reduction of overall weight without 
loss of strength and are building body and chassis 
in one unit. It is claimed that this method of 
construction also allows more seating and luggage 
space. Ease of control, improved visibility, and 
more comfortable driving positions have done a 
good deal to increase safety. 

Exports of complete private cars and chassis are 
shown in Table ITI for each of the years 1928 to 1938. 
While exports of complete cars fell by about 17-5 
per cent. compared with 1937, those of chassis 
increased by 4-7 per cent., so that total exports of 
complete cars and chassis decreased by 11-8 per 


Taste III.—United Kingdom Exports of Private Cars. 


Complete 


Cars. Chassis. 


Year. Total. 


18,192 
23,891 
19,226 
17,104 
26,942 
33,802 
34,877 
44,193 
61,173 | 
53,655 | 
44,300 


* Estimated on basis of 11 months 


TABLE IV.—IntTernationat Exrorts or Private Cars. 


1931 1932. 


United States 
Canada .. : 
United Kingdom 
France .. : 
Italy 

Germany 


80,430 

9,282 
18,992 
20,269 
10,686 


7,782 


40,657 
9,800 
31,797 
17,406 
4,544 


8,860 10,844 


Total 147,441 113,064 161,489 


1934. 


143,916 | 
31,274 | 
43,907 
21,288 


10,994 


260,238 


to 20-4 per cent., while the United States’ share 
fell from 51 per cent. to 38 per cent. The sharp 
rise in Italian exports which took place between 
1934 and 1937 does not appear to have been main- 
tained in 1938, though too much importance cannot 
be paid to the estimate for Italian exports in that 
year, since it has not been possible to obtain a later 
figure than that for the first three months of the 
year. 

Turning to the Home market, there was a further 
increase in Home registrations of private cars, as 
shown in Table V. For the last four years there 
has been a gradual diminution of the annual increase 
in Home registrations—which approximates to the 
number of new car owners in each year—the figures 
being 171,429 in 1934-35; 170,085 in 1935-36 ; 
159,144 in 1936-37; and 107,978 in 1937-38. 
Owing to the fact that the September Census figure 
is not yet available, the figure given for the increase 
in registrations in 1937-38 is an under-estimate, 





x | and if allowance be made for this, it is clear that 


| the actual decline in new car owners in 1938 was 

considerably less than might have been expected. 
| It would seem that the decline in the total Home 
| demand for cars was due rather to a fall in replace- 
| ment demand, than to a reduced numter of new car 
|owners. In assessing the future prospects of the 
| industry, this must be considered a favourable 
| factor, since replacement cannot be deferred inde- 
| finitely, and every increase in the total number of 


| oe 
| car Owners means a rise in the replacement demand 


|in years to come, The actual Home market for 
‘new cars in 1938 is shown by the figure for new 


1937. 


1935. 1936. 


. 
did ol = 
| 

| 





229,486 
43,801 


172,572 
47,592 | 
54,520 | 64,765 78,113 
16,054 17,657 19,778 

8,859 t t | 25,772 

21,140 29,091 51,876 


179,957 
42,351 


311,878t 333,821 448,826 


* Estimated on basis of 11 months for United Kingdom, 9 months for United States, 6 months for Canada, France and Germany, 


and 3 months for Italy. 

t Not available. ; 
cent. The steady growth in the proportion of 
total exports accounted for by chassis, which has 
been an outstanding feature of the last few years, 
is no doubt due to the growth in import duties in 
many countries and the erection of assembly 
plants abroad by several British manufacturers. 
In this connection it is interesting to note that, 
during 1938, the Austin Motor Company secured 
a licence for the assembly of cars in Budapest. It 
is understood that other British manufacturers have 
been invited to participate. New Zealand took 
30 per cent. of the total exports in 1938, and British 
Empire countries as a whole 75 per cent., compared 
with 82 per cent. in the previous year. Exports to 
foreign countries, in fact, increased from 9,545 cars 
in 1937 to 10,331 in 1938, the whole of the increase 
being accounted for by exports to Denmark. The 
principal countries, exports to which fell in 1938, 
were New Zealand, British Malaya, India, the 
Union of South Africa, and Eire. 

Some anxiety regarding the future of exports to 
India has been aroused by the revival of a project 
to start the production of both private cars and 
commercial vehicles in that country. It is under- 
stood that the Indian National Congress is now 
interested in the scheme, which was first put forward 
some little time ago. The first stage would consist 
in the erection of an assembly plant which would 
work on imported parts. In the third year it is 
intended that all parts, including the engine, should 
be made in India, and it is claimed that this should 
make cars available at a price considerably below 
that of imported cars. 

Table IV shows exports of private cars from the 
principal exporting countries. It will be seen that 
there was a general contraction in world trade, 
from which the United States manufacturers suffered 
particularly severely. Canada, however, showed a 
small increase in exports, and Germany a substan- 
tial increase. The British share of total exports 
increased from 17-4 per cent. in 1937 to 19-2. per 
cent. in 1938, and the German from 11-5 per cent. 


Excluding Italy. 


registrations, which amounted to 272,192 in the 
year ending September 30, a decrease of 48,047, 
or 15 per cent. on the figure for 1936-37. 

Net imports of private cars and chassis are 
shown in Table VI. For the first time since 1931 
there was a fall in imports, and the figure for 1938 
was below that for any year since 1933. Early in 
1938, considerable alarm was created by the heavy 
imports of cars from Germany, these amounting to 
3,170 in the first three months of the year, against 
5,181 for the whole of 1937, and 515 in 1936. In 
later months, however, these imports fell off sharply, 
and for the eleven months to November, 1938, the 
total amounted to only 3,355. Nevertheless, strong 
pressure was brought to bear for an alteration in 


TasLe V.—Home Registrations of Private Cars. 
(September Census.) 
- 900,557 1934 ... 
. 998,489 1935 ... 
...1,075,081 1936 ... 
«1,103,715 1937 .. 
... 1,149,231 1938*... 
... 1,226,541 
* Licences current at end of August. 


1928 ... 
1929 ... 
1930 ... 
1931 ... 
1932 ... 
1933 ... 


1, 
nF 
oly 

l, 

1,942,226 


the existing 33} per cent. duty, and as from 
August 20 the McKenna duties were abolished 
under a Treasury Order. The duty on motor 
vehicles was thus brought under the general protec- 
tive system of the country, and it became open to 
British manufacturers to present a case to the 
Import Duty Advisory Committee for an increase 
in the rate of duty if this should be considered 
necessary. 

The position was complicated, for some time, by 
the negotiations then in progress for the Anglo- 
United States Trade Agreement; since any general 
increase in the duty would have affected the 
American manufacturers even more severely than 
the Germans. Under the Agreement, Great Britain 
undertook to stabilise the duty on cars of 25 h.p. 
and upwards, which includes the bulk of imports 
fromthe United States atthe existing level of 
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33} per cent. It is thus possible to increase the 
duty on low-powered cars to any level which may 
be necessary. to restrict imports from Germany, 
which consist for the most part of cars rated at 
12 h.p. This should remove any danger of the 
British market being flooded with low-priced 
German cars, but it will probably intensify German 
competition elsewhere. 

That competition from Germany is likely to prove 
increasingly serious in the future is shown by the 
trend of German exports in relation to the total 
world trade in the last two years. In addition, this 
competition may be further intensified on completion 
of the new factory for the production of the Volks- 
wagen, or People’s car. It has been claimed that 
the factory will produce some 1,500,000 vehicles 
per annum in order to provide every family in the 
country with a car in about 10 years’ time, though 
in the first year, production is not likely to exceed 
100,000 cars. The Volkswagen is to be sold in 
Germany at RM. 990 (about 507. at par or 80/. 
at the current rate of exchange), and it is clear 
that with the aid of the subsidy it could be sold 
abroad at a very low figure. 

In one respect in particular, the British motor 
industry might well follow the German example. 


TaBLE VI.—United Kingdom Net Imports of Private Cars, 














Year. | Compless Chassis. | Total. 
1928 . 14,136 8,446 22,582 
1929 . 11,416 10,104 21,520 
1930 . 6,936 2,815 9,751 
1931 . 1,235 883 2,118 
1932 . 2,263 | 499 2,762 
1933 2,997 | 622 3,619 
1934 10,155 696 10,851 
1935 12,351 1,212 13,563 
1936 11,368 775 12,143 
1937 .. 17,851 709 18,636 
1938*... 8,600 430 9,030 








* Estimated (basis 11 months). 
In November, 1938, it was announced that as 
part of the four-year plan a drastic scheme of 
rationalisation was to be put into force, particular 
attention beimg paid to the limitation of the number 
of types produced. In this country, the tendency 
still appears to be towards a multiplication of types. 
as witnessed by the entry of Vauxhall into the 
10-h.p. class and of Stamdard into the 8-h.p. cate- 
gory. It does not seem likely that any limitation 
of types can be achieved except by agreement 
between all firms in the industry, since it is inevitable 
that manufacturers should tend to increase their 
range to include any new models for which public 
demand appears to be increasing. Since this 


TaBLE VII.—Production of Commercial Vehicles. 
Year ending September 30. 


1928 ... 41,525 1934 ... 85,633 
1929 ... 57,576 1935 ... +» 92,176 
1930 ... 67,807 1936 ... - 107,609 
1931 ... 67,292 1937 ... --- 118,116 
1932 ... 61,475 1938 ... - 106,171 
1933 ... 65,508 


TasBiLe VIII.—Home Registrations (United Kingdom). 
(September Census.)f 


1928 ... --. 428,920 1934 ... «+ 537,716 
1929 ... --- 458,019 1935 ... - 562,627 
1930 ... --- 481,893 1936 ... --- 593,943 
1931 ... --- 481,378 1937 ... --- 624,670 
1932 ... --- 490,551 1938*... --- 634,000 
1933 ... - 509,443 


* Licences current at end of August. 
t These figures include hackneys and exempt vehicles in addi- 
tion to commercial vehicles. 


demand is subject to considerable fluctuation, 
many of the larger firms have extended their range 
to cover cars of every possible size. 

Considering now the future prospects of the 
industry : there has been a notable revival of confi- 
dence since the Motor Show, at which orders are 
stated to have been notably more satisfactory 
than in the previous year. Too much attention 
Should not be paid to this factor, however, as 
orders at the Show represent in large measure the 
estimates of agents regarding probable sales in the 
coming year. The new registration figures for 
October show that Home sales are continuing to 
fall short of the level of the previous year, but it 
is satisfactory to note that the margin is narrowing. 
In June and July, 1938, registrations were over 






























































larger fall might have been anticipated, 16-0 per|the case of private cars. The past year, how- 
cent.; and in October, 8-6 per cent. The spring/ever, has been very much more satisfactory for 
months, of course, account for the heaviest sales| manufacturers of commercial vehicles than for 
and there is little doubt that the final results for the | private-car firms, and profits, in several cases, have 
year will be very strongly influenced by the extent | shown an increase. The reason for this is that 
to which it is necessary to increase taxation in the| many of the commercial-vehicle manufacturers 
1939-40 Budget. Bearing in mind that any increase | have received a substantial volume of armament 
in exports is likely to be difficult to achieve, it | orders.. Army lorries c»d other mechanised trans- 
would seem that the prospects of maintaining produc- | port are not included in the figures given in Table 
tion even at the level of 1937-38 are’ by no means | VII, as they fall into the class of exempt vehicles. 
assured. One strongly favourable influence, raw several firms have 60 - A pu Mo wm 
J > 0! in connection with A.R.P., supplying 
TasLe IX.—United Kingdom Net Imports. fire engines, auxiliary fire-fighting equipment and 
refuse-collection vehicles incorporating gas-decon- 
— wore Prep — tamination equipment. In the field of commercial 
:. vehicles proper, the only categories to show an 
— : e Bor 2372 | expansion in output were the Diesel and heavy- 
1930 : 37 1,490 1.527 | weight types of over 5 tons. The heavyweight 
— ° 4 a 1,490 | class of vehicle has been seriously affected by 
1933 . 29 371 400 | recent restrictive legislation, and new registrations 
= = = 1,637 | (in Great Britain) of vehicles over 5 tons declined 
1936 . 295 2,405 2,700 —_—| from 1,466 in the year ending September 30, 1930-31, 
2 = — $13 | to 625 in 1934-35 (including Diesels in both cases), 
‘ ‘ Since then there has been a more or less steady 
* Estimate (basis 11 months). increase. 
; : Total Home registrations, which are shown in 
TaBLe X.—Unites Kingdom Baporte. Table VIII, appear to have increased by about 
’ ‘ , 1 1} per cent. compared with 5 per cent. in the previous 
ae —— ~_— —e year. As in the case of private cars, however, the 
me tat aan * figure for 1938 is an under-estimate, as the 
1929 | 2°636 5,583 8.219 September census figure is not yet available. . 
1009. 3,486 aor 6,545 Net imports, shown in Table IX, fell considerably 
1932 ° FY id 365 both in the case of complete vehicles and chassis, 
= . se i* m ee the total amounting to 1,900 units in 1938, compared 
1935 2'251 11.434 13,685 with 5,113 in the previous year. Exports shown in 
i wae en ase Table X also declined from 20,436 in 1937 to an 
1938* 3,400 10,900 14,300 estimated total of 14,300 in 1938. As shown in 
Table XI, total world trade in commercial vehicles 
* Estimate (basis 11 months). showed little change, a reduction in exports from 
TABLE XI.—InrernationaL Exports or CoMMERCIAL VEHICLES. 
1931. 1932. 1933. 1934, 1935. 1936. 1937, 1938,* 
United States ..) 47,751 24,835 43,277 92,397 98,811 105,799 105,710 108,800 
Canada... =... 9,282 2,734 4,575 12,094 16,738 13,219 22,066 21,700 
France .. 2,416 1,800 2,219 3,682 2,600 3,678 5,336 4,800 
Italy 1,251 245 684 575 t t 7,568 1,000 
Germany e 3,230 2,165 2,506 2,250 8,765 6,432 12,898 19,500 
United Kingdom 5,320 8,382 10,664 13,742 13,685 16,923 20,436 14,300 
Total 69,250 40,161 63,925 124,740 135,599¢ 146,032¢ 174,014 170,100 

















and 3 months for Italy. 


t Not available. t Excluding 


however, is that the replacement demand is likely 
to increase considerably over the next few years. 
According to the Society of Motor Manufacturers 
and Traders, Limited, the average life of a car is 
just over 7} years, and the rapid increase in output 
started in 1932. An in ing number of cars 
should therefore reach the end of their useful life 
in each year after 1939. From a detailed survey 
of the life history of private cars in the County of 
Middlesex, the 8.M.M.T. concludes that the replace- 
ment demand is likely to rise from an estimated 
figure of 175,339 in 1939, to 210,612 in 1941, In 
arriving at these figures, it was assumed that new 
sales would be constant over the four years, 1938 
to 1941, at approximately the 1937 level of 320,000. 
The fact that this assumption has already been 
falsified in 1938 does not, however, materially 
affect the calculation, since the proportion of new 
cars reaching the end of their useful life within 
three years is very small. 

On the other hand, the industry will benefit from 
the reduction of steel and other raw-material prices. 
Apart from the shipbuilders, the motor industry 
have been, perhaps, the strongest critics of the 
price policy pursued by the British Iron and Steel 
Federation, and it has been even suggested that 
some manufacturers might follow the German 
example and experiment with plastic materials 
for bodywork. It is quite possible, therefore, that 
the profits of the industry in the current year may 
exceed those for 1937-38. 

Commercial Vehicles.—The production of commer- 
cial vehicles for years ending September 30, 1928 
to 1938, is shown in Table and, as already 





25 per cent. below the previous year; in August 
10-5 per cent. ; in September, when a considerably 


stated, the fall in output in 1938, which amounted to 


* Estimated on basis of 11 months for United Kingdom, 9 months for United States, 6 months for Canada, France and Germany 


Italy. 


Great Britain and Italy being largely offset by 
increased exports from Germany and the United 
States. The commercial-vehicle manufacturers 
were thus apparently less successful in meeting 
German competition in 1938 than were the private 
car firms. 

The future outlook of commercial-vehicle manu- 
facturers depends largely on the result of the 
claims now being put forward by the railway 
companies for the removal of restrictions on their 
rate-fixing powers. It seems quite probable that 
concessions will be made to the railways, but it is 
likely that they will be dependent upon some form 
of co-operation between the railway companies and 
the road-transport industry; it is, however, too 
early to forecast the effect of this on the demand 
for commercial vehicles, Competition in the 
manufacturing industry will be increased since the 
Austin Motor Company recently announced their 
intention of entering the commercial field as from 
January 1, 1939. Government orders, however, 
are likely to show a further increase, particularly 
in the field of fire fighting, decontamination and 
other A.R.P. equipment, 








British Stanparp Mersops or Testinc TimBper.— 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued, price 2%. 2d. post free, a 
revision of specification No. 373, which deals with methods 
of testing small clear specimens of timber. The specifica- 
tion was originally issued in December, 1929, and the 
revision was rendered desirable the publication, by 
the Department of Scientific and Industrial Research, of 
the Re; of the Committee on the Mechanical Testin 
of Timber (H.M. Stationery Office, 1934). The improv 
methods of testing small specimens of timber, contained 
in that Report, have been embodied in the revised 





10-9 per cent., was somewhat less than that in 


specification. 
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THE PHYSICAL SOCIETY’S 
EXHIBITION. 


(Continued from page 11.) 


Amone the exhibits of laboratory apparatus shown 
by Messrs. Griffin and Tatlock, Limited, Kemble- 
street, Kingsway, London, W.C.2, was a small hydraulic 
press specially designed for use in the mounting of 
metallurgical specimens in Bakelite for metallographic 
examination. Specimens so mounted are easy to 
hold during the polishing process and those too small 
for handling in the usual way can be dealt with con- 
veniently. When the thermoplastic known as Lucite 
is employed, the specimen is retained in a transparent, 
glass-like medium which can be permanently stored 
for identification or comparison purposes. The mount- 
ing medium is unaffected by etching fluids. The press, 
of which a ph is reproduced in Fig. 11, 





annexed, consists of a substantial base on which are 
mounted two cylindrical steel columns serving as | 
guides for a movable platen measuring 5 in. by 44 in. | 
The platen, which is fitted with heat-insulating plates, | 
is raised by the ram of a hand-operated hydraulic press | 
capable of exerting a pressure up to 5,000 Ib. The | 
crosshead at the top of the columns is drilled to pass a 
thermometer reading from zero to 200 deg. C. into 
the mould, which is placed on the platen, in order to 
indicate its temperature. The mould is of cylindrical 
form and is made of tool steel in three parts, viz., a 
lower plug, a die and a plunger ; it is shown in position 
on the platen in Fig. 11. To the left of the crosshead, 
an ejecting planger is fitted and under this a hole is 
formed in the platen to fit the die and to enable the 
mounted specimen to be pushed out of the mould. 
For heating the mould, « pair of electrically-heated 
aluminium blocks, provided with handles in the form 
of is clamped round the mould and a similar 
pair of blocks without electrical heating elements is 
used for cooling it. The heating and cooling tongs 
are shown on the right and left, respectively, in Fig. 11. 
\ voltmeter, pressure gauge and rheostat for con- 
trolling the heating current are fitted in the base of the 
press, as shown. In use, the specimen to be mounted 
is placed in the mould with the required quantity of 
synthetic-resin powder above it and the plunger | 
on top of the powder. Pressure is applied and the | 
mould is heated and afterwards cooled by the applica- | 
tion of the aluminium blocks. The pressure is then | 
released by turning a knob on the base and, finally, 
the mounted specimen is ejected by the ejecting | 
plunger. It is claimed that clear mounts, free from | 
bubbles, can be easily and quickly obtained in this 
way. 
Messrs. Baird and Tatlock (London), Limited, 14-17, 
St, Cross-street, Hatton-garden, London, E.C.1, also 
showed examples of laboratory apparatus, including | 
an aperiodic balance, a humidity conditioning oven, an | 
ultra-violet lamp, and an automatic still made entirely 
of glass and operating in a manner which practically 
eliminates all dissolved gases. We may mention, in 
particular, an instrument known as a Thermoregulator, 
which is capable of making or breaking an electrical 
contact at any desired temperature between zero and 
150 deg. C. It consists essentially of a small Beckmann 
thermometer with a totally-enclosed cavity at the ~ 4 
of the column to hold the surplus mercury at hig 
temperatures, The adjustment is effected by means 
of a long, fine-pitched screw, which raises or lowers a 
wire, with which the mercury makes contact at the 
high temperature. When setting the thermometer, 
it is held in a bath and heated to the required tempera- 
ture plus a few degrees, the slightly higher temperature 
being necessary to drive the mercury over into the 
reservoir from the upper contact. This excess tem- 
perature is of the order of 2 deg. C., and the exact 
tigure is engraved on the back of each thermometer. 
As would be expected, the exhibition provided 
numerous examples of the industrial, technical and 
other applications of thermionic valves and cathode-ray 
oaci hs. Messrs. A. C. Cossor, Limited, Cossor 
House, Highbury-grove, London, N.5, for instance, 
included in their exhibit a bridge circuit tester for use 
with an oscillograph and a cardiograph in which an 
electrostatically-defle ‘ted gas-focused cathode-ray tube 
forms the recording medium. The record is made 
photographically and for this purpose a spring-driven 
moving-film camera is built into the unit. Several 
examples of cathode-ray oscillographs were also shown 
by Messrs. Mullard Wireless Service Company, Limited, 
225, Tottenham Court-road, London, W.1. A parti- 
cularly interesting item of this firm's exhibit was an 
instrument designed at the Royal Aircraft Establish- 
ment, Farnborough, for detecting and measuring detona- 
tion in internal-combustion engines. The piek-up 
unit, which is of the piezo-electric type, is inserted 
in the engine cylinder and connected to a meter unit 
which enables the detonation to be measured. Provision 
is made in the apparatus for the rejection of the normal 
pressure-cycle impulses, and vibrations are eliminated 
in the pick-up unit, so that only the detonation pressures 








are passed on to the measuring unit. 
employs a novel circuit comprising a gas-filled triode 
valve and an electron-beam tube, detonation being 
indicated by a vivid flash of green fluorescence in the 
latter. The degree of detonation is read on a meter 
which indicates the “ backing-off” voltage necessary 
to suppress the detonation impulse. The pick-up 
unit is similar in dimensions to a 14-mm, sparking plug 
and is made of high-tensile stainless steel. 

We may mention, also, an interesting application 
of the cathode-ray oscillograph which was demon- 
strated by Messrs. Standard Telephones and Cables, 
Limited, Connaught House, Aldwych, London, W.C.2. 
This apparatus enables a watchmaker to regulate 
a watch in a few minutes by comparing its rate of tick 
with that of a standard watch. For this purpose, 
the tick of the watch is made to actuate a crystal 
microphone which, after amplification. triggers a 














Fie. 11. MegTaLLurRGIcaAL SpEcIMEN-MOUNTING 
Press; Messrs. Grirrin anp Tatiook, LIMITED. 








13. Parvt-Testrxc Apparatus; MEssrs. 
EVERSHED AND VIGNOLES, LIMITED. 
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gas-relay. A 50-cycle oscillator is caused to draw 


a circular trace on the screen of a cathode-ray oscillo- | 


graph and the ee from the gas relay forms a notch 
on this circle for every tick. The frequency of the 
cirele is adjusted so that the notch corresponding to 
the ticking of the standard watch remains stationary 
and the tick of the watch under test is then applied 
to the circle. If the test watch is not accurately 
regulated, the notch formed by its tick will move 
round the circle and the time taken to make a complete 
circle is a measure of the error. A time of one minute 
for a revolution indicates an error of half a minute 
a day. 

In addition to a number of photographs illustrating 
the wide range of applications of their metal rectifiers, 
Messrs. Westinghouse Brake and Signal Company, 
Limited, 82, York-way, King’s Cross, London, N.1, 
showed a number of new circuit arrangements develo 
during the past year. We understand that the diffi- 
culties of voltage drop with increase of load and of 
variations in output voltage with fluctuations in the 
voltage of the supply mains, which are usually associated 
with the use of a rectifier mains unit, have now been 
overcome by the use of a special circuit which has 
been patented. It compensates for all such variations 
and gives a smooth constant-voltage output irres- 
pective of the load. An extremely high overall effi- 
ciency is claimed and it is mentioned that when working 
at or near full load the arrangement simultaneously 
provides a three-phase rectified output from a single- 
phase input. This equipment can be used to operate a 

stant-potential floating-battery system, to hold 
the bettery potential between extremely close limits in 
spite of wide variations in load and in mains voltage. 
In order to deal with cinemas operating on single-phase 
mains, a static ¥ nay converter has n developed, 
and it is pointed out that, since the equipment is 
efficient, compact and relatively inexpensive, it is 
suitable for other applications in which it is required 
to obtain three-phase current from a single-phase 





The latter | 
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was a demonstration of a metal-filament lamp flashing 
at. low frequencies and suitable for traffic-warning 
devices or advertising signs. No contacts are used, 
so that there are no wearing parts and no radio inter- 
ference is caused. The oscillations are maintained 
by arranging a simple negative-impedance circuit to 
suit the thermal resistance characteristics of the lamp. 

Messrs. Evershed and Vignoles, Limited, Acton-lane 
Works, Chiswick, London, W.4, showed a Bridge-Meg 
testing set which has been used for many years for 
making Varley loop tests, but has recently been 
adapted for carrying out Murray loop tests by adding 
another terminal, known as a “ guard” terminal, an 
external resistance, and a high-sensitivity galvano- 
meter. For Varley and Murray tests the change-over 
switch connects the guard terminal as shown in the 
diagram, Fig. 12, and to make Murray loop tests the 
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Fie. 12. Set ror Murray Loop Tests: 
Messrs. EVERSHED AND VIGNOLES, LAMITED. 














Fig. 14. STARTER FOR Squrrret-Cace Morors ; 
Messrs. Iaranic Evectric Company, LiImrrep. 


guard and line terminals are connected together and 
the ratio switch a is set to either of its extreme positions. 
The ohmmeter is not used in this test and is replaced 
by the high-sensitivity galvanometer 6. The ratio 
switch also is not used, but the adjustable resistances, 
c and d, form the ratio arms. The heavy lines in the 
diagram show the actual operating circuit. If a 
slide-wire potentiometer is used in place of the resis- 
tances ¢ and d, the Varley earth and line terminals 
only are used, the latter being connected to the sliding 
contact of the potentiometer. 

Another of Mesers. Evershed aid Vignoles’ exhibits 
is illustrated diagrammatically in Fig. 13. This 
apparatus enables a rapid determination to be made 
of the qualities of paints, varnishes and other coating 
materials. Paints, &c., it is pointed out, may’ be 
regarded as membranes which, although initially 
impermeable, become permeable as the material 
deteriorates, and by measuring the rate of decay of 
the osmotic or electrosmotic resistivity of the paint 
membrane the life of different coatings can be compared 
in a few hours. The apparatus consists of a cell, or 
cells, connected to an indicating or recording ohmmeter. 
as shown. The cell is made of moulded insulating 
material in two halves, each of which contains a 
carbon electrode. The test-piece consists of a layer 
of filter paper coated on each side, or impregnated. 
with the paint and is placed between the two halves of 
the cell, which are then bolted together; rubber rings 
are used to make a tight joint. The compartments 
on each side of the test-piece are then filled with « 
conducting solution, a voltage is applied to the two 
carbon electrodes and the resistance is measured on the 
ohmmeter. It is possible to vary the rate at which 
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deterioration takes place by altering the nature and 
strength (of the solution on edch sitle| of thé )pdint 
membrane. We understand that Messrs. Evershed 
and Vignoles have themselves been using this apparatus 
for testing “insulating varnishes‘ and have obtained 
with it some useful information regarding the most 
effective times-and temperatures for stoving. Infor- 
mation has ee “yo egg on the relative values vn 
insulating it is interesting bom t 
while some of these cloths ener broken ¢ 

apparatus after a period of 20 minutes, others 

withstood similar conditions for 22 days. < i 
meter exhibited is provided with socket connections 
for ten cells and a jack-board, so that readings from 
cach cell can be taken periodically: : 






The principal ove ie the exhibit of Igranic 
Electric Company, Limited, a er, 
London, E.C.A4, = various mays “A four- 
speed controllers squirrel ‘ pole- 
changing type. These’ conteblbeal ame largely used 
in connection machine-tool some of 
them being for: into in the 
machines and others for . 14, 
on page 48, illustrates an ac type con- 
tactor starter i for use squirrel-cage 
motors up to 2 h.p. and having break 





-ontactor and three thermal overloads. 1 

a0 oa wile Seem oot’ toa the is 
provided with “ start”, - buttons 
and @ re-set button. One « ‘was shown 
with an interlocked soaletae’ tal in r 
exhibit of the Igranic Company w should - be 
mentionéd was an electrically-heated “tron” 
designed for operation on a rating hes: rs from a 
transformer or battery to prevent t bility of 


shock to the user.” An interesting feature is t is the incor- 
poration of_a switch to cut off the current automati- 
cally when the-tem perature es a pre-set value and 
to restore it when the temperature falls, By this means 
the tip is kept at the right temperature, whether the 
iron is in use or not, and the tinning is not burnt off 
or oxidised as it is when an ordinary electric soldering 
iron is left standing for a’ time with the current on ; 
the arrangement also results in a material reduction in 
current consumption when the iron is in use for long 
periods. If desired, a small low-voltage lamp can 
be fitted to the iron to illuminate the tip and this should 
be a useful feature in certain classes of work. The 


exhibit also included time lags for short and long | 
periods, one of the latter having been developed for | 
industrial applications in which’a lag of up to 4 minutes | 


or 5 minutes is required. The time lag is obtained by 
a series of pneumatic bellows operated by a solenoid 
and the lag can be adjusted by means of a small valve. 

Messrs. Rotheram and Sons, Limited, Coventry, 
showed a number of mechanical time lags, in addition 
to examples of their pressure- pe movements, clock 
escapements and industrial clocks, the latter having 
heen specially designed for use with reco apparatus. 
We may mention also a simple and reliable form of 
time lag shown, in which the lag is obtained by means 
of an airtight piston working in a cylinder. A pull 
on the piston produces a vacuum behind it and air is 
allowed to enter the evacuated space slowly through an 
adjustable valve. re means of this valve, the time 
lag is varied as requi 

Examples of their | hot-wire vacuum switches for 
inductive and non-inductive loads were shown by 
Messrs. Sunvic Controls, Limited, 1, Kingsway, London, 
W.C.2. Some of these switches were fitted with surge 
suppressors consisting of a small’ disc of ceramic 
material, known as Metrosil, the resistance of which 
varies with the applied voltage. These surge suppres- 
sors, however, have numerous applications apart 
from the hot-wire vacuum switches. They can be used, 
for instance, for pressing the over-vol which 
normally occur in the switching of so direct- 
current motor fields, &c., for which applications they 
have several advantages over the conventional discharge 
resistance. The surge suppressors may also be em- 
ployed for protection against the destructive effects 
of induced voltages in low-voltage circuits and instru- 
ments operating near high-voltage and high-frequency 
apparatus. In such cases, the suppressor is con 
across the terminals or between the terminals and earth. 
The firm’s Simmerstat control for electri¢ally-heated 
hotplates, and the continuously-variable energy regu- 
lators operating on the same principle, were also 
exhibited, but as these were illustrated and described 
in detail on page 571 of the previous volume of 
ENGINEERING, they need not be dealt with here. 
Other items’ included in’ this exhibit’ were’ bimetal 
vacuum relays and battery-charging relays. 

A comprehensive display of electrical ‘measuring 
instruments, including wattmeters, voltmeters and 
ammeters of the dynamometer sub-standard type, 
was made by Messrs. Salford Electrical Instruments, 
Limited, Peel Works, Silk-street, Salford 3, Lancs. 
This firm, it will be remembered, is.a branch of Messrs. 
The General Electric Company, Limited, whose London 
address is Magnet House, Kingsway, W.C.2. Various 
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types of valve voltmeters were shown, and included in 
this class of instrument was a thermionic test set 
for the measurement of direct current or of alternating 
current at, frequencies up to 20 megacycles per second. 
The instrument is of the direct-reading type, for battery 
or alternating-current mains operation, and the ranges 
provided are 10-* ampere to 1 ampere current, 
10-* ampere to | ampere alternating current, and 5 milli- 
volts to 500 volts on either direct or alternating current. 
ad Bay resistance of the instrument as a bas pad is 

10 megohms, or more, on any . The high sensi- 
tivity is obtained by means of an amplifier and the 
cireuit is arranged so that the indicating instrument 
eanniot be damaged by heavy overloads. 

A range of instruments for measuring the thickness 
of non-magnetic coatings, such as pairt, on a magnetic 











Fie. 15. Layer-Taickness Meter; MEssrs. 
SatrorD ELEecTrRIcAL INSTRUMENTS, LIMITED. 








nected | shown on the left in Fig. 15, on the surface of the 











Fie. 16. Tavut-Suspension GALVANOMETER ; 
Messrs. H. Tinstey anp Company. 


base, was included in this firm’s exhibit, and one of 
these instruments is illustrated in Fig. 15, on this page. 
They are operated from alternating-current mains and 
measurements are made by placing the exploring head, 


material, the thickness of the non-magnetic coating 
then being given directly on the dial. These instru- 
ments are made in two types, one for the measurements 
of coatings of sprayed metal, paint, enamel, &c., 
and the other, which is a more sensitive type, - 
measuring very thin layers, such as nickel 

It should be explained that the exploring ead i is 
actually a small transformer through the primary of 
which a constant current is passed, the secondary 
being connected to the indicating instrument. The non- 
magnetic layer forms a gap in the magnetic circuit of 
the transformer and thus affects the voltage induced 
in the secondary. Other items shown which may be 
mentioned were a special type of low-loss terminal 
for high-frequency apparatus, rity cells and photo- 
cell instruments, and a selection of thermostats. for 





and water-heating apperatus and room temperatures. 
and the protection of electric motors against overheat- 
ing. 

Recent developments in permanent 
their applications were well illustrated by exhibit 
of Messrs. Darwin’s, Limited, Fitz Works, 
Sheffield, who showed a representative range of magnets 
and some examples of instruments and apparatus in 
which they are employed. We may mention, in 
particular, a new type of hand generator recently 
adopted by the Post Office for telephone work and 
havin @ magnet system of Alnico alloy. It is stated 
that generator has a higher efficiency and a better 
output than earlier types, and is also considerably 
lighter. A model illustrating the principle of the Hudd 
system of automatic train control, the development 
of which has been rendered possible by the introduction 
of Alnieo t magnets, was also shown. Briefly, 
it may be explained that in this system large Alnico 
magnets on the permanent way actuate a cobalt-steel 
magnet armature in a receiver unit on the locomotive. 
The receiver magnet controls a vacuum valve which 
gives an audible warning to the driver and also a 
poe mee application of the brakes. With the signal 

* clear,” the receiver magnet is quickly re-set. by 
an electromagnet on the track, the polarity of this 
magnet being of opposite sign to that of the Alnico 
track magnet ; only a short audible signal is, therefore, 
given in the cab. With the signal at “‘ danger,” 
on the other hand, the track electromagnet is not 
energised and the audible signal and brake application 
are continuous. In this case, the driver takes over the 
control of the braking by using a hand-plunger magneto 
which generates a current impulse of sufficient magni- 
tude to re-set the armature of the receiver unit. We 
understand that the apparatus is now giving satisfac- 
tory results in service, and that this exhibit was shown 
by the courtesy of the London Midland and Scottish 
Railway Company, and of Messrs, Siemens and General 
Electric Railway Signal Company, Limited. 

Among a wide range of high-class electrical measuring 
and testing apparatus exhibited by Messrs. H. Tinsley 
and Company, Werndee Hall, London, 8.E,25, was a 
galvanometer of a new design, of which a photograph 
is re uced in Fig. 16, annexed. The instrument 
is a development of the a unit which has 

used in the firm’s portable galvanometers for 
several years, but has a greatly increased sensitivity. 
In one model, having a resistance of 10 ohms, the 
sensitivity is 14 mm. per microvolt, or 140 mm. per 
microampere, both at one metre, and we understand 
that the increased sensitivity has been obtained without 
any sacrifice in rapidity of response or ease of setting up. 
In the instrument illustrated, a cast-metal case is sup- 
ported on three adjustable feet, but no spirit: level ix 
fitted since accurate levelling is unnecessary. A 
specially-treated surface-silvered plane mirror is used 
and, in pp coe with a lens in the galvanometer 
case and the makers’ standard lamp and scaie equip- 
ment, a bright spot is obtained which can be ae 
read in normal daylight. The instrument is, also 
supplied in a teak case for wall mounting. In this 
form the galvanometer is completely self-contained, 
requiring no galvanometer upport and no separates 
seale stand and lamp. 

Messrs. C. F. Casella and Company, Limited, Regent 
House, Fitzroy-square, London, W.1, confined their 
exhibit this year to some examples of the recording 
microphotometers which they construct for the analysis 
of and other spectra, or star plates, with the 
aid of a photo-electric cell. The space at our disposal 
will not permit us to deal in detail with these interesting 
instruments, but we may mention that in one of the 

i forms shown, the plate carriage is connected 
to the recording drum by a wire wound round a pulley 
on the drum spindle and is given a longitudinal move- 
ment by a weight attached to the end of the wire. 
The rate of drive is kept constant by a synchronous 
motor working through a train of interchangeable 
gears, which give a range of drum rotation from 
16 minutes to 4 hours. At any speed within this 
range ordinates and abscisse at fixed intervals so 
automatically photographed on to bromide pa 

In a larger instrument Txhibited, the plates on a 

moved by hand, at right angles to the main movement, 

with a micrometer screw, and also rotated through 
360 deg., the angles being measured for obtaining star 
co-ordinates. The record is made on a continuous 
roll of bromide paper 100 ft. long and 5 in. wide, which 
can be cut off at any point by a built-in knife, and can 
be run back as required for repeating readings or 
disconnected from the plate carriage, the recording 
then being done by hand. 

(To be continued.) 








Generation OF Exvectriciry in Great Britain.— 
During the first 11 months of 1938 the total amount of 
electricity generated by authorised undertakers in Great 





various purposes, such as the control of electric cooking 





Britain was 21,701 m units, compared with 20,4065 
million units in the co ym period of 1937. This 
constitutes an increase of r cent. 
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ENGINEERING PRECAUTIONS 
AGAINST AIR RAIDS. 


In October last, the Council of the Institution of | 
Civil Engineers appointed a Committee, with the 
President (Mr. W. J. E. Binnie) as Chairman, to investi- 
gate the effects of high explosive and incendiary bombs, 
and to determine the best means of avoiding, or reduc- 
ing, the damage they may cause to engineering works 
and structures. The distant effect of high-explosive 
bombs are now being considered under the headings 
of blast and splinters, while such local effects as impact, 
penetration, disruption from explosion and concussions 
are also being imvestigated. Similarly, incendiary 
hombs are being dealt with under penetration and 
incendiary effects. In a report which will appear in 
the next issue of the Journal, it is pointed out that the 
problem of protection can be dealt with in three stages : 
that of the protection of structures against the distant 
effects of heavy bombs and the combined effects of 
lighter bombs; that of protection of public services, 
other than structures; and that of protection against 
heavy bombardment. At present, the Committee are 
concerning themselves with such fundamentals as the 
determination of the characteristics of resistance to 
impact, penetration and disruption of various materials 
and combinations of materials and of analysing the 
nature of blast pressure and the means of resisting it. | 
Considerable progress has already been made on the 
problem of blast, and the same issue of the Journal | 
contains an introductory memorandum from which 
the following extracts are made. 

Blast is defined as a shock transmitted through the 
air when an explosion occurs. It is a direct conseg uence 
of the sudden transformation of explosive material 
into gas at high temperature and pressure, and, if any | 
quantity of that material is involved, may cause wide- 
spread damage. With a high explosive, the transfor- 
mation or detonation occurs at a velocity of from 
10,000 ft. to 25,000 ft. per second, and disturbances, 
may be propagated at this velocity, though, as the 
distance increases, the figure rapidly falls to that of 
a sound wave in air. There are, therefore, two condi- 
tions to be considered—the explosive pressure exerted 
at very short range by the expanding gases moving 
violently outwards and the blast pressure, propagated 
as a non-translational air-wave, which may transmit 
the effects of the explosion to considerable distances. 
The problem of blast in connection with a bomb explo- 
sion is limited to ascertaining the effects which occur 


outside a comparatively small zone of expansion, which, | 


25 


is only about ft. in radius with a charge of 125 Ib., | 
such as may be taken to represent a 500-lb. bomb, and 
65 ft. for a charge of | ton of high explosive, representing 
a 3,000-Ib. bomb. The importance of blast lies in the 
fact that it can transmit a destructive force far outside 
the range of the local effects of an explosion and, since 
it is propagated in the form of wave, the duration of the 
pressure phase is as important as its intensity. Investi- 
gations show that in a blast wave a phase of positive 
pressure is followed by a phase of negative pressure, 
and that the combined duration of the phases may 
range from about 1/100 sec. to 1/5 sec., according to 
the weight of the bomb, while the mean pressure in 
each phase is in approximately direct proportion to 
the reciprocal of the distance. 

The blast effect on a target may be described as a 
sudden push followed at a short interval by a sudden 
pull. If the duration of the push is sufficiently long, 
the vibration set up in the target may be such that 
when the following pull arrives, the target may be 
moving in sympathy with it. The effect of the pull is 
thereby enhanced. 
of the push is relatively short, there will be no such 
synchronisation. The effects of the push and pull 
may then tend to cancel one another, so that the 
resultant effect on the target is small. The factor which 
determines which of these effects will actually occu 
is the ratio of the duration of the blast (that is, the 
duration of the initial positive and negative phases) to 
the natural period of vibration of the target. Expressed | 
in terms of frequency, this factor is the product of the 
blast duration and the natural frequency of the target. 
When this product is small, a partial cancellation of the 
effects of the positive and negative phases will occur 
and the net effect will Le equivalent to a static pressure 
much smaller than the maximum pressure in the blast | 
wave. On the other hand, when this product is com- 
parable with or greater than unity, synchronisation may 
occur, and the target will be subjected to an equivalent | 
static pressure of the same order as or greater than the 
maximum pressure in the blast wave. Since the pro- 
duct increases as the natural frequency of the target 
increases, targets of higher frequency will in general 
be more easily ruptured by blast than those of lower | 
frequency, provided they are of comparable static 
strength. 

A survey of 212 buildings in California showed that | 
for heights varying from 25 ft. to 409 ft., the funda- | 
mental frequency varied from 10 per second to less than 
1 per second, decreasing in general as the height in 


On the other hand, if the duration | 
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STRAIGHTENING MACHINE FOR ROLLED SECTIONS. 
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creased. Measurements on brick masonry walls, vary- 


| ing from 13} in. to 4} in. thick, made at the Building 


Research Station, showed fundamental frequencies 


| varying from 45 to 21 per second. These frequencies 


were, however, determined for vibrations of very small 
amplitude, and it is possible for the much larger 
amplitudes necessary for anything approaching failure 
the effective elasticity of the masonry, and consequently 
the fundamental frequency of the panel, would be con- 
siderably reduced. In the case of windows, measure- 
ments on a pane 2 ft. square of 21-oz. glass, in a normal 
type. of wooden frame, gave a fundamental frequency 
of 58 per second. The frequency of leaded lattice 
windows, 2 ft. wide by 2 ft. 6 in. high, was from 25 to 
31 per second, as compared with a frequency of 60 to 
70 per second for a single pane of 2l-oz. glass of the 
same dimensions. 

Structures and structural units can thus be grouped 
into three classes: Windows with their fundamental 
high frequencies may be expected in most cases to 
have to withstand a static pressure of the same order 
as the intensity of the blast wave. Masonry walls, and 
in some cases actual buildings of low or intermediate 
height, may have natural frequencies corresponding 
to the blast wave of heavy bombs, and where this 
applies they would be subject to comparable static 
pressures. There will, however, the Committee point 
out, arise for consideration a number of problems in 
which the natural period of the target is much larger 
than the duration of the blast wave and the equivalent 
static force deriving from the blast is less than the 
actual momentary mean pressure. Mathematical 
investigation of the possibility of expressing the equi- 
valent static pressure in terms of the relevant frequencies 
is in progress, and the results will be made available 
when they have been corroborated by experiment. 
The fact that targets of higher frequency will require 
a higher strength to resist blast than those of lower 
frequency is of particular importance in the case of 
panels and diaphragms. Resistance cannot, however, 
be provided from considerations of frequency alone, 
irrespective of strength. On the other hand, if a target 
is strong enough to withstand a static pressure com- 


| parable wich, but not less than, the momentary maxi- 


mum intensity of blast, the question of frequency is of 
no importance. 

It is announced that investigations are being under- 
taken on the possibility of protecting windows and 
glazing by shutters, resilient mountings, and other 
devices. Another problem of some importance is that 
of the possible formation of blast waves inside a shelter 
due to an external explosion. If the wave is trans- 
mitted through the wall and re-formed without appreci- 
able absorption, the shelter may not afford adequate 
protection against blast. The form of the shelter, as 
well as the construction of the walls, may affect the 
development of an internal blast wave, and investiga- 
tions are now being undertaken on both these aspects 
of the problem. 
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STRAIGHTENING MACHINE 
FOR ROLLED SECTIONS. 


THE accompanying illustration shows one of the most 
recent types of eight-roll straightening machine for 
angle bars and other sections manufactured by Messrs. 
Joshua Bigwood and Son, Limited, Wolverhampton. 
It will deal effectively with mild steel angle bars up 
to 3 in. by 3 in. by 3 in., or other shapes of equivalent 
sectional modulus at a speed of 120 ft. per minute. 
As shown in the figure, in addition to eight horizontal 
rolls, viz., four driven rolls below and four idle rolls 
above, two vertical rolls are provided on both the 
input and output sides. The drive is by means of a 
25-h.p. motor running at 960 r.p.m. with gearbox 
transmission. The gearbox, seen to the right, is totally- 
enclosed and is mounted on a bedplate common to it 
and the machine, and each bottom roll is driven inde- 
pendently from it. Particular care has been taken in 
its design. The whole of the bearings are of the Timken 
taper roller type, provided with oil seals, and the gears 
are machined from the solid forging. The roll shafts 
are connected to the gearbox shafts by couplings, so 
that the two units are self-contained. The horizontal 
rolls are mounted in a pair of massive housings. The 
top idle rolls are keyed to the shafts, so that the latter 
revolve in their bearings, a departure from the usual 
practice of having fixed shafts with revolving bushed 
rolls and resulting in a more rigid type of mounting 
with a higher straightening efficiency. All the shafts 
are of high-carbon steel and are finish ground in the 
bearings, which are, as will be gathered from the 
illustration, of unusually large size. They are of the 
Timken taper roller thrust type, provided, like the 
gearbox bearings, with effective oil seals. 

Any necessary adjustment is effected by moving the 
top rolls only and can be made both vertically and hori- 
zontally. The large handwheel on the crossbeam 
raises or lowers all four rolls simultaneously. Inde- 
pendent vertical adjustment is also provided. The 
cranked levers seen immediately above the top rolls 
are for the individual lateral adjustment of each roll, 
so that side pressure can be imposed on the section 
being straightened. The chocks for the top rolls in 
both front and rear housings are of heavy design and 
are of cast iron with large bearing surfaces to the 
vertical slides. The vertical side rolls, which are fitted 
on each side of the horizontal rolls, are mounted in 
independent housings. There are two rolls on each 
side, one being driven and the other one idle. The drive 
is taken from the gearbox and transmitted by enclosed 
bevel gears in the housings. Both the driven and idle 
roll on each unit can be independently adjusted and 
locked in the desired position. The bearings are of the 
Timken taper roller thrust type, and as they are more 
likely to be subjected to scale and dirt than the other 
bearings, the oil seals are protected by caps. The 
bearings throughout the machine are automatically 








Frxnisx Farr.—An International Fair will be held 


mer meeting of the Institution of Electrical Engineers | at Helsingfors, Finland, from March 25 to April - _— 
obtain 


| for 1939 is to be held in Manchester and district from 


Monday, June 19, until Friday, June 23. 


Information regarding the function may : 
from the secretary, Finnish Fair, Helsinki, Finland 
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shop on the second floor, and the paint shop on the 
| third floor. The continuous-flow principle is adopted 
as far as possible throughout, but it is modified to a 
certain extent in the machine shop, as the capacity of 
some of the machine tools is in excess of that at present 
|necessary for certain components. To avoid the 
necessity for such machines standing idle for part of the 
time, a combination of the continuous and_batch- 
production systems is adopted in this shop. 

Views of the works are given in Figs. 1 to 10, on 
page 42, and on this page and the next. A good idea 
of the machine shop can be obtained from Figs. | 

| and 2, these two views being taken from the same 
| gallery with the camera swung more to the right for 
the second photograph. It should be mentioned, 
| that, in our previous description of the tractor, it 
| was stated that the engine was a Coventry-Climax 
model, but that Messrs. David Brown had since 
| begun to fit their own engine. The machining of the 
| engine components constitutes, perhaps, the bulk of 
| the work in the machine shop, but all the other tractor 
components, such as the back axle and the parts of the 
|hydraulic gear, are also machined in this shop. 
There are, in fact, no machine tools on the upper floors, 
| which are entirely devoted to assembly, with the excep- 
tion of an engine-testing bay on the first floor. As 
| will be seen from Fig. 1, the cylinder blocks are passed 
from one machine to another on roller conveyors for 
the various operations. The Lumsden grinder in the 
tureground of this figure serves to illustrate the applica- 
tion of the batch-production system in this shop. This 
machine is employed for grinding the top facing 
| of the cylinder block, but as it has a capacity in excess 
No. 7 . |of requirements for this particular work, it is also 
Fic. 7. Four-Heap Latue For AXLE Bansos. emgiaped for grinding the bottom of the block, and 
the top of the sump. The fixtures used enable these 


THE WORKS OF MESSRS. DAVID| implement made hydraulically, the arrangement adopted | three operations to be carried out simultaneously. 
BROWN TRACTORS, LIMITED. | resulting in a number of important advantages. These | After the eperation of grinding the top, the biock is 
— ; advantages, and also the construction of the tractor, | delivered on the conveyor shown on the left in Fig. 1 
sonal ae years ago*, we described a 20-h.p. tractor- | were fully discussed in the article referred to, but it may | to a drilling machine which drills the dowel holes. This 
Tr. ‘tors, Li ye by Messrs. David Brown | be mentioned that in the intervening two years, they | machine is directly behind the left-hand roof column 
wy a , Park Works, Lockwood, Hudders- | have received wide recognition. Asa result, a consider- | in Fig. 1, and is the machine of which the top can be 
ai Sane Ma ce Messrs. David Brown | able demand has arisen for the unit, particularly in | seen in the immediate foreground in Fig. 3. After the 
o— mene (Hudd), Limited. ; It may be recalled that | Norway and other countries where ploughing conditions | dowel holes have been drilled, the block is returned to 
* a known as the Ferguson, had the plough ; are exceptionally difficult. To meet this increased the Lumsden grinder, where these holes are used to 
other implement formed in one unit with the | demand a large new works has been laid out devoted locate the block in the fixture when grinding the reverse 


ae proper, but differed from previous combinations | exclusively to the production of the tractor unit. The | side. It may be mentioned that the dowel holes are 
“he same type in having the connection to the | works occupies a four-storey building, the machine shop | also used for the location of the block in all subsequent 
oh —__________—— | being on the ground floor, the assembly shop for the | machining operations. The machines employed in some 
See ENGINEERING, vol. cxlii, page 224 (1936). tractors on the first floor, the implement assembly | of these later operations can be seen in Fig. 3. The 
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cylinders are bored, for example, on the Kitchen and RS 
Wade vertical four-spindle machine in front of which | 7 4 ro Py Mars) ‘ 7 TN ». 
the operator is standing in the illustration, after which | THE W ORKS OF M ESSRS. DAV ID BROW N TRACTO 

the block is passed on to the Archdale honing machine, 
visible behind the borer in the illustration, for finishing | 
the bores, The honing operation is carried out to a 
dead size, using a three-point micrometer, the actual 
dimension being made to suit the top limit of the piston, 
so that selection assembly is entirely eliminated. The 
vertical drill visible on the left in Fig. 3 is a Kitchen and 
Wade machine employed t» drill and chamfer the 
valve ports and the holes for the valve guides. The 
manner in which space has been economised in the 
layout of the conveyor system is clearly brought out in 
this figure and also in Fig. 1. It will be noticed in 
Fig. 3, for example, that the conveyor is set back on 
the left to leave space for two machines, one of these 
being a camshaft-grinding machine on which the cam- 
shafts are rough-ground straight from the block stamp- 
ing, and finish-ground after hardening. The adja- 
cent machine is a Heald Borematic employed on the 
‘ onnecting-rods. 

Among the machine tools of particular interest in 
this shop, attention may be drawn to the special single- 
purpose machine supplied by Messrs. W. Asquith (1920), 
Limited, for machining the axle banjos of the tractor 
at one setting. In this machine, which is illustrated 
in Fig. 1, the ends of the banjo are bored, faced, back- 
faced, and turned on the outside and registers, while 
the latge faces of the banjo are bored and faced. As Fic. 8. Enoeixe Testine Set. 
will be seen from the figure, the machine is of the four- 
head type, so that all four sets of operations can be 
carried out simultaneously. The banjos are held in 
the special jig shown, and the rigidity of the whole 
machine ensures the requisite accuracy even though | 
the machining of the large faces involves an interrupted | 
cut, and»>the machined surfaces include welded por- 
tions. Some idea of the efficiency of the operation 
can be. obtained from the fact that the floor-to- 
floor time is 30 minutes for the complete axle casing. 
Another interesting machine is illustrated in Fig. 5. 
This is a Cincinnati Bideford drill, employed to drill 
the flanges of the tractor clutch housing. As will be 
clear from the figure, the housing is held in a special 
jig mounted on trunnions, so that when the drilling of 
one flangé is completed, the housing can be swung over 
and indexed for drilling the other flange. One other 
machine to which reference may be made is the Bullard 
Mult-au-Matic vertical lathe, illustrated in Fig. 6. This 
machine is used for such components as hubs, gears, | 
&c., and provides six stations with a built-in mandrel 
press at the loading station, as shown. 

As already stated, the assembly shop for the tractor 

is on the first floor, The engine assembly bay is | 
illustrated in Fig. 4. It will be seen that the assembly 
is carried out on a slat Conveyor, the appropriate com- 
ponents being fed from bins suitably placed along the 
line. The actual process of assembly is very similai 
to that carried out in other engine works, and hardly 
calls for special comment. There is a Dawson hot- 
alkali washer, visible at the extreme end of the con- 
veyor in the figure, through which the components 
pass before assembly. The conveyor is a Bagshawe 
model driven through one of Messrs. Brown's Radicon 
gears, and travels at 9 in. per minute. At the front 7 
end of the conveyor, as viewed in the figure, the engines Fia. 
are transferred by the overhead telpher system shown 
to the testing set, which can be seen on the left. This 
set is shown separately in Fig. 8, and it will be observed 
that the engine is coupled up to a Heenan-Froude 
dynamometer in parallel with an electric motor, a clutch 
being provided between the dynamometer and motor. 
The latter is employed for preliminary motoring tests 
on the engine, after which it is uncoupled for the brake 
tests. The practice is to run an engine for 20 min- 
utes at 750 r.p.m., coupled up to the motor and with 
the plugs removed, and then to carry out a 10 
minutes no-load test with the engine running at 
1,000 r.p.m. The engine is then given four power 
tests at varying speeds and loads. The first 
power test is at 1,200 r.p.m. on half-load and lasts 
for 20 minutes; the second at 1,250 r.p.m. on three- 
quarter load lasts 15 minutes, the third at 1,400 r.p.m. 
on full load for 15 minutes, and the final test at 
2,000 r.p.m., also on full load and lasting 5 minutes. 
After the tests are completed, the governor is adjusted 
to operate at 1,400 r.p.m. on load, and the fuel con 
sumption is checked at this speed. A constant flow 
of clean oil is supplied to the engine from a Hopkinson 
oil separator, visible on the extreme left in Fig. 8, the 
correct level being maintained by feeding the oil over 
a weir. 

The tractor-assembly bay is parallel to the engine- 

assembly bay, and is divided into two lines, one end 
of the second line being visible behind the engine test | Fic. 10. ImpLement AsseMBLy LIne. 
plant in Fig. 8, and the first line being shown in Fig. 9. 
All the component units, such as the rear axle with the y doe undid: the 
transmission and the hydraulic unit, the front axle,| As previously mentioned, the second and third floors | with a complete telpher system or +> ing ee 
&c., are sub-assembled in an adjacent shop, and the | are respectively devoted to implement assembly and | ponents, but otherwise it does not on v spe _ shied 
various components are stored beside the tracks for | to painting. The implement-assembly shop is illus- ment. There are two spray painting “ me ' +» 
assembly in the usual way. | trated in Fig. 10. It will be noticed shat it isequipped ! floor, each being fitted with a turntable and spray ™ 
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The tractors and implements are first painted brown, 
and finally grey, and precautions are taken to ensure 
that all parts are thoroughly protected. As on the 
assembly floor, there is a telpher system in this de- 
partment, so arranged that such parts as implements 
can remain suspended during a six-hour drying period. 
The factory includes a school where owners of the 
Ferguson tractor can send their drivers for free 
instruction in the operation and maintenance of the 
unit. The apparatus available in the school includes 
full-size cut-away models of the transmission and the 
hydraulic mechanism, and the functioning of all the 
components is illustrated by a skeleton implement 
operated by an electric motor driving through a Keighley 
2-three unit. Other sectional models in the school 
serve to illustrate the ram-plate assembly and the 
hydraulic-pump assembly, together with the main 
drive and the differential unit. In connection with this 
school, there is a demonstration field in the neighbour- 
hood where all the implements available for use with 
the tractor can be shown in use. In conclusion, it 
may be mentioned that, although only very minor 
alterations have been made to the tractor unit since 
it was described in our columns, a paraffin carburettor 
has been developed which is available as optional 
equipment. This is not merely a hot-spot device, but 
an efficient vaporising unit, where the mixture is sub- 
sequently cooled to the correet temperature before 
heing fed to the engine. Tests have shown that when 
this carburetter is in use, crankcase-oil dilution is very 
little greater than when operating on petrol, thus 
showing that complete vaporisation is effected. 














FLAME CUTTING AND FLAME 
MACHINING. 


ALL oxy-acetylene cutting operations of metals at 
the present time may be grouped under two major 
headings, namely, flame cutting and flame machining. 
The first of these includes all uses of the flame for 
severing metals; the cut completely penetrates the 
material, and, except in certain cases, as in bevel 
cutting, the cutting nozzle is held perpendicular to the 
surface. The purpose of flame machining, on the 
other hand, is not the severance of the material, but 
the removal of a predetermined depth and width of 
metal by allowing the cutting jet to impinge on the 
surface at an acute angle. Dealing first with flame 
cutting, it is well known that contours of practically 
any degree of complexity can be cut with ease. By 
inclining the blowpipe or using a bent nozzle, bevel 
cuts may be made, and these, too, may be along straight 
or irregular lines. There appears to be practically no 
limit to the thicknesses of metal that can be flame-cut, 
and, using standard cutting blowpipes unassisted by 
other means, penetrations of 24 in. for manual cuts 
and of 33 in. for machine cuts have been attained. 
These limits, moreover, undoubtedly can be exceeded, 
but special equipment is necessary, and, in cases in 
which it is desirable to sever heavier sections, this 
can usually be done by making a cut from both sides 
of the block. When a large number of plates are to be 
cut to identical contours, recourse is sometimes had to 
stack flame-cutting. The clean flat pieces are stacked 
with their edges in exact alignment and clamped; 
along the line of cut, if possible. . If very thin plates 
are being cut in this way, a waster plate of greater 
rigidity is usually clamped on top, and, sometimes 
underneath, to protect the edges of the thin material 
and prevent buckling, and to facilitate the cutting 


process, 

The selection of the proper cutting nozzle is an 
unportant factor in obtaining the most satisfactory 
results, the diameter of the oxygen orifice to be used 
depending on the thickness of material to be cut. 
Too large a cutting orifice cuts a wider kerf and con- 
sames excessive oxygen without speeding up the 
operation. Increasing the cutting-oxygen pressure 
merely serves further to waste gas and causes the 
oxygen jet to swirl, thus providing a wider and uneven 
kerf. Most important of all is an accurate study of the 
inter-relationships existing between drag, speed and 
oxygen pressure. As already stated, in the majority of 
flame-cutting operations the gas jet is perpendicular 
to the surface of the metal. After traversing about 
one-half the thickness of the cut, the cutting jet may 
curve backwards opposite to the direction of travel. 
The amount of this lag is known as the drag of the 
cut, and is indicated by faint markings left on the 
vut face. The drag is more pronounced in the case of 
the heavier cuts. Careful studies have been made 
over a wide range of pressures, speeds and drags, and 
some very interesting relationships discovered for 
these three factors. The most important result has 
been to show that, for a given drag, there is a constant 
riation between cutting-oxygen consumption and 
cutting speed within a certain range having very 
definite limits. Using these data, it is possible to 
determine the appropriate pressure, speed and drag 
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straight-line cutting, the question of drag is not of 
great importance, but in shape cutting, where curves 
and corners are involved, it is necessary to keep the 
drag as small as possible, otherwise the upper and lower 
contours of the piece will not be identical. The same 
is also true of precision machine-flame cuts. It is 
obvious that in such work a knowledge of the drag- 
speed-pressure ratios is a requisite for the most efficient 
production. 

Owing to the fact that ferrous metals differ in their 
degree of “ cutability,” appropriate techniques have 
been developed for the different types of materials. 
These may be classified into five groups constituting 
the various methods of cutting now in use. First to be 
considered is the ordinary flame-cutting of plain carbon 
steels. The technique involves merely the moving of 
the blowpipe forward, in the direction desired, at a 
practical speed. The second method is that generally 
known as oxygen-lance cutting. The range of metals 
is practically the same as for the first, but the operation 
is distinctly different, in that a length of iron or steel 
pipe replaces the ordinary cutting-blowpipe nozzle, 
the preheating being produced by the burning of this 
pipe. This type of cutting is used largely for opening 
tap holes in blast furnaces, and as an aid to the first 
type of cutting for the severing of thick or heavy 
masses of metal. The third method is a technique 
developed for the severing of cast iron. More preneat 
than in the first case is necessary to start and maintain 
the cut, and a definite lateral flame-oscillation instead 
of a straightforward motion is used, as well as a highly- 
carburising flame. The cut produced is much rougher 
than in the case of steel, and this method is therefore 
mainly limited, at present, to the veeing out of cracks 
for welding, to demolition work, and to the repair of 
castings. The fourth method is that employed in 
cutting stainless steels. The technique involves moving 
the flame in short strokes in a reciprocating, oscillatory 
manner in the direction of the cut. Preheating along 
the entire line to be cut is also necessary. The fifth 
method is often known as flux cutting, because it 
employs low-carbon steel plates of high cutability as 
jackets or interlaminations to initiate and maintain 
good cutting conditions for severing steels of low 
cutability, such as those containing high nickel and 
chromium. There are various modifications of this 
technique, but the flux principle is the basis of all of 
them. 

Flame machining, a development of the past five 
years, has already achieved remarkable results and 
gives promise of further progress in the future. The 
scope of flame machining, while not yet as fully 
developed as flame cutting, is rapidly being adopted 
and is proving an equally valuable formative tool for 
the preparation and shaping of steels. Its applications 
may be classed under five heads, namely, planing, 
milling, turning, drilling and boring. Surface planiff% 
and similar operations have been employed on a 
commercial scale to a considerable extent. Flame 
milling includes the use of the blowpipe for longi- 
tudinal fillet cutting, for the preparation of special 
edge contours, and for the sinking of regular planing 
cuts. By flame turning, screw threads and various 
special milling cuts can be produced with the appro- 
priate adjustment of the cutting-oxygen stream. 
Flame drilling and flame boring are two applications 
which have, as yet, received but little attention, but 
may be reasonably expected to come into greater 
prominence in the future. 








HIGH-TEMPERATURE STEAM 
EXPERIENCE AT DETROIT.* 
By R. M. Vanpuzer Jr., and ArtHurR McCuTcnan. 
(Concluded from page 28.) 
THe TRENTON CHANNEL INSTALLATION. 


THE experimental work that has been undertaken at 
Trenton Channel during the last several years in connec- 
tion with the 1,100 deg.-F. superheater installation, 
apart from the service testing of the original and 
replacement materials, has been that of determining 
the extent of steam corrosion and securing accurate 
creep information on pipe. The corrosion and creep 
investigations were undertaken with the idea in mind 
that the data obtained would more nearly duplicate 
the results secured from actuai high-temperature plant 
operation as contrasted with the results obtained 
from laboratory work. The steam conditions of 380 lb. 
per square inch and 1,100 deg. F. or 925 deg. F., to 
which the samples were subjected, were not held, 
therefore, to the extremely narrow limits prescribed 
for laboratory tests. The samples also were subject 
to heating and cooling cycles which is not usually the 
case in laboratory work. Results are included of the 
examination of 5 per cent. Cr-Mo tubing ; a 5 per cent. 


Cr-W casting; an 18-8 superheater tube, and two 
grades of Stellite used for valve trim. 

Steam-Corrosion Hxperiments.—Two groups of mate- 
rials, designated A and B in Table V and containing 
nine different steels each, have been subjected to the 
attack of 1,100-deg. F. steam. Four sets of samples 
were made up from each group, assembled in holding 
cages, and the eight cages were fixed in the 1,100-deg. F. 
steam main. The rate of steam attack will be deter- 
mined as successive cages are removed at approxi- 
mately six-month intervals. This has been done 
in the case of three cages, two from group A and one 
from group B. The samples were ground bars } in. 
outside diameter by 6 in. and were held in the cage 
under no stress. The steam velocity through the 
cages was from 1,000 ft. td 1,500 ft. per minute, 

The loss in weight resulting from corrosion was 
determined by weighing sections of the specimens 
after removal of the scale and comparing with the 
original calculated weight. The scale from specimens 
in the first cage was removed in a solution of 100 parts 
by weight of concentrated hydrochloric acid, 5 parts 
of stannous chloride, and 2 parts of antimony oxide.* 
In the case of the stainless steel, a solution of 1 per cent. 
by weight of quinoline ethiodide in concentrated 
hydrochloric acid was used. An electrolytic stripping 
cell was employed in removing the corrosion products 
from the specimens in the second and third cages. 
A solution of 10 per cent. sulphuric acid plus 0-1 per 
cent. quinoline ethiodide was used in the cell with a 
current density of 0-5 ampere per square inch. The 
amount of parent material removed by both methods 
was too small to be weighed by an analytical balance 
and therefore was disregarded. The overall laboratory 
error involved in the weight determination was not 
greater than +5 per cent. The greatest change in 
density of the specimens during service was 0-05 per 
cent. 

The number of hours at different steam temperatures 
to which the two groups were subjected are shown in 
Table VI. The samples in cages 1 and 3 were heated 
and cooled six times while those in cage 2 were sub- 
jected to twelve heating and cooling cycles. Two 
interesting conclusions can be drawn regarding the 
weight-loss data shown in Fig. 18, on page 54, for 
the alloy steels ; first, that the early scale layers formed, 
materially inhibit —— attack by the steam, and 
second, that increasing the silicon content of the Cr-Mo 
alloys does not increase resistance to steam corrosion, 
as has been expected from laboratory air-corrosion 
tests. In what respect the processes of air and steam 
corrosion differ is not known, but is now being investi- 
gated. In the several cases where intercrystalline 
corrosion can be observed, it has not p 
deeper than one or two crystals. The effect of even 
small additions of alloying elements is quite evident 
from an inspection of the weight-loss data. Only 
in the case of the low-carbon steel sample has the 
corrosion progressed at a constant rate. According 
to work in progress by other investigators, a boun- 
dary layer rich in the alloying elements is built up 
which tends to inhibit attack. It is quite probable 
that most of the scale formation observed on the 
alloy samples could have been formed in the first 
thousand hours or so of operation. . 

The effect of stress on the rate of corrosion is not 
known except in the case of sample No. 6, where it 
was ible to determine the amount of scale formed 
on the inner surface of a machined tube made from 
the same heat of steel and subjected to 7,000 lb. per 
square inch stress during 8,000 hours’ service with 
1,100 deg. F. steam. In this case the observed amount 
of scaling was 16 per cent. greater on the tube than 
that obtained on the test specimen in 7,600 hr., when 
expressing the amount of corrosion in terms of pounds 
of iron lost per square foot of surface. The surface 
in this case is the mean of the original and the final 
expanded inside tube surface. It is quite possible 
that had a more conservative stress been used than the 
7,000 lb. which caused creep at about the rate of 
1 per cent. per 1,000 hr., the amount of corrosion 
would have been nearer the amount obtained on the 
unstressed specimen. Visual inspection of the inside 
surface of a 4,000 lIb.-stressed tube, still in service, 
shows none of the hairline scale cracks found on the 
inside of the 7,000-lb. section. The authors are led 
to believe that where conservative stresses are selected 
for steam equipment, the additional scale resulting 
from stress should not be a serious factor. In the case 
of the stressed tube, approximately the same amount 
of scale was obtained on the outside surface as was 
obtained on the inner one. Microscopic examination 
showed the scale formed by steam to have a much 
better bond to the parent metal than the more porous 
scale formed on the outside of the tube, the result of 
airattack. Unstressed laboratory air-corrosion samples 
also exhibit a loose flaky scale. 





* Paper presented by the Power Division at the annual 
meeting of the American Society of Mechanical Engineers, 


* See “ Determination of Magnetic Iron Oxide,’’ by 
R. C. Ulmer, Industrial and Engineering Chemistry, 
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The data obtained from an examination of group B 
are shown in Fig. 19,o0n this page. Three of the four 
stainless steels exhibit substantially the same weight 
losses, while the fourth, containing 2 per cent. Mo, 
sealed appreciably more than those containing no Mo. 
The results on these specimens are of interest because 
of the carbon range covered and the different heat- 
treatment. It should be observed that sample No. 10 
is of the high-sulphur free-machining grade of stainless 
steel. The effect of carbon in straight-carbon steel 
can be noted from a comparison of losses on specimens 
Nos. 8 and 11. The higher-carbon steel scaled only 
25 per cent. as much as the low-carbon sample. The 
reverse of this condition would be expected from air- 
corrosion tests. The two groups of samples contain 
three alloys of the 5 per cent. chromium series. Of 
these materials, No. 18, the one containing 0-46 per 
cent. titanium, is the most resistant to scaling. No. 9, 
containing 1-55 per cent. silicon, is the least resistant, 
and No. 4, containing only the molybdenum, is inter- 
mediate. Air-corrosion tests at 1,250 deg. F. have 
shown the high-silicon composition to be much superior. 

The authors would like to call attention to the fact 
that the corrosion results given are based on the exami- 
nation of either one of two specimens of each steel 
and therefore they are not as conclusive as it would 
be desirable to have them. Then again, it is possible 
that by using steam with other amounts or types of 
impurities, somewhat different results might be 
obtained. These results, however, have been obtained 
over a long enough period to average out variations | 
due to from 10 deg. to 20 deg. changes in temperature 
and relative position in the steam path and to make | 
them indicative of the relative corrosion-resistance 
of the various alloys tested, using commercially-pure 
and oxygen-free steam. The data already secured 
are of so much interest that it has seemed worth while 
to discuss them at some length in this paper. 

Creep of Pipe Under Internal Pressure.—In the hope 
of securing data from which some correlation might 
be made between actual performance of pipe and 
tubes in service and laboratory creep-data on conven- 
tional tensile specimens, four machined tube-sections 
were installed in the high-temperature experimental 
steam line at Trenton Channel. Two of these sections, 
of Cr-Mo-Si alloy (for analysis see specimen No. 6, 
Table V), were subjected to 1,100-deg. F. steam, while 
the remaining two sections, of C-Mo tubing, were placed 
in service at 925 deg. F. The laboratory data used 
for comparison have been obtained from the University 
of Michigan. The tubes were machined inside and 
outside to give wall thicknesses such that the internal 
pressure of 380 Ib. per square inch gauge would produce 
easily measurable increases in diameter. Stainless-steel 
measuring points were welded at intervals of 45 deg. 
around the circumference near the midpoint of each | 
section to secure accurate measurements of diametral | 
change and to ensure freedom from effects of oxidation | 
(Fig. 20 (c)). The details of the Cr-Mo-Si tube sections | 
which had been annealed at 1,650 deg. F., are shown in | 
Fig. 20 (a), (6), (c), on the opposite page. | 

The lengths of the test sections were only a little 
over two times the diameters, but it was found that 
the restraint offered by adjacent heavier sections did 
not extend more than 3 in. from each end, leaving 
approximately 6 in. free to expand under the internal 
pressure. A guard sleeve shown in Fig. 20 (6) was 
provided to protect the thin-walled sections from the 
effect of line-bending moments, and in the event of 
failure of the thin-walled section, to restrict the steam 
flow and direct it in a horizontal plane. Since the use 
of a guard sleeve may imply that failure of the thin- 
wailed section was anticipated, it should in fairness 
be stated that on the basis of information existing 
at the time of the installation, the working stresses 
were considered reasonably conservative for the 
Cr-Mo-Si tubing at 1,100 deg. F. The nominal stress 
of 4,000 lb. per square inch in the section with 0-250 in. 
wall was thought to correspond to a creep rate of | per 
cent. in 100,000 hr., while the 7,000 Ib. per square inch | 
stress in the section with the 0-140 in. wall was consi- 
dered to cause creep at the rate of 1 per cent. in 10,000 
hr. Subsequent laboratory tests showed that the 
material which was obtained for the test sections elon- 
gated at the rate of about 4 per cent. in 100,000 hr. 
under a stress of 4,000 lb. per square inch and 10 percent. 
in 10,000 hr. under a 7,000-lb. per square inch stress at 
1,100 deg. F. 

The diametral or circumferential elongations of the 
Cr-Mo-Si tubes under internal pressure are compared 
with results of conventional creep teste in simple 
tension on the same material in Fig. 21, on page 55. | 
It may be noted that the rates of creep for certain | 
time intervals agreed quite well with tests in simple 
tension. The total elongations, however, were quite 
different. Since all measurements on the tubes were 
made in the cold condition with no stress acting and 
after creep recovery, if any, had occurred, it might be 
expected that the total elongation of the tube would 
be less than that of the tensile specimen. In the case 
of the tube having « hoop stress of approximately 


_E! 


[JAN. 13, 1939. 











‘ ! 
7,000 Ib. per square inch, this was found to be | is such that bending moments due to restraint of 


true. 


thermal elongation are low, and although the guard 


The lower-stressed section of Cr-Mo-Si tubing at | sleeve was designed further to limit the moment acting 
1,100 deg. F. and the two samples of C-Mo tubing at|on the thin-walled sections,.a certain amount of 


925 deg. F., however, exhibited much greater elonga- 
The hours in 


tions than the laboratory specimens. 


bending may have influenced the diametral extensions 
of the tubes. The longitudinal stresses also may have 


Taste V.—1,100 peo F., Steam-Corrosion SPECIMENS. 





Chemical Analysis, Per Cent. by Weight. 


Speci- 
men os = —— ‘el 
No ‘ Cr Mo. Si. | Mn. 
t i 
| | Group A. | 
1 0-09 | 1-21 0-58 0-78 0-41 
2 0-11 2-50 0-50 0-78 0-41 
3t 0-24 | 0-94 — | — | 0-65 | 
4 0-13 | 4°96 0-52 0-32 0-45 | 
5 ol | — 0-50 1-35 0-19 =| 
6 0-10 1-24 0-58 1-40 0-41 | 
7 0-07 17-6 _ 0-16 0-14 
8 0-05-0-15 Typical boiler-tube 
9 0-10 4-83 0-51 1°55 | 0-3 
Group B 
10 0-11 12-27 Trace 0-25 0-35 
11 0-3-4 — oo -= | 0-6-0-9 
12 0-32 13-57 0-22 | 0-36 | 
' 
13. | 0-3-0-4 | 1-0-1-5| 0-15—- | 0-3 max. 0-3-0-6 
0-25 
14 0-3 0-49 =| 0-34 0-4 ] 
15 0-10 12-33 — 0-20 0-35 
6 0-05 | 12-18 | 2-01 0-30 0-13 
7 0-3 0-51 0-35 0-7 
18° 0-06 5-18 0-58 0-41 0-36 





* A — annealed, AR = as rolled, D = drawn, WQ 
cooled, N Nitrided. 

+t Contains 0-18 per cent. Va. 

t 900 deg. C. 8 hr., FC to 500 deg. C., reheated 850 deg. C. 
§ 950 deg. C. 8 hr., AC., 650 deg. C. 8 hr., FO. 
© Contains 0-46 per cent. Ti. 


Fig. 18. 
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> {J Weight Loss after 1,585 Hrs 
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Fig. 19. 


0-6 


0-08 Bins 





water-quenched, OQ 





| 
0-01 | 0-013 
| 


A. 
0-012 0-013 | A. 
0-02 0-021 | A. 
0-01 0-016 A. 
0-01 0-012 A. 
0-01 0-018 | A. 
10-2 — = | WQ, 2,000 deg. F. 
quality. AR 
aa 0-009 | 0-016 | A. 
~ 0-016 0-308 A. 
0-04 max. |0-055 max.| AR. 
— 0-014 | 0-008 | | 1,825 deg. F.; D, 750 deg. 
Al max. max. ° 
0-9-1-4 0-025 0-025 | Heated at 600 deg. C. for 6 hr. : 
N for 30 hr. at 500 deg. C. 
~ 0-023 02015 Casting.t 
0-18 0-017 0-022 | A. 
0-18 0-024 0-011 | A. 
— — — | Casting.§ 
0-19 0-01 0-008 | 1,400 deg. F.-3 hr. AC. 


furnace- 





oil-quenched, AC = air-cooled, FC 


8 hr., FC to 500 deg. C., reheated 650 deg. C. 12 hr., FC. 


WEIGHT LOSS FOR IIOO DEG.F. STEAM-CORROSION SPECIMEN IN GROUPA 






WEIGHT LOSS FOR IIOO DEG.F. STEAM-CORROSION SPECIMENS IN GROUP B 
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service at the various temperatures are summarised 
in Table VII. 

The total increase in diameter of the Cr-Mo-Si tube 
with 0-140-in. wall after service, amounts to approxi- 
mately } in. The section with 0-250-in. wall is still 
in service and has been operating for the last 2,900 hr. 


Steam-Corrosion Specimens : Hours at 
Stated Temperature. 


Taste VI 


Group A. Group B. 


Temp., deg. F. 


Cage 1 Cage 2 Cage 
| Below 900 i4 ats Ce ae. 
950 27 63 36 
1,000 26 117 91 
1,050 15 295 280 
1,100 3,701 7,08 3,381 
Total 3,783 7,585 3,802 
| without a guard sleeve. Omission of this sleeve 


has had no appreciable effect on the rate of diametral 
increase. The method of measuring changes in dia- 
meter by means of a micrometer, while much less 
refined than ordinarily used for creep determinations, 
is believed to be entirely satisfactory for the purpose. 
The temperature control, allowing variations of from 
10 deg. to 20 deg. F., was as good as might be expected 
in a commercial steam plant. These are to be compared 
to variations of | deg. or 2 deg. obtained in laboratory 
work. The arrangement of the high-temperature line 





— | 





| affected the diametral extensions, although there was 
| little evidence of a reduction in creep from this cause. 
except possibly in the case of the section having « 
normal hoop stress of 7,000 Ib. per square inch and a 
| corresponding longitudinal stress of 3,500 Ib. per square 
| inch. 


TaBLeE VII.—Hours in Service of Cr-Mo-Si Tubes. 





0-141 in. 





Average wall thickness. . 0-254 in. 
| Below 900deg.F. .... 76 86 
900 ~—, . : 62 72 
950, Sa id 106 116 
1,000 - _ oe 870 960 
1,050 , 416 426 
1,100 6,714 9,615 
Tete)... .- | 9906 11,265 
Total, 1,000-1,100 deg. F. 8,000 10,991 


The increase in hoop stress, occasioned both by the 

increase in diameter and the reduction in wall thicknesé. 
caused by expansion of the tube as the test pro ; 
differed considerably from the increase in tensile stress 
occurring in a conventional laboratory creep-test 
specimen due to change in section. It was estimated 
that the original wall thickness of the tube having 
| an original average wall thickness of 0-141 in. had been 
reduced 3-1 per cent. by steam oxidation on the inside 
and 2-8 per cent. by air oxidation on the outaide of 
the tube. The increase in diameter and reduction 0 
wall thickness caused by expansion of the tube, together 
| with the reduction due to oxidation, resulted in an 
| increase in the working stress in the latter stages of the 
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to 8,420 Ib. per square inch. | with no evidence of scaling. 


to those shown in Fig. 20, were prepared for test at | with the pipe at 138 deg. F. were disregarded. 


Fig. 20. 


CR-MO-SI TUBING FOR CREEP DETERMINATIONS 
’ (a) 
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Fig.21. LABORATORY & SERVICE TIME- 
. ELONGATION CURVES AT liOO DEG. F. 


@-o-Service Hoop Stress 6180 lb. per SqJn. Fig.23. 


. 3930 » » » . EL ON TION CURVES CARBON-MOLYBDENUM 
G-#- Laboratory Simple Tension 2 tb. per Sqn LOnGA PIPE AT 925 DEG. F. 
d+ ” . * 000 ,, 









































zs ee x Heat No.noe7{H Stress 9220 lb. Sok, ice 
o 0,8 — ~— 1———f—- - ao10 eo « « {§ Ruston 928016 SoS. 
} 5 ae 00-0020; T ] 
0-08} &——_——_—_—_ t a aan 0-008) Diametral Lx(Se Uiee 
\s ~~ cove,|&  go-00ns Elongation | Tred ooofi 
tie | ne ~ ery en | we tk Pa a es | 
b Lat = Z 3 §0-000-— +> Baie Hr: 
0-04) §—— >a =m ir © 7 (ep agg” 925. 40 
* al ai P 5 « «422 
val LT | Se anil 30-0005 %/10ab0o ,_ Thal 4261 
— x 10-0 
% 3000 4000 6000 ~—- 8000 . < °% 2000 _ 3000 +4000 
(6660.0.) Time.. Hours “ENGINEERING” (6660.€.) Tume...Hours “ENGINEERING” 
TABLE VUI.—5 Per Centr. Cr-W Tusine, ry SERVICE FoR 18,150 Hours at 1,100 Dea. F. 


(Composition, per cent.: C, 0-11; Cr, 5-6; W, 0-94; Mn, 0-25; Si, 0-30.) 


l : 
Cond Yield Ultimate | Elongation | Reduction Izod Hardness No., 
eueneee. i Point. Strength. | in 2 in. of Area. | Impact. Rockwell B. 
-| ee a ee eer ae —— | + a 
Tons per sq. in. Tons per sq. in. | Per cent. Per cent. Ft.-lb. 
Unused 19-11 34-73 | 34 71 | 39 | 30 
Used 18-30 | 33-44 33 71 30 ‘4 


TABLE LX.—5 Per Centr. Cr-Mo Vatve CasTING, IN SERVICE FOR 15,010 Hours at 1,100 Dra. F. 
(Composition, per cent.: C, 0-27; Cr, 5-23; Mo, 0-65; Mn, 0-59; Si, 0-55.) 











| | la. © ! 
P , | Yield | Ultimate Elongation Reduction Izod | Hardness No., 
—— | Point. Strength. | in 2 in. of Area. Impact. | Rockwell B. 
a SS —_ — ——EE ee —— ———e 
| Tons per sq. in. | Tons per sq. in. Per cent Per cent. Ft.-Ib. 
Unused 30 -66 45-31 22- 53°7 39-5 97 
Used | 27-36 42-50 | 25-8 55-3 13-4 o4 


3 

bility of this type of test. The wall thickness of the | measurements were corrected to 80 deg. F., but in 
4:95 in. outside diameter tubes was 0-102 in., giving a | most cases the corrections involved less than 10-deg. 
hoop stress of 9,220 lb. per square inch. A comparison | temperature differences. 
of the service results obtained in some 4,200 hr. at| Efforts have been made to check the effect of axial 
925 deg. F. for the two heats of steel, and the laboratory creep resulting from longitudinal pressure and bending 
results for the same materials, is given in Fig. 23. The | stress in these tests. Since the means provided for 
percentage composition of heat 11,067 was as follows : | measuring changes in length of the Cr-Mo-Si tubes at 
C, 0-13; Mn, 0-49; Si, 0-25; Mo, 0-52; Ni, 0-23;|1,100 deg. F. had proved unsatisfactory, special 
Cr, 0-08; and of heat 4,129: C, 0-13; Mn, 0-40; | precautions were taken in establishing longitudinal 
Si, 0-19; Mo, 0-56; Ni, 0-17; and Cr, 0-10. The | measuring stations on the C-Mo sections, The experi- 
two heats of C-Mo steel were normalised at 1,650 deg. F., | mental high-temperature line in which these thin- 
and drawn at 1,200 deg. F. | walled sections were installed is disposed in a hori- 

The working stress used in these tests was only a} zontal plane, and bending moments existing in the 
few per cent. higher than the allowable stress proposed unusually flexible line act principally in this plane. 
| 








for C-Mo pipe at 925 deg. F.* These data show con- | The measuring points were located on the thin-walled 
siderably greater elongations than the results of | sections on the inside and outside of the loop which 
laboratory tests in simple tension and much higher | comprised the high-temperature line. 

rates of creep, although the creep resistances of the Measurements between points on the outside of the 
two heats of C-Mo bear somewhat the same relationship | loop showed increases in length of 0-003 in. per inch 
to one another as in the laboratory tests. Present | and 0-0015 in. per inch, respectively, for the tubes 
indications are that oxidation of the ('-Mo test sections | from heat No. 11,067 and heat No. 4,129, after 4,261 hr. 
will not affect the expansion of the tubes to an appre- | at 925 deg. F. Measurements on the inside of the loop 
iable extent at 925 deg. F. The inside and outside | showed a decrease of 0-001 in. per inch for heat No. 
| 11,067 and an increase of 0-0005 in. per inch for heat 
No. 4,129. Since these elongations are of the same 
| | magnitude as the diametral increases given in Fig. 23, 
| itis apparent that, despite the guard sleeve and unusual 








* An allowable working stress of 9,000 Ib. per square | 
inch at 925 deg. F. was proposed for carbon-molybdenum | 
ee by the A.3S.M.E. Boiler Code Committee, Mechanica 

nqines 


ing, vol. 60, pages 170-171 (1933). 





test of approximately 24 per cent., or from 6,780 Ib. | surfaces are covered with a fine reddish-brown oxide 
In drawing the curves 
Two additional test sections of C-Mo tubing, similar | of Fig. 23, the 3,800-hr. test points which were measured 
It was 
380 lb. per square inch and 925 deg. F., after experience | felt that the correction for temperature of measurement 
with the Cr-Mo-Si tubes had demonstrated the practica- | made for this point may have been in error. All 
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flexibility of the line, bending moments affected the 
longitudinal creep of the tubes. Removal of the guard 
sleeve from the section of Cr-Mo-Si tube with 0-250 in. 
wall at the end of the 8,000-hr. period, however, 
caused only a negligible change in the rate of diametral 
oe The increase during the last 3,000 hr. was 
| at the rate of 3-26 per cent. in 100,000 hr. as compared 
| with 3-15 per cent. for the 2,000-hr. period between 
| 5,000 hr. and 7,000 hr. This would seem to indicate 
| that the guard sleeve had little effect on the bending 
| moments acting on the thin-walled section, or the bend- 
ing moments had little effect on the diametral changes. 

The authors wish to emphasise that the creep measure- 
ments made on thin-walled sections of pipe under 
service conditions cannot be considered in the same 
manner as refined laboratory determinations. Fluctu- 
ations in temperature, change in stress, corrosion of 
surfaces, and intermittent operation are factors which 
affect the total elongations obtained with operating 
equipment. The measurements under service condi- 
tions, however, do serve to bridge the gap between 
laboratory findings and actual plant use. 

Trenton Channel Metallurgical Examination.—The 
collection of further service data on materials at 
1,100 deg. F. has been confined to three materials. 
A section of 54 in. 5 per cent. Cr-W tubing was removed 
after 18,150 hr. service, an integral test bar was 
removed from a 5 per cent. Cr-Mo valve after 15,010 hr., 
and a low-carbon, 18 per cent. Cr, 8 per cent. Ni 
superheater tube was examined after 26,162 hr. of 
service. Hardness values on Stellite valve trim for 
different periods of service also are included. The 
results obtained on the 5 per cent. Cr-W tubing are 
summarised in Table VIII. The structure of the 
material before and after service exhibited practically 
no change. The number of precipitated carbides 
was nearly the same, and the grain size remained the 
same. Apart from some softening of the material, 
the only noticeable change was a decrease in the impact 
strength. Measurements made on welded stainless-steel 
points showed creep rates of 1-2 per cent. and 2-8 per 
cent. per 100,000 hr. for the horizontal and vertical 
diameters, respectively, during the last 9,500 hr. 
operation of the pipe. The working stress was approxi- 
| mately 2,500 Ib. per square inch. 

Table IX contains the data obtained from an 
examination of the 5 per cent. Cr-Mo valve material. 
These results were secured from the examination of 
two cast test bars, one of which was removed prior 
to placing the valve in service. An examination of 
the test results given in this table also indicates that 
the material underwent a slight annealing and grain 
refinement. The impact-test results, however, show 
a pronounced reduction in resistance of a notched 
section to shock. The numbers of specimens available 
for each test were one tensile bar and six impact 
specimens. The results of tests on the 18 per cent. Cr, 
8 per cent. Ni superheater tube are given in Table X, 
together with information on an adjacent tube which 
was removed and examined in 1933 after 15,159 hr. 
service at 1,100 deg. F. The latter tube is designated 




















Specimen No... ee oe ° i 1. 2. 
Ultimate strength, tons per sq. in.. | 50-45* 51-47* 
Elongation, per cent. _ - 38-5 37 
Reduction of area, per cent. ee 57 58 
Hardness, Rockwell B. ie * 94 w 
Izod impact, ft.-lb. .. ‘ oe 22t 29t 
Carbon content, per cent. .. al 0-05 0-07 
Hours in service at 1,100 deg. F. . + 15,159 28,162 


~* } in. A.S.T.M. tensile specimen, $}-in. gauge length. 

¢t Izod specimens 0-304 x 0-215 in. 
as specimen No. 1. The crystal structure of the 
specimens, and these results, point to the interesting 
conclusion that the material has stopped deteriorating 
and that further service may even result in a continued 
improvement in the physical properties and, in parti- 
cular, the impact value. A change in electrical resis- 
tivity of the samples after boiling in Strauss solution 
showed an increase of 0-9 per cent. for No. 1, while the 
increase was only 0-6 per cent. for specimen No, 2. 
This was a further proof of a more stable condition. 

The 5 per cent. Cr-Mo valve, of which results are 
given in Table IX, was equipped with two different 
grades of Stellite for seat and disc trim. One side 
of the gate and the corresponding seat ring were 
finished with Stellite No. 1, while the other half of 
the valve was trimmed with the No. 6 grade. The 
hardness of the plug faces has been secured at different 
time intervals and is given in the following tabulation 
together with those obtained before the valve was 
placed in service : 

Brinell Hardness. 


No. I No. 6 
Stellite. Stellite. 

Specified by manufacturer __... 512 402 
Before service % one ... 387-421 373-398 
After 7,145 hours of service . 473-510 466-478 
After 15,033 hours of service ... 472-509 427-460 








Long exposure at 1,100 deg. F. has had the effect 
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of a hardening heat-treatment. The 
hardness was probably caused by dilution of the | 
Stellite with the base metal when it was applied. 


The No. 6 side was in excellent shape and drop-tight 
when the valve was subjected to a 600-lb. hydrostatic 
test, whereas the No. 1 facing on the plug had several 
large cracks and a number of hairline cracks, and at 
one of the larger cracks, the Stellite had erupted | 
enough to prevent that side of the valve from seating. 
Neither of the body rings was cracked, and no corrosion | 
had occurred on either grade of Stellite. 

Conclusions.—With the use of high-temperature 
steam approaching nearer to the 1,000 deg. F. limit 
used in the Delray turbine, it is reassuring to realise | 
that in over 4 years of actual operation, this unit and 
the materials of construction withstood the service | 
conditions rather well. With the recent advances 
in knowledge of the high-temperature characteristics 
of alloys now available, and the advances made in the 
construction of power-plant equipment, the design and 
operation of a 1,000-deg. F. plant is a practical thing 
if the savings to be gained are justified economically. | 
While considerable information on steam corrosion | 
has been presented in this paper, much more is necessary 
before the effects of corrosion on the life of high- | 
temperature apparatus can be evaluated. The service- 
creep test data presented indicate that a better 
correlation between laboratory and field conditions also | 
is necessary. 

The authors wish to acknowledge the co-operation of 
Messrs. The Timken Steel and Tube Company in the 
conduct of the steam-corrosion work and the creep 
testing of the Cr-Mo-Si tubing. Acknowledgment | 
also is made of steam-corrosion samples supplied by 
Messrs. The General Electric Company, Messrs. The | 
Lunkenheimer Company, and Messrs. The National 
Tube Company. 








NOTES ON NEW BOOKS. 

In the eastern part of the State of Massachusetts 
running in a north-westerly direction from Boston to 
Lowell on the Merrimack River can be traced parts of 
a once famous canal, known in its day as The Middlesex 
Canal. It was one of the earliest engineering projects 
of ita kind in the United States and at the time of its 
construction was regarded as a work of heroic magni- | 
tude. It was 26 miles long, its summit was 107 ft. | 
above tidewater at Boston and 27 ft. above the waters | 
of the Merrimack. Designed with a bottom width of 
20 ft. and for a depth of water of 34 ft., it required | 
20 locks, 8 viaducts and 48 bridges. The locks had | 
lifts up to 10 ft., and they were 10 ft. to 12 ft. wide and | 
large enough to accommodate craft 75 ft. long. Some | 
of the locks were of stone and others of wood. Begun 
in 1794 it was finished nine years later, when the pro- 
prietors said “ The enterprise, which has been thus 
successfully executed, exceeded in magnitude any other 
project in the northern part of the United States. Those | 
who first undertook it had no principles resulting from | 
experience to recur to, by which they could calculate 
the practicability of the scheme, or the measure of the 
expense; but the application of natural principles, 
with assiduity and firmness by them, and those who | 
soon after united with them, has crowned the hopes 
of all with success.” The canal led to others being 
built by which communication was maintained a 
hundred miles north, and these for many years proved | 
of great importance to the development of local in- 
dustry. It is difficult to-day, when contractors have 
at their disposal power-driven machines of many types, 
to realise how such works were carried out in a sparsely 
populated countryside with bad roads and when the 
chief tools were the pick, shovel and wheelbarrow. 
In his book The Middlesex Canal, 1793-1860, published 
by the Harvard University Press, Cambridge, Mass., 
U.S.A., as vol. lxi of the Harvard Economic Studies 
{price 3 dols.}, Dr. Christopher Roberts has given the 
story of the canal in its entirety, using a mass of 
material to throw light on contemporary economic 
life, early engineering in the United States and the 
organisation of a public utility enterprise. His biblio- 
graphy runs into many pages, and there are numerous 
footnotes and appendices, but unfortunately the reader 
looks in vain for maps, plans, drawings or sketches, the 
inclusion of which woud have added immensely to 
the value of the book from the engineering point of 
view; we would willinzly have sacrificed many of | 
the footnotes for a few sketches. ‘The book is also 
published in London by the Oxford University Press | 
(Humphrey Milford) at the price of 12s. 6d. net. 





| 





'n spite of the extending use of welded fabricated 
parts and of the employment of machine tools in the 
pattern shop, the demands on the skill of the pattern- 
maker remain as insistent as ever, for the casting will 
ilways be the only possible form for many engineering 
parts, while the machine tool, although eliminating 
tedious operations, does not obviate the need for 
manual skill. A sixth edition of that thoroughly 


| should prove invaluable.” 


| ground engineer cannot be too enthusiastically imbued 


J. G. Horner, is, therefore, quite justified, particularly | 
as it has been revised and enlarged, the revision, in the 
present instance, having been entrusted to Mr. Philip 
Gates. The chapter on machine tools in the pattern shop 
gives a good account of the latest practice in this direc- 
tion though, perhaps, too large a space has been devoted | 
to the products of a single firm. Much of the old| 
material in other chapters of the book was still too 
sound to scrap, but Mr. Gates has not hesitated to 
excise what was really unnecessary and has replaced 
this with up-to-date material well in keeping with 
the author’s original plan. Altogether, the 
edition is a satisfactory example of the rejuvenation | 
of a useful and well-tried work. It is published by | 
Messrs. The Technical Press, Limited, 5, Ave Maria-lane, 
London, E.C.4, at the price of 15s. net. 


} 


new 


In what may fairly reasonably be described as the | 


spate of books now appearing on all branches of | 
aviation, especially on the engineering side, it will 
doubtless be agreed that the needs of the skilled | 
mechanic have not been overlooked. At the same | 
time, it is not easy to provide a book of this kind 
maintaining the right balance. In a little handbook 
before us, by Mr. J. Healey, on Metal Aircraft for the 
Mechanic (London: Sir Isaac Pitman and Sons, | 
Limited, price 5s. net), obviously written by a practical | 
man for the use of practical men, the author has 
endeavoured, he says, to present a clear account of 
modern operations and processes dealing with work 
on metal aircraft, and to enlighten the reader on this 
subject without the usual drudgery of reading books 
which are too involved to be of any use. He claims 
that, for the metal rigger, the ground engineer, the 
technical instructor, and the student, “ this book | 
This is a large claim to 
make for a treatise compressed into less than 100 
octavo pages; and it is even to be doubted whether 
the author has really made the best use of his limited 
space, for, although much useful information has been 
given, a considerable proportion of it is general 
engineering practice, not peculiar to aeronautics. The | 
price in any case is high for such a small book in 
cardboard covers, and while the general mechanic 
and metal rigger may possibly find it of some use, 
it seems likely that the ground engineer and the 
other classes of readers mentioned will be more 
adequately provided for in other ways. It must here 
be emphasised that attempts to reduce the amount of 
study required in any branch of engineering, and 
more particularly in aeronautics, on the pretext that 
they are “ practical” short cuts and avoid drudgery, 
are to be strongly deprecated. For the all-important 
purpose of safe flying, both the mechanic and the 








with the desire to learn all they can about their special 
branch of technical science. 





New materials and new constructional methods have | 
wrought many changes in shipyard practice, even within | 
the present century, and some trades, such as those of | 
the rigger and the (wood) caulker, are tending towards 
virtual extinction. The craft of the loftsman, however, | 
persists with hardly a change in essentials from the | 
processes used in the days of wooden ships. A Teztbook | 
of Laying-Off, by Mr. E. L. Attwood, O.B.E., and Mr. | 
I. C. G. Cooper, deals, as the sub-title explains, with | 
“the Geometry of Shipbuilding”; surely one of the 
most subtle applications of the science that ordinary | 
commercial manufacture has to show. In points of | 


detail there are sundry small variations in praetice | 


| between different districts and different yards, some of | 


which have arisen naturally from the class of work | 
undertaken, although others appear to be survivals of | 
innovations introduced by individual loftsmen ; and it | 
is a feature of this thoroughly practical treatise that | 
particular notice is taken of such local peculiarities, 
and their merits are carefully analysed. The present is 
the second edition of the book, which is one to be 
commended, not only to those whose work lies in 
mould lofts, but to all who are associated with the 
structural design of ships. It is published by Messrs. 
Longmans, Green and Company, Limited, 39, Pater- 
noster-row, London, E.C.4, at the price of 7s. 6d. net. 


Engineers and others whose work involves the | 
solution of problems relating to circular segments, | 
such, for example, as the calculation of arcs, chords, | 
areas, &c., will find Segmental Functions: Text and 
Tables, by Mr. C. K. Smoley, and published by Messrs. | 
C. K. Smoley and Sons, Scranton, Pa., U.S.A., at the | 
price of 5 dols. net, an extremely useful work. The | 
five parts of a segment are the angle subtended at the | 
centre of the circle, the radius of the circle, the chord, 
the arc, and the height of the mid-point of the arc 
above the chord; the segment is defined when any 
two of these parts are given. Since segments sub- | 
tending the same angle are similar figures, the ratio 


variation in| practical work Pattern-Making for Engineers, by the late | of any two of the linear parts depends only on the 


angle ; these ratios are the segmental functions of the 
angle. If the angle and one linear part are given, the 
remaining parts can be obtained by multiplying the 
given part by the appropriate segmental functions, 
while if two linear parts are given their ratio is a 
segmental function, and hence defines the angle; then 
the ratio of the remaining parts to one or other of 
the given parts can be found. To facilitate their use 
the logarithms of the ratios are tabulated, being given 
for six functions, obtained by taking the six possible 
pairs of the linear parts, for angles ranging from zero to 
180 deg. in steps of one minute. Another table gives 
the logarithm of the ratio of the area to the square 
of the radius, so that the area can be found at once 
when the segment has been determined. In addition 
to the main tables there is a table of the segmental 
functions for the segments formed by regular inscribed 


| polygons of up to 60 sides, tables for laying ort 


circular ares, a table of areas and circumferences of 
circles, and tables of squares, cubes, cube roots, &c. 
The use of the tables is in all cases clearly explained, 
and numerous worked examples are included. Al 


| though one or two trifling misprints have been noticed 


the work in general does great credit to its author 
publisher. 


A publication of very wide appeal is the prosaically- 


| entitled Handbook of the Collections [Uustrating Marie 


Engines ; Part I11—Descriptive Catalogue, which has 
been prepared by Mr. H. P. Spratt, B.Sc., of the 
Science Museum, South Kensington. What more 
colourful title might be given to it, is beside 
the main point; which is that here, in rather more 
than 100 pages, is presented not only a list of the 
finest collection of its kind in the world, but also a 
conspectus of the marine engineering history of 200 
years. The descriptive notes appended to the 383 
items contain much more than mere statements of 
origin and dimensions, and as the items are arranged 
in chronological order in each of the ten sections, 
these notes in themselves afford an indication of the 
progress of invention in the several departments o/ 
the subject. To assist the reader in forming a general 
view of this progressive development, each section is 
prefaced by a short historical summary. A more 
connected survey of the whole field of marine engin- 
eering is available, of course, in Part I of the Handbook, 
which was the last work of Mr. G. L. Overton before 
his retirement in 1935 from the post of Keeper of this 
division of the Museum. The Catalogue, which is well 
illustrated by fifteen full-page plates on art paper, is 
obtainable at the Science Museum, or directly from 
H.M. Stationery Office, York House, Kingsway, 
London, W.C.2, at the price of 2s. 6d. net. We take 
this opportunity to suggest once again that H.M. 
Stationery Office should consider a return to the 


| practice of issuing an edition bound in cloth, as an 
| alternative to the rather vulnerable paper cover. 








CATALOGUES. 


Ironite Flooring.—We have received from Messrs 
Ironite Company, Limited, 11, Old Queen-street, West 
minster, 8.W.1, a brochure giving useful information 
regarding the application of their material to concrete. 

Static Condensers.—From Messrs. Wego Condensers 
Company, Bideford Avenue, Perivale, Middlesex, there 
has come to hand an interesting booklet dealing with 
power-factor improvement by means of static condensers. 

Chilled Rolls.—A leaflet is to hand illustrating and 
describing chilled grain and alloy rolls made by + Bw 
The Brightside Foundry and Engineering Company, 
Limited, Sheffield, for both the ferrous and non-ferrous 
industries. 

Switchgear.—Messrs. Allen, West and Company, 
Limited, Brighton, have published an attractive brochure 
entitled “‘ Some Recent Developments,” which furnishes 
particulars of switchgear and electrical accessories 
manufactured by them. 

Rotary Compressors.—Compressors for air or gas form 
the subject of a brochure received from Messrs. Keith 


Blackman, Limited, 27, Farringdon-avenue, London, 
E.C.4. This is devoted to their rotary machines and 


includes prices of various types and sizes, 

Water-Tube Boilers.—Messrs. Babcock and Wilcox, 
Limited, Babcock House, Farringdon-street, London, 
E.C.4, have sent us a copy of a new publication 
giving the latest information concerning the types of 
boilers manufactured by them at their Renfrew Works. 

Brake Accessories.—Two loose sheets received from 
Messrs. Westinghouse Brake and Signal Company, 
Limited, 82, York Way, King’s Cross, London, N.1, 
describe their compressed-air brake reservoir, with 
charging valve, and a hand-brake slack adjuster for motot 
vehicles. 


Protective Coverings.—A design 


leaflet of unique 


| received from Messrs. Wailes Dove Bitumastic, Limited 


Collingwood Buildings, Newcastle-upon-Tyne, 1, ind! 
cates by means of sketches, where and which of ths 
firm's protective materials can be most suitably applied !" 


buildings. factories and engineering plant. 
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JAN. 20, 1939. 
30,000-KW TURBO - ALTERNATOR 
4T THORPE POWER STATION, 
NORWICH. 


\ DESCRIPTION of the extensions which have 

ently been carried out at the Thorpe Power 
Station of the Norwich Corporation appeared in 
these columns in the course of the spring of last 
vear.* With the co-operation of Mr. V. A. Pask, 
\.L.E.E., the City Electrical Engineer, and vetious | 
ontractors, we were able, at that time, to give 
. detailed description of the steam-raising plant | 
and the electrical gear. The generating plant was, 
however, dealt with somewhat briefly, and we are | 
accordingly glad now to be able to complete our | 
account of this important extension by adding a full | 
description of the 30,000-kW turbo-alternator which, | 
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atmospheric pressure in the high-pressure cylinder, 
and then passes into the low-pressure cylinder by a 
pair of overhead pipes provided with corrugated 


spacing pieces. The tips of the radial clearance 
blades are thinned to knife-edges, which would be 
harmlessly rubbed away in the event of accidental 


expansion pieces. It enters the low-pressure| contact when running. The blading material 


cylinder at the centre of its length and flows in both 


throughout the turbine is stainless iron ; this is not 


directions to the ends, where it is exhausted at a | subject to corrosion, and to prevent erosion by water 


vacuum of 29 in., into a single condenser. 


The high-pressure rotor is made from a hollow | 
| forged drum, integral with the shaft at one end and 


closed at the other by a flanged forging which is 


particles in the steam, the blades at the exhaust 
ends of the low-pressure rotor are fitted with shields 
of tungsten steel. These shields, which are brazed 
along the leading edges of the blades, are intensely 


extended to form the second bearing. The walls of hard, and have been found to afford perfect protec- 
the drum are comparable in thickness with the metal | tion without impairing the efficiency of the turbine. 


of the surrounding cylinder, so that both the rotor 


Each rotor is located axially by a thrust-block of 


and cylinder respond to temperature changes at the | the pivoted-pad type incorporated in one of the 
same rate, and the working clearances are therefore | bearings, and steam tightness is secured by carbon- 
not altered by differential expansion. Otheradvant-| packed glands. The body of the high-pressure 
ages of the hollow construction are the saving of | cylinder is shown in longitudinal section in Fig. 12, 
in a sense, is the part of the extensions to which all | weight, the elimination of any possibility of internal | page 70 and in cross-section in Fig. 11, page 59. 
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others are subsidiary. We gave a general history 
of the station and its development in our previous 
irticles, and it is not necessary to repeat that 
information here, but in order that the import 
ince of the station may be understood, we may 
say that it provides the supply of electricity over an 
area of 725 square miles, of which the City is the 
nucleus, and that as a Selected Station of the Central 
Electricity Board, it also exports large quantities of 
power to the Grid. Its output, in 1937, amounted 
to some 173,000,000 kWh. The recent extensions 
to the plant, involved raising the steam pressure 
from 250 Ib. to 675 lb. per square inch, and the 
temperature from 650 deg. F. to 875 deg. F., and 
it is with the latter steam conditions that the new 
30,000-KW turbo-generator operates. The set, com- 
plete with condensing plant, was supplied by Messrs. 
(. A. Parsons and Company, Limited, of Heaton 
Works, Newcastle-on-Tyne. The firm was also 
responsible for the evaporating plant, water softener, 
ind the high-pressure pipe-work in the engine room. 

rhe new unit, which is shown in the foreground of 
Fig. |, has a maximum continuous rated capacity of 
30.000 KW at 3,000 r.p.m. and generates current at 
6,600 volts. The most economical output of the 
machine is 24,000 kW, higher loads than this being 
obtained by the action of the automatic by-pass 


valve. The turbine, shown in section in Fig. 2 on 
Plate LV, is of the two-cylinder tandem type, de- 
signed to operate with steam at a pressure of 650 lb. 
ind a temperature of 850 deg. F. at the stop-valve. 


(he steam is expanded down to approximately 
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flaws, and the improved quality of the metal, due 


to the extra work put into it during forging. Both} 


shaft ends are bored axially, and every part of the 
internal surface is examined, under considerable 
magnification, by means of a borescope. The low- 
pressure rotor, which is not subject to any great 
temperature changes, is built up of thick discs 
shrunk on to the shaft, the latter being also tre- 
panned from end to end for the internal examination 
and testing of the material. The proportions of the 
discs and their contact with one another entirely 
preclude the risk of axial vibration, or “ fluttering,” 
to which independent wheels are sometimes liable. 
Photographs of the finished rotors are reproduced 
in Figs. 7 and 13 on pages 58 and 70. The blading is 
of the pure reaction type throughout. That of the 
high-pressure cylinder, except for a few rows of the 
longer blades at the exhaust end, is of the Parsons 
end-tightened construction, which allows of 
large radial clearances, as the steam leakage is con- 
trolled by adjustable clearances in the axial direc- 
tion. In the remainder of the turbine, where, owing 
to the increased volume of the steam, leakage is of 
relatively less importance, ordinary radial-clearance 
blades are used. The end-tightened blading and 
most of the radial clearance blading is of the seg- 
mental or short brazed-group type, in which rolled 
blade strips and spacing pieces are cut to the required 
lengths and assembled into groups before being 
fitted in the turbine. Each group consists of from 
8 to 12 blades, and constitutes a short arc of the 
whole circle of blading. The longer blades, towards 
the exhaust ends of the low-pressure turbine, are 
rolled integrally with their roots, which act as 





It is of molybdenum steel, in accordance with 
Messrs. Parsons’ practice for cylinders exposed to 
steam temperatures in excess of 750 deg. F. The 
principle underyling the design is that of giving the 
cylinder, as far as possible, the characteristics of 
a rigid symmetrical tube which shall be uncon- 
strained either by the joint flanges or the equally 
unavoidable steam-belts. In accordance with this 
object, the metal of the cylinder body is of consider- 
able thickness, and the horizontal joint flanges are 
cut through at the bolt-holes in order to destroy 
their longitudinal rigidity, and thus to prevent them 
exercising any constraint on the form of the hotter 
cylinder. Steam is admitted to the two inlet belts 
through branches in both the top and bottom half 
of the casing, the belts diminishing in sectional area 
as the flanges are approached, as will be seen in 
the cross-sectional drawing of the cylinder, Fig. 11. 
This arrangement permits of the flange bolts being 
kept close in to the joint at these points, and has 
also the advantage of improving the distribution 
of steam to the blading and of minimising the inlet 
losses. 

Each inlet belt is traversed by stout bridge-pieces, 
integral with the cylinder castings, which serve to 
maintain the rigidity of the structure. After the 
inlet belts comes the equalising belt, which is 
connected by a pipe to the space between the 
dummies. This belt is also narrowed on its hori- 
zontal diameter to conserve, as far as possible, the 
line of the bolts. The remaining pair of belts, 
towards the exhaust end of the cylinder, are for the 
extraction of steam for progressive feed-heating. 
Like all the other belts, the ports by which they 
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communicate with the cylinder are made narrow, 
again with the object of maintaining the efficiency 
of the joint. Altogether, four tappings of steam are 
taken from the turbine for feed-heating, the feed- 
water being thus heated regeneratively to a final 
temperature of 310 deg. F. at the economical] load of 
the turbine. 

The steam-chest, a photograph of which is repro- 


duced in Fig. 14, on page 70, is mounted alongside | 


the high-pressure cylinder of the turbine, to which 
it is connected by corrugated pipes having sufficient 
tlexibility to prevent the communication of any 
stress to the cylinder. Like the latter, the steam 
chest is of molybdenum steel. It contains two 


governor valves and a separate emergency stop- | 


valve which shuts off steam automatically should 
the speed of the turbine exceed a predetermined 
limit, or should there be a failure of the oil-pressure. 
Details of the governing arrangements are illustrated 
in Fig. 8, annexed. At the high-pressure end of the 
turbine there is a cross-shaft driven by worm-gear 
ing from the turbine spindle. This shaft carries the 
main oil-pump, which is of the gear type, at one 
end, and the centrifugal governor at the other. 
Che pump draws oil from the reservoir and delivers 
it at a pressure of 70 Ib. per square inch. Part of 


the oil passes through the automatic reducing | 


valve /, by which the pressure is reduced to about 
15 lb. per square inch for the general lubrication 
of the machine. The remainder, at the full pres- 
sure of 70 Ib., serves for the control of the valves. 
Before entering the system, however, this oil has 
to traverse the emergency trip-valve «4, the action 
of which will be referred to later. On leaving this 
valve, the oil enters a chamber u, from which some 
of it is led by pipes to the main stop-valve and the 
relays of the governor valves. The remainder, 
known as the “ pilot oil,” is diverted by means of 
a hand-regulated valve ¢, to a chamber surrounding 
the end of the governor spindle. Its only escape 
from this chamber is by passing through a sleeve- 
valve operated directly by the governor, so that 
the oil-pressure in the chamber will depend upon 
the position of the governor sleeve, and will there- 
fore change with any variation of the speed of the 
turbine. The pressure is communicated by pipes 
to the underside of the pilot pistons of the governor 
valve relays, and so controls the amount of opening 
of the governor valves. 

lurning now to the sectional drawings of the steam 
chest, given in Figs. 5 and 6, on Plate IV, it will be 
seen that the steam enters through the main stop 
valve which serves as an ordinary hand-operated 
valve, and also as an emergency valve to shut down 
the turbine automatically in case of need. It may 
ilso be tripped at any time by the attendant. The 
valve itself is of the double-seated type, with two 
-in, seats through which the steam flows in parallel 
it is forged solid with its stem. so that there are no 
parts which can become loose under the influence 


of heat or wear. It is opened by oil-pressure 
veting underneath the piston d, which is attached 
to the upper end of the spindle. The amount of 


opening is limited by the position of the hand 
controlled sleeve which abuts against the shoulder A 
of the piston. In order to admit steam to the 
turbine, the sleeve is slowly raised by turning the 
hand-wheel, when the oil-pressure will lift the 
piston against the action of the closing spring g 
tbove it, the shoulder A being all the time in con 
tact with the end of the sleeve. The valve, when 
open, can be closed either completely or to any 
desired extent by turning the hand-wheel in the 
opposite direction. 

In the event of failure of the oil-pres ure, due to 
the operation of the rip-gear, or to any other 

isc, the valve will immediately be closed auto 
matically byw the Springs above the piston rh 
lescent of the latter will separate it from the sleeve, 
thereby allowing the oil beneath the piston to 
scape treely by the ports ), which are normally kept 
closed by the sleeve The inflow of oil under such 
conditions is limited by a small orifice in a dia 
phragm « placed at the inlet to the evlinder \ft 
the stop-valve has closed automatically, it is 
impossible for the turbine to be restarted except 
vy the deliberate action of th operator Before 
he can -e-admit any steam, he must first turn the 
hand-wheel until the sle« has been serewed dow) 
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into contact with the piston, and then, provided 
that the oil-pressure has been restored, he can 
open the valve in the manner above described. 
It should be noted that the turbine can neither be 
started nor re-started until the proper oil-pressure 
the system has been provided by the auxiliary oil 
pump, which is driven independently of the main 
turbine. The auxiliary pump, like the main pump, 
tf the gear-wheel type, and having a drowned 
tion it is always primed and automatically 
primes the main oil pump. , 
rhe two governor valves each have a pair of 
in. seats in parallel. one valve controlling the 
‘mount of steam entering the turbine from no-load 
itil the most economical load of 24,000 kW is 
iched, after which the second valve opens auto- 
itically and controls the admission of steam to 
by-pass. Both valves are forged solid with 
their stems, and they are so shaped as to be in 
eam balance at all degrees of opening. They are 
‘ctuated in the following manner. The ~ pilot 
oil.” the pressure of which is controlled by the 
“peed of the turbine, as already explained, is led to 
the underside of the spring-loaded pilot piston ¢, 
while the pressure oil is taken to the waist of a 
plunger 6. Should the load on the turbine increase. 
the pressure of the pilot oil will rise, lifting the 
pilot piston and thereby raising the plunger 6 by 
means of the floating lever connection above. The 


motion of the plunger will admit pressure oil to the 
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underside of the valve 
piston c, causing the valve 
to lift and admit more 
steam to the turbine. 
The opening of the valve 
will, however, raise the 
end of the floating lever, 
thereby returning the 
plunger } to its neutral 
mid-position when the 
action will cease. Con- 
versely, a diminution of 
the load will bring about 
a reduction in the pres- 
sure of the pilot oil, in- 
volving a descent of the 
pilot-piston, a lowering of 
the plunger, and the con- 
sequent escape of oil from 
beneath the piston on the 
valve spindle. The amount 
of opening of the valve 
will thus be reduced until 
its motion is arrested by 
the return of the plunger 
to its mid-position. The 
governing is highly se 
tive, owing to the fact 





has nothing to do but con- 
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_ power is available for 
operating the steam valves. The sleeve-valve is 


arranged so as to be adjustable either by the atten. | 
dant, or by electrical means from the switchboard, 
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machine suddenly, or merely desire to test the gear, 
he can do so by tripping the catch r by a hand 
lever outside the turbine casing. The catch can 
be reset by depressing the knob on the end of the 
spindle of the emergency valve. 

The unit is equipped with motor-driven turning 
gear, by means of which the turbine can be kept in 
slow rotation during the periods of warming up and 
cooling. This prevents the inequalities of tempera- 
ture that would otherwise occur, and enables the 
machine to be run up to speed very rapidly from 
either the cold or the half-hot condition without 
fear of vibration. The use of the turning gear 
also avoids the necessity of admitting suddenly a 
large quantity of hot steam in order to start the 
machine from rest, and thereby saves the valve 
chests and cylinders from severe temperature 
stresses. The gear, details of which are given in 
| Figs. 3 and 4 on Plate IV, and Figs. 9 and 10, on this 
| page, is placed between the turbine and the alter- 
nator. Fixed to the circumference of the coupling 
| is a toothed ring a, driven by a pinion b, which rides 
'on a helical feather on the countershaft c, along 
which it can slide. The countershaft is driven by 
| the worm-wheel d, which derives its motion from 
| the worm e, the latter being directly coupled to the 
| shaft of a small motor. 

The pinion b can be put in mesh with the ring a 
by means of the forked lever g, Fig. 9, the ends of 
which are fitted with rollers engaging with a groove 
round an extension of the pinion. The lever g is 
keyed to a spindle which passes through the gear- 
case and carries at its outer end a loose hand-lever 
k and a short lever /, the latter being fast on the 
spindle. The lever / can be turned by the action 
of the hand lever, so as to slide the pinion 6 into 
mesh. A_ spring-controlled plunger m, acting 
against the underside of J, ensures that the pinion 
is held clear of the toothed ring when the turning 
gear is not in service. The plunger can be locked 
in its outward position by the safety stop x, which 
engages with a groove in the plunger and is retained 
by the spring y. The object of this device is to 
prevent the gear being accidentally put into mesh 
while the turbine is running. When the machine 
is being rotated by the gear during the period of 
warming up prior to starting, a time will come 
when the heating steam exerts sufficient torque to 
drive the turbine at a greater speed than that given 
by the turning gear, and the latter will then be 
automatically thrown out of engagement. The 








that the governor itself | 


trol the position of a light | 
sleeve valve, while great | 


| Le Formulaire des Engrenages : 


attention of the operator will be called to this by 


nsi- | the index at the side of the gearbox. 


(To be continued.) 
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so that the speed of the turbine can be easily and | TOOTHED gearing is usually dealt with as one section 


accurately regulated. 


It will be observed that a failure of oil-pressur> | 


would bring about the closing of both governor 
valves, so that steam would be shut off from the 
turbine independently of the action of the emer- 
gency stop-valve, which would also close auto- 
matically under such circumstances, as already 
explained. The shutting down of the turbine in case 
of overspeed, or for any other urgent reason, is 
effected by a release of the oil-pressure in the valve 
system. This is done by means of the emergency 
trip-valve s of Fig. 8. Excessive speed would 
cause the spring-loaded bolt of the emergency 
governor at the end of the turbine spindle to fly 
out and strike the lever provided for that purpose. 
This would trip the catch r which normally holds 
down the emergency trip-valve s against the action 
of a spring. The valve would then rise, bringing 
the piston above the port communicating with the 
chamber u, when the oil in the governor system 
would escape freely, closing all steam valves in the 
manner described. The lifting of the emergency 
trip-valve would also prevent the entrance of 
further oil through the port p, although the full 
supply of oil to the lubricating system would be 





continued. Should the operator wish to stop the | 





|of a treatise on some wider subject, and, as a 


result, the treatment accorded to it is affected by 
the limitations of the latter. Thus, in a work on 
Mechanics certain aspects would receive attention, 
while in a book on Drawing quite other points 
would have prominence and, in neither would 
methods of manufacture find any place. In an 
especial sense, however, the subject of wheel teeth 
is one in which all points of view require full con- 
sideration for, to a quite unusual degree, such 
fundamental matters as the calculations involved, 
the nature and properties of the curves used, the 
methods of drawing, and those of production are 
each and all inter-related and interdependent. It 
is therefore satisfactory to find that in this treatise 
the author, writing from his experience as head of 
the gear-cutting shops at the Citroen Works, has 
taken the comprehensive view of his subject that 
it demands and has developed and presented it in 
a complete and logical sequence. As a result, the 
reader gains a progressively expanding idea of all 
the essential features comprised in the determination 
and the construction of a pair of wheels in gear. 

The book is principally concerned with four types 
of gearing—cylindrical, conical, helicoidal, and 
hyperboloid ; and in the first portion there is given 
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an exposition of the simple relationships which 
subsist between number of teeth, pitch, diameter, 
speed, module and diametral pitch, suitably illus- 
trated by many typical calculations such as are 
associated with them. A section is also devoted to 
the considerations which determine the strength of 
wheel teeth and to the provision of suitable sizes 
and numbers of teeth in given cases. Then follows 
a description of the curves used in the construction 
of wheel teeth, and this, logically, leads to a 
discussion of the involute and the helix, their 
geometrical properties, and the methods applicable 
to their construction. The utilisation of these 
curves in the formation of the profiles of racks, 
external and internal wheels and pinions, bevel 
gears with shafts at various angles and, in some 
cases, with interior teeth, are then fully exhibited. 
The calculations worked out—particularly those 
relating to conical engagements—add materially to 
the clarity with which this part of the subject has 
been developed. 

The author then passes on to explain the ideas 
of pressure angles and interference, and here the 
diagrams and drawings are particularly helpful in 
elucidating the text. Having given his reader a 
good conception of the basic facts relative to gearing, 
he proceeds to the more practical aspect of its 
manufacture and enters into a discussion of the 
further considerations which the requirements of 
production impose on the fundamental theory. In 
addition to the types of gearing already mentioned, 
this latter part of the book includes worm gears, 
chain gears, and some examples of special gears, 
such as pairs of elliptic wheels in engagement. A 
number of gear-cutting machines are described and 
much useful information is given regarding apparatus 
for measuring, rectifying, and verifying tooth 
protiles. Reference has already been made to the 
numerous examples which are worked out at 
each stage of the subject; an important point in 
relation to these is that they represent what might 
be considered average practice, so that their value 
as a guide to the execution of similar work is very 
marked. 


Fundamentals By 
Proressor ALFreD O' RAHILLY London : Longmans, 
Green and Company, Limited Cork: Cork Univer 
[Price 21. 2s. net.} 
GiENERALLY speaking, the theory of electromagnetics 
as developed for technical purposes is self-consistent 
and does not lead to ambiguities and errors, and | 
engineers are unlikely to suspect that the founda- | 
tions of the subject are in such an unsatisfactory 
state as would appear from Professor O’Rahilly’s | 
new treatise. now under review. 

The scope of this book, which comprises nearly | 
900 closely printed pages of mathematics, is not | 
easy to indicate in a short review, but it may be | 
described as a vigorous attack on Maxwell's mathe- 
matical methods and those of his successors and a 
plea for a return to the older conceptions of Laplace, | 
Poisson, Green and Gauss, with suitable moditi 
cations to cover more recent knowledge. 

It is now generally agreed that Maxwell's equa- 
tions are his great contribution to electrical science, 
and that his physical speculations (in particular | 
the displacement current) are merely substitutes | 
for analytical provesses ; 


Klectromay netics 1 Discuasion of 


sity Press, 


and in emphasising this | 
and many similar matters Professor O’Rahilly is 
doing very useful work, though he is hardly justified 
in the tone he adopts in references to workers who 
do not share his own point of view. For example, | 
on page 89, when discussing lines of force, he says, | 
‘* Faraday employed the idea because he lacked the | 
analytic-mathematical capacity to deal with a 
vector field without seme kind of pictorial repre- 
sentation." This may be coupled with a statement 
on page 603, it is merely an out-of-date 
invention adopted for those who are supposed not 
to be able to grasp the mathematical idea of a 
vector field.” This is unfair to Faraday, inaccurate | 
as a mathematical statement and _ deplorably | 
lacking in taste. Unfortunately, such statements 
constitute a major bieviish in this work. Differen- | 
tial equations and lines of force are equivalent and | 
complementary descriptions of vector fields, one | 
being analytical and the other geometrical. While | 
the former are more suitable for establishing some 
general equations, force diagrams are used in 
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|cireumstances when analytical formule are so test pipe was sufficient to reach this temperature 
| complex as to be virtually useless. The debt | when fitted with a cover, it was not sufficient to 
which all physicists owe to Faraday and Maxwell determine the bare-pipe loss; the values for the 
for the development of the theory in terms of lines | higher temperatures were, therefore, extrapolated 
of force should be adequately acknowledged. | from the curve previously obtained up to 600 deg. F. 
Although it is mathematically equivalent to the | It was considered, however, that an experimental 
| classical Continental potential method, the latter | check should be made on these values, and for this 
|had not at the time been developed sufficiently to | purpose the tests described below were carried out. 
| deal with radiation, as is clear from the words of | A drawing of the pipe is given in Fig. 1, page 61, 
| Hertz quoted on page 211. The design was based on the guard-ring principle ; 
| Apart from this criticism of the writer's aggressive | that is, it contained three electric coils, one covering 
style, engineers who have the necessary knowledge | the central portion of the pipe and one in each of the 
of three-dimensional vector notation will find in| remaining portions, each being separately con- 
the book valuable discussions of many important | trolled. In this way it was possible to adjust the 
controversial problems, such as self- and mutual-| heat supply to the end portions, so as to balance 
| induction, forces on conductors, and axial rotation | the end loss and observations on the central portion 
of magnets; and may be surprised at the uncer- | then gave net results. The pipe consisted of a 5-ft. 
tainty which exists on familiar questions. The | length of 4-in. steam barrel having an external 
theory of all actions is developed from the inter-| diameter of 4-5 in. Within this pipe were the 
action of individual electrons and on the theory | three electrical coils, one 3-ft. long placed between 
of retarded potentials. two others, each 1 ft. long. The electric coils were 

The last section of the book deals with the | made of 18 S.W.G. “ Brightray” wire, wound in 
dimensions of electrical units. The underlying | a non-inductive spiral, in grooves cut in the surface 
principles of dimensional theory were understood | of a cylinder ofgspecial machinable firebrick, the 
by Newton (Principia 11, Prop. 32), though he | grooves being afterwards filled with heat-resisting 
did not formulate them clearly, and they appear | cement; the outer diameter of the finished coils 
to have been first stated explicitly by Fourrier, | fitted closely the inside diameter of the pipe. The 
argument Porter has summarised in the | ends of the pipe were closed with steel discs { in. 
aphorism “ We cannot expect to alter the course | in thickness, and these carried the terminals of the 
of Nature by measuring with a two-foot rule instead | coils. Fig. 2 is a longitudinal section of the end 
| of a metre scale.” This also seems to be Professor | part of the tube to a larger scale than Fig. 1, and 
|O’Rahilly’s point of view in his criticism of current | from this the arrangements can be more readily 
followed. It may be explained that the central 
coil consisted of a single heating wire laid in a 
" _ . ex, | twelve-start spiral groove, while the end coils each 
THE LOSS OF HEAT FROM THE consisted of > separate heating wires laid in a 

EXTERNAL SURFACE OF A HOT aix-start spiral groove. One of the end plates was, 

PIPE IN AIR. therefore, provided with six terminals for the three 
heating elements of one end coil and the other end 


whose 





| ideas. 








| 
| 


; M EY, M.Se., A.M. C.E., ? : : ; 
my a. Dom wey 1 : - iint.C.E., ond plate with eight terminals for one end coil and the 
| peiahiecianeial central coil. Half-elevations of the two end plates 

Ix an article by E. Griffiths and C. Jakeman, | showing the arrangement of the terminals are 


published in ENGINEERING, vol. cxxiii, page 1 (1927). | given in Figs. 3 and 4. 
a description was given of the measurement, at the The pipe was suspended by wires in the centre of 
National Physical Laboratory, of the loss of heat a space measuring 13 ft. square, enclosed on three 
from electrically-heated bare pipes up to a pipe- | sides by substantial wooden screens 9 ft. high, the 


TABLE L.—Orservep anp Catcriatep Heat Losses. 

Calculated Total Heat 
Loss with Air and 
Screen Temperature 
Constant at 68 deg. F 
B.Th.U. per Sq. Ft 


Estimated Heat 
Loss by 


Observed Total 1 
Temperature Temperature Temperature Heat Loss Radiation 





of Pipe of Air of Screen 
per Hour per 1 deg. F 
rence of 
B.Th.U. per Sq. Ft. per Hour Peng 
Deg. F Deg. F Deg. F 

128 0 70 ow 2-01 
141 70-5 70°5 76 2-03 
148 61-5 61 038 2-13 
155 60-5 tin OT 2-11 
169 61-5 0-5 124 2. 
169 62-5 62 123 2- 
201 67 66 173 2-2 
238 71-5 72 234 2 
238 72 69-5 242 2 
281 71 7u 348 2-7 
$24 67-5 6 468 3- 
320 71-5 70 479 3- 
333 71-5 69-5 492 3- 
334 79 78 491 3- 
378 77 76 ‘ 646 3- 
402 77 76 1 739 3- 
428 75-5 76°5 1,3 S53 3- 
431 75 74 j,! sou 3-6 
440 7s 79 1. we 3- 
511 75 74 » 1, 1.288 4-3 
5a) aS sd 22 1.58 4: 
590 7e-5 a1 2 1,803 5- 
93 x1 au 2 1.825 4-6 
638 ST = 2.999 2.190 5-3 
664 sO xu 3,318 2.417 5-6 
742 xg v2 4.262 3.220 6- 
a75 Tye! 104 342 4.960 8- 
yao 105 113 =. 416 6.814 9-5 
137 (6-5 iid 139 74 1-$ 
202 69 67-5 2 173 2: 
234 69° HHO 411 23 2 
20 60-5 6s 771 481 2-4 
425 71 69 1,281 S43 3 


fourth side being an external brick wall of the 
Laboratory building; the axis of the pipe was 
horizontal, and at a height of 4 ft. 8 in. above the 
floor. The top of the screen was open to the air 
within the building, except for a light dust sheet, 
about 12 ft. square, which was suspended over the 
top at about 10 ft. from the floor level. No draughts 


surface temperature of approximately 600 deg. F. 
The pipe, described in that article as pipe No. 1, 
has been used for many years for the purpose of 
measuring the heat-insulation properties of pipe- 
covering materials, and in this connection the 
requirements have necessitated an increase in pipe 
temperature up to about 1,100 deg. F. The estima- 
tion of the “efficiency” of the pipe-covering | could enter the enclosure at ground level, so that 
material requires a knowledge of the heat loss from all supplies of fresh air induced by convection 
the bare pipe, and while the heat capacity of the ‘currents from the hot pipe entered over the top of 
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the screens. Steady direct current was supplied 
to the heating coils, and the volts and amperes 
supplied to the central coil were measured with 
specially calibrated meters. 

The pipe temperature was measured by means of 
18 iron constantan thermocouples, which were 
calibrated by comparison with the 
standards at a series of steady temperatures over 
the range 32 deg. F. to 1,000 deg. F. The thermo- 
junctions were titted into small holes drilled in the 
pipe and were held in place by small tapered pegs ; 
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central 3-ft. length of the test pipe. 


Measurement | radiator ’ at the same temperature.” 





Ox 


The values of 


was then made of the electrical energy supplied to | this ratio obtained are given in Table II. The heat 
the central coil, the temperatures of the various | loss, H, due to radiation from a “ full radiator,” is 
points on the test pipe surface, and of the air and | given by H = 1-72 x 10-* (T* — TT) B.Th.U. per 
wall temperatures in the test enclosure. Twenty- | square foot per hour, where T, and T, are the abso- 
eight sets of observations were made with mean | |ute temperatures of the pipe surface and the sur- 


pipe temperatures between 128 deg. F. 


and | roundings, respectively. Multiplying this value by 


| 982 deg. F., and, in addition, the pipe was removed | the appropriate value of the thermal emissivity, 
to a much larger enclosure, in which the present | from Table IT, gives the actual loss of heat by radia- 


test pipe is situated, and a further five sets of 
observations were made; these latter observations | 


they were disposed over the surface in three circum- ! agreed closely with the former. 


Fig.1. 


4 Thermocouples at each Section 90° apart 

















couples was measured by means of a potentiometer. 
















tion from the test pipe. 

The loss by radiation from the test pipe has been 
calculated from the measured pipe and screen tem- 
| peratures and the results are given in column five of 
|Table I. They are also shown plotted in Fig. 5, 
| together with graphs of the total heat loss and the 
| loss by convection, the latter being the difference 


| total heat loss, Q', is given by 


TT x between the total heat loss and the loss by radiation. 
e e e cee ¥ | It is found that the graph of heat loss by convection 
f 4 ¥ | agrees closely with the formula :— 
one ods h 4 4, 10-0011 (0, — @) + 0-90} 
— --s.0\ iste aie f _------- Jafy---- CS > stan ( 1 0 ( 1 'o) 
eee Heating (vile Thermocouples “‘ranxzmpe’ | h = heat loss by convection, in B.Th.U. per square 
| foot per hour. 
— - —— - er ’ 4 yipe temperature, deg. F., and 
ins “a 1SOutsde Da, Fig.3. Fig.4. Fig. 7 | | | é. a eeenpaninete, deg. F. 
¥ | |The heat loss by convection also agrees with the 
roe Suan See See — i |} usually accepted formula h C (0, — 0)} the 
| coefficient C being approximately 0-32, but the 
|above formula is a more convenient one for calcu- 
| lation. 
—! —— — —| 35 |» For purposes of comparison it is necessary to 
| reduce the observed results to those which would 
a chica | have been obtained if the air and screen temperature 
\~% ,, 6000;—— 4 { | had remained at some fixed value, and for the tests 
{ese 5 | |on pipe-covering materials it has been the practice 
(6612.c.) ities? r |to adopt a temperature of 70 deg. F. It has re- 
; Ta 1 &sooal eee cently been decided, however, to adopt 68 deg. F. 
ferential rings of four couples each, as shown in | re as a standard room temperature,* and the results 
Fig. 1. one ring at each end and one in the middle F have, therefore, been reduced to this value. The 
of the 3-ft test length. In addition there were six - method of reduction is as follows: Taking E as the 
couples along one side of the pipe. these being at } in. 54009; thermal emissivity, it has been shown above that 
on each side of the two end rings and one half-way | "= the total loss of heat in B.Th.U. per square foot per 
between each end ring and the middle ring. This | . | hour is expressed by 
arrangement of thermocouples was selected, after al: 2000.— —_+—-—- |H +h=Q=1-72 E x 10-* (TY — TS) + (1%) 
considerable amount of exploration had been carried | 1-001 (# 0) + 0-90}. 
out. as giving a close approximation to the true mean ns | If, during the test. the onal aim temperature 
temperature of the pipe. The e.m.f. of the thermo- | £ a Se - is T, and the air temperature 0, then the observed 


The temperature of the air and of the screen was 
measured by mercury-in-glass thermometers. Four 
thermometers were suspended at about the same 
level as the pipe, two on each side of the pipe at a 
distance of about 4 ft. 6 in., and one thermometer 
was attached to the screen on one side of the pipe 
and one to the wall on the other side, in all cases 
the bulbs being protected from direct radiation by 
paper covers. 

Before commencing the tests the experimental 
pipe was raised to a temperature of about 600 deg. F. 
and maintained at this temperature for several 
hours to burn the paint from the outside surface. 


TasLe II.—Thermal Emissivity. 








Pipe Temperature Mean Thermal Emissivity 


Deg. F. of Test Pipe. | 

| 

220 é 0-39 j 

323 0-91 

389 0-92 | 

551 ‘ 0-93 | 

i 

» . . . | 
Preliminary observations showed that the time | 


required for the pipe to reach steady conditions, 
tor temperatures above 400 deg. F., was about 
2} hours, and in all the tests in this region the time 
illowed was from four hours to five hours. For 
temperatures below 400 deg. F., it was convenient 
to leave the pipe for 12 hours to 24 hours before 
taking observations. It was also found that the 
temperature of the test portion was not appreciably 
affected by small changes in the heat supplied to the 
end coils, so that very fine adjustment in this 
connection was not required. 

he method of test was to supply current to the 








| Q'=1-72 E x lo-* (Tt — TS) + (@, — ¢) 
1000,— —— —— {0-OO11 (A, — 05) + 0-90} 
> i Hence 
| Q=Q'41-72E x 10-°(TS — Th) + (4s — 4) 
| _ | «goto | | 10-0011 (20, — 0, — 9) + 0-905 
oe 
> 800 woo | where . 


(66/2.8.) 


200 400 600 
Pipe Temperature... Deg. Fahr: “encinceRIne’” 


The results obtained are given in Table I, together 
with the estimated values of the heat loss due to 
radiation and the calculated values of what would 
have been the total heat loss, for the given pipe 
temperatures, if the screen and air temperatures 

TABLE III. 


Tora. Loss or 


Q = corrected total heat loss, B.Th.U. per square 
foot per hour. 

Q' observed total heat loss, B.Th.U. per square 
foot per hour. 

T, = observed screen temperature, deg. F. 

T, = fixed external temperature, deg. F. 


absolute. 
absolute 





(68 + 459). 


Heat rrom Barre TrEst Piper. 


Tem- | : 
perature 0 0 20 : , ' 70 80) wo 
Excess, 10. 20. 30. 40. O. Wo. | 7 | b | 
Deg. F. | ' } | 

! 
—— ———_——— 

ee . . — 1-89 1-92 1-96 2-00 | 2-04 2-08 2-12 
100 «| 2-16 2-21 2-25 2-30 2-34 2-39 2-44 2-49 2°55 2-00 
200 2-65 2-71 2-76 | 2-82 2-37 2-93 2-99 3-05 3-12 3-18 
300 3-24 3-31 3-38 | 38-44 3°51 3°58 3-65 3-73 3-80 3°58 
400 3-95 4-03 4-11 4-19 4°27 4°35 4-43 4-52 4°60 | 4-69 
500 | 4:77 4-86 4°95 5-04 5-13 5-22 5°32 5-41 | 5°51 5-6 
600 5-70 5-0 5-90 6-01 6-11 6-21 6-32 } 6°48 6°53 6°64 
700 6°75 6-386 6-97 7-09 7°20 7°31 7-43 | 7°55 7°66 7-78 
S800 7°90 8-02 8-15 8-27 &-40 8-5u 8-65 8°78 8-91 | 9-04 
900 9-17 9-31 9-44 9-58 9-71 O85 0-99 10-13 10°27 | Wea 

1,000 10-55 10-70 10-84 10-99 
} 
had been maintained constant at 68 deg. F. The 0, = observed air temperature, deg. F. 


methods of obtaining the values in the last two 
columns are described below. 

To enable an analysis of the heat loss to be made, | 
the thermal emissivity of the pipe surface was deter- : 
mined after the completion of the heat-loss tests, | The loss per square foot per hour per degree differ- 
A portion of the pipe surface was coated with a |‘ 


6, == observed pipe temperature, deg. F. 
0. = fixed external temperature. deg. F. (68 deg. F.), 
and 


E = thermal emissivity. 


nce of temperature, g, can then be obtained from 


coils sufficient to raise the test portion to the | dead-black paint of known emissivity and measure- Q 


required mean temperature and to adjust the current 
in the end coils so that all the thermocouples showed 


conditions it is assumed that the heat from the 


;ments of the heat emission from this portion and | 


| q oye a’ 


from adjacent portions were made by means of @/-;~). results obtained in the present experiments 
reasonable uniformity of temperature. Under these | Moll thermopile. The thermal emissivity is defined | },,ve been reduced in this manner to a fixed external 


as “the ratio of the heat emission from unit area 
central coil is all transmitted radially through the of the test surface to that from unit area of a ‘ full 


* See various British Standard Specifications. 
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temperature of 68 deg. F. and the values obtained 


ire given in the last column of Table I. For 
convenience the values of heat loss at equal 


increments of temperature excess have been deduced 
from the above table and are given in Table III. 
In this table the losses are given in B.Th.U. per 
square foot per hour per degree F. temperature 
excess, the temperature of the surroundings being 
68 deg. F. 

The question of the testing of pipe-covering mate- 
rials has been fully discussed in an article by Mr. C. 
Jakeman.* The efficiency of a cover is defined as 


* See ENGINEERING, vol. cxxxvii page | (1934) 





Fie. 4. Excavator at Work. 


- where g, and q are, respectively, the heat 
b 

loss from the bare and covered pipes, both being 
reduced to the same conditions. It is clear, there- 
fore, that the efficiency depends on the value of the 
bare-pipe loss and while the value of q could be 
determined with any suitable pipe, the determina- 
tion of the actual efficiency in practice would require 
a knowledge of q, for the pipe on which the cover 
used. 
covers, 


is to be For the purpose of comparing 
different however, it is more convenient 
to take a standard value of q, and it is suggested 
that the results of the present investigation, as 








given in Table IIl, provide data suitable for that 
purpose. 

The work has formed part of the general research 
in the Engineering Department of the National 


Physical Laboratory, and was initiated by Mr. ©- 


Jakeman before his retirement from the Laboratory 
staff. The writers are indebted to the Executive 
Committee of the Laboratory for permission to 
publish the results and to Mr. Jakeman for much 
help and advice. 








Ipeat Home Exutsirion.—The 1939 Daily Mail idea 
Home Exhibition will be held at Earls Court, London. 
S.W.5, from April 11 to May 6 


[JAN. 20, 1939. 
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BUCKET-WHEEL EXCAVATOR FOR 
BROWN-COAL MINING. 

IN our issue of January 14, 1938 (vol. exlv, page 37), 
we described a bucket-wheel excavator for brown-coal 
mining, constructed by Messrs. Liibecker Maschinenbau- 
Gesellschaft, Liibeck, Germany, which had buckets of 
S-8 cub. ft. capacity. On this and the opposite pages 
we now illustrate an excavator of the same type, 
designed for the same class of work, but so much larger, 
ind therefore embodying so many differences in design, 
is to warrant separate description. The output of the 
machine previously dealt with was 980 cub. yd. of 
brown-coal per hour, but the digging capacity of the 
larger machine is more than twice as much as this, viz., 
just over 2,127 cub. yd. per hour. Taking this rate, 
which is the maximum, as each of the ten buckets will 
hold about 30 cub. ft. and the extreme diameter of the 
wheel over the buckets is 8-2 m. (26-9 ft.), the speed 
t rotation works out to 3-19 r.p.m. and the speed of 
the cutting edge to approximately 270 ft. per minute. 
Che speed of rotation can, however, be considerably 
educed so that the output can be varied as required, 
ind a lower rate employed for removing overburden. 
lhe spoil is transported by a system of conveyor belts 
‘cross the machine and deposited in wagons running on 


ApsusTABLE DrIvING CABIN AT 


Bucket WHEEL. 


temporary railway tracks. The machine travels on 
crawler tracks, and is electrically-operated throughout. 


Both the cutting boom and the delivery boom can be | 


luffed and slewed. 

The arrangement of the machine will be followed from 
the somewhat diagrammatic drawings and the general 
view given in Figs. 1 to 4 on the opposite page, and 
from the enlarged views of detail parts given in Figs. 
5 to 7, above. We may begin our description by 
reference to the base and travelling gear. There are 
three systems of crawler tracks arranged at the corners 
of a triangle. The system marked a in Fig. 3 consists 
of two pairs of tracks with a centre post between them, 
while the system marked 4 consists of two pairs of 
tracks arranged in groups of two pairs on one side of 
the centre line. Two of these latter groups are shown in 
Fig. 6. The third system of tracks is on the opposite 
side of the machine from b. 
on their posts for steering the machine, the control gear 
enabling a turning radius of as little as 166 ft. to be 
effected. Each of the crawler track-shoes is 5 ft. 3 in. 
wide, and the total bearing area of the six pairs is about 
1,550 sq. ft. As the total weight of the excavator in 
working order is 1,403 tons, the ground pressure is 
round about 14 lb. per square inch. Each pair of 
tracks is driven by a motor and reducing gear situated 


MASCHINEN BAU-GESELLSCHAFT, 


The crawlers can be turned | 





MINING. 


LUBECK, GERMANY. 








Fic. 6. CRAWLER TRACKS AND Drive. 
on the carrying frame, as shown in Fig. 6, and the 
drive is not transmitted through the centre posts. 
Fig. 6 clearly shows the construction of the massive 
base supporting the rotating superstructure. The 
base frame is indicated at c in Fig. 1, and consists of 
a central drum surrounded by an octagonal house con- 
taining the main electric control room, a repair room, 
stores and rooms for the crew of the machine. 
The superstructure can be rotated full circle, and 
is carried on a turntable 26 ft. 3 in. in diameter, sup 
| ported on a ring of 136 steel balls, 6 in. in diameter. 
Rotation is effected through a gear ring, indicated at d 
in Fig. 1, meshing with two pinions. The speed can 
be varied in infinitely small steps within wide limits. 
| The main frame of the superstructure consists of a 
| deep inclined girder projecting to the rear of the 
machine and a platform above it inclined in the oppo- 
site direction, the two members being connected at 
the front by a stiff gallows frame. This part of the 
main frame is generally indicated at e. The inclined 
platform supports a rolling counterweight /, of 59 tons, 
which is connected with the luffing gear of the bucket 
wheel boom in such a manner that its distance from 
the centre is proportional to any change in overturning 
moment arising from an alteration of the position of 
the wheel relative to the centre of the machine. The 
control cabin for the boom movement is shown at g, 
| and the drive at h. It will be noticed from both Fig. 1 
| and Fig. 4, that the counterweight itself is used as the 
base for a cantilever crane. This has a capacity of 
| 10 tons and a maximum radius of 26 ft. 4 in. It does 
not play any part in the operation of the excavator, 
| but is provided for overhaul purposes only, ¢.g., for 
| dismantling the heavy drives. Its slewing, traversing 
and hoisting motions are operated by individual motors. 
| The superstructure e is extended on the excavating 
side of the machine into a fixed jib of gallows-frame type, 
| which is tied to the irame at the top by wire ropes, 
| and carries the pulleys tur supporting and elevating or 
| lowering the bucket-wheel boom. The inner end of the 
| boom is pivoted on a travelling carriage which runs on 
| top of the deep rear girder of the superstructure, The 
| balanced lever seen atbuve and near this carriage in 
| Fig. 4, is merely a device for taking up the slack of 
| the cables to the bucket-wheel motors as the carriage 
|moves. It is indicated at i in Fig. 1, the motors being 
situated at j near the pulleys k, and the boom itself 
being identified at /. The carriage is traversed by a 
motor and rack-and-pinion gear at m. In this view 
| the retracted position of the boom at both its highest 
| and lowest elevation is shown by dotted lines. The 
extreme outward reach from the centre of the machine 
to the centre of the bucket wheel] at the highest eleva- 
tion is 31-5 m. (103 ft. 4 in.), and the minimum reach 
in the bottom position is 19-5 m. (63 ft. 11} in.). The 
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traverse, measured horizontally is, therefore, about | track motors are not allowed to exceed a particular rate 
30 ft. 4 in. The difference in height between the two | and to control this a damping device is inserted between 
positions, measured vertically, is approximately the | the exciter and the Ward-Leonard regulator on one 
same as the traverse, so that the working face can be | side and the exciting winding of the generator concerned 
cut at an angle of 45 deg. without movement of the | on the other, this device ensuring a comparatively slow 
excavator as a whole, It should be noted that the | rising and dying away of the exciting voltage, even 
cut is not necessarily in terraces, as shown in Fig. 1,| though the control drum of the Ward-Leonard set be 
but, as seen in Fig. 4, is more usually at a uniform | operated rapidly. The motor for the raising and lower- 
slope at the natural angle of repose of the material. ing of the bucket wheel boom handles a weight of 
The cabin shown at » in Fig. 1 and in Fig. 7 houses | about 100 tons. Raising presents no difficulty, but as 
the driver, who has thus a clear view of the wheel in | in lowering the motor speed might become excessive un- 
action. The cabin can be raised or lowered, inde- | less controlled by the brakes, and as an ordinary brake 
pendently of the bucket whee! boom, by the driver, | system would result in heavy wear, Messrs. Brown, 
this movement being effected by the motor-driven | Boveri have fitted a “ hyposynchronous ” brake control 
hoist seen abou: half-way up the fixed jib in Fig. 4. | system with a reversing phase. The automatic switches 
It will be gathered from the appearance of the wheel | of this system are controlled by a small hand switch 
in Fig. 7 and more clearly still from Fig. 5 that the having three lowering brake positions providing different 
buckets are open-bottomed, that is, they are attached | brake effects suitable for the varying degrees of projec- 
to the periphery of the wheel in such e way that they | tion of the boom. 
resemble scoop-like prolongations of the radiating! The conveyor belt on the bucket wheel boom is 
vanes of the wheel centre. Some of these vanes are | driven by a 230-h.p. motor, the second belt, on to which 
seen in the upper half of the wheel in beth illustrations, | jt discharges, having a 70-h.p. motor. The third belt, 
and it will be clear that they are shaped so as to| in the base of the excavator is driyen by a 110-h.p. 
discharge the excavated material at «ne face of the | motor. All the belts are 5 ft. 7 in. wide and the driving 
wheel. The cutting heif of the wheel, at the right and | motors run at constant speed, the belt rates according 
bottom of Fig. 5, is shrouded by a ribbed plate fixed | to their position being either 10 ft. or 7-6 ft. per minute. 
to the end of the boom. This plate closes the discharge | The motor for raising the driver’s cabin at the bucket 
opening and, in consequence, the segmental space | wheel is 50 h.p., and those for the crawler tracks are 
between any pair of vanes is filled as the buckets make | 45 h.p. each. The machine is operated by two men, 
a cut, the material being prevented from escaping | one situated in the wheel boom cabin, n, of Fig. 1, 
sideways. When such a space reaches the top of the | and the other in the loading boom cabin xz. The 
wheel, free discharge can take place, the face of the | first of these men controls the working of the bucket 
wheel between the vanes being inclined. The bearing | wheel, the position of the cabin, and the motors for 
of the wheel on the discharge side is housed in a conical | the boom movements.. The second man is respon- 
casing to avoid accumulation of material at this point.| sible for loading and controls the loading boom as 
Discharge is made on to the conveyor belt marked 0 | regards position and the operation of the discharge 
in Fig. 2. This runs along the bottom of the boom | chute, which is actuated by compressed air. The cabins 
to a point just beyond the. centre of the machine when | are inter connected by means of microphones and 
the boom is in its extreme outward position. It loud-speakers, and either man can stop the machine 
discharges on te « second belt p lying under the boom | completely, in case of emergency, by push-button. 
carriage track and which, as will be clear from Fig. 1,/ In addition, a system of interlocks determines the 
receives the material in any position of the boom, | starting sequence. The loading belt is first started, 











and, reversing its direction, deposits it in a hopper ¢ 
in the centre line of the excavator. A drum r at 
the bottom of the hopper directs the flow on to a 
third conveyor belt «, housed in the base. This belt 
in turn discharges on to a fourth conveyor ¢, running 
ilong a boom which can be slewed through an angle 
of 270 deg. by the gear uv. The boom is, however, 
not a rigid structure, but has the outer five-eighths of 
its length pivoted so as to be capable of being raised 
This outer member is supported by wire 
ropes indicated at r. The boom, which has a reach 
of 28 m. (91 ft. 10% in.), discharges into railway wagons, 
as shown in Figs. 1 and 4. The height and position 
of the discharge can be adjusted to suit the temporary 
tracks. The actual discharge takes place through a 
two-way chute w, which can be rotated round a vertical 
centre. Control is from the cabin z, situated on the 
pivoted portion of the boom. 

The large reel, marked y in Fig. 1, and prominent 
on the right-hand side in Fig. 4, carries the electric 
supply cable, which is wound in or paid out as required. 
The reel is motor-driven, and is automatically controlled, 
80 as to keep pace with the movement of the machine as 
it is traversed along the cut. The cable is 1,000 ft. long 
ind the supply is 4-phase 6,000 volt. This current is 
employed for driving a Ward-Leonard converter set, 
the bucket wheel conveyor and the loading conveyor 
belt. For the other drives, except those employing 
variable-speed direct current motors, the supply is 
reduced to 380 volts. The Ward-Leonard converter set 
supplies direct current at 440 volts to the variable speed 
motors of the main slewing gear, the bucket-wheel 
drive and those of the crawler tracks. There are, in 
ill, 22 motors on the machine with a total capacity 
of 1,070 kW. The current enters at the base of the 
machine and is conveyed to the revolving superstructure 
by a slip-ring, which, comprising both high-tension and 
low-tension members, has a mean diameter of 20 ft. 
The electrical equipment was supplied by Messrs. 
Brown, Boveri and Company, of Mannheim. 

The bucket-wheel is driven, through spur gearing, 
by a 3-phase slip-ring induction motor of 250-h.p., 
the speed of which «an be regulated down through 
about 40 per cent. of the maximum. A slipping 
clutch is fitted in the gear train and disengages the 
drive when a predetermined torque has been reached, 
the driving motor being cut out at the same time. Cut 
out is effected by a small direct-current generator 
driven from an intermediate gear on the main train. 
This supplies current to the coil of an auxiliary relay 
which, in turn, actuates the main automatic switch 
of the bucket-wheel motor. Immediately the clutch 
starts to slip, the current from the generator falls off 
with the result that the relay is released to open the 
switch. The Ward-Leonard converter set comprises 
three generators and an exciter in a single group driven 
by a three-phase asynchronous motor connected directly 
to the 6,000-volt supply. The acceleration and retarda- 
the the slewing gear and crawler 


or lowered. 


drives for 


tion of 





then the other three belts up to the wheel boom in 
reverse order of the material flow. When all four belts 
are running, the bucket wheel can be started up and 


after that the slewing, boom adjustment and crawler | 


track motors can be operated. The electric gear is 
situated partly in the large cabin on the base, c, in 
Fig. 1, and partly in the cabin g, this latter housing 
the Ward-Leonard converter set. The electric equip- 
ment includes provision for both general lighting and 
searchlights for night operation. Lubrication is effected 
from a central plant by means of a motor-driven oil 
pump. 





THE LATE SIR A. M. KENNEDY. 
WE regret to record the death of Sir Alexander 
McAusland Kennedy, chairman of Messrs. Fairfield 
Shipbuilding and Engineering Company, Limited, 





| which took place at his home in Gosforth, Northum- 


berland, on January 15. He was nearly 79 years of 
age, having been born at Dumbarton on February 18, 
1860. His father was a contractor, and on leaving 
the Dumbarton Academy, young Kennedy spent a 
short time in the family business, but soon left to 
commence an apprenticeship with Messrs. Archibald 
McMillan and Son, at that time a flourishing local 
shipbuilding firm engaged in the construction of both 
sailing and steam cargo vessels. There his progress 
was rapid, and that of his evening studies not less 
80, for in 1882 he won, in open competition, the 
First-Class Honours Gold Medal in naval architecture 
of the South Kensington Science and Art Scheme, 
with which his evening classes were affiliated. At the 
age of 25 he was appointed chief draughtsman. 
Kennedy’s duties as chief draughtsman involved 
also some control of construction, but in 1889 he left 


the drawing office to devote his whole time to work in | 


the shipyard, and after a couple of years as assistant, 
became yard manager. Five years later—only twelve 
years from the completion of his apprenticeship in the 
same yard—he was appointed general manager and a 
director of the company. In 1904, Mr. Kennedy 
severed his connection with Messrs. McMillan, and 
his native town, to join Messrs. William Hamilton and 
Company, of Port Glasgow, with whom he remained 
as managing director until the close of the war. He 
then transferred to the Northumberland Shipbuilding 
Company, Limited, Howdon-on-Tyne, in a similar 
capacity, and it was through this connection, in the 
course of the various shipbuilding re-organisations of 
the post-war years, that he became also chairman of 
Messrs. William Doxford and Sons, Limited, Sunderland, 
and chairman and managing director of Messrs. 
Fairfield Shipbuilding and Engineering Company, 
Limited, Govan. On account of advancing years, he 
resigned the Doxford chairmanship in 1936, and the 
managing directorship of the Fairfield Company in 


the following year, but he continued to hold the office 


of chairman in the latter company until his death. 
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Sir Alexander Kennedy, as he became in 1921, was 


a man of wide interests, and took a prominent part 
not only in the technical and other organisations 
connected with shipbuilding, but in such diverse 
activities as football, art, and local and national politics 
| He was a Justice of the Peace, president for two 
years (1917-1919) of the Clyde Shipbuilders’ Association. 
and, in 1920, of the Shipbuilding Employers’ Federa 
| tion. His close concern with the technical, as distinct 
| from the administrative, side of shipbuilding was show 
in membership of the Committee of Management an 
the Technical Committee of Lloyd’s Register; th: 
councils of the Institutions of Naval Architects, anc 
of Engineers and Shipbuilders in Scotland ; the Britis! 
Standards Institution, with which he had been associ 
ated for nearly 37 years ; and a large number of depart 
mental and other committees directly concerned with 
the shipbuilding industry, in which he will be long 
remembered as one of its outstanding figures. 








ATOMISER FOR AIRLESS- 
INJECTION ENGINES 


A FEATURE of the atomisers manufactured by, 
Messrs. Ruston and Hornsby, Limited, Lincoln, in the 
past, is that they could be taken apart, cleaned, and 
reassembled, by a skilled mechanic, provided simpk 
instructions were followed. There was, therefore, nv 
necessity to return the atomisers to the works, or tv 
a service depot for overhaul and reconditioning. In 
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the latest atomisers manufactured by the firm, known 
as the Ruston Mark 37, simplicity has been carried a 
step further, since they can be taken apart, recondi- 
tioned, and reassembled by any intelligent person using 
a simple reconditioning equipment, similar in principle 
to the tools used in the manufacturer’s own works. 
The new atomiser is illustrated in Figs. 1 and 2, on 
this page, and the arrangement can be readily followed 
from Fig. 2. The only working parts are the needle 
| valve and a small stop pad, which limits the lift of the 
|needle. The atomiser nozzle is self-centring, and 
| adjusts itself automatically when the atomiser is re- 
| assembled. The final screwing up of the plug, which 
| holds the atomiser together, cannot disturb this align- 
ment. True alignment always results, so that the unit 
can be maintained in perfect condition, providing that 
| none of the working parts are actually damaged. The 
| fuel oil to be injected is led to the nozzle through 
| channels formed by a groove cut in the outside of the 
| atomiser guide. There are thus no fine holes in the 
| body of the atomiser, and the channels can be cleaned 
simply by taking the atomiser apart and washing the 
| guide and body in petrol or paraffin, no probes or 
| prickers being required. All the wearing parts are made 
| of hardened steel, and all the contact points are metal 
|to metal. The lift of the needle valve is fixed and 
| cannot alter. All the fuel connections are easily 
| accessible, as the points can be broken and remade 
with an ordinary spanner when the atomiser is 
All the parts are interchangeable. 
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The reconditioning equipment consists of a testing 
pump and a reconditioning set. The object of the 
pump is to clean the atomiser as required by pumping 
clean light oil through it and periodically to check the 
atomisation. By using the pump for these two pur- 
poses, dismantling is reduced to a minimum. To use 
the pump, clean, well-strained fuel is poured into the 
container, and the pump is operated until the discharge 
is free from air. The atomiser is then connected up, 
ind the fuel forced through for the purpose of cleaning 
with the gauge valve closed. The valve is then gradu- 
ily opened and should show the correct atomising 
release pressure. If the pressure shown is too high, 
{urther pumping is necessary with the valve closed, 
and the operation is repeated until the correct pressure 
isshown. The reconditioning set comprises two double- 
ended laps for reconditioning the valve seating in the 
nozzle, a lap for correcting the face of the needle valve, 
a tool for correcting the angle of the needle-valve lap, 
a pricker for cleaning out the holes in the nozzle, and 
the necessary fine abrasive compound. The tools are 
so designed that the parts referred to can be readily 
lapped by hand with the retention of perfect alignment. 
The atomisers can be supplied with the fuel inlet 
parallel to the body, as shown in Fig. 1, or inclined, as 
shown in Fig. 2. 








POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 


Tue thirteenth National Exhibition of Power and 
Mechanical Engineering was held at Grand Central 
Palace. New York, from December 5 to December 10, 
1938, inclusive, this period covering the 59th annual 
meeting of the American Society of Mechanical En- 
gineers. We understand that the synchronising of the 
dates of this professional function with that of the 
exhibition is designedly arranged so that members 
may have the opportunity of seeing new equipment. 
The papers presented at the meeting covered both 
practical experience in the form of reports on actual 
working and the more theoretical aspect of engineering 
in the results of research. Their number, however, pre- 
vents even the briefest of summaries from being given. 
The exhibition does not seem to have been on quite as 
large a seale as some of the previous ones, though there 
were some 280 exhibitors. The attendance, however, 
shows a steady growth which, as admission is by ticket 
and the visitors are of a class likely to be actually 
interested in the exhibits, viz., manufacturers, engineers, 
lactory superintendents, and men directly concerned 
in industry in some capacity or other, this may be 
regarded as a satisfactory feature. The total atten- 
dance for the five days on which the exhibition was 
open was nearly 42,000 persons, an increase of approxi- 
mately 10 per cent. over the last exhibition, an account 
of which was given in ENGINEERING, volume ecxliii, 
page 35, ef seq. (1937). 

In connection with this account, it may be noted 
that the view expressed in it regarding the possibility of 
the Government’s activities in the construction of 
hydro-electric power stations not proceeding without 
challenge from company-owned installations, is sub- 
stantiated by the fact that several lawsuits have come 
before the United States Supreme Court since the “* New 
Deal” power programme was initiated and that some 
other important cases are now pending before that body, 
is well as in the lower courts, in efforts to halt or dela 
the use of public funds to build power plants and install 
transmission equipment. In at least one instance, how- 
ever, the Government seems likely to be successful. This 
is the Tennessee Valley Authority scheme, in which con- 
siderable success is being achieved through the process 
ot negotiations and purchases, by the Government 
agency concerned, of properties owned by and operated 
with private funds. In this connection, it may be 
noted that the Bonneville Dam on the Columbia River 
in the State of Washington has been completed by the 
Corps of Engineers of the United States Army, that an 
idministrator of the power resources involved has been 
‘ppointed, and that power is thus available through a 
Government agency in the north-west, as well as in 
the south-central areas of the country through the 
lennessee Valley Authority. Incidentally, the Grand 
(‘oulee irrigation and power development dam up-stream 
lrom Bonneville on the Columbia River, is being com- 
pleted to its full height, which, it is stated, will make it 
the largest concrete structure, in respect of volume, so 
lar erected. It may also be noted that Mr. J. D. Ross. 
‘administrator of the Bonneville scheme, has suggested 

plan for connecting the great federal hydro-electric 
‘tations in the west and north-west to the middle- 
vestern and eastern cities by means of direct-current 
transmission lines, extending from ocean to ocean and 

the other direction from Canada to Mexico. This 


seems to be a vastly larger form of the British grid, but 
t is likely, as Mr. Ross himself admits, that a consider- 
‘ble amount of more local linking-up will be necessary 
'efore the major operation is justified, particularly as 
‘ome areas employ direct-current while others use 
ilternating-current. 
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From the papers and the displays at the exhibition 
certain tendencies can be observed. There seems to 
be, for instance, a definite trend toward the use of steel 
containing from 4 per cent. to 6 per cent. of chromium 
for steam mains and convection superheater tubes in 
the United States, while carbon-molybdenum steel is 
receiving serious consideration where steam tempera- 
tures up to 925 deg. or 950 deg. F. are involved. 
Trouble from welds in boiler and superheater construc- 
tion has been reported, one cause being lack of atten- 
tion to the removal of weld metal from the interior of 
pipes and fittings, this metal subsequently scaling off or, 
where it did not do so, causing local turbulence in 
steam flow and failure by pitting. The quality of welding 
generally has come in for adverse criticism, as also, 
and perhaps to a greater extent, has neglect of the metal- 
lurgical effects of welding, especially with alloy steels 
or joints between alloy and carbon steels, cracking of 
the weld itself or the metal near it having occurred in 
such cases. It has been suggested that all welded 
joints might be subjected to a normalising or anneal- 
ing treatment except in those instances where this 
would not be applicable, such as welds between steels of 
dissimilar alloy. Trouble from external corrosion has 
been noted in a few cases, but appears to occur only as 
a result of using fuels having a high sulphur content 
or other unusual characteristics. In one case com- 
pounds formed from the sulphur in fuel oil found 
their way between the brickwork and the tubes of a 
convection superheater and caused local corrosion of 
the tubes, which were of carbon steel. 

The radiation superheater is assuming greater im- 
portance, especially in view of the possibility of obtain- 
ing a more uniform temperature level of the outlet 
steam when radiation and convection surfaces are 
combined. The arrangement in which the steam is 
passed through a radiation superheater before flowing 
through a convection superheater would appear to have 
some value in keeping metal temperatures down. 
But placing the radiation superheater in the furnace 
walls may involve very high metal temperatures and 
the ment is one that has caused trouble, especi- 
ally at exposed bends. The chromium-alloy steels, 
both those of low content and those with 4 per cent. 
or 6 per cent. chromium, have proved troublesome on 
account of the internal corrosion of the metal by the 
steam. With regard to boiler firing, pulverised coal 
still seems to be maintaining a lead, not perhaps on its 
intrinsic merits, but because the furnace can be smaller 
in plan than one fitted with mechanical stokers, a 
factor which becomes important on congested sites. 
Against this, the disposal of the ash is facilitated with 
the stoker-fired furnace - sometimes it is even sold at 
a profit. The large quantity of fine dust from the 
pulverised-coal fired boilers, on the other hand, has 
become somewhat of a bugbear since more success- 
ful methods of trapping it before emission from the 
chimney have been developed. Electrical precipita- 
tion holds first place, so far, in this interception, but 
definite progress has been and is being made in perfect- 
ing mechanical types of equipment. The use of the 
cyclonic type of collector in power stations, as well as in 
industrial plants, seems to be on the increase. With 
regard to disposal of this dust, usually termed * fly-ash ” 
in the United States, it may be noted that The Detroit 
Edison Company has been for some years investigating 

ible markets for the ash collected at its Trenton 
Channel Power House, with a certain measure of success 
in the direction of utilising it in some building ma- 
terials. 

One of the most recent improvements in mechanical 
stokers is the development of a new type of tuyere, 
by Messrs. American Engineering Company. The air 
passages of this tuyere are formed with Venturi throats 
which limit the flow of excess air through thin spots in 
the fuel bed, an effect which, it is stated by the manu- 
facturers, tends to equalise fuel burning rates over the 
whole stoker and provides better air distribution with- 
out the use of external dampers. Another recent 
stoker development by this firm is referred to in 
some detail below. The use of gas as fuel would seem 
to be extending if the number of conversions from 
solid-fuel equipment to gas equipment is considered, 
these conversions resulting from extensions of natural- 
gas mains to the more densely populated areas. 
Apparently, however, some difficulties have arisen from 
the cooling of the gas by expansion as it passes the 
regulating valves and consideration has been given to 
the question of preheating the gas before delivery to 
the burner. The use of finned tubes in furnace water 
walls is on the whole satisfactory, though some users 
report that the fins have cracked at the edges, and show 
definite signs of burning in these regions. It is signi- 
ficant that most of the trouble has arisen in cases where 
the fins were welded on the tubes in a continuous strip, 
the modern method being to weld them in short 
sections. 

In power plants, high pressures and temperatures 
continue to be looked upon with favour, superheat 








temperatures of from 800 deg. to 950 deg. F., coming 
into increasing use. The large turbo-generator set 
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has not suffered any loss in popularity, a recent example 
being a 40,000-kW set running at 3,600 r.p.m., in 
which it appears that the cylinders are jacketed with 
live steam and hydrogen-cooling is used for the alter- 
nator ventilating system. It is stated that hydrogen- 
cooling is employed on a large number of turbo-gen- 
erators with an aggregate capacity of approximately 
1,000,000 kW. Hydrogen-cooling is also now widely 
employed for synchronous condensers and has recently 
been extended to frequency converters, one of the latter 
being a 60,000-kW unit. It is also reported that 
several boiler installations, operating at a pressure of 
from 1,200 lb. to 1,400 Ib. per square inch and a super- 
heat temperature of about 900 deg. F., with steaming 
capacities ranging from 10,000 lb. to 65,000 Ib. per hour, 
have been put into service. In the field of internal- 
combustion engineering, there is a revival of the gas 
engine, due to the numerous natural-gas mains now 
installed in many parts of the country, the modern gas 
engine being usually of the vertical multi-cylinder type, 
running at higher speeds than formerly. The largest 
engine of this type so far constructed has eight cylinders 
of 23 in. bore by 28 in. stroke and, operating on the four- 
stroke cycle, develops 2,200 brake-horse-power at 240 
r.p.m. There is stated to be an increase in engines 
capable of being converted so as to burn either Diesel 
oil or gas. An example lies in an eight-cylinder, two- 
stroke cycle, 1,500-brake horse-power dual-fuel engine. 
which when running on natural gas shows a saving of 
46 per cent. in fuel cost over Diesel oil. Possibly, the 
gas supply is not sufficiently constant to keep the plant 
running on it continually. 

A forecast of the future industrial Diesel engine is 
that it will probably develop up to 150 brake-horse- 
power per cylinder, weigh 10 lb. to 15 lb. per brake 
horse-power, run at speeds up to 3,000 r.p.m., with 
piston speeds of 2,000 ft. per minute, and occupy less 
space than 0-5 cub ft. per horse-power. It is considered 
that the two-stroke cycle engine is rather more popular 
than the four-stroke cycle type. The Diesel-electric 
locomotive is extending both in numbers and power, 
the number of orders placed in the year ending March 1, 
1938, being stated to equal the total of the 12 pre- 
ceding years. The largest locomotives of this type in 
service are the three-unit machines on the Union Pacific 
Railway. These, of a total length of 209 ft., have six 
12-cylinder engines, each developing 900 h.p. at 
750 r.p.m., and 12 traction motors of 450 h.p. each. 
With recent steam locomotives, the 4-6-6-4 type appears 
to be popular, one such engine developing a tractive 
force of 105,500 lb. The highest working pressure 
recorded is 310 lb. per square inch, the large engine 
just mentioned having a working pressure of 255 Ib. per 
square inch. 

The comments made above are intended to give some 
idea of the conditions obtaining when the exhibition 
was held, and a brief account of some of the new pro- 
ducts displayed is given below. In this account, how- 
ever, no attempt has been made at classification, the 
exhibits being, as a matter of fact, of a somewhat 
miscellaneous character ; not that this is a drawback, 
as it allows a wider field to be covered than is possible 
in the more specialised exhibitions held in this country. 

An interesting exhibit on the electrical side was a 
variable-speed motor shown by Messrs, Crocker- 
Wheeler Electric Manufacturing Company, Ampere, 
New Jersey. This machine, which has been termed 
the Polyspeed motor, from its capacity for speed 
regulation from slightly above standstill up to a 
maximum speed of about 1,800 r.p.m., has been 
designed to run on three-phase alternating current, as 
this type of supply is at present by far the most com- 
mon in the United States. The Polyspeed motor is 
designed to avoid the inconvenience and expense of 
converting alternating current to direct current, in 
order to obtain the satisfactory speed regulation of 
a shunt motor. The alternating current  slip-ring 
induction motor has certain disadvantages, including 
considerable power losses at the lower speeds. Some 
illustrations of the new motor are given in Figs. 1 to 3, 
page 66. The motor itself, shown to the left of Fig. 1, 
is not markedly different in external appearance from 
some other types, but the speed regulator, seen to the 
right, is less conventional. The rotor of the motor is 
shown in Fig. 2, while the stationary part of the regula- 
tor is illustrated in Fig. 3. The motor has a laminated 
stator core with a winding similar to that of a three- 
phase induction motor and connected directly to the 
current supply. The rotor core, also laminated, has 
a single winding, similar to that of a normal direct- 
current armature, connected to a commutator. Thre® 
brush studs are provided for each pair of poles, and 
the brushes are set in a fixed position. ai 

The speed regulator consists of two single-phase 
induction-tvpe voltage regulators placed in line as 
shown, the moving part also being similarly doubled. 
The moving part carries primary windings connected, 
through flexible leads, to the same three-phase supply 
as the stator winding of the motor. The secondary 
windings of the regulator are those seen in the stationary 
part in Fig. 3, and they are connected to give three- 
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phase voltage to the motor brushes. The action of 

the system is as follows: The connection of the stator 

winding to the three-phase supply sets up a rotating 

magnetic field of constant strength, which generates 
current in the rotor winding, this appearing as a three 

phuse voltage at the brushes \ three-phase voltage 

exactly equal and opposite to that generated in the 
rotor being applied to the brushes from the secondary 

windings of the regulator, no current will flow in the 
rotor and it remains stationary. When, however, the 
voltage at the brushes is reduced, current flows in the 
rotor, with the result that a torque develops and the 
rotor revolves in the same direction as the magneti 

field. The nearer the rotor speed approaches that of 

the rotating field, the leas becomes the voltage generated 
in the rotor by that field Che rotor speed increases, 

«” that the voltage generated is very slightly higher 

than the voltage supplied to the brushes, and as long 
is the latter voltage is maintained constant, the 
motor will continue to run at the same speed. Speed 
control is, therefore, a matter of adjusting the brush 
voltage by movement of the regulator. This voltage, 
is already stated, is derived from the secondary | 
windings of the regulator, and depends upon the 
position of the regulator primary coila with respect 

to the secondary coils. 

When the axis of a primary coil coincides with that 
of a secondary coil, the voltage induced in the secondary 
coil is a maximum, and the motor is at a standstill. 
When the axes of the two coils are at right-angles, no 
voltage is induced in the secondary coil and the motor 
runs at «a speed slightly below synchronous speed. | 
lurning the regulator still further, so that the axes of 
the coils are again in line, though now opposite to 
what they were formerly, results in a maximum voltage 
in the secondary coil, but it will have a reversed polarity 
relative to the primary voltage. This continued 
turning movement increases the speed up to the 
maximum of 1,800 r.p.m., the regulation being con 
tinuous throughout the whole arc of 180 deg. The 
motor can be started without difficulty directly across 
the mains, and full-load starting torque can be 


developed with little more than full-load current. At 
the same time, starting torques of 300 per cent. or 
4) per cent. are available, if required. As the Poly- 


speed motor operates at practically constant field, the 
torque, which is approximately proportional to the 
product of the field strength and the armature current, 
is constant for all speeds, the horsepower output being 
directly proportional to the speed. There are no 
rheostat losses, since below synchronous speed the slip 
energy, which in the slip-ring motor is dissipated in 
the secondary resistance, is returned to the supply | 
through the regulator Above synchronous speed, a| 
part of the driving energy is fed into the stator of the 
motor, and a part fed directly into the rotor, the motor 
windings being thus very effectively utilised. It 
will be seen from Fig. 2 that the rotor is provided | 
with a fan. This supplies sufficient air for cooling | 
under continuous operation at all speeds from 1,800 
r.p.m. to 600 r.p.m. Below this latter speed its 
efficiency falls off, and the motor can be run for short 
periods only. Continuous running, down to a crawl, 
can, however, be obtained by supplementing the tan 
by a separate constant-speed motor-driven blower 
The direction of rotation of the motor can be reversed 
by interchanging any two of the supply leads to the 
motor stator, and by adjusting the brushes. No change 
is necessary in the connections between the motor and 
the speed regulator 

Several small machine tools of compact design and 
good finish were shown by Messrs. W. Halpern and 


Company, 53, Park-place, New York City, agents for | 


the manufacturers, Messrs. Marlew Mill and Shaper 
Company, 1222 EF, 28th-street, Los Angeles, California 
Of these machines, two are illustrated in Figs, 4 and 5 on 
the opposite paye The tools were originally designed 
for precision use in the aircraft industry in California, on 
small or medium work. One underlying principle ot 
design is that for work of such a class large floor 
machines are not only too expensive, but are un 
economical to run. The milling machine illustrated 
in Fig. 4 is, therefore, designed for use on a bench 
In essentials the normal features of a knee-type machine 
on a floor base are retained within an overall height 
of 24 in At the same time, the working dimensions 
are not excessively cat down; thus the table has a 
surface of 20 in. by 4} in., a longitudinal traverse of 
12 in., « cross traverse of 54 in., and a vertical adjust 
ment of 7 in. As shown in the illustration, all the 
table movements are hand actuated, but power feed 
is usually employed for the horizontal ones. When 
this is fitted it is belt driven from the pulley seen 
behind the column and in line with the spindle, final 
transmission being through a shaft with universal 
joints. Stops and automatic throw-out gear are 
titted. Four rates of feed are provided, ranging from 
0-002 in. to 0-009 in. per revolution of the spindle. 
Che spindle speed is infinitely variable between 90 r.p.m. 
ind 1,700 r.p.m., a $-h.p. variable-speed motor running 
it 1,750 r.p.m. supplying the drive. The arbor is either 
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¢ in. or | in. in diameter, is precision ground, and has | 
spacers. The overarm is adjustable. Timken/| shaper, and is illustrated in Fig. 5. 
taper-roller bearings are used for the running gear, 
and the knee screw has a ball thrust bearing. The| form an overall height of 29 in. 
several screws are very accurately finished and are 

fitted with micrometer dials graduated in thousandths | 
of an inch. The swivel vice seen on the table is an| pedestal with a belt drive to the machine. 
| motion of the slide is by rocker arm, and since « 
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The second machine selected for description is a smal! 
This machine 
is also designed for use on a bench, and has in this 
It can, however, b 
supplied, as shown, fitted to a base 23 in. high for floor 
mounting, the }-h.p. motor being housed in thi 
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BeNCH-TyPE MILLING MACHINE: Messrs. MARLEW MILL AND 











BENCH-TyPrE SHAPING MACHINE; Messrs. MARLEW MILL 


SHAPER COMPANY. 
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XETORT STOKER; MEssRS. AMERICAN ENGINEERING COMPANY. 


AND SHAPER COMPANY. 


The display of Messrs. American Engineering Com 
pany, Philadelphia, Pennsylvania, included a full-sized 
continuous ash-discharge type Taylor retort stoker. 
The principle and construction of this stoker are well 
known, but as the example exhibited embodied a 
recently-introduced system for water cooling the 
tuyeres, some comment is called for. A_ partially 
erected stoker, without the ash-discharge gear, but with 
some of these tubes in position, is shown in Fig, 6, 
on this page. The stoker is adapted to the modern water- 
| tube boiler with a water-walled furnace, the tuyere 
| cooling tubes forming the wall at the furnace front. 
| The right-hand portion of the illustration is the most 
complete, for it will be noticed that the pairs of tubes 
which run along the tops of the tuyeres are continued 
upwards to form the front wall just referred to. The 
tubes in the foreground between them appear to ter 
minate at the ends of the tuyeres. In reality, they are 
continued horizontally under the tuyeres, and are 
| finally brought up at the back, clear of the rams and 
gear, and then carried up the wall between the cooling 
tubes proper. The tubes on the front wall are thus 

pitched as closely as those in the right-hand foreground 
of the illustration. All the tubes at the ashpit end are 
connected to a common header which, along with the 
| headers of their other ends, is incorporated in the 
| circulatory system of the boiler. 
| The tubes therefore fill the double duty of cooling 
| the tuyeres and augmenting the boiler heating surface. 
| To what degree this augmentation is carried can only 
| be made clear by citing a specific case. Thus, in a 
|Combustion Engineering Vee-type boiler at the 
| Municipal Light Plant at Austin, Minnesota, the 
| boiler heating surface is {1,580 sq. ft., while the stoke: 
| cooling tubes, including tle wall portions, add a further 
| 476 sq. ft. The stoker bas a grate area of 236 sq. ft.. 
| and has 8 retorts. It may be added that the perform- 
ance on test showed a thermal efficiency of 85-13 pe 
cent. on coal, when evaporating 28,940 lb. of water 
from feed at 205 deg. F. to steam at 281 lb. per square 


; speed motor is employed, the number of;in the horizontal direction, while the slide can be| inch, and at a temperature of 644 deg. F. For the 
~trokes per minute is infinitely variable between the | traversed vertically 8 in. The tool holder has both | sake of completeness, it may be added that the boiler 
. The longitudinal | has a superheating surface of 3,690 sq. ft. and an air 

» surface of 9 in. by 7 in., and is of the universal | table feed is derived from the rocker arm pivot through | heating surface of 11,350 sq. ft. The furnace water 


te cnt abs cE OS Ss il cd 


35 strokes and 105 strokes. The table has| vertical and angular adjustments. 
that is, it can be turned on the slide saddle round |a ratchet device. All the sliding ways of both the 
: For | milling machine and the shaping machine are hand 
rk it is usually fitted with a swivelling vice, 


rizontal axis and surfaces cut at an 


walls are protected by cast-iron bloeks having a surface 
of 1,112 sq. ft., so that the total heat absorbing area in 


| seraped to ensure accuracy. All the castings are age- the boiler and water walls is 11,168 sq. ft. Both forced- 
conditioned and normalised to eliminate initial stresses | draught and jnduced-draught fans are titted, 
(To he contin ued, 


lee-slotted for the attachment of | 
ible saddle can be traversed on its slide 11 in. | and warping in service 
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Messrs. Davip Brown anp Sons (Hupp), Limrrep, 
Huddersfield, have opened a branch office at Lloyd's 
Bank-chambers, Albert-road, Middlesbrough. Mr. A. 


Richardson will continue to represent the Company in | 


the district and he will be district manager. 
Messrs. Barrisn InsuLateD (aBLes, Limrrep, Prescot, 


Lanes, have elected Mr. G. H. Nisbett, deputy chairman | 


of the board of directors. Mr. Nisbett, however, retains 
his position as managing director, and Mr. T. A. Eades, 
managing director of Messrs. Automatic Telephone and | 
Electric Company, Limited, has been appointed a director 
of the Company. | 

Mr. A. B. Mactwross, who has been London showroom | 
manager of Messrs. Ford Motor Company, Limited, for 
the last five years, has been appointed general manager | 
of Messrs. Lincoln Cars, Limited, Great West-road, | 
Brentford, Middlesex 


Messrs. Carter AND Company (NELSON), 
William-street, Nelson, Lancs, inform us that as a result 
of tests carried out at the National Physical Laboratory, | 


the Home Office has now approved their 5-h.p. horizontal | 


twin-note syren for air-raid warnings. 

Messrs. E. 
Edgware-road, The H London, N.W.9, have been 
appointed sole agents in this country for Mesers. Sund- 
strand Machine Tool Company. Rockford, Mlinois, U.S.A. 

Messrs. Sranner Tormece Tuse Borers, Lourrep, 
9, Billiter-square, London, E.C.3, inform us that their 
name has been changed to Messrs. Spanner 
Limited. 
boiler, they will continue to market Sp ralflo (thimble. 
tube) boilers and Steddyflo (water-tube) boilers 


1, 


—— — 

CONTRACT. 
Messrs. Tue Generar Evecrric Comrany, Limrrep, 

Magnet House, Kingsway, London, W.C.2, among other 


recent orders, have received the contract for the supply | 


of Osira 250-watt mercury-vapour electric-discharge 
lamps for the new roads on the Hillington industrial 
eatate at Renfrew. The firm has also received an order 
for forty-eight 125-watt Osira lamp equipments and 
lanterns for the approach roads and crescent leading to 
the new Lahore Council Chamber of the Punjab Govern. 


inent 


LAUNCHES AND TRIAL TRIPS. 


* SHELI Spire Ni i! 
carrying coastal woe t four-stroke, eight -cylinder 





Single-screw petrol 


Diesel engines supplhed by Messrs. Humboldt-Deutz 
motoren A.-G., Cologne, Germany. Trial trip, Janu 
ary Il. Main dimensions : 157 ft., by 32 ft.. by 10 ft. 3in 
Built by Messrs. L. Smit and Zoon, Kinderdijk, Holland, 


for Mesars. Union Lighterage Company, Limited, London 








KeGisTRATION OF Moror VeHicLes IN Great Bairatn 

A return issued by the Ministry of Transport shows 
that 33,833 new road motor vehicles were registered in 
November, 1938, compared with 30,090 in the month 
of November, 1937 


Barrish CHAMBER or CoMMEeRCE IN BELGIUM. 
Che annual banquet of the British Chamber of Commerce 
in Belgium will be held on January 25, at the Hétel 
Métropole, Place de Brouckére, Brussels, at 7.30 p.m 
The offices of the Chamber are at 204, Rue Royale. 
Brussels. The annual general meeting of the Chamber 
will be held at 2.15 p.m., on the same day, at Rayguy 
Howse, 22. Place de Brouckére 


ae Gitaseow Heratpo” Trape Review, 1938, 
The annual Trade Review issued by The Glasgow Herald, 
contains in its 100 pages some 40 special articles dealing 
with the industries of Scotland and especially of Clyde 
side, in additicn to a number of trade reports and relevant 
statistics \ financial section is also included, an 
another special section, dealing with the world’s ship 
building, contains further detailed particulars of the 
progress of the industry, to supplement the general 
surveys of ship design, building, and operation The 
address of The Glasgow Herald ia 65, Buchanan-street 


Glasgow, C.1 


LApoRaTORY Rererence Ruver Messrs. Chemical 
and General Distributors, Limited, 1-5, Midford-place, 
London, W.1, have sent us one of their “*‘ Chem-O-MeteR ' 
rulers, which are roainly intended for use in chemical 
and physical labora‘ories. The ruler consists of a strip 
of w fies celluloid, 12 in. long and 1-4 in. wide, on one 
side of which are priated the symbols of all the chemical 
elements, their atomic numbers and atomic weights, 
melting or fusing points, and specific gravities ; the 
valencies and number of isotopes of each element are 
also shown. The figures and symbols for each element 
are arranged in vertical columns placed side by side 
im order of the atomic numbers and a cursor having two 
broad opaque bands with a transparent space between 
them equal to the width of a column is provided to 
facilitate reading. At one end of the rule a table of 
symbols arranged in alphabetical order with the atomic 
number beside each is given, to enable any element 
to be found quickly if its atomic number has been for- 
gotten. On the back of the rule there are English and 
metric conversion tables, and centimetre and inch scales 
are printed along the edges. The rule, which should 
prove useful to teachers and students, as well as to 
laboratory workers, can be obtained from the above 
address, price 2*. 3d., post free. 


Oxyacetylene Welding. 


LIMITED, 
| 


H. Jones (Macutne Toors), Limrren, | 


Boilers. | come Episodes in the Manchester Association of Engineers. 


In addition to the new Swirlyflo (fire-tube) | 


| Department of Overseas Trade. 








BOOKS RECEIVED. 
By R. J. Kent. Revised by 
M.H.Porrer. Chicago: American Technical Society. 
The Technical Press Limited. [Price 7s. 6d. 


London : 
net.] 

Forging Practice. A Practical Treatise on Hand Forging 
of Wrought Iron, Machine Steel and Tool Steel ; Drop 
Forging; and Heat-Treatment of Steel, Including 
Annealing, Hardening and Tempering. By PROFESSOR 
C. G. JoHNsoN. Chicago: American Technical 
Society. London: The Technical Press Limited. 
[Price 7s. 6d.] 

La Turbine 4 Vapeur Moderne. By Proressevur E. A. 
Krart. Translated from the second German edition 
by W. Mactor. Paris: Dunod. [Price 115 francs.) 

Inchley’s Theory of Heat Engines. Edited and revised by 
Dr. H. W. Baker. London: Longmans, Green and 
Company. [Price I4s. net.] 

Department of Overseas Trade. No. 717. Report on 
Economic and Commercial Conditions in British East 


Africa. (Kenya Colony and Protectorate, Uganda Pro- 
tectorate, Tanganyika Territory and Zanzibar). July, 
1937 to July, 1938. By A. E. Pottarp. London: 


H.M. Stationery Office. [Price ls. 6d. net.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 102. Fibre Cores for Colliery Winding Ropes. 
By J. E. O. Mayne. London: H.M. Stationery 
Office. [Price ls. net.] 

Power Farming for Crops and Stock. By D. N. Mc- 
Harpy. Reading: Philip Palmer Press, Limited, 
Kings-road. [Price 8s. 6d. net.] 


A Series of Extracts from the Early Minute Books of the 
issociation. December, 1938. Compiled by A.C. Dean. 
Manchester. 3: The Manchester Association of 
Engineers, St. John-street Chambers, Deansgate, 

The Theory of Machines. A Text-Book for Engineering 





Students. By Tuomas Bevan. London: Longmans, 
Green and Company. [Price 16s. net.] 

Agenda Dunod. Construction Mécanique. 1939. By 
J.Izart. Paris: Dunod. [Price 25 franes.] 

The Radio Manual. For Radio Engineers, Inspectors, 
Students, Operators and Radio Fans. By G. E. Srer- 


Chapman and Hall, 


une. Third edition. London : 
Limited. [Price 25s. net.) 
Department 4 Scientific and Industrial Research. Water 
Pollution Research. Summary of Current Literature. 
Volume XII. No. 1. 1939. Abstracts Nos. 1-125. 
London : H.M. Stationery Office. [Price 2s. net.] 
No. 718. Conditions and 
Prospects of United Kingdom Trade in India (with a 
Brief Account of the Trade of Burma), 1937-1938. 


London : 


Report by Str Tuomas M. AINscouGH. 

H.M. Stationery Office. [Price 4s. 6d. net.) 
Statutory Rules and Orders, 1938. No. 1458. Air Navi- 

gation. The Air Navigation (Amendment) (No. 2) 

Order, 1938. [Price 2d. net.] No. 1571. Air Naviga- 

tion. The Air Navigation (Colonies, Protectorates and 


Vandated Territories) (Amendment) (No. 2) Order, 1938. 
{Price 2d. net.]| London: H.M. Stationery Office. 
1 Short History of the Steam Engine. By H. M. Dicx1n- 
London: Cambridge University Press. [Price 


SON 
l5s. net 

Metal Spraying. The Origin, Development, and Applica- 
tions of the Metal-Spray Process of Metallisation with 
Special Reference to the Nature of the Coatings. By 
'. H. Torner and Dr. N. F. Bupesn. Second edition. 
Revised and largely rewritten by E. C. Roiiason 
London Charles Griffin and Company, Limited. 
Price 15s. net.] 

The Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland. With a Record 
of Publicaitons Issued During Session 1937-1938. 
Compiled from official sources. London: Charles 
Griffin and Company, Limited. [Price 10s. net.] 

Institute of Welding. Handbook for Welded Structural 
Steelwork. London: Offices of the Institute. [Price 
5s. net.] 

The Testing of Metallic Materials. An Explanation of the 
Methods in Common Use, with Descriptions of Some 
Standard Machines. By Exnest Skerry. London : 
Bunhill Publications, Limited. [Price 3s. 6d.] 


Kohlenschwelung. Zugleich Ergainzungsband zu “ Die 
Schwelung von Braun- und Steinkohle.” By Dr.-Lne. 
Apotr Tuav. Halle (Saale): Wilhelm Knapp. 


[Price 13.13 marks.} 

Laboratoriumsbuch fiir Gaswerke und Gasbetriebe aller Art. 
Part 2. Untersuchung von Gasen. By Dr.-Inc. Hans 
BIEBESHEIMER. Halle (Saale): Wilhelm Knapp. 
| Price 12.38 marks.]} 

innuaire pour VAn 1939. Avec des Notices Scientifiques. 
Issued by Le Bureau pes Lonerrupss. i 
Gauthier-Villars, Quai des Grands-Augustins 565. 
| Price 25 francs. ] 

The World of Engineering. By J. L. Drxon. 
John Gifford Limited. [Price 8«. 6d. net.] vial 
edition. London: The Scientific Book Club, 121, 
Charing Cross-road, W.C.2. [Price 2s. 6d. to Members. ] 


London : 


Statistical Year-Book of the World Power Conference. 
No. 3 Data on Resources and Annual Statistics for 
1935 and 1936. Edited by Freperick Brown. 


London : The Central Office, World Power Conference. 
Price 20s. net 

Electric Lifts. A Manual on the Current Practice in the 
Installation, Working, and Maintenance of Lifts. By 
R. 8. Pariiurs. London: Sir Isaac Pitman and Sons, 
Limited. [Price 20s. net.) 

Trade Marks and Their Protection Under the Trade Marka 
Act, 1938. With Notes on Protection Abroad. By 
Reetnatp Happan. London: Sir Isaac Pitman and 
Sons, Limited. [Price 5s. net.] 


The Colliery Manager's Pocket Book for the Year 1939. 
The Colliery | being well provided for over the first 
j}and, in some cases, further ahead. 


Edited by R. H. WaLkerpive. London : 
Guardian Company, Limited. [Price 3s. net.] 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday 


The Welsh Coal Trade.—-The Welsh steam-coal market 
has continued to present very quiet conditions 
throughout the past week. There has been no sign of 
any material ee in demand and buyers in practi- 
cally all the leading trades, both home and foreign, have 
continued to display only a very poor interest. As yet 
they are still refusing to enter into much contract business 
in the hope that prices will show some material reduc- 
tion before their needs become really pressing. For the 
time being, however, collieries have been able to maintain 
a fair level of activity at the collieries in the execution of 
business already in hand, and as commitments were 
usually sufficient to ensure fairly steady working at the 
mines for some while to come sellers gave no indication 
of relaxing prices by any material extent. During 
the week the Alexandria electricity undertaking was in 
the market for about 12,000 tons of peas and beans for 
delivery over February-May. Business was also offering 
from Malta for about 18,000 tons of coal for Government 
account, for shipment over twelve months. The Algiers 
electricity works were inviting offers for the supply of 
7,000 tons, while the French naval authorities were in 
the market for 4,000 tons delivered at Brest, and the 
Portuguese Navy for about 6,000 tons. Representatives 
of the Portuguese group of the South Wales Pitwood 
Importers Association have left Great Britain for Lisbon 
to negotiate arrangements for the importation of Portu- 
guese pitwood over the current year. South Wales last 
year bought about 140,000 tons of Portuguese wood, 
although the amount received was much heavier, owing 
to some arrears of deliveries from the previous year 
having been received. Best quality large coals were 
again only quietly offering, but inferiors could be 
obtained without much difficulty at recent prices. The 
dry sized descriptions remained in very limited supply 
and buyers were again encountering difficulty in covering 
their immediate needs for these classes; a firm tone 
was again ruling. Dull conditions were in evidence for 
the smali sorts, which were readily offered. Most col 
lieries were again compelled to carry very heavy pithead 
stocks of these kinds, which moved off extremely slow!y 
Cokes were quietly steady, while patent fuel and pitwood 
were unchanged. 

The Iron and Steel Trade.—Quiet conditions ruled in 
the South Wales and Monmouthshire iron and steel 
trades last week. Works were again concentrating upon 
completing orders already in hand and most concerns 
were only partially engaged. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Makers of Cleveland pig 
have little iron stored and output is still confined to 
the limited tonnage produced from basic furnaces 
occasionally turned on to make of Cleveland qualities 
The intermittent output is slightly larger than recently 
but is absorbed as it becomes deliverable, mostly by 
gradually omens needs of North-East coast foundries 
Demand still falls far short of what could be wished. 
but the improvement is most welcome and promises 
to continue. The import of Continental foundry iron has 
virtually ceased and, under conditions existing, very 
unlikely to be resumed to any extent. Quotations for 
Continental brands, f.o.b. Antwerp, though low, are not 
competitive, delivered on Tees-side, with prices ruling 
for Cleveland qualities. In addition to the 33} per cent 
import duty on foreign products, freight and other 
charges have to be added. Export trade in Cleveland 
pig is practically at a standstill. Merchants are handling 
moderate tonnage but still see no prospect of regaining 
business with firms abroad. They. report some increas 
in home sales. The recognised market values of Cleveland 
pig stand at the level of No. 3 grade of iron at 9% 
delivered within the Tees-side zone. 

Hematite.—Producers’ stocks of East Coast hematit: 
are as heavy as they care to carry, but are now increasing 
little, and slow but steady expansion of demand promises 
soon to make calls on the accumulations. Consuming 
works owned by hematite makers are taking large’ 
supplies of iron than of late, and users dependent on th 
market have accepted much of the tonnage that wa 
overdue for delivery. The latter are pre to discuss 
new business and are expected to enter into rathe 
considerable contracts. Transactions are now mostly 
direct from maker to consumer, but second hands retal! 
a number of old home customers and continue to pt' 
through an occasional sale for shipment to the Cont inent 
Fixed prices are based on No. 1 quality of hematite * 
120s. 6d., delivered to North of England areas. 

Basic Iron.—The supply of Tees-side basic iron is ver! 
ample, but ucers continue to reserve the whole © 
the output for use at their own steelworks, and thi 
quotation of 92s. 6d. is nominal. 

Foreign Ore.—There is no new feature in the foret 
ore branch of trade. Consumers are accepting supplie 
against old contracts as they contrive to provide storag' 
room, but are not disposed to entertain offers of sellers 
and arrange new contracts. They are extensive!) 
bought over lengthy periods. Unloadings on Tees-side 
date this month amount to 57,792 tons, compared wit! 
47,727 tons for the corresponding part of December 


Blast-Furnace Coke.—Sellers of Durham blast-furne 





coke are keen to unload their considerable holdings. >" 


| their efforts to sell meet with little success, loca! use™ 
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ely on the basis of good medium qualities at 24s. 3d. 
1t the ovens. 

Vanufactured Iron and Steel.—Conditions in the semi- 
finished and finished iron and steel industries are slowly 
but steadily changing for the better. Producers of 
semies have little material stored, and, with the dis- 
appearance of severe Continental competition, hope to be 
busily employed in the near future. Orders for finished 
commodities are being released though not quite so 
freely as was expected. North East coast steelmakers 
are understood to have received a fair share of the 100,000 
tons order for steel for construction of air-raid shelters. 
Among the principal market quotations for supply to 
home firms are: Common iron bars, 121. 5s.; seft steel 
billets, 71. 7s. 6d.; hard steel billets, 8. 10s. ; steel bars, 
1ll.; steel ship, bridge and tank plates, 101. 10s. 6d. ; 
steel angles, 101. 8s. ; steel joists, 101. 8s. ; Tees, 111. 8s. ; 
heavy sections of steel rails, 91. 10s. ; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 141. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—Iron and steel scrap is in only moderate request, 
but works are likely to accept larger deliveries in the near 
future. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—While there is quite a fair 
amount of business going through in the Scottish steel 
industry, buyers are apparently not in a hurry to enter 
into fresh commitments on any extensive scale, and 
few orders of a substantial nature seem to have been 
fixed up. This state is not expected to last long, as it 
is well known that stocks in consumers’ hands are not 
heavy and that they will soon require to enter the 
market for supplies. In the lighter side of the industry 
some stir is noticeable, as the requirements of the Govern- 
ment for sheets, &c., for air-raid shelters will amount to 
a very large tonnage, and as the most of it will be wanted 
within the next month or two, an active run is assured. 
In the meantime, regular customers are endeavouring 
to cover their near-date requirements, and order books 
are beginning to have a healthy appearance. The export 
side of the steel trade has not changed much, and not 
only are shipments rather poor, but the general inquiry is 
of little moment. The following are the current market 
quotations :—Boiler plates, 111. 8s. per ton ; ship plates, 
101. 10s. 6d. per ton ; sections, 101. 8s. per ton ; medium 
plates, 121. 2s. 6d. per ton; black steel-sheets, No. 24 
gauge, 141. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 171. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade 
of the West of Scotland, conditions are not too satisfac- 
tory, as buying is very slow. The reduction in prices 
has so far failed to induce much new business, but it is 
anticipated that an improvement will set in shortly. 
The re-rollers of steel bars are not as fully occupied as 
they would like to be, but as general business opens out 
they will stand to benefit also. The current market 
prices are as follows :—Crown bars, 12. 5s. per ton for 
home delivery or export; re-rolled steel bars, 111. 15s. 
per ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 121. per ton, and No. 4 bars, 121, 5s. per ton, 
both for home delivery. 

Scottish Pig-Iron Trade.—A somewhat quiet tone 
prevails in the Scottish pig-iron trade this week, and 
new business has not come along as strongly as was 
anticipated. The demand from the steelworks is slow, 
and although the foundries generally are doing a little 
better, their requirements are easily met. There are 
only eight furnaces in blast at present. The following 
are to-day’s quotations :—Hematite, 61. 0s. 67. per ton, 
and basic iron, 51. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 5l. 8s. per ton, and No. 3, 
5l. 5s. 6d. per ton, both on trucks at makers’ yards. 

Air-Raid Shelters.—The announcement has just been 
made that the Home! Office have placed an initial order with 
the steel industry for 120,000 tons of steel sheets, channels 
and accessories to make 400,000 “ unit shelters.”” The 
shelters will be supplied im sections, making units capable 
of giving protection to 1our or five people. There will 
be one standard pattern, and construction will be of 
very strong galvanised corrugated steel sheets which 
have been subjected to vigorous tests. Distribution to 
the householders will be undertaken by a special organisa- 
tion which is being set up by the railway companies, and 
the cost of distribution will be paid for by the Home Office. 








_Arr-Operatep PorTasLe GrinpiInc WuHEEL.—Tho 
field of the portable grinding wheel where compressed 
air is available has m recently increased by the 
introduction, by Messrs. Holman Brothers, Limited, 
Camborne, of a new size which, weighing only 4 Ib. 
and having an overall length of 12 in., operates a wheel 
2 in. in diameter by 4 in. wide at a speed of 19,000 r.p.m.., 
with an air pressure of 80 lb. per syuare inch. The tool 
can, of course, be used with rotary files and contoured 
grinding pencils, the end of the spindle being suitable 
tor attaching a collet chuck to hold these accessories. 
The working parts are effectively protected against the 
entry of dust, and escape of lubricant is prevented. The 
ball bearings in which the spindle runs are not subjected 


to contact with live air. The tool is known as Rotogrind 
size 0/1, and is notable for hoth smooth running and 
balar ce, while the noise usually associated with the 
use of rotary air-operated tools has been considerably 
reduced by care in designing the exhaust chamber and 


adjustable deflector. Tools of a length 2 in. shorter 
than the maximum are manufactured, the reduction 
being obtained by shortening the handle. Control is 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 


Iron and Steel.—A high level of activity is maintained. 
by most sections of the local staple trades. There is 
a steady flow of orders, and more inquiries are circulating. 
Inquiries at representative steel and engineering works 
show that buyers display more confidence, and a tendency 
to purchase ahead. This applies particularly to the 
demand for raw and semi-finished materials and high- 
efficiency steels. Producers of raw and semi-finished 
steels are operating at increased capacity, and most 
concerns are employing all available melting plant. The 
demand for basic-steel billets is well in excess of three 
months ago, while the consumption of acid steel shows 
a steady increase. Conditions in the heavy engineering 
branches are more favourable, and valuable contracts 
have been booked for iron and steel works machinery and 
related equipment. One firm specialising in fwrnace 
manufacture has received an order for two soft-metal 
melting furnaces for an aircraft factory, and others for 
a controlled atmosphere double-muffle furnace, and a 
large wire patenting furnace. Rolling-mill plant and 
hydraulic presses are on order for shipment to various 
parts of the world. The demand for railway rolling 
stock shows welcome improvement; British railways 
are not buying so freely as twelve months ago, but 
overseas needs show a rise. India has ordered buffers, 
wagons and coaches are on order for South Africa and 
New Zealand, and electric traction motors are in demand 
by the Argentine and South Africa Governments. 
Increasing business is being done in electrical plant. 
Sheffield works are supplying hollow forgings and boiler 
drums for extension schemes in various parts of the 
country ; forgings and castings of record weight and 
size have been produced locally in such connections. 
Shipbuilding requisites reach a substantial tonnage, and 
shipyards are calling for a variety of tools. Sheffield 
works are expected to supply some of the steel required 
for air-raid shelters. More business is coming to hand 
for agricultural machinery and parts. Producing works 
are more actively employed, and the forthcoming season 
is expected to be better than last year’s. Colonial 
requirements of farm and garden equipment are heavier, 
and orders have been received from countries that 
formerly favoured Germany. Record outputs are a 
feature of the special steel branches. There is a good 
demand for automobile steel and accessories, while 
Sheffield’s output of aircraft steel and engine parts 
shows a steady increase. 

Irish Degree for Sheffield Steel Expert.—Mr. 8. A. Main, 

head of the Research Department of M-ssrs. Hadfields, 
Limited, Sheffield, on Saturday received the degree of 
Doctor of Science at Dublin University. He has lectured 
to various technical bodies, and for a lecture on stainless 
steels before the Royal Society of Arts in 1935 he was 
awarded the Society’s silver medal. Mr. Main is an 
ex-President of the Sheffield Metallurgical Society. 
South Yorkshire Coal Trade.—The tonnage of coal 
available for export is more than sufficient to cover 
immediate needs. There is a better demand for steam 
coal, but washed singles and doubles are quieter, and 
bunker coal shows little change. Exports from the 
Humber ports last week totalled 42,000 tons, as compared 
with 49,000 tons in the corresponding week last year. 
Industrial coal is in better demand on inland account. 
Steams are a more active section, Electricity generating 
works, also, are taking heavier tonnages of smalls. The 
house-coal market is firmer, but cokes of most types are 
only moderate media. 








Exports or Canaptan Motor Cars.—During the first 
1l months of 1938, exports of Canadian motor-cars 
totalled 52,785, against 62,574 cars in the corresponding 
period of 1937. 





Surps ror Tat Royat Yucostav Navy.—The destroyer 
Beograd, building for the Royal Yugoslav Navy, has 
just completed a successful full-power trial on the Clyde. 
uring an eight-hour continuous trial, the high speed of 
over 38 knots was maintained. The machinery and 
boilers of the vessel have been designed and constructed 
by Messrs. Yarrow and Company, Limited, Scotstoun, 
Glasgow, W.4. This firm is also constructing the machi- 
nery and boilers for the two sister ships, Zagreb and 
Ljubljana, the hulls of which are under construction at 
Split, Yugoslavia. 





CENTRALISED LusRIcaTion SysteM.—A new system 
of lubrication, from a central source to a group of bearings 
by a single pipe, is clearly described in a brochure recently 
issued by Messrs. Tecalemit, Limited, Great West- . 
Brentford, Middlesex. The apparatus is known as the 
Tecalemit Single-Line Flex-o-matic injector system, 
and comprises generally a lubricant compressor which 
may be either hand or power-operated ; an automatic 
bleeder valve connected to the compressor, and a sin 

lubricant pipe leading from the compressor to the 
injectors, of which one is connected to each bearing to 
be lubricated. When manually operated, lubricant is 
pumped through the system, at intervals judged to be 
necessary, until all the injectors have discharged. after 
which the bleeder valve opens and indicates to the 
operator that the cycle is complete and pumping may 
be stopped. With semi-automatic power operatior, 
either compressed air or electricity, the operator 
starts the supply by push-button, a | taking place 
automatically. Power operation may also e fully 
automatic, the cycle being initiated by an electric 
timing device by which it is also stopped, the resting 
riod varying from 2 min. to 180 min., as desired. 


NOTICES OF MEETINGS. 


INsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. General 
Meeting. A series of nine papers on “ Machine Tool 
Practice,”” by Messrs. T. P. N. Burness, E. W. Field, 
J. L. Hall, I. H. Wright, W. Alderson, J. G. Lang, 
H. H. Asbridge, T. Curson and 8. J. Harley. East- 
Midland Branch ; Thursday, January 26, 7.15 p.m., The 
Technical College, Lincoln. Joint Meeting with Tur 
Lincotn Enotneertne Society. “ Precision Measure- 
ments as Applied to Engineering Practice,” by Mr. K. E. 
Summers. North-Western Branch: Thursday, Janu- 
‘ry 26, 7.15 p.m., The Engineers’ Club, Manchester. 
Annual Meeting. ‘“‘ Rubber Machinery and Process 
Plant,” by Mr. E. Morris. Steam Group: Friday, 
January 27, 6 p.m., Storey’s-gate, Westminster, S.W.1. 
Informal discussion on “ High-Lift Safety Valves,” to 
be introduced by Mr. G. Sewell. 

Norrn-East Coast Instrrution oF ENGINEERS AND 
SuxpsurLpErs.—To-night, 6 p.m., The Mining Institute, 
Neweastle-upon-Tyne. ‘“‘ Intercrystalline Cracking in 
Boiler Plates,” by Dr. C. H. Desch. Sunderland Branch : 
Monday, January 23, 7.15 p.m., Sunderland Technical 
College, Sunderland. ‘“ Electric Propulsion of Ships,”’ by 
Mr. L. R. Horne. 

Roya Instrrvorion.—Saturday, January 21, 3 p.m., 
21, Albemarle-street, W.1. ‘“ Art and Industry.—I,” by 
Lord Gorell. Tuesday, January 24, 5.15 p.m., “ An 
Introduction to Chemical Mechanics,’’ by Professor M. 
Polanyi. Friday, January 27, 9 p.m., “ Structure of 
Proteins,” by Professor J. D. Bernal. Saturday, Janu- 
ary 28, 3 p.m., “ Art and Industry.—II,” by Mr. Frank 
Pick. 

InstiruTION oF ExxctrricaL ENatneers.—North- 
Eastern Centre: Monday, January 23, 6.15 p.m., The 
Newe House, Pilgrim-street, Newcastle-upon-Tyne. “* The 
Application of Electric Heating to Domestic Hot-Water 
Supply Systems,” by Mr. J. I. Bernard. Institution : 
Monday, January 23, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion on 
“* Adequate Wiring,” to be opened by Mr. H. G. Taylor. 
Mersey and North Wales (Liverpool) Centre: Monday, 
January 23, 7 p.m., The Liverpool Royal Institution, 
Colquitt-street, Liverpool. ‘‘ Electricity in Coal-Mines : 
a Retrospect and a Forecast,” by Mr. R. Nelson. South- 
Midland Centre : Monday, January 23, 7 p.m., The James 
Watt Memorial Institute, Birmingham. ‘“ The Design 
of Fractional Horse-Power Induction Motors,” by Mr. 
N. F. T. Saunders. Scottish Centre: Tuesday, Janu- 
ary 24, 7 p.m., The North British Station Hotel, Edin- 
burgh. “ Electricity in Coal-Mines: a Retrospect and a 
Forecast,” by Mr. R. Nelson. West Wales (Swansea) 
Sub-Centre: Thursday, January 26, 6.30 p.m., The 
Technical College, Mount Pleasant, Swansea. ‘‘ Reminis- 
cences of an Engineer,” by Mr. J. W. Burr. 

INSTITUTION OF AUTOMOBILE ENGINEERS.-—Glasgow 
Centre : Monday, January 23, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, G2. General Meeting. ‘“ Factory 
Experimental Work,” by Mr. A. G. Booth. Birmingham 
Centre: Tuesday, January 24, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. General Meeting. 
“* Battery-Driven Electric Vehicles,” by Mr. R. Tubb. 

InstITUTION oF Civi, ENnotngeers.—Tuesday, Janu- 
ary 24, 6 p.m., Great George-street, Westminster, S.W.1. 
“The George Dam,” by Messrs. W. J. E. Binnie and 
H. J. F. Gourley. Edinburgh and District Association : 
Wednesday, January 25, 6.15 p.m., The Royal Scottish 
Society of Arts, 16, Royal-terrace, Edinburgh, 7. ‘* Town 
Planning in Relation to Civil, Municipal and County 
Engineering,” by Mr. D. R. Young. Birmingham and 
District Association: Friday, January 27, 6 p.m., The 
James Watt Memorial Institute, Birmingham. Joint 
Meeting with the West-Midland District of Tur Instt- 
TUTION OF MuNIcIPAL AND County ENGINEERS. “ Air 
Raid Precautions, with Special Reference to Civil and 
Municipal Engineering Problems,” by Commander 
A. H. 8. Casswell. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, January 24, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. “ Rail- 
ways and the Quest for Speed,” by Mr. A. H. McMurdo. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











Sree, Spirit Purtzys.-—The split pulley as usually 
made is not always adaptable to different sizes of shaft. 
An improvement in this connection is found in the 
design of the “ Destron”’ steel pulley manufactured 
by Messrs. Douglas Lawson and Company, Limited, 
Birstall, Leeds, ths being arrenged with an ex- 
ternally interchangeable bush. The bush is, of course, 
in halves and cannot rotate in the boss in which it is 
held, while the bore can be chosen to fit any diameter 
of shaft within a normal range. A pulley body can 
therefore be transferred, if required, to a larger or smaller 
shaft by the simple expedient of inserting a new bush. 
The boss for the bush, which is of pressed steel rigidly 
welded to the rim, is, moreover, of such a construction 
that the pulley can be fitted to a shaft which is excep- 
tionally large relative to the pulley diameter. The rim is 
machined externally and is of heavy seclion. The halves 
are joined by serews which pass through the bush and 
have hexagonal heads with a saw cut so that either a 
tubular +panner or a screw-driver may be used. The 
balance of the pulley is satisfactory in spite of the 
fastenings. At present a range of 18 sizes is available, 
viz., from 3 in, in diameter by 2 in wide to 7 in. in 
diameter by 6 in. wide. The bushes cover all standard 





he brochure indicates very well the flexibility of the 





maintained by a throttle actuated by a thumb lever. 





system in application to numerous industrial uses, 





shaft sizes up to 3 in. in diameter. 





ENGINEERING. 


30,000-KW TURBO-ALTERNATOR AT THORPE POWER 


ENGINEERS, NEWCASTLE-ON-TYNE 


CONSTRUCTED BY MESSRS. C. PARSONS AND COMPANY, LIMITED, 


(For Description, see Page 57.) 


Siia 








lia 


118dia 
“ 


33% dia. 
25 “cia: 
~26%% dia 
77-855 


























31%. 


8.5% Overall Length 


JAN. 20, 1939. 


STATION, NORWICH. 


> 28 dia. 











> 3% «< 
“ENGINEERING 

















Fie. 13. Compietep Low-Presscre Rotor. 


Brairisa STANDARD CHEMICAL SYMBOLS AND ABBRE- 


Fim or Ex.rerric-Moror MANvuFractuURE.—Messrs 
Higus Motors, Limited, Witton, Birmingham, 6, inform | viartons.—The British Standards Institution, 
« that they have prepared a cinematograph film of the Victoria-street, 
‘rious departments of their works depicting the manu- | Standard List of Chemical Symbols and Abbreviations. 
tacturing processes of electric motors and dynamos. | The list is based on the report of a joint committee of the 
They are willing to 
ny recognised engineering society or body which may 
The film is in two spools of standard | physicists and chemists 
and its exhibition would occupy |! pumber of sections, respectively, dealing with the Greek 
alphabet ; mathematical signs and symbols; certain 


| Society, which embodies the agreed views of British 

interested The list is divided into a 
i6-mm. Kodak size, 
pproximately half-an-hour 


28, | 
London, S.W.1. has issued a British 
| dynamics, 
| abbreviations for the names of units: the symbols and 


lend the film, free of charge, to | Chemical Society. the Faraday Society and the Physical 


Fie. 14. Stream CuHEsT. 


subscripts to symbols for 
symbols employed 
ermeo 


important physical constants ; 
quantities and other modifying signs ; 
in general — and chemistry, heat and t 

electricity and magnetism, and in optics 


atomic numbers of the elements; and abbreviations o! 
organic radicals and of general terms used in chemistry 
Copies of the publication, which is designated No. 815 


1938, may be obtained from the offices of the Institution, 


price 3s. 8d., post free, 
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No. 3810. 


THE DRAINAGE OF AGRICULTURAL 
LAND. 


THE present position of agriculture in this country 


64 | 


STATION, | 


checked, it is reasonably certain that Government 
assistance will continue to be a sine qua non for an 
indefinite period, and that if it be considered essential 
that production should be increased, a correspond- 
| ing increase in this assistance will be necessary. 

Up till the present, Government assistance for 
agriculture has mainly taken the form of guaranteed 
| prices, subsidies, quotas, and the provision of ferti- 
lisers on favourable terms ; and while it is probable 
that the major part of the assistance afforded must 
| continue to be on these lines, help in other directions 
| need not be ruled out. One of the minor directions 
|in which assistance might well be considered was 
| indicated in a paper read before the fourth Oxford 
Farming Conference on Wednesday, January 4. 
In this paper, which was entitled “‘ Modern Drainage 
and Ditching Equipment,” the authors, Mr. 8S. J. 
Wright and Mr. J. H. Blackaby, called attention to 
| the fact that a large proportion of our agricultural 

land was less productive that it might be, mainly 
because it was inefficiently drained. ‘The amount of 
land affected in this way has been estimated at as 
high as 7,000,000 acres, but even if a lower 
estimate be accepted, the problem is certainly one 
of urgent importance. The authors referred to 
state that by far the greater part of our waterlogged 
land is in that condition not because its’ proper 
drainage has never been undertaken, but because 
the all-important sequel of drainage maintenance has 
been neglected. When agricultural wages were low, 
| the maintenance work of clearing outfalls and ditches 
| was undertaken by surplus labour in winter and 
| other slack seasons, but with the great rise in wages 
this labour no longer exists. The modern tendency 
to lay arable ground down to grass, and to concen- 
trate on dairying, reduces the normal labour require- 
| ments on a clayland farm almost to-vanishing point, 
but unfortunately, if the land is not to deteriorate, 
this same change increases the importance of 
drainage maintenance. Due to this and other 
causes, the drainage problem has now got far 
beyond the stage at which it can be tackled by hand 
labour, and the improvement required can only be 
effected by the use of mechanical power and modern 
| drainage equipment. 











Some recognition of the importance of the 
| question is to be found in the Agricultural Act of 
| 1937, which gave power to the Minister to make 
grants towards expenditure incurred by drainage 
authorities. The Act laid down that any national 
attack on drainage problems must begin at the 
outlet end, since until the rivers had been put in 
|order it was useless to increase the flow of water 
|into them. Similarly, within the confines of the 
|farm or estate, the ditches should first receive 
/attention, then the main drains, and finally, the 
| general system of minor drains by which the surplus 
water is first taken from the land. In their paper 


is causing concern in many quarters, and a plethora | Messrs. Wright and Blackaby pointed out that on 
of suggestions has recently been put forward for its | light land, thorough ditch cleaning followed up by 
amelioration. The actual position may be summed | @ tidying-up of the outfalls would often be all that 
up in the statement that Home produce only | Was required to restore an existing tile-drainage 
represents some 40 per cent. of our peace-time | System to full efficiency, since on such land it was 
consumption, and that there has been a fall of about | often not the drains themselves, but the outfalls 
10 per cent. in the land under cultivation since and overgrown ditches which were at fault. Recent 
immediately before the war. This falling off would | work at Cambridge suggested, however, that on 
LGIuM: Brussels: E. F. Satchell, 5, Avenue DefréUccle. undoubtedly have been considerably greater had heavy land the drains themselves might constitute 
W. H. Smith and Sons, 71-75, Bld. Adolphe Max. not the National Government implemented a | the major problem. When the drainage system was 
“4NA4DA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, number of measures to stimulate production, which fairly new, the slit and surrounding fissures made by 


, Limited, 70, King-street, East, Toronto, Ont. “ . | ‘ : 
/ENMARK, Copenhagen : Technical Press Bureau, Godsbanegade,!. means that, in broad terms, agriculture has ceased | the mole plough, or the relatively loosely-filled 


AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Syduey . 
Brisbane, Perth. Angus and Robertson, Limited, Sydney : 
H. A. Goddard, Limited, 225a, George-street, Sydney 
fait Book Company, 8, Spring-street, Sydney; Parsons 
Bros. Publishing Company, 280, Castlereagh-street, Sydney ; 
. Willmett and Company, Townsville, North Queensland ; 
W. ©. Rigby, Adelaide, South Australia; Tait Book Com- 
pany, 349, Collins-street, Melbourne, C.1. 
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FRaex, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. | t© be a paying industry without artificial support. trenches in the case of tile drains, resulted in 
amuany ALA Anzeigen-Aktiengesellschaft, Potsdamer Strasse | ‘The two main reasons for this state of affairs, which | more or less disrupted and porous zone near and 
os seri . . “Ls: s4: “py: : s ’ 
Wi is in striking contrast to the conditions prevailing | Over the drains, through which the water could 
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only a few decades ago, are that other countries | percolate from the surface and be carried off. In 
have learned in the interim to take fuller advantage | course of time this disrupted zone tended to close 
‘of their more favourable natural conditions and | up, 80 that although the drain chaunels themselves 
that a higher standard of living for the agricultural |might remain in good condition, they became 
| worker is now accepted as essential in Great Britain, | gradually less and less effective and might finally 
as compared with the majority of other countries. | Cease to act altogether. This Cambridge work, no 
The disadvantage of less favourable climatic condi- | doubt, offers an explanation for the well-known 

sl and 43. ‘tions, lower soil fertility, and so on, can only be | fact that the effectiveness of deep tile drains can 
“ours Avrica: Central News Agency, Limited. Head Office— offset by more efficient production in the less- | often be restored by running a shallower system of 

A annesburg ; and Pretoria, Cape Town, Port Elisabeth, | ¢ vonred country, and while perhaps more could | mole channels above them, and also suggests that 


Bloemfontein, Durban and various branches and book ‘ : i i 
stalls throughout South Africa. Wm. Dawson and Sons | still be done to aid Home agriculture in this diree- | mole drainage should be regarded as a routine- 
cultivating operation to be repeated at intervals. 


South A ae : 

Sovru "AMERIOA Mitchell's “english “Sook ‘Store, "Cangallo, tion, it must be remembered that no nation can 
> 76-680, Buenos Aires ‘claim a monopoly of brains. As there can be no| Returning to the necessity for viewing drainage 
question of lowering the wage of the agricultural | from a national standpoint, it would appear that 
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assisting local authorities to clear the main water- | 
ways and subsidiary outlets. Such waterways and | 
outlets may serve a large area, but the expenditure | 
required would be quite beyond the scope of the 
farmers and estate owners who would stand to 
benefit. The authors to whom have referred 
give some interesting particulars with estimates 
of the approximate cost of operating ditch-cleaning 
machines. These appliances are of three types: 
those with which wholesale excavation not 
attempted, but which merely tidy up and make- 
good the ditch banks; bucket and drag-line exca 

vators, which pare out the ditch and finish the 
banks to a uniform slope; and grab excavators, 
which, while being effective, do not usually make 
a finished job. In a typical machine of the first 
type the work is done by an Archimedean screw, 
with sharp cutting edges, mounted alongside, and 
driven by, a track-laying tractor. For contract 
work with this type of machine, the cost is estimated 
at about 7s. 6d. per chain of ditch. _The disad- 
vantages of these appliances are that it is necessary 
for efficient working and a smooth upward flow of 
spoil that the ditch should have a good depth of 
water, the machine does not make a definite bottom 
to the ditch, and it cannot be employed when its 
passage along the bani: is interrupted by trees or 
other obstructions. For the best type of drag- 
line work the charge tanges from 15s. to 30s. per 
chain. These machines possess the advantages 
that the ditch is pared out and smoothly finished 
to a uniform slope on both sides, the subsequent 
clearing by hand being limited to clearing out an 
occasional bit of debris, that with skilful 
handling they can operated successfully on 
uneven or boggy banks and between or around 
obstructions. The actual working costs for a simple 
grab appliance are estimated at an average of 
about 6d, per cubic yard, but this figure may be 
doubled by overhead charges and other contingencies, 
such as the cost of finishing off. The grab system 
is particularly effective for dragging rank growth 
out by the roots, and with a special type of bucket, 
in which the jaws make a level cut and the sides 
are fitted with knives, the ditch is left with a smooth 
finish and sloping sides. 

Although we have referred particularly to the 
clearing of main waterways and subsidiary outlets 
as being especially appropriete for grants, the 
operating of trench digging for the purpose of tile 
draining calls for the use of plant which may well 
be of prohibitive cost except in the case of the 
largest farms or estates. The cost of a self-propelled 
excavator for this purpose, for example, capable of 
cutting a trench 6 in. wide to a depth of 24 in. in 
one operation, is about 600/., and for wider and 
deeper trenches the cost would be correspondingly 
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higher. In concluding their paper, Messrs. Wright 
and Blackaby point out that, at the moment, 


hundreds of drainage machines of various kinds are 
being used on aerodrome sites all over the country. 
They suggest that practically all these machines are 
potentially of service to agriculture, and that on the 
completion of the aerodrome work they could be 
brought into service on agricultural land on much 
more favourable terms than are normally available. 
At the moment, these machines are the property 
of the contractors, and as they would probably be 
of greatly reduced value to the original owners after 
the completion of the work on which they are em- 
ployed, an exceptional opportunity appears to 
exist for the Government to take them over and 
to offer them to the catchment boards on favour- 
able terms. 


THE TRAFFIC COMMISSIONERS’ 
REPORTS. 


By the Road Traffic Act, 1930, the country was 
divided into twelve areas for each of which Commis- 
sioners were appointed to deal with such questions 
as the issue of licences to drivers and conductors of 
public-service vehicles, the examination and certi- 
fication as to fitness of the vehicles themselves, and 
the regulation generally of services and fares. The 
Annual Reports* of these officials, the latest of 





* Seventh Annual Reports of the Traffic Commissioners. 
1937-38. London: H.M. Stationery Office. [Price 5s. 
net.) 
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which has recently been published, contain a good | naturally led to complaints, but it is pointed out 
deal of interesting information on these and other | that the decision whether roads are or are not suit- 


related points, but, being individual documents, vary 
considerably in length, style and subject-matter. 
Direct comparison between conditions in the various 
areas is therefore difficult and, generally speaking, 
the facts given must be reproduced without com- 
ment. 

Perhaps the most interesting information from 
| the engineering point of view is the increasing popu- 
larity of the oil-engined vehicle. The Traffic Com- 
missioners for the Northern Area note that during 
the year under review the number of this class of 
vehicle in use in that part of the country rose from 
337 to 634, and that this increase was accompanied 
by considerable diminution in noise and exhaust 


fumes, which shows that a satisfactory improvement | 


in design is taking place. In the Yorkshire Traffic 
Area there was an increase from 
vehicles, or approximately 35 per cent. of the total 
in use in the area. In the South Wales Traffic Area 
there were 1,024 such vehicles in use on March 31, 
1938, an increase of slightly more than 30 per cent., 
while in the Western Traffic Area the number rose 
from 384 to 665 during the same period. In the 
report of the Commissioners for the Northern Scot- 
land Traffic Area, the tendency of major operators 
to purchase vehicles fitted with compression-ignition 
engines and steel-frame bodies is ascribed to a desire 
to secure lower maintenance costs. 

In connection with design generally, the Commis- 
sioners for the Northern Area call attention to a 
persisting lack of co-ordination between chassis 
| manufacturers and body builders. The securing of 
body to chassis has received, in some instances, the 
careful attention of the chassis manufacturer, but 
in others it has been given little thought. On the 
other hand, where provision has been made, the 
| body builder does not make use of it. There is, it 
is pointed out, also room for improvement in the 
| fitting of such chassis details as pipes and wires. 
| During the year, a new type of four-wheeled vehicle 
fitted with 40 seats, all of which face forward, was in 
experimental operation. The engine is mounted on 
the offside of the chassis between the front and rear 
|axles, the former being set well back, giving a 
|large amount of front overhang. The driver sits 
forward of the front axle and the entrance door is 
forward of the front wheels. It is stated that some 
| 25 of these vehicles have been, or are likely soon to 
be, put into service. 

The gradual replacement of the tram by the trolley 
omnibus is recorded in more than one of the reports. 
| In the East Midland Traffic Area it is stated that 
only one municipality—Leicester—is still operating 
| tramears, and even this will probably cease to be 
true before long. Similarly, the only remaining 
tramway service in the Eastern Traffic Area is that 
|at Southend-on-Sea, and that is being partially re- 
placed. In the Metropolitan Traffic Area, there was 
a decrease of 286 in the number of the trams licensed, 
this being accompanied by an increase of 375 in the 
number of trolley "buses. In this connection the 
Commissioners for the Yorkshire Traffic Area call 
attention to the desirability of trolley vehicles being 
brought under their jurisdiction, mainly because 
of the effects which the introduction of such vehicles 
have had on co-ordination schemes designed to avoid 
wasteful competition. They note that, for this 


reason, the use of trolley vehicles has been discon- 


tinued at Chesterfield, their place having been taken 


by Diesel-engined omnibuses. It would be interest- | 


ing to know whether a similar change has taken place 
elsewhere. The Chesterfield Corporation, it is 
understood, are of the opinion that Diesel-engined 
omnibuses are capable of performances equal to 
those of trolley vehicles, and that their introduction 
on routes previously served by the latter will even- 
tually admit of a more complete co-ordination of all 
the passenger-transport facilities in their district. 
Mention is also made, in more than one report, of 
the operating difficulties brought about by severe 
weather during the winter months. In the Northern 


Area it was found necessary in many instances to | 


substitute single-deck for double-deck vehicles, and 
to introduce shuttle services on alternative routes, 
while in the Yorkshire Traffic and Northern Scot- 
land Areas, services had to be suspended owing to 
|ice-bound roads. This withdrawal of facilities 


1,194 to 1,542) 


|able for running must normally be taken by the 


operator, and there is plenty of indication that, for 
obvious reasons, services are only withdrawn in 
cases of real emergency. This has been emphasised 
| during the last cold spell. It is evident, moreover, 
|that the railways recognise that there are cases 
where road transport can be of assistance to them 
For in the report for the Northern Traffic Area, 
| it is mentioned that both the London and North 
Eastern Railway and the London Midland and 
Scottish Railway have been granted “* emergency ” 
road-service licences. These enable them to 
operate stage-carriage services between any two 
points served by an advertised train service when, 
owing to accidents, floods or subsidences, the rail- 
way is out of action. Such emergency services 
were utilised by the London and North Eastern 
Railway on 19 occasions, and by the London 
Midland and Scottish Railway twice. In the 
West Midland Area, similar facilities are available, 
and were utilised on 16 occasions. The use of 
such services must be notified within two days of 
their commencement, and the passengers must hold 
railway tickets. 

The argument that one of the ways of improving 
existing traffic conditions would be by the re- 
construction of our present roads is supported by 
a statement in the report from the South-Eastern 
Traffic Area that a licence for a stage-carriage 
service between Thorney Island and Emsworth, 
near Portsmouth, had to be refused. A Royal Air 
Force station has recently been established on the 
| island, and Emsworth is the nearest village. Owing 
to the state of the roads, however, the licence could 
not be granted, and the position is made worse by the 
fact that a dispute is in progress as to who is liable 
for the repair of the damage caused by the construc- 
tion of the aerodrome. Until this is settled there 
| Seems little likelihood of the road being made suit- 
| able for general use. 

The reports are prefaced by a statistical summary. 
From this it appears that at December 31, 1937, 
|4,798 persons were carrying on the business of 
| operating public-service vehicles, compared with 
| 5,016 at the end of 1936. The number of vehicles 
|owned, however, increased from 48,047 to 49,574, 
|and the average seating capacity from 34-83 seats 
‘to 35-05 seats. It is interesting to note that no 
less than 1,846 operators owned only one vehicle, 
| though this is less by 134 than in the previous 
year. One operator—doubtless the London Passen- 
ger Transport Board—owned 6,305 vehicles, the 
corresponding number in 1936 being 6,537. Two 
other undertakings operated more than _1,(00 
vehicles each, as compared with one the year before. 
A very large number of operators owned anything 
up to 10 vehicles, and naturally the number falls as 
the vehicles owned increase. The passenger jour- 
neys on all services amounted to 6,664,000,000, an 
increase of 3-7 per cent., though those of the 
London Passenger Transport Board decreased by 
7-2 per cent. The total receipts amounted to 
68,000,000/., an increase of 3-8 per cent. The 
| average receipts per passenger journey were 2-44d.. 
which was practically the same as in the previous 
year. 








NOTES. 
THE NATIONAL MARITIME MvUSsEUM. 


Tue Report of the Trustees of the National Mar- 
|time Museum, recently published, is the first to 
be issued since the official opening by His Majesty 
the King on April 27, 1937, and covers the period 
| from that date to March 31, 1938. The popularity 
|of the new museum is shown by an aggregate 
attendance of 167,755 persons, a good record for 
a museum so far removed from the centre of London. 
although much below the figures attained at the 
Science Museum, the collection with which it ® 
most directly comparable. This, however, is 
be expected ; the Greenwich exhibits are not only 
almost entirely static, but they make their appee! 
to a public of a higher average age, who are other- 
wise engaged during business hours. That this 
| is so is evidenced by the fact that the attendanc 
}on Sundays, when the museum is open for only 
|34 hours, was nearly twice that on an average 
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“ free’ weekday of eight hours—1,057, compared | was published by H.M. Stationery Office last week, 
with 567. The average on Fridays, when a charge at the price of 2s. net. As in former years, this 
of 6d. is made for admission, was only 98. It would | return clearly indicates the decline in the use of 
he interesting to know how the numbers on Satur- | tramway traction, the number of undertakings 
days compare with those of other “ free *’ weekdays, | of this kind having decreased from 88 to 78 during 
and whether they repeat the ratios found at the | the twelve months ending on December 31, 1937, in 
Science Museum, where Saturday’s average, although | the case of those owned by companies, and on 
only half that of Sunday, is roughly twice the | March 31, 1938, in the case of those belonging to local 
average for other weekdays. The charge of 6d. on | authorities. Actually, eleven tramway undertakings 
Fridays is made supposedly in the interest of | ceased operation, while the undertaking of the 
students, but in view of the small numbers who | Bristol Tramways and Carriage Company, Limited. 
pay it, and the relative absence of children who which was apparently not included in the previous 
merely use the museum as a playground or a| returns, was acquired by the Corporation. Trolley 
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this description, the trader will have ample protec- 
tion against injustice or excessive charges under 
existing conditions of competition. 


THe ENGINEERING INDUSTRY. 


The papers on Monday last lent weight to remarks 
made by Mr. D. A. Bremner, O.B.E., at the luncheon 
of the British Engineers’ Association on Thursday, 
the 12th inst., when they announced that machinery 


exports for December again showed an increase 
over last year. 
address, pointed out that in an otherwise rather 


Mr. Bremner, in his luncheon 


shelter, the case for the continuance of this charge | vehicles took the place of tramways in two cases 
and motor omnibuses in the remainder, a condition 
suggested, too, that the practice of closing the | of things which is not likely to be received with 
library at midday on Saturdays might be modified | complacency by the electricity supply industry. The 
for the benefit and encouragement of those who can | route mileage of tramways authorised at the end 
Of the| of the period under review was 1,071, of which 
The running 
be said that they are as remarkable for the generosity | track mileage amounted to 1,860 and the mileage 
Of the 1,008 

electrically, 
and Queen, and of Her Majesty Queen Mary, figure | steam accounting for just over 8 miles and cable 


does not seem to be very strong one. It may be 


visit it at no other time during the week. 
acquisitions during the period reviewed, it can only | 1,008 miles were open for traffic. 


of the donors as for their own variety and intrinsic | of sidings and depot track to 92. 
interest. The names of Their Majesties the King| miles, nearly 1,000 were operated 


repeatedly in this connection; and the part that for just over 1 mile. In addition, 175 route miles, 
Sir James Caird has sustained in the collection, as | all of which were operated electrically, were worked 
well as the housing, of the exhibits is revealed in| by the London Passenger Transport Board, com- 
the statement that “‘ considerably more than half | pared with 226 miles in the previous year. Naturally, 
. . . have been discovered, acquired and presented * | there was a proportionate decrease in the mileage 
by him during the last ten years. The international | run, which amounted to 22-5 per cent. As regards 


depressing world, in which trade on the whole had 
shrunk considerably, the machinery industry had, 
in the face of tremendous obstacles, improved its 
exports both in 1937 and 1938. In the former year, 
such exports had amounted to 49} million sterling, 
and in 11 months last year they had amounted to 
52,841,000/. Mr. Bremner estimated the total 
for 1938 at 58 millions—a very near figure, since the 





status of the Museum is already established, and 
there is no doubt that appreciation of it by the 
British public will continue to develop as its unique 
character becomes more widely realised. 


KinGsTon-oN-THAMES ELECTRICITY SUPPLY 
FAILURE. 

On page 739 of the previous volume of ENna@Ly- 
EERING we gave some brief general particulars of 
the accident which occurred at the Kingston-on- 
Thames generating station on the afternoon of 
Wednesday, December 14, resulting in a failure of 
the current supply over a considerable area in the 
Thames Valley. We mentioned also that an inquiry 
was being carried out by Mr. Henry Nimmo on 
behalf of the Electricity Commissioners, the inquiry 


THE 


having been opened at the Guildhall, Kingston- | 


on-Thames on Monday, December 19. On that 
occasion, it was stated by Mr. A. W. Forsdike, 
Town Clerk of Kingston, that the breakdown was 
due to the fact that an employee of Messrs. The 
General Electric Company, Limited, in the course 
of his work, had earthed a live piece of apparatus 
on a Central Electricity Board unit forming part 
of the 11,000-volt switchboard, and thereby set up 
anarc. When the inquiry was resumed on Monday 
last, an agreed statement on the circumstances 
in which the breakdown occurred was submitted 
by Mr. Forsdike on behalf of the Kingston Cor- 
poration, the Central Electricity Board, and Messrs. 


trolley vehicles, the number of undertakings 
increased from 58 to 59 and the number of route 


| miles operated from 416 to 445. The number of 





| passengers carried increased from 429,415,181 to | 


496,850,916. At the same time, the energy con- 
sumption per vehicle mile for traction purposes 
|increased from 2-21 kWh to 2-26 kWh, and the 
| operating ratio from 73-5 per cent. to 74°27 per 
}cent. In addition, the London Passenger Transport 
Board operated trolley vehicles over 198 route miles 
|and 367,664,224 passengers were carried, compared 
| with 122 route miles and 203,138,323 passengers, 
which were the corresponding figures for the 
previous year. 
Tue Raitways aNp Rate ContTROL. 

The Committee of the Transport Advisory 
Council announce that, as a result of discussions 
between the railway companies and _ interests 
representing traders, the original proposals of the 
former regarding rate control have been amplified. 
The first proposal was for the entire abolition of 
control pending the establishment of a complete 
|system of co-ordination of the various forms of 
transport, and it is now stated that the railways 
do not seek any alteration in the law relating to 
their obligation to provide reasonable facilities, 
through rates, or standard conditions of carriage. 
It is proposed that regular meetings should be 
established between the companies and the various 
| trading associations for the discussion of matters 








The General Electric Company, Limited. In the 
course of this statement it was explained that, in | of common interest. In the event of agreement 
order to carry out the work required, it was neces- | proving unattainable, a procedure would be pro- 
sary to test the alignment of each new circuit-|Vided for appeal to a body such as the Railway 
breaker, and for this purpose it was necessary that Rates Tribunal, which would have the power of 
the contacts should be isolated from all live apparatus deciding on the reasonableness of the charge under 
and effectively earthed. During the week previous dispute. Legislation would be required to place 
to the accident, an erector in the employ of Messrs. this procedure on an established footing. Such 
‘The General Electric Company had successfully taken | legislation would take the form of a provision 
these precautions in the case of the Walton No. 1 | entitling the railways to make such reasonable 
unit by applying an earth conductor at the end of | charges as they thought fit, subject to a proviso that 
a stick and had then carried out the alignment |in case of disagreement, the responsibility should 
test. On the day of the accident the same erector | Test with a body such as the Railway Rates Tribunal 
attempted to take the same precaution in connec- | to fix the charge. Every trader, or body of traders, 
tion with his work on the Central Electricity Board | Would have the right of appeal on the question of 
No. 2 unit, but in doing so caused the breakdown, | Teasonableness, although it is hoped that normally 
the reason being that in this case the contact was | ll such cases would be amicably settled at one or 
alive. The statement explained the system of other of the periodical meetings between the appro- 
permits for work to be carried out on the apparatus, | PTiate trading association and the companies. The 
intended, doubtless, to prevent accidents such as|Tailway representatives have not yet had the 
that which occurred, but it appears that the erector | Opportunity of laying these proposals before the 
oncerned believed the contacts to be isolated | general body of traders, and they therefore wish 
though this, in fact, was not the case. The inquiry | t© emphasise the main features of the scheme, 
was closed on Tuesday. ~ | namely, that all rates must be reasonable, that the 
1 | trader will have a right of appeal to a body such 
TRaM anpD TROLLEY-’Bus Statistics. as the Railway Rates Tribunal, and that where 

A return giving financial and operating particulars | he is a member of any recognised trading association, 
relating to the tramway and trolley vehicle under- | he can bring his complaiht before the regular joint 
takings in this country (with the exception of those | meeting of that association and the railways before 
owned by the London Passenger Transport Board),! appeal. It is suggested that under safeguards of 











figures published on Monday make the actual 
amount 57,954,375/. From such a result, Mr. 
Bremner said, he thought we might well derive 
some inspiration, and face 1939 with courage. 
Of the 1937 exports, 57-5 per cent. went to British 
countries overseas, which was another comforting 
fact—a percentage greater in the case of machinery 
than for manufactures as a whole. In view of 


|the difficulties now confronting the industry, and 


the demands made upon it for the defence pro- 
gramme, it was interesting to refer to the figures 
for the five years 1915-1919. Even during those 
bad years machinery exports amounted to 37 per 
cent. of the exports in 1913. In 1937, our exports 
were 63 per cent. of the 1913 tonnage, actually 
the highest point having been reached in 1928, with 
82 per cent. of the 1913 tonnage. He thought those 
figures had some bearing upon the situation to-day, 
because we were probably in a better position now 
to maintain our export trade than we were in the 
Great War. Foreign trade was very closely linked 
with our shipping and shipbuilding industries, 
upon which they should keep a friendly eye, with 
a view to inducing the Government to do anything 
reasonably possible to ensure that the maximum 
proportion of our coastal trade should be carried 
in British bottoms. ‘That was vital to our national 
defence. The next thing was to secure in trade 
agreements negotiated terms insisting on a larger 
proportion of the trade being carried in British 
ships. The lack of purpose and courage exhibited 
by this country in negotiating such agreements 
would simply ‘not do in the future. We had to 
meet endless barriers to our trade and it was neces- 
sary to adopt a new attitude towards such problems. 
We ought to be quicker in reaching decisions, as 
conditions altered so rapidly. The Government was 
pressing industries to organise and if they did so 
the Government was willing to help. It was hoped 
that before long one branch of the machinery indus- 
try would be discussing affairs with their opposite 
number in Germany, to see if some economic 
arrangement could not be reached with them, and 
to discuss why Germans undercut sometimes to the 
extent of 40 per cent. or so, thus even robbing them- 
selves of foreign exchange. It was believed that 
Germany was now in a condition which made the 
prospect of such discussions more promising than 
some years ago. On the subject of foreign trade, 
there had been lately an interesting correspondence 
in The Engineer, to which he (Mr. Bremner) had 
contributed a letter, showing how essential this 
was tous. Asa final point, he wanted to deprecate 
the modern tendency to hand over leadership in 
industry to lawyers and accountants. If a great 
engineer or shipbuilder ventured into a solicitor’s 
office and began to talk iaw he would be shown out. 
It was for the leaders of the industry to lead and 
to use the others in their proper spheres. On 
being called upon by Lord Dudley Gordon, the 
president, to propose a vote of thanks to Mr. 
Bremner, Major Riggall said that, knowing how 
orders were lost to Germany, he hardly knew how 
they had maintained their position so well. The 
Government’s agreements should be based on 
hard facts and figures and must bear some closer 
relation to fact than they did now. The present 
Minister of the Department of Overseas Trade 








was most anxious to improve the situation and 
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would undoubtedly be helped in doing so if they, 
on their part, improved their organisation as Mr. 
Bremner had recommended. 


Hypro-Evectric Progress tn CANADA. 


The annual review of hydro-electric progress in 
(Canada, which has been issued by the Dominion 
Water and Power Bureau, Department of Mines 
and Resources, Ottawa, shows that during 1938 
there was not only a substantial increase in new 
yenerating capacity, but also widespread activity in 
the extension of transmission and distribution facili 
ties, particularly in rural areas and in the mining 
industry. The amount of hydro-electric generating 
plant added during the year was 135,459 h.p., bring 
ing the total forthe Dominion up to 8,190,772 h.p. 
In British Columbia a second 47,000-h.p. unit was 
added to the Ruskin station of the British Columbia 
Power Corporation on Stave River, while smaller 
additions were made to the stations of Messrs. 
Fraser River Golds, Limited, at Wahleach (Jones) 
Creek and of the Denver Light and Power Company, 
on Carpenter Creek. In Ontario a new generating 
station with a capacity of 10,400 h.p. was completed 
at Ragged Rapids, on the Musquash River, while a 
station of about the same capacity was brought 
into operation at Lower Falls, on the Montreal 
River. In Quebec the Gatineau Power Company, 
wdded a 34,000-h.p. unit to its Chelsea plant on 
the Gatineau River, thus increasing the capacity 
of this station to 170,000 h.p., and the Shawinigan 
Water and Power Company added 8,000 h.p. to 
its La Gabelle station by changing the runners of 
two of the units. Important works under con- 
struction in this province include a 243,000-h.p. 
station at La Tuque, on the St. Maurice River, 
hy the St. Maurice Power Corporation. To begin 
with, four 40,500-h.p. units will be installed and 
the delivery of these will start next year. The 
gravity dam will be 1,100 ft. long and will provide 
«a normal head of 104 ft. The Beauharnois Light, 
Heat and Power Company is also adding a ninth 
53,000-h.p. unit to its station at Beauharnois, on 
the St. Lawrence River. It is stated that while 
the output during the first ten months of 1938 
was less than during the corresponding period in 
1937, this is almost entirely accounted for by a 
falling off in the demand on the electric boilers 
used in the paper and pulp industry. At the end 
of the year this load showed signs of recovery. 
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INDUSTRY. 


Me vear 1038 was a disappointing one for manu- 
lacturers of both motor-cycles and cycles. For the 
majority of firms the favourable conditions ruling 
throughout 1937 continued until March, 1938, but 
thereafter demand fell away seriously. Besides the 
‘all in home demand, there was a considerable 
decrease in exports, in spite of the favourable out 
look for the latter at the end of 1937. It is not 
therefore surprising that practically all companies 
whose main activity consists in the production of 
motor-eyeles and cycles, showed reduced profits 
curing the past year, and that in some cases this 
was quite substantial. 

\s pointed out in this series last vear, there are 
no separate figures for employment in the motor 
evele and eycle industries, owing to the close con 
nection between these industries and the motor and 
\ireraft industries. Employment figures for the 
whole group of industries were given in the previous 
article dealing with the motor industry, and these 
showed that the number of men in employment at 
duly increased from 334,616 in 1937 to 357,944 in | 
1938. Continuing the estimates given in this series | 
last year, it seems probable that employment in the | 
manufacture of motor-cycles fell from about 12,000 | 
in 1937, to 10,500 in 1938, while in the case of | 
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These figures, which are based on the trend of Home 
registrations in conjunction with that of exports, 
show a decline in production from 82,000 in 1937 
to an estimated figure of 65,000 in 1938. This is the 
lowest figure recorded for many years with the 
exception of the thr-~ ~<*rs 1933 to 1935, and is 
particularly discour » in that the recovery 
achieved in 1936 and 1937 gave strong grounds for 
the belief that the long-term displacement of the 
motor-cycle by the cheap small car was being brought 
toanend. ‘This belief was strengthened by the fact 
that the higher cost of living and consequent reduc- | 
tion in the surplus of income above the bare neces- 


Tasie |l.—Production of Motor-( ycles 
1y24 120,422* 1933 58.000 
1928 144,000 1934 63,.351* 
1929 148,500 1935 62,595* 
1930 125,030* 1936 74,000 
1931 77,000 1937 82,000 
1932 68.000 1938 65,000 


* Census of Production. 


sities of life, appeared to have put an end to the 
steady reduction in the minimum income necessary | 
for car ownership. Unsettled conditions in 1938 | 
may, of course, be held responsible for part of the | 
decline in output, but an examination of the figures | 
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registrations of motor-cycles which had shown a 
steady expansion from 40,116 in the year ending 
September 30, 1932-33 to 57,060 in 1936-37, fell 
back to 45,041 in 1937-38, a figure little in excess of 
the 44,734 of 1933-34. Exports have shown a ver) 
similar trend and after rising from 16,497 in 1934 
to 25,351 in 1937, fell back to 18,087 in the first 
eleven months of 1938. The 1937 figure, which was 
the highest achieved since 1930, was itself littl 
more than a third of the total for 1929. 

As in the previous year, Australia constituted thi 
principal market for British motor-cycles in 193s, 
taking approximately 32 per cent. of total exports 
against 34 per cent. in 1937. The British Empir 


|as a whole took 56-5 per cent. of total exports in 


1938, against 62 per cent. in the previous year. 
Quarterly exports of motor-cycles and parts ar 
shown in Table Il, which emphasises the fall in 
exports in the second half of the year. The usual 
seasonal drop in the third quarter of the year was 
very much more pronounced than in previous years, 
and virtually no recovery took place in the fourth 
quarter. Exports of parts of motor-cycles also 
declined towards the end of 1938, but the extent of 
this decline was considerably less than in the cas 
of complete machines. 


Exrorrs of Moror-CycLes AND Parts. 














Complete Motor-Cycles Parts. 
Value Value 
Monthiy Averaye 
: Index £ index £ Index 
Number (1913 = 100) (1913 = 100) (1913 = 100) 

ivt 1.404 100-0 61,106 100-0 18,11 100-0 
1931 

Ist Qr 2,739 195-1 119,608 195-7 67,442 

2nd ,. 2,732 193-0 118,025 193-1 67,905 

ird 1,215 a6-4 48,671 79-7 48,043 

ith 943 67-2 37,566 61-5 41,761 
1932 

Ist Qr 2,345 167-0 39,678 146-8 48,792 

2nd , 2,062 146-9 82,248 134-6 55,738 

3rd 1,026 73-1 37,925 62-1 32,602 

4th 980 69-8 35,821 58-6 29,465 
1933— 

lst Qr 1,767 125-9 65,703 107-5 39,321 217-1 

2nd , 1,840 131-1 69,269 113-4 43,625 240-9 

3rd 1,030 72-3 38,306 62-7 $5,558 196-3 

4th 1,162 a2-s8 46,527 76-1 31,277 172-7 
1934- 

Ist Qr 1,486 105-9 97-3 43,262 238-0 

2nd 1.668 118-7 106-9 47,561 262-6 

3rd 917 65°3 57-0 36,846 203-4 

4th 1,428 101-7 2-4 33,104 182-8 
1935 

ist Qr 1.651 117-6 w7-4 33,884 187°1 

2nd 1.780 126-6 115-5 $6,245 200-1 

ird 1014 73-6 4-2 25,922 143°! 

4th 1.560 111-0 95-8 18,828 103-0) 
1036- 

Ist Qr 1.841 131-0 115-5 22,896 126-5 

2nd 1,621 115-5 106-0 30,855 166-5 

3rd, 1,367 97-0 87-7 25,637 141-5 

ith 1.ool 141-8 122-3 25,503 140-5 
1937-- 

ist Qr 2.116 150-7 84,811 138-8 27,124 149-1 

2nd , 2.263 161-1 90,0904 147-4 34,691 191-5 

3rd 1.6090 121-0 65,093 106-5 W055 165° 

ith 2.373 160-4 102,261 167-3 8.027 145° 
1938 

Ist Qr Z.142 152-6 90,874 148-6 24,315 134-3 

2nd 2.074 147-8 84,921 139-0 35,939 195-2 

3rd 1,021 72-7 39.820 65-1 25,466 140-3 
*4th 1.187 84-5 46.745 76 20,493 112-4 


* Estimate based on two months’ figures 


for the total number of motor-cycles in use in recent 
vears is not particularly encouraging. The figures 
reached a peak of 739,567 in September, 1929, and 
since that vear there has been a steady decline to | 
491.718 in 1937 and approximately 430,000 in 1938. 
To some extent these figures. and also those for 
estimated production, overestimate the decline 
which has taken place, in that they do not include 
Government-owned motor-cycles, of which the out- 
put must have been increasing in the last two or 
three years, in line with the growth ot mechanisa- 
tion in the Army. It is, however, the civilian | 
demand which must determine the long-term outlook 
for the industry, and there are, as vet, few signs of 
any reversal of the main forces leading to the com- | 
parative eclipse of the motor-cycle. The particular 
appeal of the motor-cycle has always been the com- 


vycles the figures were probably 16,500 and 14,500 | bination of high performance and speed, but the 


respectively 


| growing congestion of the roads and the fact that 


(a) Motor-Cycles.—The estimated production of | the motor-cyclist is particularly vulnerable if he is | 
motor-cycles in recent years, together with the actual | involved in an accident, must be continually narrow- | 
outpat figures for 1924, 1930, 1934 and 1935 as /| ing the circle in which this appeal is felt. 


recorded in the Census of Production and Import 
Duties Act Inquiry Reports, are shown in Table I. 


The decline in production in 1938 has been due 
to a fall in both Home and export demand. New 





In Tables [LI and [V are shown international ex- 
ports of motor-cycles by number and sterling values. 
The advance in German exports continued, and in 
1938 these accounted for 61-5 per cent. of total 
exports of the countries included in Table III. 
against 49-4 per cent. in the previous year. This 
increase was achieved almost entirely at the expense 
of British manufacturers, whose share of total ex- 
ports fell from 39-7 per cent. to 28-3 per cent. In 
1933, exports from Great Britain accounted for 
75-2 per cent. of the total of the countries given and 
German exports for only 5-4 per cent. The key 
to this very serious deterioration in the position of 
the British manufacturers is to be found mainly 
from a comparison of the average value of exports 
from the two countries. 

A reference to Table IV shows that by value 
German exports accounted for only 51-3 per cent. 
of the total, while British exports accounted fo! 
36-0 per cent. in 1938. The average value per unit 
of motor-eycles exported from Great Britain was 
in fact just under 41/., against 27]. in the case 0! 
German exports. Both these figures are higher tha" 
the corresponding values in the previous yea! 
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THE MOTOR-CYCLE INDUSTRY. 


TABLE UI.—INTERNATIONAL EXPORTS OF MOTOR-CYCLES (NUMBER). 





























1931, 1932. 1933. 1934. 1935. 1936. 1937. 1938.* 
es {| 

io Per : Per . Per i . Per |; : | Per . Per || : Per . Per 
No. cent. No. cent. No cent. | No. cent. 1 No cent No cent. || Ne cent No. cent. 
wand —— = 2 mires © a EI ian i ean be - 
United Kingdom 23,900 54-9 19,920 69-4 18,000 75-2 16,497 67-5 || 18,074 60-1 20,461 48-0 || 25,351 39-7 19,800 28-3 
Germany 7,300 16°38 3,504 12-2 1,300 5-4 1,804 74 OU 5,702 19-0 14,612 34-3 31,708 49-4 43,000 G15 
United States 5,400 12-4 2,000 7-0 1,900 7-9 3,518 14-4 ii 3,539 11-8 3,952 | 9-3 3,291 5-0 | 3,300 4:7 
Franee 3,964 9-1 1,968 6-8 1,640 6-9 1,466 6-0 | 1481 | 4-9 || 1,480 3-4 1,580 2-4 | 2,600 | 3-6 
Belgium 2 9380 6-8 1,320 4-6 1,100 4-6 || 1,141 4-7 } 1,299 | 4-2 2,127 | 5-0 2,257 | 3-5 1,300 1” 

j ~ - —- — — — — — | —— | | | FS = —_——— |_| |- ————_—— _— — _ - 
lotal 43,544 100-0 28,712 | 100-0 28,940 | 100-0 || 24,426 | 100-0 30,095 | 100-0 || 42,682 100-0 | 63,587 100-0 |} 70,000 | 100-0 

* Estimated on basis of 11 months for the United Kingdom and Germany, 10 months for France and Belgium and 9 months for the United States. 
TABLE IV.—INTERNATIONAL EXPORTS OF MOTOR-CYCLES (£000’s OMITTED). 
oe  *; Ta 7 ape Gg 
1931. 1932. 1933. | 1934. | 1935. i} 1936. 1937. 1938.* 
| | i] 
a SA bis SL eee ~ | og gee 
. Per . Per || . Per | ° Per > Per || . r . Per | . Per 
“ | 
£000. cent. || £000 cent. || =_— | cent. | £000. cent £000. cent. £000. | ‘cent. £000. | cent 1] £000. cent. 
Pe A ee ) ERSTE... Pe | are a fT fon ik es CRDi. Li aad | } 
United Kingdom 980 53-2 || 765 65-8 668 70-0 649 | 65-3 || 702 | 60-9 790 | 51-7 1,027 47-9 || 808 | 36-0 
Germany .. 250 | 13-6 140 12-1 45 | 47 77 7-8 || 79 | 15-5 378 | 24-5 776 | 36-3 1,150 |, 51-3 
United States 391 21-2 122 | 10-5 | 122 | 12-8 | 161 16-2 |} 173 15-0 || 2a2 | 15-7 181 | 85 || 187 | 8-3 
France 120 | 6-5 a | 7-2 7 | 7-3 52 5-3 53 4-6 | $4 46} 2-1 || 51 2-3 
Kelgium 102 5-5 | 51 4-4 | 50 | 5-2 53 5-0 46 4-0 72 | 47 Ml | 52 46 | 2-1 
SE EEE ee LE ee Oe ae —E—EE dicen 
| it | | j | 

Total 1,843 | 100-0 || 1,162 | 100-0 || 955 | 100-0 992 | 100-0 1,158 | 100-0 || 1,544 | 100-0 || 2,141 | 100-0 || 2,242 | 100-0 





* Estimated on basis of 1t months for the U 


which amounted to 40/. and 25/., respectively. 
some markets the average value of German motor- 
cycles is considerably below this figure and according 


to figures given by Mr. H. R. Watling, director of | 


the British Cycle and Motor Cycle Manufacturers 
and Traders Union, the average value of German 
machines exported to India was only 12/. in 1937. 
British manufacturers have come up against German 
competition particularly severely in the Indian 
market, and, in the three years 1935 to 1937, while 
British exports to India rose from 618 to 628 
machines, German exports to that country expanded 
sixfold from 144 to 858 machines. 
the lower value of German exports is due to the 
fact that these comprise a higher proportion of low- 
powered machines than do British exports, but 
even if the whole of the German exports to India 
consisted of 100-c.c. machines, an average value of 


12/. per machine would be considerably below the | engine has, of course, a number of advantages, and | ¥“ 
price of a corresponding motor-cycle produced in| there can, therefore, be little doubt that the British | 


this country and in fact below the price at which 
this type of machine is sold in the German market. 
There is thus little doubt that the German export 


In | 


To some extent | 


























nited Kingdom and Germany, 10 months for France and Belgium 


shortly be introduced to lower this figure. Most 
| models are capable of a speed of 30 m.p.h., and it is 
| claimed that the petrol consumption is in the region 
| of 140 m.p.g. It has been estimated that there are 
}at present some 5,000 motorised bicycles on the 
| road in this country. 

| Turning to the larger motor-cycles, British manu- 
|facturers have in past years always been pre- 
|dominant in racing events and there is no doubt 
| that this supremacy is of considerable importance 
| in assisting export sales. Quite recently, however, 
| Continental manufacturers have developed multi- 
| cylinder machines capable of a somewhat higher 
| speed than the fastest British single-cylinder cycles. 
This increased speed has been obtained by super- 


charging which has hitherto proved difficult on the | 


single-cylinder machine. Quite apart from this 
racing supremacy, however, the multi-cylinder 


| industry is taking the right step in devoting more 
| attention to multi-cylinder machines. 


| This development is already giving rise to in- 


and 9 months for the United States. 


tion; or in working out better processes or overcoming 
difficulties concerned with existing objectives. Thus 
he, too, to a degree, had definite aims and not only 
the roving commission to prospect among the forces 
and elements of nature with which the profession of 
research was traditionally endowed. Nevertheless, 
the head of an industrial research laboratory knew 
well that future progress would be served most effec- 
tively by scientific discovery and was _ personally 
proud of his staff, who now and then had new knowledge 
| to impart to scientific and technical men. Proof that 
|a young man could execute specific jobs effectively 
and with initiative would best qualify him to follow 
a line of original research which might arise out of 
his work or to assist other more experienced men 
| already engaged in such research. There was hardly 
| a field of science or technology that was not included 
in the activities of a large industrial electrical research 
laboratory, and hardly a cultured realm to which 
its staff had not ready access or a class of scientitic 
orker not represented among its visitors. 

The practical commencement of a research job was 
ja mental marshalling of what was already known 
jabout the subject. The beginner would probably 
| have some relatively straightforward job of construc. 
tion, observation or measurement to do for a senior man, 





hounty system is being employed to expand exports | creased interest in British machines in some overseas | who would explain what was required and help with 


of motor-cycles in much the same way as with cars, 


markets, particularly in the United States. British 


ithe work. He would thus become interested in the 


ind has, in fact, achieved even more striking | manufacturers also hope to benefit in the United | main problem and would find much to Jearn. He should 


results. 


States market from the Anglo- American trade agree- 


Imports of motor-cycles into Great Britain have | ment, which fixed the duty at 10 per cent. ad valorem, 


heen negligible in past years, but they increased 


|which is lower than the rate prevailing in some 


from 5t machines in 1936 to 233 in 1937, of which | Empire countries. An extension of export markets 


178 came from Germany. The majority of the 
tmports from Germany consist of comparatively 
high-powered machines and were valued at 41/. 8s. 

Some criticisms have been made of the British 
industry, in particular to the effect that it has not 








is of very great importance to British manufacturers, 
since there is little prospect of any marked expansion 
of Home sales in the immediate future, except 
possibly in connection with the motorised bicycle 


| or from rearmament orders. During 1938, a number 


realised the potential demand abroad for the smaller | of motor-cycle manufacturers received quite sub- 


” 


types of motor-cycle or “ motorised bicycle, 


as far as the larger machines are concerned has | 
| including aircraft parts, but, while this development 
| will undoubtedly be of considerable assistance to 


tended to rely too long on the single-cylinder 
engine. As regards the former contention, it is 
true that the production of low-powered motor- 
eyeles has been actively encouraged in several 
Continental countries by exemption from taxation | 
and insurance, while no such encouragement is 
granted in this country, probably because the 
Government are afraid of increasing still further 
the congestion on the roads. On the Continent 
several thousands of these machines have been sold, 
mainly to artisans, and this has enabled manufac- 
turers to organise output on mass production lines 
and so take advantage of the increased export 
demand from countries such as India. In this 
country increased attention is now being devoted 
by manufacturers to the motorised bicycle and at 
the 1938 Cycle and Motor Cycle Show nine different 


9” 


The annual tax and insurance is at present 27s., 
but hopes have been expressed that legislation will | 





| 


and | stantial War Office orders, both for their main 


product and for other mechanical equipment, 


them over the next two or three years, it provides 
no permanent substitute for loss of export markets. 


(To be continued.) 








INDUSTRIAL RESEARCH AS A 
CAREER. 


In the course of an address on ** Industrial Research 
as a Career,”” which he delivered recently before the 
Birmingham University Engineering Society, Mr. H. 
Warren, Director of Research, British Thomson- 
Houston Company, Limited, said that manufacturing 
and designing engineers had clearly defined aims upon 
the materialisation of which the assessment of their 
success depended. The industrial research worker 
was largely engaged in discov®ring, trying out and 
establishing the practical feasibility of novel objectives 
snitable for the processes of development and produc- 


read, ask questions, and enter into the general objective, 
| thus gradually becoming more useful, He should make 
contacts with the various technical departments of the 
company, attend and contribute to meetings of learnec| 
societies, and exchange visits with men in other labora- 
tories. He should cultivate the arts of discussing 
and of expressing his thoughts clearly and briefly in 
writing; and should master the presentation of 
clear and informative reports. One of the most 
appreciated attributes of an assistant was the ability 
to get things done. At best, the efficiency of a research 
laboratory was bound to be low because only a small 
percentage of its ventures could be successful and even 
those that were rarely yielded the precise results that 
were sought. However, they provided information 
for future reference and were generally amply justitie«! 
in time by the practically successful work. 

As regards conditions of employment, a review of the 
salaries of average engineering, manufacturing, com - 
mercial and research men, of one to ten years’ service, 
showed that there was no financial sacrifice attached 
to research work. In a concern with a long-sighted 
research policy, there was a prospect of continuous 
employment, special opportunities to acquire the 
latest scientific and technical knowledge, relative 
freedom of activity, and chances to develop originality, 
to make contact with a varied panorama of new 
ventures and to travel frequently. The result of 
personal laboratory work could often be presented as a 
thesis for a higher degree and the publication of papers 
was another personal privilege of his concern’s labora- 
tory workers. Their engineering research workers 
were preferably drawn from such of their own student 
or engineering apprentices who showed special aptitude 
for the work while serving their time. Physicists, 
chemists, metallurgists and glass technologists were 
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mainly graduates direct from the universities. Provided 
the individual had taken full advantage of his scientific 
training and had capacity to think clearly and assimilate 
matter, skill in experiment and accuracy in 
observation and measurement, the for 
success in research included a natural inquisitiveness, 
initiative in originating subjects for, and methods of 
enquiry, and industry and intelligence in trying one 
thing after another. There must be optimism in 
face of disappointment and judgment in assessing 


new 
ingredients 


results 


24-FT. PORTABLE RADIAL PLANING 
MACHINE. 


For certain purposes in ship construction, 
especially in the titting-cut of warships, it is necessary 
to postpone final machining operations until the perty 
ire in position board. Examples occur in the 
mountings of gun turrets, and. in some cases, of deck 
torpedo tubes, of surfaces which can only be accurately 
finished by means of a radial planing machine. The 
illustration herewith shows a portable machine of this 
type which has been completed recently by Messrs. 
Greenwood and Batley, Limited, Albion Works, Leeds, 
capable of facing surfaces between a maximum diameter 
of 24 ft. and a minimum diameter of 12 ft., and provided 
with means for levelling to suit deck cambers 

The machine consists of a central cast-steel column 
with a circular base, on which is mounted an outer 
column of cast iron, having two radial arms. The 
outer column is made in two parts to facilitate the 
correction of alignment and to permit of adjustment for 
wear. The circular the central column is 
provided with four equally spaced bolts and locking 
which the machine can be levelled on a 
cambered deck, to which it can be bolted through 
holes in the base. which is 9 ft. in diameter. The drive 
is by Texropes from a 20-h.p., enclosed ventilated, 
drip-proof shunt-wound motor, running at 960 r.p.m., 
and taking direct current at 240 volts. The drive is 
from the motor to a gearbox, and thence through 
duplicate worm gears to pinions meshing with a toothed 
ring of large diameter, secured by bolts to the base of 
the central column. Ball thrust-washers are fitted on 
the vertical shaft of the worm drive, and the worms 
are run in oil wherever practicable. All gearing, 
except the wormwhecl, is of special gear steel, with 
teeth machine-cut from the solid blank. The worm 
wheels have centres supporting rims of 
phosphor bronze. 

Three cutting speeds are provided, at which the 
machine makes, respectively, 0-3, 0-6, and 0-9 of a 
revolation per minute. The tool holders, one of which is 
mounted on each radial arm, have a self-acting feed 
along the arm by means of a disc, through a pawl and 
ratchet motion, and a vertical range of from 2 in. to 
lL in. Hand adjustment is provided to both motions 
4 veale and vernier attachment enables accurate 
diameters to be measured. The control gear comprises a 
Brookhirst direct-ctirrent automatic single-pole solenoid- 
pattern starting panel, suitable for 15 starts per hour, 
against 60 per cent. torque, and complete with ammeter 
and testing switch, and a pendant-type “ start ” and 

top” push-button switch. Collector gear is mounted 





more 


hase of 


nuts, by 


cast-iron 





on top of the central column, for connecting the elec 


trical supply to the motor. Large lifting shackles are 
provided on either side of the central column, and are 


fitted through the girder-webs of the radial arms, as | 


an be seen in the illustration. The working parts of 
the machine fitted, 
self-acting lubrication. In overall dimensions, the 
machine measures 26 ft. 6 in. in length. 11 ft. 6 in. in 
‘readth, and 7 ft. 6 in. in height. and the weight in 
working order is approximately 244 tons. 


are 





AIR RAID PRECAUTIONS 
IN HOSPITALS. 


A BOOKLET containing advice on the structural and 
other precautions which should be taken in hospitals 
against air-raid risks, has been issued jointly by the 
Ministry of Health and the Department of Health for 
Scotland. It is entitled Structural and Other Pre- 
autions against Air-Raid Risks in Hospitals, and is 
published by H.M. Stationery Office at the price of 
3d. net. 

As regards existing hospitals, while it is not practic- 
able to provide protection against the direct hit of 
a high-explosive bomb or the blast of such a bomb 
falling very close, more distant blasts and splinters 
can be guarded against by sand-bagging door and 
window-openings on the ground floor, while the danger 
from flying fragments of glass can be minimised by 





gumming Cellophane or brown paper on the inside of | 


the frames or by fixing small mesh wire netting inside 
the window. 


vertical windows may be bricked up. Roof glazing, 


wherever practicable, with | 


Where sand-bagging is not practicable, | 


spread-out building in which these conditions are 

| reversed. Steel frame construction in which the floors, 
which should be of solid reinforced concrete, are firmly 
secured to the framework is recommended. The outer 
walls of the first and second storeys should be 13} in. 
thic!- if of brickwork, 15 in. thick if hollow, and 12 in. 
if of reinforced concrete. The roof should 
reinforced concrete at least 5 in. thick. Fire-resisting 
construction should be used throughout, and as many 
solid cross walls as possible should be provided. Separate 
lift shafts and staircases should be enclosed. Enclosed 
courts or light wells, high chimneys and parapets, 
heavy architectural features, large gables or towers, 
and roof lights should be avoided, as should heavy 
objects such as safes, tanks, or large cooking stoves 
on the upper floors. Windows should be small, with 
sills 6 ft. from the floor. The distributive services 
should be so designed that any damaged section can be 
cut out without affecting the rest of the building. The 
basement should be designed for use as a shelter, and 
full directions as to the steps necessary to this end are 
given. 

The extent to which the measures suggested in the 
booklet should be adopted in any particular hospital 
depends not only on its individual features, but on the 
degree of risk to which it may be exposed The 
Government Departments concerned will be pleased to 
give advice on this point. It is desirable that prepara- 
tion should be made for carrying out these precautions 
without delay, e.g., by the collection of the necessary 
material, and the Government is prepared to contribute 
towards the cost of the more substantia] precautions 
under certain conditions. 








such as that over operating theatres, should be replaced | 


by a 5-in. layer of concrete. Bombs that may fall on 
the roof should be arrested by laying 1-in. boarding 
across the ceiling joists and covering it with | in. of 
asbestos sheeting or 2 in. of sand. This may necessi- 
tate strutting the ceilings. All inflammable material 


should be removed from the roof space, and the timber | 


tire-resisting 
Shelters 


paint. Easy 
should be 


should be sprayed with 
méans of necessary. 
provided for the staff in the basement. 
necessitate the strengthening of the ceiling. Aiterna- 
tively, trenches or arched steel shelters shonli be 
built in the grounds. Provision for the decontamina- 
tion of casualties is another matter to which attention 
is called, and steps should be taken to fix curtains to 
the windows of rooms which are frequently in use, in 
order that the lighting restrictions may be complied 
with. If practicable, an auxiliary generating set should 
be installed to maintain essential services. 

New hospitals and extensions to existing hospitals 
are dealt with in a separate section of the booklet, and 
as regards the latter, it is pointed out that the alterna- 
tive of erecting a completely new building in a safer 
position should be considered. This equally applies, 
of course, to new hospitals whose sites should be, as far 
as practicable, from densely-populated areas and from 
any factory, dock or other undertaking which might be 
the object of special agtack. As regards lay-out, a 
compromise must be reached between a compact 
building of many storeys which offers a smaller target, 


access i18 


but suffers more damage from a direct hit, and a low | 


This wil) often 


THE WORKS OF MESSRS. BRUSH 
COACHWORK, LIMITED, LOUGH- 
| BOROUGH. 


In ENGInerrine of July 19, 1889, there appeared 

a short note, recording that The Anglo-American 
Brush Electric Light Corporation, Limited, had 
| changed its name to that of The Brush Electrical 
Engineering Company, Limited; and, its London 
works, “ having proved quite inadequate to the rapidly 
increasing business,” had acquired the Falcon Works 
at Loughborough. The company was already well 
established as builders of tramcars, and earlier in the 
same year had constructed its first omnibus. (Orders 
for railway rolling stock followed the provision 0! 
improved facilities at Loughborough, and opportunities 
for further pioneer work came with the introduction 0! 
the motor "bus, and later, the electric trolley-’ bus, the 
first of which was produced so far back as 1910. Three 

| years previously, at the first Commercial Vehick 
| Exhibition, there was shown a motor omnibus, con 
| structed by the Brush Company and stated to be the 
| first omnibus to be produced with an all-steel body. 
| We described and illustrated this vehicle at the time.” 
| and observed that the firm had previously supplied 4 
number of all-steel cars to the London Underground 

| railways. It will be seen, therefore, that the rolling 


‘ . , » ond 
| * See Enorveerine, vol. Ixxxiii, pages 342 and 37° 


(1907). 
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THE WORKS OF MESSRS. BRUSH COACHWORK, LIMITED. 




















Fic. 2. 


ALL-METAL CONSTRUCTION IN PROGRESS. 


stock section of the Company’s activities has always | mounting on its chassis. The joints of the skeleton 
been an important one, and has not become less so | timber framework derive their strength from the steel 
with the supersession of tramway systems by omnibus | flitches, but a dressing of white lead, applied between 
services. The organising problems encountered in| adjoining wood surfaces to prevent the ingress of 
operating such a business in conjunction with the | moisture, also acts to some extent as an adhesive. 
steam, internal-combustion, and electrical-engineering | The stanchions of the side frames are provided with 
sections, however, tend to become somewhat complex, | long slots into which fit steel reinforcing strips attached 
and have now led to the constitution of the rolling-stock | to the floor frame, bolts through the wood and steel 
departments as a separate company, with the title of | completing the composite construction, which virtually 
Messrs. Brush Coachwork, Limited. forms a ring of steel round the body, encased in wood. 

At the present time the resources of the new com- The basis of the all-metal construction is a pillar 
pany are principally engaged on bodies for road passen- | section of high-tensile steel rolled from sheet, in con- 
ger vehicles. Two methods of construction are em-| junction with channel-section cross-members pressed 
ploy : 1, namely, the so-called composite, in which | from }-in. sheet. Similar pressed-steel components are 
wood is the main material, reinforced at the joints by | used for the roof members. Aluminium-alloy castings 
steel flitch-plates; and the all-metal construction, in | are inserted at the framing joints to give rigidity. For 


Which such wood as is used is applied merely as filling, | the front and rear bulkheads, and the wheel arches, 
for the subsequent attachment of interior fittings. | angles are used, to which steel plates are riveted. The 
During a recent visit which we paid to the works there | external panels and the outer roof are of aluminium- 
was ample opportunity to study both methods, the | alloy sheet, attached by screws to wood fillets inserted 
respe shops being well occupied. The accom-| in the steel pillars. In place of the white lead in the 
panying illustrations, Figs. 1 and 2, illustrate the | composite framing, all metal-to-metal joints are made 


all-metal construction in progress. 
For bodywork of composite construction, a high 


quality of timber is essential, and it is noteworthy that 


with an intermediate layer of adhesive rubber tape, 
to prevent drumming, and, in the case of aluminium- 
steel joints, to insulate the metals from each other. 


—_ : Breck Ce yachwork Limited, rely entirely upon | Asa preventive of corrosion, the whole of the steelwork 
a ul L. asoning, A ety this necessarily involves | is subjected to the process of _Bonderising * and is 
pr Fa — of large stocks. he timber used is | then treated with a special priming before passing to 
a iglish- o1 Empire-grown, and is purchased in | the erecting bays. 

: ns o : he planks into w hich each log is cut are | From the erecting shop the vehicles proceed to the 
i Ane ir original relative positions for seasoning, | paint shop, the temperature in which is thermo- 
— Tee tion bad which varies from 12 months to | statically controlled to maintain the most suitable 
y Renae ‘ft ae , thickness, according to the | drying conditions. The priming, filling and finishing 
ae Ie WOOK - tructural parts above the | coats number ten in all, and considerable use is made 
on oy mainly of ash, and those below the | of spraying apparatus, although the final coat of 
1001 k, but a certain amount of teak is also used. | coloured varnish is necessarily applied by hand. The 


posite-body shop has three bays, each with a acai 











































































fittings, furnishings, decorative mouldings, &c., pre- 
viously prepared in the finishing, polishing and trim- 
ming shops, are then placed in position, and the vehicle 
is transferred to the test shop for tilting and other 
tests required by the Ministry of Transport regulations. 
The bodies which we saw under construction were 
destined for various large public-service undertakings. 
but we understand that the future policy of Messrs. 
Brush Coachwork, Limited, in addition to the develop- 
ment of Overseas trade in all-metal bodies, envisages 
the production of commercial-vehicle bodies on similar 
principles, a branch of body-building for which the 
equipment of the works is equally suited. 





ANNUALS AND REFERENCE BOOKS. 


British Rainfall, 1937.—The 77th annual volume of 
the British Rainfall Organisation, which constitutes 
a report on the distribution of rain, in space and time, 
over the British Isles during the year 1937, has been 
issued by the Meteorologica] Office, Air Ministry, and 
is published, price 15s. net, by H.M. Stationery Office, 
York House, Kingsway, London, W.C.2. The contents 
of the volume follow the lines of previous issues, the 
basis of the work being the collection of 5,571 returns of 
rainfall measurements (against 5,537 in 1936) received 
from all parts of the country. ‘The measurements are 
generally made every day, except in the case of in- 
accessible districts when they may be made only once 
a week or even once a month, and observers forward 
copies of their measurements voluntarily for preserva- 
tion by the British Rainfall Organisation. In addition 
to many tables and pages of explanatory matter and 
discussion relating to such matters as the number of 
wet days, droughts and dry spells, duration and rate of 
rainfall, and monthly, annual and seasonal rainfall, 
and numerous maps showing the distribution of rainfall 
at various times and seasons, the volume contains 
| articles on ‘* Rainfall over the British Isles, 1901 to 
| 1930,” and ‘* Notes on Some Unusual Features of the 
| 
| 








Rainfall of 1937, namely, the Wet Period—January to 
May, 1937, and the Dry Period—August to December, 
| 1937,” by Dr. J. Glasspoole ; and “ Measurements of 
| Wind Velocity at the Level of the Rim of the Rain 
Gauge at Holyhead,” by Miss L. F, Lewis, B.Sc. 

Diaries and Pocket Books.—Messrs. The Stanton 
| Lronworks Company, Limited, Stanton-by-Dale, near 
Nottingham, have sent us a neat pocket diary containing 
brief particulars of their spun iron pipes, concrete 
pipes, pipe joints and other products. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Peckett and Sons, 
Limited, Atlas ‘Locomotive Works, Bristol; Messrs. 
Jack Olding and Company, Limited, 101, Grosvenor- 
road, London, S.W.1; Messrs. Petro-Flex Tubing 
Company, Limited, Cassiobury Works, St. Albans-road, 
Watford, Herts; Messrs. A. A. Jones and Shipman, 
Limited, East Park-road, Leicester; Messrs. Harland 
and Wolff, Limited, Belfast.—Daily tear-off calendars 
have come from Messrs. Cox and Danks, Limited, 
Scapa House, Park Royal-road, London, N.W.10 ; 
Messrs. J. F. Melling, Limited, 11, Victoria-street, 
London, 8.W.1, agents for Messrs. Fried. Krupp, A.-G., 
Essen, Germany ; Mr. Ernst Schneider, Lincoln House, 
296-302, High Holborn, London, W.C.1, agent for 
Messrs. Maybach Motorenbau, G.m.b.H., Friedrichs - 
hafen, Germany.— Messrs. Marshall, Sons and Com- 
pany (Successors), Limited, Gainsborough, have sent us 
two-monthly tear-off calendars.—A useful desk ‘ per- 
petual ” calendar has come to hand from Messrs. The 
Elite Process Engraving Company, Limited, 40, Gray’s 
Inn-road, London, W.C.1. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
During 1938, the total amount of electricity generated 
by authorised undertakers in Great Britain was 24,376 
million units, as compared with 22,902 million units in 
1937, representing an increase of 6-4 per cent. 

British STanpaRD Ferrrovus Piping FoR LAND 
Borters.—The British Standards Institution, 28, Vie- 
toria-street, London, S.W.1, has issued, price 3s. 8d. 
post free, specification No. 806-1938, which deals with 
ferrous pipes and piping installations for, and in con- 
nection with, land boilers. The publication applies to 
the general and detailed construction of the pipework 
connecting a land steam boiler to an eng:ue, turbine or 
industrial plant and all auxiliary pipework in oonnection 
therewith, together with the individual pipes and pipe 
fittings forming parts of such installations for (a) pipes 
of any bore in which the pressure exceeds 50 Ib. per 
square inch, and (6) pipes over 10 in. in bore for steam 
at a pressure of 50 lb. per square inch, and below. The 
specification does not apply where the temperature 
exceeds 900 deg. F. Complete specifications are embodied 
for cold-drawn and hot-finished weldless steel pipes, and 
for hydraulic (water-gas) and roll lap-welded steel pipes, 
together with specifications for flange material and for 
rivets and rivet bars. Reference is also made to other 
British Standard Specifications for butt-welded steel 





The 
rail t 


on which the body travels until ready for * See ENGINEERING, vol. cxxxii, page 475 (1931). 


pipes, butt and lap-welded wrought-iron pipes, and for 
steel and iron castings. 





LABOUR NOTES. 


Tre writer of the editorial notes in the January 
issue of the Amalgamated Engineering Union's Journal 
fears that 1939 is to be “ another year of depression.” 

From the economic standpoint,” he says, ~* there are 
real grounds for apprehension about the of 
events. Despite the stimulus of the rearmament 
programme, industry, as a whole, failed to provide in 
1938 any material addition to employment. The latest 
tigures available at the time of writing show that the 
numbers of workpeople in employment were 150,000 
lest than those on the corresponding date a year ago 
und that the numbers registered as unemployed were 
nearly a quarter of a million more over the same period. 
lrade returns tell an equally gloomy tale. Over the 
whole year, there was a substantial decrease both in 
imports and exports. Normally, expansion of trade is 
to be expected in the closing months of the year, but 
none has been seen; and the conclusion to be drawn | 
from the trade returns is that the reduced volume of 
imports points to a contraction of the manufacturing 
industries, particularly those producing for the export 
markets.” 


course 


It is generally assumed,” the Journal's contributor | 

on to say, “that the engineering trades are 
specially favoured because they are benefiting from 
rearmement. But reports from the various engineering | 
centres do not encourage much optimism. Actually, 
there was a decline in employment affecting all the 
principal sections of the industry, marked by an | 
increase of nearly 30,000 in the number of insured 
workpeople, aged 16 to 64, in mid-November 
compared with the corresponding date a year before. 
Sections of the industry are thriving ; other sections 
none too well,” 


yoes 


as 


ire doing 


In December, the Home branch membership of the 
Amalgamated Engineering Union decreased from 
334,753 to 333,619 and the Colonial branch membership 
from 34,918 to 34,889. The number of members in | 
receipt of sick benefit increased from 3,574 to 3,939, 
and the number in receipt of superannuation benefit 
decreased from 14,139 to 14,115. The number in| 
receipt of donation benefit increased from 3,862 to 
4.176, and the total number of unemployed members 
from 9,352 to 10,035. 


| 
| 
| 


The relations of the International Federation of | 
l'rade Unions and the International Trade Se« — 


are again to be considered at a joint conference of the 


L.F.T.U, executive and the Trade Secretariats in Paris 
on March 2-4. The recent congress of the Inter 
national Transport Workers’ Federation in ped 


bourg had before it a proposal, moved by the British 
Transport and General Workers’ Union, advocating 
centralisation of the International Trade-Union 
Movement. The resolution expressed the view that 
the time had come for the establishment of a central 
international trade-union organisation, with trade 
secretariats as sections, and proposed the adoption of 
a scheme according to a plan already submitted by 
the union to the International Federation of Trade 
Unions and the International Trade Secretariats. 


In adopting the resolution, the Congress instructed 
the executive of the International to work for con- 
versations between the I.F.T.U. and the Trade Secre 
tariats with the object of carrying through a reorganisa 
tion which should provide for the payment of only 
one affiliation fee by affiliated organisations to finance 
the whole of the work of the international trade unions, | 
and the creation of one central international organisa- 
tion with trade sections for the different organisations 
which are to-day represented by separate International 
Trade Secretariats. Efforts to reorganise the Inter 
national Federation of Trade Unions or to transform 
it into an organisation built up on the International 
Trade Secretariats go back to the L.F.T.U.’s Stockholm 
Congress in 1930, when the executive was instructed | 
to prepare a draft for the complete reorganisation of | 
the Federation. The conference in Paris is the outcome 
of discussions which have taken place from time to 
time since then. 


In a notification issued by a local authority under 
Article 5 of the Local Government Superannuation 
(Administration) Regulations, 1938, no account was 
taken of a period of employment as an apprentice to 
an officer of a local authority and subsequent service 
with His Majesty’s Forces. The employee appealed 
to the Ministry of Health on the ground that such 
employment and service was service within the meaning 
of the Act. The decision of the Minister was conveyed 
to the appellant in the following letter:—‘I am 


directed by the Minister of Health to refer to your 
appeal under Article 6 (2) of the Local Government 
(.\cdiminist ration 


Superannuation Regulations, 1938 


| date. 


| from a 


| rates in force 





ENGINEERING. 


against a decision of the Ulverston Rural 
Couneil under Article 5 with which you are dissatisfied 


in 80 far as it fails to recognise the claim you prefer | 


that the period during which you served with His 
Majesty’s Forces in the late war should be reckoned 
as service for the purposes of the Local Government 
Superannuation Act, 1937. 
an apprenticeship agreement, you were bound appren- 
tice in October, 1914, to the then engineer and surveyor 
to the council for a period of three years. 


His Majesty’s Forces in April, 1916, and returned to | hours. 


District | 


JAN. 20, 19309. 


The Warsaw correspondent ot The Times states that 
orders issued in Moscow on January |! to a large extent 
do away with the Stakhanovist system. They pr 
scribe that minimum standards of output for each 
worker shall be raised by about 25 per cent. and that 
rates of pay shall be reduced by 14 per cent. It is 


It appears that, under | explained, the correspondent says, that * the standaris 


| prevailing hitherto have been ridiculous, experiments 


| having shown that, in general, a worker can produc 


You joined | in three or four hours the quota prescribed for seven 


Soviet workers have, therefore, been earning 


complete the apprenticeship after demobilisation in | far too much for * surplus” production, which is paid 


February, 1919.” 


’ 


* You submit,” the communication goes on to say, 
* that during your apprenticeship you rendered service 
to a local authority, and that, but for the intervention 
of the late war, the completion of your period of 
apprenticeship would have enabled you to accept an 


appointment under a local authority at a much earlier | tinues, Nj have created widespread discontent 
You contend, therefore, that you should, at something like a general * ca’ canny’ campaign 


| for at higher rates, and a false impression of thei: 
average output has been given. The system of labow 
calculation, it is added, has been wrong and the figures 
misleading ; the procedure is, therefore, abandon «| 


“These fresh measures,” the correspondent « 


ne 


any rate, be permitted to reckon the period of your | ©xpected that the new orders to increase output quotas 


service with the Forces as service for the purposes of 
the Act. Having regard to the definitions of * local 
authority ’ and * service 


jens lower the rates of pay will compel the workers t: 
abandon their attitude of passive resistance, as thie) 


’ contained in Section 40 (1)| cannot otherwise earn a bare living wage. As 4 


of the Act of 1937, the Minister is unable to agree that | further disciplinary measure the Council of People’s 
your employment under the apprenticeship agreement | Commissars and the Trade Union Council have issue 
was service rendered to a local authority, and he | joint decree that all workers who without legitimate 


concurs, therefore, in the decision of the council that, 


since you did not leave the employment of a local | 


authority in order to serve with the Forces, the period 
of that service is not reckonable as service for the 
purpose of the Act. The Minister accordingly hereby 
dismisses your appeal.” 


\ccording to reports received from the operating 
companies by the Bureau of Mines in the United States 


Department of the Interior, accidents at metal and | prevail. 


| reason turn up late at their factories are to be punished 
}and that if a worker be more than 20 minutes late he 
|is to be instantly dismissed, even if it be his first 
offence.” in 
Industrial and Labour Information states that. 
j according to a study carried out by the America: 
Bureau of Labour Statistics of the hours of wor! 
prescribed by 47 trade-union agreements in the cement 
industry, the eight-hour day and the 40-hour week 
A 48-hour week is laid down in three agre« 


non-metal mines, other than coal mines, in the United | ments, and a six-hour day and a 36-hour week in six 
States. during 1936, resulted in the death of 199 employ- | However, three of these agreements contain provisions 


ees, and in 14,500 “ lost time ” injuries. 


disabled an employee for more than the remainder of | hours reach eight per day or 40 per week. 
Fatal | all agreements providing for a six-hour shift 


the day on which the injury was received. 
accidents occurred at the rate of 0-98 per million man- 
hours of employment or exposure te mining hazards ; 
that rate was a small fraction less than the rate of 
| -02 for the previous year. 
at a rate of 72-40 per million man-hours, compared 
with 63-27 for the previous year. The industry, as 


Non-fatal injuries occurred | 


Each injury | allowing the suspension of the full-time provisions until 


Further. 
alse 
provide that when an increase in the volume of business 
warrants a return to the eight-hour day, the union 

| reopen negotiations on the question. 





Time-and-a-half rates are prescribed for overtiny 


a whole, employed 100,932 men—an increase of 8,618 | In two agreements maintenance men and relief operators 
over the previous year—and the total employment was | ™4Y be employed four hours longer each week without 


equal to 202,000,000 man-hours—an_ increase 
41,000,000 man-hours, compared with 1935. 


Copper-mining companies reported an increase of 
per cent. in the number of man-hours worked, and 
rate of 66-6 to 81-9 
[ron-ore mining 


47 
an increase in accidents from a 
per million man-hours of employment. 


increased employment by 40 per cent. in the number | 


increase in accidents 
rate of 18-7 to 25-9 per million hours of 
employment or exposure to risk. Lead and zine mines 
in the Mississippi Valley States, with virtually the 
same number of employees in 1936 as in 1935, reported 
an increase of 28 per cent. in man-hours worked with 
a reduction in accidents from a rate of 89-8 to 57-5. 
Other metal mines, including those producing gold 
and silver, reported an increase of nearly 12 per cent. 
in man-hours worked and an increase of accidents from 
a rate of 78-3 to 94-4 per million man-hours of employ- 
ment or exposure. Non-metallic mineral mines (not 
including coal mines) increased man-hours worked by 
33 per cent., with a reduction in accidents from 50-7 
to 48-6 per million man-hours. 


of man-hours worked, with an 


The Railway Staff National Tribunal is to begin its 
hearing of the claims of the railwaymen’s unions for 
increased wages and improved working conditions on 
January 24. It is expected that the taking of evidence 
will last at least a fortnight. The claims of the shopmen 
were again considered last week by the National 
Railway Shopmen’s Council. They are, it is under- 
stood, to be referred to the Industrial Court. They 


include a wage increase of 2d. an hour with a minimum 


of | Overtime pay. 


of 50s. per week, a 40-hour standard week, a guaranteed | 


day and a guaranteed week, and 12 days’ annual 


holiday with pay 

The National Joint Council for the Building Industry 
decided last week that the current standard rates of 
wages should not be changed. The cost-of-living 
ascertainment for 1938 showed a decline of nearly 
nine points, and as the wages agreement provides that 
each complete 6} points should be regarded as equiva- 
lent to $d. an hour, the current standard rates for 
the vear beginning February | should appropriately 
id. below the datum standard rates. As the 
already at that level, they will not 


be 
ire 


he varied 


| improvement. 


Two agreements provide for doubk 
pay for excessive overtime; in one of these, doubk 
| rates come into e‘fect for any hours worked in exces 
| of 12 per day and 48 per week, or 6 days per week. 
while in the other double rates come into operation 
[for hours in excess of 12 per day and 52 per week, 0 
| 64 days per week. Time-and-a-half rates are also paid 


for overtime on the standard specified holidays ; how 
ever, four agreements do not include any holiday 
rates, and two prescribe double rates. In 31 agret 


ments the overtime provisions state that there shall 
be no discharging to equalise overtime. In _ mor 
than 50 per cent. of the agreements there are provisions 
that overtime is to be divided equally far as 
possible among the men in a department. Nine 
agreements state that the company’s right to a seven 
day continuous operation is not affected by the hour 
and overtime provisions ot the agreements. 


as 


Some seventy per cent. of the agreements contall 
provisions for holidays with pay. Most of thes 
provide for one week’s holiday without loss of pa 
for all employees with more than one year's set 
vice. Four agreements modify this provision so that 
holiday credit of one half-day is granted for eac! 
month worked in the preceding year; this credit ma) 
not exceed one week for each year. One agreemett 
provides for an additional week’s holiday for al 
employees with over five years’ service. 


Under a French legislative Decree a sum ©! 
10,000,000 francs has been appropriated from the 
general budgetary resources for 1938 for subsidies t 
the occupational re-classification centres for the nen 
ployed. This sum, which must be added to th 
3,000,000 francs previously earmarked for the sam 
purpose in the 1938 estimates, may also be used 
provide subsidies for the institutions for occupation 
The Decree states that the chief aim 
of occupational re-classification is to supply unde! 
takings working for national defence with the necess@!) 
skilled or specialised staff. Occupational improvement 
as defined in the explanatory memorandum, includes 
all measures taken to provide suitable occupation® 
training for the workers most calculated to benefit >) 
it, with a view to increasing the supply of skilled 
workers. This development is necessary because of the 
requirements of industries working for national 


enet 
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Fic. 1. 


A SIMPLE METHOD FOR OBSERV- 
ING THE COMBUSTION TIMING 
IN COMPRESSION - IGNITION 
ENGINES. 


By S. G. Baver, Dipl.-Ing., Ph.D. 


THE measurement of ignition lag is one of the most | 


important parts of any investigation into the combus- 
tion in compression-ignition engines, and many different 
methods are in use for the purpose. The oldest and best 


established method consists in finding the beginning of | 


the explosive pressure rise from an indicator diagram, 
and the beginning of the fuel injection by some suitable 
means, and then working out the ignition lag therefrom. 
This is quite satisfactory if a good indicator is available. 
It is, however, rather laborious and not very suitable 
if it be desired, for instance, to adjust the ignition lag 
toagiven value. A method for doing this by using the 
ionisation in flames has been used in this connection.* 
A much simpler method has, however, since been devised 
and successfully employed for large series of measure- 
ments. 

The method of finding the commencement of com- 





bustion in the engine consists in observing the flame | 


directly through a stroboscopic device. Fig. 1. on 
this page, illustrates the principle. A quartz window, 
about 5 mm. in diameter, is fitted in the indicator 
passage of the engine. The light passing through 
this window is thrown on to the rim of the flywheel 
by a small mirror visible at the top left-hand corner 
f the rectangular plate in the figure. Another 
small mirror is fixed on the flywheel, and passes a 
fixed scale marked in degrees of crank angle in the 
neighbourhood of top dead centre. The flywheel 
mirror is a highly polished piece of stainless steel of 
semi-circular cross-section, so that light from an, 
particular source appears in it as a line which can be 
observed from a wide range of angles. The light from 
the combustion can be observed through this mirror, 
ind by virtue of its being cylindrical, the impression 
is obtained of a source of light travelling bodily round 
with the flywheel. The beginning of the band of 
light, which is observed, indicates the beginning of 
the combustion on the fixed scale. A very open scale 
‘s available on a large flywheel, which greatly assists 
accurate measurement. In actual practice, a black 
paper funnel, not shown in the illustration, is placed 
between the window and the flywheel in order to shield 
off disturbing extraneous light. An ordinary window 
in the combustion chamber wall fouls very quickly, 
and is therefore of little use for prolonged observation. 
- special fixture shown in Fig. 2 overcomes this 
defect 

he air trapped in the bore behind the window 
forms a protective cushion, which is only very rarely 
penetrated by an oil drop, and which keeps the window 
clean for several hours running. This simple method. 
Wich enables the combustion timing to be observed 
accurately while adjustments are made on the engine, 
has proved very convenient in use. The experiments 








* A. L. Bird and S. G. Bauer 
page 164 (1936). 
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| mixture of cold air and CO,, after the extinction of a 


referred to were carried out at the Cambridge University 
Engineering Laboratories, by the kind permission of 
Professor C. E. Inglis, F.R.S. 








fHE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


Tue forty-sixth annual meeting of the Society of 
Naval Architects and Marine Engineers was held at 
the Waldorf Astoria Hotel, New York, on Thursday 
and Friday, December 1 and 2, 1938, when a pro- 
gramme of 10 papers was presented and discussed. 
Nine of these papers are summarised below, in accord- 
ance with our usual practice. The remaining paper, that 
of Mr. Joseph C. Wilson, entitled “‘ Old Plans of Historic 
Ships,” constituted a report on typical old plans, selected 
from a large number stored in the Washington Navy 
Yard. Many related to sailing vessels, among them the 
frigate Constellation, sister to the original of the H.M.S. 
President, in which are “ borne” all officers of the 
Royal Navy who are serving at the Admiralty. Other 
plans were of vessels built during the Civil War, and 


require more than 100 hours to cool below the kindling 
point, after external combustion had ceased. 


BenDinge IN Surp-Borrom STRUCTURES. 


The second paper to be discussed on the morning of 
December 1 dealt with ‘* Bending Theory in Ship 
Bottom Structure,”’ and was based on research work at 
the Technische Hochschule, Berlin, for which the 
author, Lieutenant-Commander H. A. Schade (CC), 
U.S.N., had received the degree of Dr.-Ing. The 
problem investigated was that of the deformations 
and stresses due to bending in the bottom structure of 
a ship, as the result of both concentrated and distri- 
buted loads, including the external hydrostatic pres- 
sure. The only previous treatment known to the 


| author, that of Schilling, treated each panel of the 


bottom, between two adjacent transverse bulkheads, as 
a simple network of orthogonally-intersecting beams. 
The method described in the paper regarded the 
bottom structure as a special case of the orthotropic 
plate, i.e.. a homogeneous plate having elastic proper- 
ties which were different in the two orthogonal direc- 
tions in the plane of the plate. The keel was treated 
as a separate structure. The degree of approximation 
involved in calculating the equivalent orthotropic plate 
was similar to that in the usual longitudinal-strength 
calculation, and the method was submitted by the 
author to be equally applicable to a variety of other 


| problems in ship structural design. 


It was necessary to assume that the bottom was flat, 
and the bilges square ; but this introduced no sensible 
error in regard to the middle portion of battleships, or 
of freight and passenger ships, although its validity 
might be questioned in the cases of fast cruiser or 
destroyer forms. Another basic assumption was that 
the sides remained straight and rigid, and did not offer 
resisting moments to the bottom in a transverse direc- 
tion. At the transverse bulkheads the keel and the 
longitudinals could be considered to be fixed. The 
keel being usually much stiffer than the longitudinals, 
a section of bottom between two transverse bulkheads 
could be regarded as a panel of the equivalent ortho- 








included sundry drawings of the machinery of the 
monitors which were then constructed in considerable | 
numbers. Certain of the plans, it was stated, are | 
being retained, while others will be sent to the National | 
Archives Buileing for preservation. 


fue Care OF CarGo aT SEA. 

Th« first paper, entitled “* Care of Cargo at Sea: An 
Investigation of *Sweat’ and other Air-borne Cargo 
Damage,” and presented by Lieutent-Commander 
Oliver D. Colvin, U.S.N.R., Dr. Werner H. E. Hahne, 
and Mr. Mark R. Colby, recorded an examination by 
the authors of the causes of cargo damage, and suggested 
means to reduce its extent. They found that, with the 
exception of that caused by fire and vermin, nearly all 
damage was directly traceable to moisture, either 
coming from the outside atmosphere or due to the 
hygroscopic nature of the cargo itself, or of materials 
in the hold. From this they were led to conclude 
that proper ventilation, in conjunction with humidity 
control, would prevent the greater portion of such 
damage. 

The remedy suggested was the provision in the 
hold of an efficient duct system with means for re- 
circulating the air and, connected with it, an absorp- 
tion dehumidifier to supply air of low moisture content. 
Such a duct and blower system, it was estimated, 
would occupy less than half of 1 per cent. of the cargo- 
carrying capacity, measured either in weight or in 
cubic content, and would cost no more than the freight 
on from 10 tons to 25 tons of cargo per voyage. It 
could be used, also, to aid in the detection and extinc- 
tion of fires, in the removal of deleterious gases or | 
smoke, and in fumigation. The authors suggested, in 
addition, that it might be employed to circulate a 


localised fire. to ensure that sufficient heat is not 
retained in the centres of bales and similar situations 
to cause a renewed outbreak. Their investigation 
indicated that the interior of a bale of cotton might 








tropic plate with a longitudinal stiffener down the 
middle. This panel was freely supported on rigid 


| supports at the longitudinal boundaries, and fixedly 


supported on elastic supports at the transverse boun- 
daries. Instead of considering the panel directly, 
however, it was convenient to consider the effect of a 
single transverse bulkhead in an infinitely long strip of 
bottom structure, equal in width to the beam of the 
ship. It could then be demonstrated that the effects 
of a transverse bulkhead might be regarded as local ; 
and that, for practical purposes, in a panel between 
two transverse bulkheads, the effects due to each 
might be superimposed on the other to obtain the 
actual deflections and stresses. The theory, as thus 
developed, was somewhat involved, but the actual 
application in calculating deflections and stresses was 
relatively simple ; in practice only the formule need 
be used, and for that no detailed knowledge of the 
theory was necessary. 


THe Movern Excursion STEAMER. 


Mr. Lawrence E. Campbell's paper on ** The Modern 
Excursion Steamer,”’ which was the first to be taken at 
the afternoon session of December 1, dealt mainly with 
vessels of the open-deck type employed in sheltered 
waters on the eastern seaboard of the United States, 
and took as the principal examples the steamers Dixie 
and Liberty Belle of the Wilson Line. As typical of 
present-day design, the author noted that such vessels 
must conform to the general taste for streamlining, 
chromium-plate, and decoration in various ‘* appealing 
pastel shades of greens, reds, yellows, blues and greys ”’ 
in place of the former woodwork. It was both unneces- 
sary and unwise, he considered, to cover the steel 
structural members with expensive joinerwork, when 
proper design of the beams and supports, and a careful 
choice of colours would produce every effect required. 
A simple arrangement of steel framing, with curved 
beams of deep section, enabled deckhouses to be dis- 
pensed with and the central portion of the second deck 
to be kept clear for dancing. The dancing area on the 
Liberty Belle comprised 3,200 sq. ft., which was obtained 
by carrying the deck above on heavy vertical columns, 
bracketed to the hull at their lower ends, and connected 
by the arched beams. The height over the dance 
deck enabled a double-level observation deck to be 
provided above it. Boilers were placed as far forward 
as possible, the uptake casing forming the forward end 
of the dancing area. 

There must be no question in the design of the degree 
of fireproofing; the materials used must be non- 
combustible under any and all conditions, so far as 
this was humanly possible of attainment. Stability 
must be decided purely on commercial considerations, 
as a list of only a few degrees might frighten away 
passengers. Excursion steamers of the type under 
review required to have stability far in excess of that 
required simply to make them safe. As they would 
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not normally operate in heavy seas, the G.M. might be 
# maximum, limited only by the hull dimensions and 
the weight of the superstructure. It should not be 
less than 4 ft., and might be as much as 14 ft. The 
Dixie in light condition had a G.M. of 11} ft., and 
the Liberty Belle, 8 ft. Such extreme stability necessi- 
tated a lightweight superstructure, and the author | 
described a system of light corrugated-steel decking, 
covered with plastic composition. The steel was in 
16-gauge black sheets, 16} ft. in length, with rectangular 
corrugations | in. deep and 4 in. between centres, and 
was laid with the corrugations fore and aft. The 
so-called Magnesite compositions were used for the 
protected decks, and a fireproof composition with an 
emulsified-asphalt base for the weather decks. After 
some service experience, canvas was cemented over 
the composition. Wherever a vertical stcsctural mem- 
ber passed through a deck, there was a possibility of 
leakage, and this was overcome by welding a circular 
horizontal plate to the column, about an inch above 
the finished deck-level, and packing the plastic composi- 
tion up to it. Where the outboard edge of a deck 
fitted against the waterway channel, expanded-metal 
lath was welded to the steel deck and to the channel, 
and the plastic composition continued, on a radius, into 
the waterway. 


Sevcr-Ustoavine BuLK-Carao VESSELS. 


Tue fourth paper taken on Thursday, December 1, 
described © Recent Developments in Great Lakes Self- 
Unloading Bulk Cargo Vessels,” and was prepared for 
the meeting by Mr. Albert W. Cross, of Messrs. The 
American Ship Building Company, Cleveland, Ohio. 
We regret to record, however. that the author. who had | 
spent practically the whole of his working life on the 
design and construction of Great Lakes craft, did not 
live to present his paper in person. Mr. Cross was 
born at Milwaukee, Wisconsin, and entered the employ 
of the American Steel Barge Company at Superior, in 
the same State, in 1897. In 1899 this company amal- 
gamated with the American Ship Building Company, 
of which he became naval architect ten years later, and, 
in 1928, assistant to the president. This position he 
continued to held until his death, which occurred on 
November 9. 1938. 

The paper gave details of the belt-conveyor unloading | 
year fitted between 1932 and 1936 in a number of Great 
Lakes bulk-cargo steamers; with particular reference 
to the S.S. George F. Rand, which was the latest of 
the seven vessels to be converted. None of the vessels 
was of recent construction, and the George F. Rand, 
although one of the later ships in point of age. was 
built in 1911. On an overall length of 552 ft., breadth | 
moulded of 58 ft., and depth moulded of 31 ft., she had | 
a deadweight capacity of 10,940 long tons. The pro- 
pelling machinery consisted of a triple-expansion engine | 
driving a single screw, and taking steam from three | 
cylindrical boilers worked at 180 Ib. per square inch. 
The conversion involyed the removal of the old tank- | 
top and side tanks, ond the division of the cargo space 
into hoppers serving two belt conveyors, arranged on 
either side of the centre-line. The belts delivered to | 
cross feeders at the forward end, and these, in turn, to 
an elevator which discharged through a chute to a | 
boom conveyor. The conveyor boom, 200 ft. in 
length, could be swung over either side, the mounting 
allowing a total swing of 226 deg. All the conveying 
and discharging mac hinery was electrically-driven with 
the exception of three steam winches, used to handle | 
the boom. It was stated that a cargo of 8.000 tons 
to 10,000 tons of limestone could be discharged in from 
four to five hours. 


RUBBER tN Sup Constrection. 


The remaining paper taken during the afternoon 
session of December 1, by Mr. Herbert Christophersen, 
was entitled ** New Uses for Rubber in Ship Construc- 
tion,” and dealt chiefly with rubber protective casings 
on shafts, in pipes, and on flat surfaces. It was now 
possible, the author stated, to bind rubber to metal with 
a bond equal in strength to the rubber itself. and this 
development offered new openings for rubber products 
in the marine field. Rubber coverings for propeller 
shafts could be anchored to the bronze liners, and these 
needed only to be long e 10ugh to give the proper bear ing 
area. The consequent saving in cost might be as much 
as 25 per cent., and in weight from 5 per cent. to 20 per 
cent., tor the completed shaft. 

The use of rubber linings to protect salt-water piping | 
was relatively new on board ship, although such pro 
tective linings had withstood twenty-five vears’ con- 
tinuous use in chemical plants, Rubber-lined pipes 
were practicable on all salt-water systems where the 
constant working temperature did not exceed 180 deg. 
F., and could be provided in sizes from 1} in. in dia- 
meter up to any size required, and in lengths up to 24 ft. | 
It was also practicable to line with rubber many intri- | 
cate pipes and fittings. A simple electrical test could 
be made of the homogeneity of such coatings by connect- 
ing one electrode of a transformer to the pipe and | 


| evaporation for the given power. 


| make-up requirement of the evaporators. 
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moving a feeler plate lightly over the rubber surface, 
when any weakness, such as a fine pinhole, gave rise to 
an electrical discharge. The resistance of rubber 
linings to marine growths, while no greater than that of 
other materials, had been proved by tests to be no less ; 
and as the rubber was absolutely resistant to corrosion, 
chemicals to inhibit marine growths could be added to 
the salt water flowing through the pipes. Rubber 
matting could be vulcanised directly to steel decks, and 
had remained in satisfactory condition after several 
years’ service in exposed positions. il-resistant 
synthetic-rubber gaskets were now made for ships’ 
hatches, and in complete units to fit even the largest 
hatches of tankers. Experience with rubber shaft- 
bearings, the author observed in conclusion, showed 
that, in shallow waters where a considerable amount of 
sand was present, they had a life about four times that 


| of conventional metal bearings. 


Heat-BAaLaNnce CALCULATIONS. 


‘Heat-Balance Calculations for Marine Steam 
Plants” was the title of the sixth paper in the pro- 
gramme, presented at the morning session on Decem- 
ber 2, by Messrs. A. S. Thaeler and D. C. MacMillan, 
who described the uses of, and principles involved: in, 


| heat-balance calculations, and outlined a method of 


preparing them in the preliminary stages of design. 
The basis of the method was the development of a 
single equation of the first degree, equating the total 
brake horse-power of the turbine unit to the summation 
of the powers developed between the various terminal 
and extraction points, expressed in terms of the steam 
flow and the actual water rates between the points. 
The water rates in the several sections of the plant 
were readily found from the Mollier chart and a condi- 
tion curve for the main turbine. The steam flow to 


| auxiliaries, directly from the boilers, was estimated ; 


and the extraction-steam flows to the feed heaters, 
being a definite fraction of the total evaporation E, 
which would not be known in the design stage, were 
expressed as fractions of E. The consumption of other 
auxiliaries requiring extraction steam was calculated, 
and the solution of the basic equation, which contained 
only one unknown term, E, determined the total 
The extraction flows 


to the heaters could then be obtained. The use of an 


| approximate condition curve, developed merely from 


the Rankine efficiency ratio and the isentropic heat 
drops, might not be accurate enough for a turbine 
designer, but was amply so for purposes of heat balance. 

The chief merit of the method, the authors sub- 
mitted, lay in the fact that it was based on information 
that was generally available at the inception of any 
design. The calculations were not elaborate, and 
might be made by anyone with a knowledge of the 
fundamentals of thermodynamics. Assumptions were 
reduced to a minimum, as it was recognised that the 


|} accuracy of the result depended as much on their 


correctness as on the method of calculation. No cal- 
culation could be more correct than the basic assump- 
tions, but, fortunately they had a relatively minor effect 
on the general result. In this field, as in all other 
phases of engineering, there could be no mathematical 
substitute for experience. An approximation to the 


| electric-generator load, assuming all-electric auxiliaries 


and an electric galley, was given by the relation 
kW = (C, x N) + (C, « S.H.P.), where kW was the 
average generator load in kilowatts; N the number 
of persons on board; S.H.P., the shaft horse-power ; 
and C, and C, coefficients having the values of 0-75 
and 0-025, respectively. The total water vapour to be 
removed from well-designed condensers, with a vacuum 
of 28} in., ranged between 2 times and 2} times the 
weight of dry air; and the steam consumption of an 
air ejector, fitted with an intercondenser, was about 
5 1b. per lb. of air-vapour mixture. If no intercondenser 
was fitted, this consumption would be doubled. Feed- 
water was lost mainly through soot-blowers, the whistle. 
and sundry miscellaneous losses. The soot-blower con- 
sumption, averaged over the day, was given approxi- 
mately by the formula 8 lb. per hour = 0-008 H N, 
where H was the total heating surface of the boilers 
in square feet, and N the number of blows per day. 
The whistle loss was small, and a fair allowance for 
miscellaneous losses was L Ib. per hour = 0-05 
S.H.P. The sum of the three losses gave the average 
The can- 
sumption of a ship's steam-heating system, assuming 
reasonably well-insul: ted wall construction, was given 
by the formula : 

(0-34 0-06 V) (tj t,) 


S lb. per hour _ 
You) 


in which A total superficial area of all heated enclo- 
sures, V total volume of all heated enclosures, and 
tj and ¢ were, respectively, the inside maintained 
temperature, and the outside temperature. 


VARIABLE-Capacrry O1-FUEL ATOMISER. 


The paper by Messrs. George P. Haynes and Samuel 
Letvin, entitled ** A New Fuel-Oil Burner,” dealt with 








| from the Navy Department at Washington. 
| was on rock, overlaid with clay and loam to depths 
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recent developments in the design of variable-capacity 
pressure atomisers, and the application of automatic 
control to burners of this type. The capacity range for 
ordinary pressure atomisers, the authors stated, was 
small for any given diameter of orifice, due to the fact 
that the quantity of liquid passing through the orifice 
varied as the square root of the inlet pressure. I[n 
practice, this deficiency was overcome by using multiple 
burners, individual burners being put into or out. of 
service by hand to meet large load changes. The 
burner described in the paper was modified to give a 
widely-variable capacity, by fitting a separate orifice 
plate outside of the sprayer plate, but within the burner 
nut, and providing an annular return passage into 
which surplus oil could be by-passed after it had left 
the sprayer plate. The separation of by-pass oil from 
the oil to be burned was effected automatically by 
centrifugal force, a vortex being formed in a * whirling 
chamber” within the plate. The quantity of oil by- 
passed was a function of the return pressure, which was 
readily regulable by automatic means. Tests of the 
burner had given very satisfactory results, it was stated, 
and in one instance an atomiser rated at 1,300 Ib. of oil 
per hour had operated continuously and satisfactorily 
at 17 lb. per hour, a capacity range of approximately 
76:1. The CO, obtained, with only a trace of smoke, 
remained steady between 14 per cent. and 13} per cent. 
over a range from about 175 lb. per hour to the rated 
1,300 Ib. per hour, and a similar result was obtained 
between 175 Ib. and the top rate when a smaller 
sprayer-plate was fitted, rated at 550 Ib. per hour. 


Tue Use or Moves tn THe Stupy or Roti 

The eighth paper in the programme, and the third 
to be taken at the morning session on December 2, was 
* Some Notes on the Use of Models in the Study of the 
Rolling of Ships,” by Professor Henry C. Adams, 
University of Michigan. The curious circumstance 
that the models, from which his results were obtained. 
were those of the mid-Victorian British warships. 
H.M.S. Inconstant and H.M.S. Sultan, was explained 
by the fact that full-size rolling experiments had been 
made with these vessels by William Froude in 187], 
and it was desirable that the model tests should be 
capable of being checked by such a comparison. 

The apparatus used to record the behaviour of the 
models consisted essentially of an electrical transformer 
in which the primary coil was fixed and surrounded 
the model, the secondary being placed in the model 
with its plane at right angles with the plane of the 
primary when the model was upright. Thus the electro 
motive force induced in the secondary circuit was pro 
portional to the size of the angle of heel of the model. 
The secondary was connected to a_ galvanometer 
element, and the maximum E.M.PF. induced for each 
cycle of the alternating primary current (proportional 
to the angle of the model at that instant) was recorded 
photographically, together with the time. 

The results did not show as close an agreement 
between the ship and the estimate prepared from the 
model as was expected. There were two possible 
explanations ; First, that the law of comparison did not 
hold for all the resistances, including friction ; and, 
second, that there were sources of loss in the full-size 
test which were not simulated or allowed for in the 
model test—for example, the air resistance of rigging 
and upper works. There seemed to be no reason why 
the law of comparison should not hold, but the damping 
effect of rigging seemed to be a plausible explanation 
Generally, the experiments indicated that some 30 per 
cent. to 40 per cent. of the energy of damping a roll 
in the vessel itself might come from sources other than 
the hull form; and that the use of published data on 
resistance to rolling was dangerous without full data 
regarding the vessel. There was need of methodical 
tests on the damping, due to full form, and the effect 
of rigging and upperworks upon damping. 


Tue Davip W. TayLor Mover Bastx. 

The concluding session of the meeting was held in 
the afternoon of Friday, December 2, when two papers 
were presented. The second of these, ‘ Old Plans of 
Historie Ships,” by Mr. Joseph C. Wilson, has already 
received mention. The other paper was by Commander 
Harold E. Saunders, (CC), U.S.N.. and described 
“ The David W. Taylor Model Basin.” This new ship- 
model testing establishment for the United States 
Navy Department, Commander Saunders stated, had 
been under construction for more than a year, but was 
still less than half completed. By a General Order of 
the Secretary of the Navy, the new establishment would 


| be known as * The David W. Taylor Model Basin.” 


in honour of Rear-Admiral D. W. Taylor, Construction 
Corps, United States Navy, who was Officer in Charge 
of the old Experimental Basin at Washington. 
opened in 1899, for the first 15 vears of its existence. 
The new basin was being constructed at Carderock, 
Maryland. on the Potomac River, and about 4 miles 
The site 


varying from 1 ft. to 12 ft., and the foundations 
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THREE-DRUM SCRAPER LOADING PLANT. 














; MESSRS. HOLMAN BROTHERS. LIMITED, ENGINEERS, CAMBORNE. 
° Nos Fig.1. 
" ‘Sheave Anchorage 
e a 
rf \ | 
> \. 
: \\ 
\; 
e } 
r Third Rope 
7 , 
t | 
a | 
v : \ Trawelling 
‘ \ cave ~C 
\ — Three -Drum 
3 N° Hauler 
e WY bil 
. ri Rope 
1 ’ ; 
y / ; 
\ 7 _ “ENGINEERING” 
ee Sheave Anchorage ¢ 
j ¢ @684a) b : 
d 
» 
i 
’ 
, 
i 
| 





Fie. 2. Detivery Enp. 


SI 














Fie. 3. 


LOADING APRON. 


th 
ne 


“intorced-concrete structure of the several basins | 
I (lirectly upon rock walls left in the course of 
The equipment would include a deep-water 


basin and, continuous with 


were laic 


*XcaVation, 














| 


last-mentioned basin was situated in the basement of the 
laboratory building, in which also would be variable- 
| pressure tunnels, testing machines and other apparatus 
| for research into water flow and cavitation, the strength 
of ship structures and other problems of design. In 
| addition to the technical and administrative offices, 
| the buildings of the station would contain workshops 
| for the construction of the models and any special 
instruments and apparatus required; a_ reference 
library, and a photographic plant; an electricity 
| substation taking three-phase alternating current at 
60 cycles from a 13,200-volt transmission line from 
| Bethesda, Maryland, 6 miles distant; heating plant, 
| water-purification equipment, and a_ self-contained 
sewage-disposal plant. The basins would be filled from 
| the aqueduct supplying the city of Washington. 











THREE-DRUM SCRAPER LOADER. 


IN ENGINEERING, Voi. Cxxxvii, page 66] (1934) we 
gave a short account of a three-drum scraper developed 
by Messrs. Holman Brothers, Limited, Camborne. This 
appliance was then described as employed in moving 
loose material from one place on a site to another by 
dragging it over the ground in heaps, leaving the de- 
posited material to be dealt with either by hand or by 
| some such machine as a shovel excavator. The subject 
| of the present article is, however, a more complete 
| appliance for, as its title of ** Three-drum Scrapeloder ” 
| implies, it not only gathers the material, but deposits 
| or loads it at the same time into trucks. This parti- 
| cular Scrapeloder, illustrated in the accompanying 

Figs. | to 3, has been supplied to a cement-manufactur- 
| ing concern Overseas for the purpose of loading broken 
j limestone in its quarry. From the diagram of the 
| lay-out given in Fig. 1, it will be gathered that the 
| loading platform, i.e., the appliance on to which the 
| scraper is drawn and from the end of which it deposits 
| the material into trucks, runs on rails. These are laid 

parallel with the working face on the quarry floor and 
| have a gauge of 6 ft. Two views of the platform are 
| given in Figs. 2 and 3. It consists of a rectangular 
| frame of channel and angle sections suitably braced and 
carried on four flanged wheels with individual axles, 
each mounted in a pair of roller-bearing boxes. Clamps 
| are provided to anchor the platform to the rails during 
operation of the scraper. 

The loading platform proper runs through the frame 
and consists of a trough, 4 ft. 6 in. wide, of steel plate 
| with a hinged apron at the front and a short chute at 
|the rear. The apron is shown in Fig. 3 in the position 
| it occupies when the platform is being traversed. It is 





splayed at the front to a width of 6 ft. in order that the 
scraper, which is 4 ft. wide, may readily enter, even when 
it is approaching at an angle. The scraper, which is 
| of the hoe type, is best seen in the foreground of Fig. 2, 
| which also shows most clearly the short chute down 
| which the material is discharged into the trucks. Above 
|the platform and carried at the front of the frame on 
la stiff base, is the operating unit, which consists of a 
| three-drum standard Holman hauling gear, driven by a 
50-brake horse-power electric motor, with weatherproof 
| housing for outdoor work. Each of the three drums is 
| independently controlled by a friction band operated 
| from ground level, and one of them has also a brake. 
|The general construction of the drum gear was 
| described and illustrated in ENGINEERING, vol. exxxvii, 
page 244 (1934), though in connection with an electric 
winch, but it may be remarked here that the main 
shaft always rotates in one direction, reversal of the 
direction of pull being made, in effect, by coupling 
one or other of the drums to the shaft; the drum 
then engaged in winding merely pulls the other end 
of the continuous rope off the drum which is allowed 
to remain free. 

The method of operation will be clear from the 
diagram of Fig. 1. An anchorage is provided at each 
end of the quarry face, which is to be cleared off, these 
anchorages being, of course, capable of being moved to 
a fresh site when required. They are indicated at a 
and 6. The anchorage at a carries a single sheave, and 
that at 4 carries two sheaves, all the sheaves being 
mounted on roller bearings. Between them is a travel- 
ling sheave c, and at the end of the loading platform 
trough is a single fixed sheave d, the exact position of 
this latter sheave being seen in Vig. 2. The anchorage 
and travelling sheaves are seen near the man in Fig. 3. 
Three ropes are required, namely, one attached to each 
drum. The head rope, after leaving the drum, passes 
round sheave d and is then led back to the stirrup of 
the scraper, to which it is secured. The tail rope is 
secured to the rear of the scraper and after passing 
successively through the travelling sheave and one of 
the sheaves of anchorage b, is led back and secured to 
another of the drums. The third rope starts from the 
drum provided with a brake, passes round the second 
of the sheaves of anchorage >, through the travelling 





} it, shallow-water and | sheave, and, after passing round the sheave at anchorage 
turning basins, a high-speed basin, and a small-model | a, is led back and secured to the travelling sheave c by 
basin for preliminary work on hulls of special form. The ' a loop. 


If it is required to move the line of travel of 
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the scraper nearer to a, the brake of the third rope drum | closed circuit with a circulating pump ; 


is released and its clutch engaged, so that the rope is 
wound on the drum. 
pulled towards a. When the new position is reached, 


The travelling sheave is thus | 


the clutch is disengaged, the brake applied, and the | 


other two drums are used to traverse the scraper back- 
wards and forwards. If, on the other hand, the scrap- 
ing line is to be moved towards anchorage 5, the 
travelling sheave is pulled over by winding in the tail 
rope, the head rope drum being disengaged from the 
shaft, as is also the third rope drum, the brake of the 
latter being. of course, released. 

It will be seen from the above that the three-drum 
system of scraping is particularly suitable for handling 
material from a long face as it eliminates the delav and 
which would otherwise be involved in having 
to move the tail sheave frequently. The loading plat- 
form has an overall length of 26 ft. and is 12 ft. above 
the rails at its highest point. The height of the dis- 
charge point at the rear of the trough is sufficient to 
permit trucks 8 ft. high. measured from the rail level, 
to pass underneath. 


labour 








THE DEVELOPMENT OF THE HIGH- 
SPEED CRAFT AND ITS MACH- 
INERY.* 

By H. Scorr-Patne. 
(Concluded from page 38.) 


The 1935-7 motor torpedo 
without fuel, oil, or armament, but otherwise complete, 
weighs approximately 12 tons; when fully laden 
its weight is increased to 21-22 tons, but its speed is 
only decreased from 40 knots to a fraction under 
38 knots. This light construction also permits 
remarkably high acceleration and deceleration—from 
8 knots to 40 knots in 74 seconds, or from 40 knots 
to 8 knots in 3 seconds. Light-weight high-tensile 
materials are used throughout the whole of the structure 
of the boats. “ Perspex” has replaced glass; longi- 
tudinal members of girder construction have replaced 
solid planks of timber; the scientifically constructed 
framework, pressed and laced together, has a strength- 
weight ratio unapproached before except in aeroplane 
construction ; high-tensile material has enabled the 
size of the wood screws to be reduced; the propeller 
shafts, brackets, and rudders are constructed of special 
material which has reduced their weight as compared 
with a few years ago by 70 per cent. ; tanks have been 
reduced in weight to | lb. per gallon, and since the 
latest design of motor torpedo boat carries approxi- 
mately 7 tons of petrol, this saving is of great impor- 
tance. All deck fittings are made of salt-water 
resisting alloy of high tensile strength (24 tons per 
square inch). High-tensile steel bolts and nuts of 
small diameter are used throughout. Electrical 
fittings presented a difficult problem and were subse- 
quently made in our own works. They are all water- 


Construction. boat. 


tight, spark-tight, and fully screened for wireless 
telegraphy. The weight of the latest motor torpedo 
boat, complete with her Rolls-Royce Power Merlin 


marine units, but unloaded, is exactly 10 lb. per horse- 
power. 

Machinery.—At first, aircraft engines of the water 
cooled type were purchased from Germany, France, 
und England, and eventually the 500-h.p. Napier 

Lion" aero-engine was decided upon, second-hand 
engines being obtained from the Air Ministry and 
brought to a state of very reasonable efficiency. Later, 
the Napier Company built a suitable engine which, 
while having the general characteristics of the aero 
crankshaft 


| placed behind the inboard end of the propeller shaft. 


j}enables all propellers to turn the same way. 


| 





| 


| spindle. 


| 


| of all pipes to avoid static discharge and interference 
| with wireless telegraphy. 


engine, was considerably modified; a new 

was made; tae old airserew reduction gear and 
housing were removed, involving a new upper half 
to the crankease ; the evlinder block was re-designed 
with a new metal of thicker gauge for the water | 
jackets ; the valve gear was re-designed ; the pistons 
were modified to allow of indefinite slow running ; 
and an Amal" type of carburettor of special con 

struction was fitted, giving instantaneous starting 
and excellent fuel consumption results. A new 

arrangement of oil pump. scavenge pump, and oil 


and the old hand-starting gear 
removed. A lower compression ratio was adopted 
to allow of the use of a lower grade of petrol, and all 
the carburettor and ignition controls were re-designed. 
Messrs, Napier also altered the design of the master 
connecting rod to allow the use of steel-backed lead- 
bronze later date, and 
bonding of the whole of the ignition gear was carried 
out 

The ahead and astern gear. electrical starting gear, 
salt-water pumps, petrol pumps, exhaust manifolds, 
&c.. were built and assembled at our own works. The 
fresh-water and oil circuits of the engine are equipped 
with salt-water cooler. The fresh water circuit is a 


tilters was designed, 


bearings, and at a screening 


* Eleventh Thomas Lowe Gray Lecture delivered at the 
Institution of Mechanical Engineers on Friday, January 6, 
Abridged. 
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from the engine to a header tank of large capacity 
and then by gravity, aided by the action of the pump, 
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delivery is| or by salt-laden atmosphere, has reduced maintenance 


costs to a very small figure. 
New Type of Torpedo Boat.—Construction of the 


through the cooler. The cooler gear is fitted with tubes | new hard-chine boat was commenced in May of this 


as thin as possible and great care must be taken that 
no leakage takes place. This is so important that to 





the daily routine of examining the oil and petrol filters | 


must be added the testing of the fresh water for saline | 
content. One unsuspected engineering difficulty, in | 
the shape of torsional oscillation at an engine speed of 
1,800 r.p.m., occurred which had the effect of breaking | 
a small dog coupling on an auxiliary shaft drive. Six 
failures were directly attributable to this, and in many | 
instances a damping device evolved by Messrs. Napier | 
has been fitted. With such modifications, this engine 
fulfilled all requirements. In less than three years 
engines totalling over 150,000 h.p. have been built, | 
and are run in many parts of the world by engineers | 
unfamiliar with this type of machinery, without any 
kind of serious trouble. The engines run for 700 hours | 
to 800 hours without overhaul, and this period is | 
being raised to 1,000 hours. They have, it is believed, 
the lowest petrol and oil consumption of any marine | 
engine of their power. The total weight of the whole 
engine with its gear is under 3 lb. per horse-power, and | 
it is built to withstand the hardest treatment. Main- 
tenance costs between overhaul periods, apart from 
ordinary cleaning, plug cleaning and filter examination, 
are nil; valve adjustments are also unknown. Each 
motor torpedo boat is fitted with three of these engines. | 
All these power units can be removed from the hull 
in four hours by six men and replaced in a similar 
time. A single engine’s removal and replacement 
is but two hours’ work for two men and two boys. 
The return drive gearbox allows an engine to be | 


When the installation of an engine behind one having a 
direct drive is necessary, the return drive gearbox 
The 
1935-7 motor torpedo boats have two wing engines 
driving direct and the centre engine is situated behind 
the two wing engines, driving forward and through the 
return drive gearbox. Any kind of gearbox whine 
must be eliminated, and a gearbox of very low weight 
with the simplest form of lubrication, noiseless through- 
out its speed range from 600 r.p.m. to 2,500 r.p.m., 
has been produced. The gearbox must be kept as 
free from oil as possible to prevent the generation 
of heat and this is accomplished by the use of troughs, 
filled by the outflung oil, and returning a suitable 
feed to the appropriate bearings. 

Salt-water pumps were troublesome, but eventually 
an efficient gear-wheel pump was produced by the 
following means. The driving spindle was made of 
Monel metal or stainless steel. It was splined to take 
the gear-wheel. The driving wheel was of as small a 
diameter as possible; the driven wheel was of larger 
diameter, and the driven wheel’s spindle was fixed 
in the pump, while the wheel itself revolved on the 
The usual method of grease lubrication 





prolongs the life of the spindles to the overhaul period 
of the engine. By careful design of the teeth contours 
and clearances, the life of the wheels of the pumps | 
was increased to 100 hours in bad water conditions | 
and 300 hours in good conditions, i.¢.. water free from 
sand, &c. Pipes are all made of light-gauge copper | 
tubing of special ductility. Practically all copper | 
tubes are dull nickel-plated or chromium-plated. | 
Generally, a much higher standard of workmanship 
than usual is demanded, with very rigid inspection 
system where bends have been hand worked. The 
method of attaching all pipes for oil, water, and petrol 
is with a rubber connection, and where Jead-containing 
fuel is used, a suitable petrol-resisting flexible joint. 
Great care and attention has to be paid to the bonding 


The engines and their gear are painted white-cellulose, 
which makes a light engine room and renders inspection 
simple; oil or water leaks, or fractures of material 
beeome apparent at once. A normal maximum 
propeller speed of 3,000 r.p.m. has been reached, which 
for such a power and such a type of boat was entirely 
unknown. The propeller is of small diameter and 
runs with a more or less normal slip of 20 per cent. | 
In many instances it shows a better towing effort | 
than the older type of propeller of large diameter | 
and slower speed, say 300 r.pm. The maximum 
engine speed of the Napier engine was 2,500 r.p.m. 
The propellers fitted to these engines in the motor 
torpedo boats gave a very high efficiency indeed. | 
The old idea that right- and left-hand engines and 
propellers are essential has been disposed of. In 
boats with three and four engines all propellers turn | 
the same way. There is no cast-off action, nor inter- 
ference with the directional stability of the hard-chine 
Engine and propeller spares and hence main- 
tenance are reduced. The of salt water- 
resisting alloys, Tungum, stainless steel, Monel metal, 
high-tensile bronzes. and the complete elimination 





boat 


costs use 


‘of any metal that was attacked by either salt water! 





| This arrangement also imparts a frequent change 


year. This boat carries two 2]-in. torpedoes or four 
18-in. torpedoes, and carries two 20-mm. and one 
25-mm. guns in weatherproof gun turrets, oil or electri. 
cally operated. It has a speed approaching 50 knots 
when light, and over 43 knots with full war load. It 


has no mast or deck fittings or any sort and is extremely 


difficult to see. Its machinery consists of ther 
1,000-h.p. Rolls-Royce Power Merlin engines. The 
ahead and astern gear was built at the works of Messrs 
Meadows, of Wolverhampton, Messrs. Rolls-Royc 
assembling the gear in their experimental department 
at Derby. These engines have been running almost 
daily since the ship was launched in early November 
Their petrol consumption is better than that of the 
Napier engine, but the oil consumption is not quite 
so good. This new design may bring about a further 
revolution in hard-chine design. A yet lighter weight 
has been achieved, while carrying a much greater 
load at higher speeds, with much improved sea-keeping 
qualities, and absolute silence at 10 knots. Everything 
employed in the building of both hulls and machinery 
is of British origin and manufacture throughout. 








THE TANGYE FACTORY-HEATING 
STOVE. 


An important requirement of the new Factory Act 
is that which makes compulsory the provision of 
adequate heating apparatus in workshops. The effect 
of this section of the Act, in stimulating further inven- 
tion in a field which might have been considered as 
almost exhausted, has been enhanced by recent research 
activity in the combustion of solid fuel, with the result 
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that the design of heating stoves is becoming a matte! 
of engineering rather than one of interest only to the 
building and ironmongery trades. 

Messrs. Tangyes., Limited, Cornwall Works, Bir 
mingham, are one firm which have been led to considet 
the design of heating stoves, primarily for use in thei! 
own shops, and the satisfactory results obtained ove! 
some two years, with the stove illustrated herewith, ha- 
now induced them to manufacture it for general sale 
The stove is of simple construction, consisting ©! ® 
fire-box 19} in. square, lined with refractory brickwors 
and surmounted by a number of interlocked squat 
heating sections, each containing a rectangula: aur 
duct, inclined so as to give the heated air a positive \|’ 
ward direction. The height and capacity of the stov' 
can be adjusted by varying the number of sections, 
these being interchangeable. The stove is surmounte? 
by a crown section, provided with a branch for a 5-10 
flue pipe. Alternate heating sections are arrange 


| with the air ducts crossing at right angles, so that the 


warmed air is delivered on all four sides of the stove 


; 
ai 


direction to the flue gases, and ensures a uniforu dis- 
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tribution of heat over the duct surfaces. 
passages are large, with no obstructive turns or projec- 
tions, and can be readily cleaned on the fire side by 
taking the sections apart. A renewable baffle, fitted 
between the fire-box and the lowest heating section, 
protects the ducts against burning. and a feature of 
practical importance is that the square section of the 
fire-box enables the lining to be constructed of ordinary 
rectangular fire-bricks, no special shapes being required. 
Combustion 18 controlled by a louvre opening below 
the fire-bars, an extra-air inlet above the bars, and 
a damper in the chimney. 

The height of the stove as normally supplied is 
5 ft. to the flue outlet, and this size is stated to be 
capable of maintaining, at the “ reasonable tempera- 
ture” required by the Act, about 60,000 cub. ft. of 
shop space, with a coke consumption of 64 Ib. per 
12 hours. Coal or anthracite can be used instead of 
coke, if desired. Standard types of cast-iron base are 
also provided, on which to stand the stove, and these 
may be either square in plan, and fitted with four pillars 
and a protective hand-rail, or circular, without hand- 
rail. Messrs. Tangyes, Limited, state that the stoves 
in their own shops show no noticeable deterioration 
after two years’ usage, and have combined effectively 
the desirable qualities of low fuel cost, wide heat dis- 
tribution, and simple attendance and maintenance. 








KILN-DRYING SCHEDULES. 


Ix connection with timber drying, it has been shown 
that the control of the circulating air in a kiln, to suit 
the state of the timber at the time of treatment, is 
the only mode of operation which will give satisfactory 
results. The moisture content of the timber must be 
determined, and the air temperature and humidity 
related to this for the particular timber under treatment. 
Periodic weighings of sample pieces enable progress to 
be determined. In order to assist such work, appro- 
priate schedules have been drawn up and have now been 
issued in a pamphlet in the Forest Product Research 
Records series.* In the application of these, due 
attention must be paid to the quality of the timber, the 
purpose for which it is intended, thickness, manner of 
sawing, and the permissible degrade. 

Higher temperatures and lower humidities may be 
employed with better quality stock, while a higher 
permissible degree of warping and splitting allows 
of faster drying. Thick stock requires higher humid- 
ities and plain sawn timber requires milder treatment 
than quartered stock. Schedules developed in the 
country of origin are not necessarily suitable elsewhere, 
since the low value of timber at its source permits 
of greater negligence and waste, which can be easily 
made good by slightly greater output. 
the wettest samples should be placed on the air- 
inlet side of the stack and, if possible, the direction 
of air-circulation should be reversed so that control 
t the kiln may be based on the relative behaviour 
t samples, according to hygrometer readings on the 
ir-inlet side of the kiln. Equilibrium in drying is 
established by increasing the humidity, according to 





The air | 





the required conditions, up to 75 per cent., and this will 
vlieve stresses in the timber in the over-dried part 
ot the stack, Appropriate conditions to commence 
with are 115 deg. F., and a relative humidity of 65 per 
vent. maintained at this temperature. Where varia- 
ms in moisture content are of no importance, equili- 
‘rium treatment may be dispensed with. In order to 
void splitting when withdrawing timber from the 
kiln, in cold weather. it is advisable to cool the kiln 
lown; this may be done by raising the humidity. 

\n alphabetical list of 178 species of timber, with 
their commercial and botanical names, is appended to 
the report under notice, together with the appropriate | 
(rying schedules recommended. If timber is more 
than 2 in. in thickness, the humidities given should be 
used 5 per cent. at each stage, and if quarter-sawn stock 
s being treated, the temperature may be raised by 
ideg. F. To each drying schedule, of which there are 
ht in all in this report, are appended the species 
- timber for which it is suitable, and a useful graph 

istrates the relation between the moisture content 
* most of them and the surrounding atmospheric 
“nditions. A humidity chart for wet and dry bulb 
thermometers is also given for convenience. 











NOTES ON NEW BOOKS. 
l'HE conservation of an acquired high or low tempera- 
te In industrial operations is important from a 
“mmercial and economic standpoint, due to the fact 
hat fuel and power are consumed in order to attain 
ich conditions. Much literature has already been 
the subject including a monograph by 
ibil. J. S. Cammerer, entitled Der Wdrme- 


tblished 
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* Kiln-Drying Schedules, by R. G. Bateson and R. E. 
partment of Scientific and Industrial Research, 
Price 
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und Kdilteschutz in der Industrie, published in Berlin, 
by Messrs. Julius Springer, at the price of 28 marks. 
Of this a second edition has recently appeared, the 
volume being divided into two principal sections 
dealing, respectively, with the fundamental principles 
of heat and cold conservation and the calculation and 
| utilisation of such processes in industria] operations. 


After a short chapter devoted to the physical laws | 


underlying the principles involved, the author proceeds 
to discuss the numerical values of the more important 
| quantities in heat conservation and the technique 
of insulation materials and compositions. Special 


mining and measuring temperatures in refrigeration 
plants. The practical aspects of the conservation of 
states of heat and cold are emphasised in the second 
| section of the volume, where heat losses during opera- 
| ting conditions are discussed, together with a study 
| of heat accumulation and heat transmission technique. 
The final chapter deals with the dimensions of insulation 
| coverings as viewed from operating and economic 
| standpoints. A valuable chapter is devoted to the 
| commercial side of the industry, reference being made 
| to the placing and executing of orders. Well-illustrated 
| monographs dealing with particular sections of indus- 
| trial operations are a feature of German technical 


literature. and the bibliography which appears at the | Government libraries and school libraries. 


|end of many, such as this, provides a ready means of 
| reference to the general literature on the subject. 


attention is given to the procedure adopted in deter- | 
jand typical cast irons, with a final chapter on the 
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tions are clear, and the volume is illustrated with 
| photographs of a high order. The book is essentially 
American in outlook, which tends to make some of 
the remarks hardly correct for this half of the world. 
Although elementary, the volume includes such lesser 
known American processes as the Aston method for 
preparing wrought iron, yet it omits the production 
(and the economics of production) of charcoal iron in 
| Michigan and Tennessee. Apart from such indecisive 
matter, the book surveys in a succinct manner all 
processes of production and treatment; there is an 
independent chapter on ingots. This is followed by 
others on the analysis of iron and steel, alloy steels 


foundry and defects in castings. 
The term “ special libraries * will, to most engineers, 
connote the collections of books and pamphlets main- 
tained by the learned societies, such as the Institution 
of Mechanical Engineers or by research organisations, 
such the British Non-Ferrous Metals Research 
Association, or, leaving their own direct field, by such 
| bodies as the London School of Hygiene and Tropical 

Medicine. In his book entitled Cataloguing in Special 
| Libraries—-A Survey of Methods, however, Mr. John 
| L. Thornton includes University and College libraries, 
His volume 

is not a text book. nor a guide to cataloguing. and from 
| the point of view of the particular matter under con- 
| sideration a wide field was desirable. Some information 
| is given, for instance. about the cataloguing methods 


as 


Alluvial mining, followed mainly in areas remote | of the Bodleian Library and of the library of University 


from civilisation, includes a variety of methods for 
handling and treating the raw material from which 
the final valuable products are obtained, and may be 
said to depend fundamentally upon adequate supplies 
and efficient utilisation of water. The problems of the 
alluvial miner are, therefore, generally speaking, very 
dissimilar from those of the ordinary miner. 
the engineer in charge of such work is liable to find 
himself far from help, supported, perhaps, only by 
native labour, in a remote district. To such, a textbook 
of convenient size, dealing with the practical aspects 
of the subject, with all irrelevant matter excluded, 
will obviously be very welcome. Allurial Prospecting 
and Mining, by Mr. 8. V. Griffith (London: Messrs. 
Mining Publications, Limited, price 12s. 6d.), seems to 
fulfil this description, for apart from describing principles 
and methods of working in general, the author is able 
to add many details of a useful and practical kind, 


obtained during the course of his own extensive 


experience. After dealing briefly but effectively with 
the important subject of prospecting in the first 
chapter, the author passes to the essential questions of 


sy | water supply, water measurement, dams of various 
In the kiln, | 


kinds, canals, flumes and pipe-lines. For the calculation 
of discharge of weirs, flumes, pipes, &c., which play 
such an important part in alluvial mining, the use of 
formule given by A. A. Barnes in his book Hydraulic 
Flow Reviewed, and in which the constants have a fixed 
value for a given class of conduit, is advocated in place 
of the formule of Chezy and Bazin. Chapter three 
deals with sluicing, an aspect of alluvial mining which 
is of primary importance, but one which, probably 


| owing to its apparent simplicity, most authors pass 
| over very briefly. 
| more fully than in any similar work we have seen. The 
| success or failure of hydraulicing operations depends 
| in large measure upon efficient construction of the 


Mr. Griffiths has covered the subject 


sluice boxes, since it is of primary importance that the 
gravel be shifted as fast as it is broken down by the 
monitors. It is usually stated that 1 cub. ft. of water 
per minute will treat 14 cub. yd. of gravel per 24 hours, 
but results naturally vary according to local conditions. 
In view of the increasing importance of alluvial diamond 
mining on the Gold Coast of West Africa, the chapter 
describing the methods of working these deposits, 
which is included, is of especial interest at the present 
time. The book is amply illustrated with photographs 
and drawings throughout the text. 


The student of elementary metallurgy and 


| engineering student desiring to gain insight into metal- 
| lurgical 
| which will explain the basic facts and at the same 


processes require among their books 


time be modern in outlook. 
works 
introduction to more advanced parts, but these are 
often unsatisfactory for the student lacking tutorial 
assistance, and what is required is a book specially 


There are many compre- 
including elementary matter as an | 


| 





| 
| 


Again, | 
| of his book is to illustrate the absence of any unity of 


| College, London, which contains 388,000 books and 
| pamphlets. 
| library appears to be anything that would not usually 


Mr. Thornton’s definition of a special 


be called a general library, although it is difficult 


| to see that the library of Bedford High School, with 


which he deals, is not just as much a general library 
as the public library of any town. The purpose 
practice in cataloguing methods—the number of 
systems appears to equal the number of libraries 
and to plead for some nearer approach to uniformity. 
He has collected a large amount of information which 
should be of interest to any librarian, but had he 
restricted his definition of a special library and con- 
fined his attention to, say, the libraries of learned 
societies and institutions, he might, by pointing out the 
wide, and frequently unnecessary, variety in present 
practice, have done something towards a unification of 
methods. As it is, the field covered is so wide that 
the individual special librarian may be inclined to feel 
that the author’s message has no particular reference 
to him. The volume is published by Messrs. Grafton 
and Company, London, the price being 10s, 6d. 





The French Institution of Naval Architecture and 
Aeronautics has recently issued its 42nd volume of 
proceedings, which gives a detailed account of the 
meetings it held in the hall of the institution in 
Paris on June 7 to 10 last, under the chairmanship 
of M. Max Bahon, the new president. who replaces 
M. E. Rousseau, now honorary president. The papers 


| read and discussed numbered 29, of which 17 dealt 


with problems of ship design and construction. tive with 


| aeronautics, and seven with the strength of materials, 


| 


| 
| 


detail design and testing methods. The discussions 
which are appended to the papers on boilers and pro- 
pellers are of much interest. The erosion of propeller 
blades and the causes that contribute to produce it, 
the conditions which obtain according to the degree 
of finish given the blade surfaces, the experiments 
carried out, together with the views expressed by 
various scientists formed the subject of interesting 


| communications. One paper and the discussion thereon 


| 


the 


one 


| heavy oils in marine boiler furnaces. 


| ous types of propellers. 
| chairman contained a large number of items of general 


reviewed the causes which tend to disturb the dyna- 
mic equilibrium of a submarine when diving. The 
papers dealing with boilers reviewed the following 
subjects: The recovery on board ship of the heat 
available in the exhaust; priming in the case of 
boilers fed with pure water; the fatigue of boiler tube 
plates; damage occurring to marine boiler tubes, 
their classification and an inquiry into particular in- 
stances of failure; the mechanical pulverisation of 
The papers on 
aeronautics dealt with the performance of aircraft and 
aircraft engines under various conditions, namely, alti- 


| tude, stresses on structure and engines, and with vari- 


The opening speech of the 


written for such beginners. On the ferrous side, this 
| want is fully met by the second edition of The Elements 
of Ferrous Metallurgy, the authors of which are Dr. 
J. L. Rosenholtz and Dr. J. F. Oesterle, the book being 
published by Messrs. John Wiley and Sons, Incorpora- 
ted, of New York, and by Messrs. Chapman and Hall, 
| Limited, of London, at 15s. net. The stated purpose 
is to present an elementary treatment and to introduce 
such new material as to modernise the original edition. 


' 


| information on the navies, merchant ships and aero- 

planes of various nations. Among these may be men- 
tioned the low fuel consumption of the French 2,800-ton 
| destroyer Mogador, the figure being 300 g. per horse- 
| power-hour ; the progress made in the cutting of the 


| teeth of speed-reducing gear, resulting from the ac- 
curacy of the isothermal devices now used during the 


cutting operations, frem improved machine tools, and 


| from the special steels now available ; the important 
| Throughout, the book is remarkably readable, descrip- ' part played by welding in ship construction was referred 
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Association, Thames House, Millbank, London, 8.W.1. 
This alloy, it states, may contain up to about I4 per 
cent. of aluminium, but contains generally not more 

can be obtained at the price of 250 francs | than 10 per cent., other metals being frequently added. 
| Aluminium bronzes snd many of their principal proper- 
ties have been know: for a considerable period ; they 

| have been used in industry during the last thirty years, 
but to a limited extent only as compared with other 
copper alloys. Tribute is paid to the fundamental 
researches in regard to aluminium bronzes made by 
Carpenter and Edwards (1907) and by Rosenhain and 
Lantsberry (19!0) fo: the amount of data they placed 
on record. The ‘ibliography at the end of the book 
| contains 211 references to the researches made through- 
out the world during the last ten years, both from the 

theoretical and the practical standpoints; it affords 

| a proof of the great interest now shown in the matter 
of these special copper alloys. They should find an 
extensive application, since “ in respect of mechanical 
strength, resistance to oxidation at elevated tempera- 
tures, resistance to corrosion and wear, these alloys 
occupy a prominent position.” The book opens with 
an exposition of the general features of aluminium 
bronzes, their electrical, thermal, magnetic and mech- 
anical properties ; it then deals with the cold and hot 
working of these alloys. Then follow data on their 
manufacture and casting, reference being made to the 
centrifugal process, also to the quiescent method of 
pouring introduced by Durville in 1913. Welding, 
machining, soldering, brazing are entered into. The 
book is a very complete illustrated guide on the subject 
of these alloys, and will be found most useful by metal- 
lurgists and engineers. It can be obtained by them 
on application to the Association, at the address given 


to, as also the improvement in air-cooling devices on 
board submarines, among many other matters. The 
Bulletin de U Association Technique Maritime et Aéro- 
nautique, 
(postage 20 francs) from the offices of the Institution. 
7. Rue de Madrid, Paris. or trom Messrs. Firmin-Didot 
et Cie.. 56. Rue Jacob, Paris 


It may be conceded that no small part of the rapid 
development of structural steelwork, since the former 
British Engineering Standards Committee applied 
itself to standardising rolled-steel sections, has been | 
due to the readiness with which the leading users of 
these seetions have placed their technical experience 
of them at the disposal of engineers in general. The 
early section-books were little more than tables of 
dimensions, but by degrees they have been expanded 
by the inclusion of particular properties of the sections, 
summaries of various formule, and compact mono- 
graphs on special features of steelwork construction, 
until the later editions form some of the most valuable 
textbooks available on that subject. The Handbook | 
of Structural Steelwork, of which the 1938 edition has 
been produced by Messrs. Redpath, Brown and Com- 
pany, Limited, has long enjoyed high repute in this 
field. In addition to much general information, and 
clear statements of the definitions and fundamental 
principles in the study of statics, the book contains 
detailed tables of the various sections and their pro 
perties, based on the revised British Standards of 1932 
and 1934 and the data issued by the British Steel- 
work Association, and amplified by the work of the 
company's own technical department. By permission 
of the Council of the Institution of Structural Engineers, 








it has been possible to include the recommendations above 

of that Institution regarding the construction of crane 

vantry girders. With the copy of Structural Steelwork FL AMEP OOF T ary 

we have received a handy brochure containing tables AMEPR HRUSTOR. 

of working stresses for the design of steel columns in \ xew form of flameproof Thrustor which, it is 


claimed, is particularly suitable for use in connection 
with underground haulage work, has recently been 
produced by Messrs. The British Thomson-Houston 
Company, Limited, Rugby. The Thrustor is made in 
two sizes, one giving a thrust of 150 lb. with a stroke 
of 3 in., and the other giving a 500-lb. thrust with a 
5-in. stroke. Both are suitable for use on two-phase 
or three-phase systems at pressures up to 550 volts; 
and for haulages working on higher voltages, up to 
3,300, a flameproof transformer equipment can_ be 
supplied, having a high rupturing capacity which sup- 
plies sufficient low-voltage power to operate the larger 
Thrustor. The makers state that the Thrustor exerts a 
smooth straight-line constant-pressure thrust quickly 
ind without shock or jar, so that there is neither 
excessive strain nor wear on the mechanism operated. 
The Thrustor is thus particularly suitable for such 
operations as the release of weight or spring set 
brakes ; the opening of latches, gates, sliding doors, and 
; transfer mechanism on conveyors; and for any 
a number of records of sounds, | 1ovement for which a brake magnet or lever mechanism 
such as voices, bells. fog horns, 1. NOW employed. 
&c.. as well as the explosive noises produced by the The Th A 
pa it rrustor 
firing of guns of large calibre The Phonodeik com- 
prises a horn, of which the small end is closed by a 
sensitive diaphragm \ few fine silk fibres attached 
tu the centre of the diaphragm are passed round a small 
pulley and secured to the free end of a delicate canti- 
lever spring which serves to keep them taut. The 
pulley forms part of a light spindle carried in jewelled 
bearings and on the spindle is mounted a small flat 
mirror Light from a point source is passed through a 
lens on to the mirror and brought to a focus on a moving 
film in a special form of camera. It will be clear that, 
with the arrangements described, the vibrations set up 
in the diaphragm by a sound wave will cause the mirror 
to oscillate and move a point of light transversely 
reross the film, and as the latter is moving longitudin- 
ally, a record of the form of the sound wave will appear 
on development. The records reproduced are remark- 
ibly clear and extremely interesting ; in most cases, 
time markings are impressed on the records so that 
the frequency can be measured. The first part of the 
hook also deals with the spark photography of the 
sound waves produced by rifle bullets in flight, and 
the second part is devoted to an extended series of 
experiments carried oat by the author at the Sandy 
Hook gun-proving ground. These experiments dealt 
with the pressure developed in sound waves produced 
by the discharge of heavy guns, the determination of 
the velocity of explosive sounds, and the normal velocity 
of sound in free air. The latter, under standard con- | 
citions, is given as 1087-13 + 0 26 ft. per second, and TELEVISION NOMENCLATURE -The Technical Section 
from it the value of y, the ratio of specific heats of dry | of the Radio Manufacturers’ Association Television 
sir at 0 deg. C., has been determined. Using Berthe- | Development Sub-Committee has decided to recommend 
lot's equation, the value of y is 1- 4027, or, using van der | that manufacturers of television equipment should, as 
Waals’ equation, 5 1:4031. Its mean value is. there- | far as possible, make use of the technical terms recom- 
90 mended in Sub-sections 108 and 109 of the B 8.1. Glossary 
* of Terms Used in Electrical Engineering (No. 205 
1936) in their literature and in any instruction classes 
for which they may be responsible. Recommendations 
for the marking of television receiver controls have also 


accordance with the British Standard Specification 
(No. 449—1937) for Structural Steel in Building. Both 
the handbook and the brochure are obtainable from 
the head office of Messrs. Redpath, Brown and Com- 
(\ndrew-square, Edinburgh, and 


pany, Limited, 2, St 
ind elsewhere. 


their offices in London, Glasgow 


Being «desirous of investigating the physical nature 
of musical sounds and the sound-producing charac 
teriatics of musical instruments, Dr. Dayton C. Miller. 
Professor of Physics at the Case School of Applied 
Science, Cleveland, Ohio, studied all available methods 
for recording the forms of sound waves, but found none 
suitable for his purpose. He, therefore, developed an 
instrument known as the Phonodeik, and the first part 
of his book, Sound Wares, the Shape and Spee 1, New 
York : The Macmillan Company ; London : Macmillan 
ind Company, Limited, price }2s, net, is devoted to 
« description of this instrument and the methods of 
using it, illustrated by 
musical instruments, 
consists essentially of an impeller 
mounted on the lower end of a vertical shaft driven by 
an electric motor and working in a closed cylinder 
containing oi]. When the motor is running, oil is 
delivered to the lower side of a piston which is thus 
forced upwards, its motion being transmitted to two 
operating rods, the upper ends of which are connected 
by a crosshead. When the current supply to the motor 
is switched off, the piston rapidly descends by gravity 
to the lower end of the cylinder, in which position it is 
ready for the next operation. The brakes would 
therefore be effectively applied if the power supply 
should fail. The motor is not damaged by either 
overload or underload; if the load is excessive, the 
impeller merely runs in the oil without moving the 
piston upwards, and if the current is switched on when 
there is no load on the Thrustor, the piston stops at 
the upper end of its stroke and the impeller continues 
to run in the oil until the current is switched off. 

Among the advantages claimed for the Thrustor, it 
is pointed out that the power required is negligible, 
the full thrust capacity is available throughout the 
whole length of the stroke, and maintenance is reduced 
to a minimum, since there are no packing glands, 
clutches, &c., and practically all rubbing surfaces are 
immersed in oil. Finally, it should be mentioned that 
3uxton flameproof certificates have been issued to the 
makers for both models. 








fore, 5 l 


Interesting information on the copper-aluminium 


sllov Aluminium Bronce is contained in a book having 
this tith 


recently issued by the Copper Development ! been issued with a view to their standardisation. 
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UNDER-REAMER FOR CONCRETE 
FOOTINGS. 


Lx order to secure greater spread for small concrete 
footings, such as are used for pier holes, &c., an appli 
ance has been adopted on a considerable scale in th: 
South-western Section of the United States, which has 
been termed an Under-Reamer. This has been intro 
duced by Messrs. Cramer and Company, 4,319 Main 
street, Dallas. Texas, and is illustrated in Figs. 1 to 3 
annexed. It consists essentially of a frame to which 
are attached two collapsible scoops with cutting blades, 
so that at the bottom of the previously prepared hok 
they can be expanded to undercut the soil, and sub 


Fig.1. 


— 
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sequently collapsed to be withdrawn, loaded with the 
With these remarks, the illustra. 
self-explanatory, but some 
further details may be added. The appliance is fitted 
with a spike to keep it steady. The upper end of this 
is bifurcated and fixed to the cross-pieces a, the space 
bet ween the arms forming a housing for the square end 
of the main shaft. Circular casings, of rather less than 
a semicircle are rigidly connected with the cross-pieces « 
and form a housing for the collapsed blades during 
withdrawal from the hole. The blades are forced out 
or in by the toggle links shown, on forcing down or 
raising the centre shaft by means of the top cross 
handle. The blades are hinged, as shown, at the cross- 
pieces, and are formed so as to excavate a bell-shaped 
undercut. In addition to the side cutting-edge, each 
has a horizontal bottom integral with it, upon which 
the excavated soil is forced into the interior of the 
eylindrical casing. Further, the latter is provided 
with a bottom, having two diametrically-opposed 
bevelled lips, so that loose soil is cleaned up off the 
bottom of the hole as the whole is rotated. The appli- 
ance is made in sizes suitable for holes ranging trom 
6 in. to 12 in., undercutting footings ranging fron 
ll in. to 22 in. diameter. Where rock is present. 

form may be used without the bottom spike. 


loose soil removed. 
tions given are almost 








CATALOGUES. 


Messrs. British 
have sent us a 


Insulated Cables 
number ot 


Cable 1ccessories. 
Limited, Prescot, Lanes. 
leaflets describing trailing cables, earthing rods, 
spare parts, earthing boxes and other articles in whic! 
they specialise. 

Examples of Welding.—Messrs. Barimar, Limited, 
14-18, Lambs Conduit-street, Theobald’s-road, London, 
W.C.1, have issued a revision of a booklet which affords 
welding work 


meter 


evidence of the varied character of the 
earried out by them 

Control Cubicles, &c.—The centralised contro 
electrically-operated valves, &c., calls for the provisiot 
of cubicles, panels and desks, various patterns of which 
are fully described in a leaflet sent to us by Messrs 
Hopkinsons, Limited, Huddersfield. 

Contactor Starters Messrs. M. and C 
Limited, Kelvinside Works, Kirkintilloch, Glasgow. have 
describing their contactor starters of the 
motors 


Switchgear, 


sent us a leafle: 
star delta starting type, for squirrel -cage 
standstill current not exceeding 75 amperes. 

Lighting Sets..—Messrs. Ruston and Hornsby, Linco 
have sent us a copy of a loose-leaf catalogue, which cover 
These are mac 
The cata 


their new series of Diesel lighting sets 
in sizes of 1-75 kW up to 25 kW capacity. 
logue is in sections, each being devoted to the part 
of one set of the series 

Ball Bearing Journal.—-A copy of the current issue 
The Ball Bearing Journal, published quarterly by Mess 
The Skefko Ball Bearing Company, Limited, Luton 
and printed in eight languages, has reached us This 
issue provides useful mformation concerning an 


anti-Imetion applications 











JAN. 27, 1939.) 


SOIL EROSION AND CONSERVATION | be farmed over without trouble with modern equip- | another terraced field is shown in Fig. 15. This 
Nichols’ contribution | is in South Carolina, the terraces being cut on former 


IN THE UNITED STATES. 
(Continued from page 33.) 


Or all the methods of saving soil from damage | cross-section 
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|}ment such as combines, &c. 


has chiefly been related to the development of | grain strips, with cotton between the terraces. The 
terrace drainage, and the improvement of the | profile of a newly-cut water channel along the upper 


from the upper side. The 


true | side of a Nichols terrace in Georgia is shown in Fig. 


due to surface flow of unabsorbed: waters, terracing | Mangum terrace has a uniform grade, but the | 18, page 86. Fig. 19 shows aNichols terrace channel, 


probably has been the most widely tested. This | modified Mangum terrace, which has come into|the distance from the channel to the ridge being 
practice, known from times immemorial and prac- | more general use, differs from the original in that | 10 ft., and width of channel 18 ft. The terrace is 
tised over wide areas of the globe, has proved| its grade changes slightly in the direction of its | made with a broad top so that binders can work 


of inestimable value in retaining land in cultiva- 


tion under unfavourable conditions. 


| length. 


In either case, the terrace consists of a 
Much of the | broad ridge of earth thrown up along the hillside, 


over it. That such terraces can be worked without 
| difficulty is clear from Fig. 22. on page 87, where a 


good agricultural land in the United States is| but with the modified type, a shallow channel is | combine is illustrated on the crest of a terrace under 
sufficiently level possibly never to require the! formed along its upper side through which water | small grain. The entire terrace may be cultivated, 
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Broap-BaseE TERRACES ; 








Fig. 15. 


Corton on Broap-BasE 


extreme measures taken elsewhere, if careful atten- 
tion is given to maintaining fertility, and to pre- 
venting the loss of the soil itself through the agency 
of wind or water. It is nevertheless the case that 
over wide areas of over-cropped farm land in the 
south-eastern part of that country, where soil-laden 
rivers have for more than 100 years been running 
to the sea, farmers developing haphazard methods 





to prevent soil erosion, came to rely chiefly upon 


terracing. The first terraces were rather puny, but, | 
— time passed, developments continued until | 
riestly 


Mangum, a North Carolina farmer, and | 
more recently M. L. Nichols of the Alabama Polv- | 
technic Institute, developed the broad-base types of | 
terraces which to-day are known by their names. | 
he riginal Mangum terrace was an intercepting | 
and absorption device, while the Nichols terrace 
18 for interception and drainage. Mangum’s prin- 
‘ipal contribution to the development of terracing 
een the idea of modifying the form by the 
‘ntroduction of the broad-based terrace which can | 


has | 


TERRACES IN SoutH CAROLINA. 


flows at low velocity to outlet channels at its ends. 
The broad-base terrace alone, or in combination 
with strip-cropping, serves to safeguard fields from 
gullying by leading off unabsorbed storm waters 
to prepared terrace outlet channels, and thence to 
natural drainage channels or into grass or forest- 
covered areas. 

Fig. 16, a to f, page 86, show some of the 
stages in the formation of a broad-base drainage 
type terrace of modified Mangum form. In this 
diagram a terracing machine with a 10-ft. blade is 
assumed to be employed. Eight cuts or four 
round trips are required to make the channel and 
bank ; the section f shows the terrace after settle- 
ment and cultivation. The diagrams given in 
Fig. 17, a to f, show some of the stages in the con- 
struction of a Nichols terrace, again involving 
eight cuts. Some of the intervening cuts are 
omitted from both these diagrams. 

Broad-base terraces, as used in Los Angeles County, 
California, <re illustrated in Fig. 14 above, while 


j} and on moderate slopes the crop rows may run at an 
angle across the terraces, although better results 
are obtained when the rows are run parallel with 
the terrace centre line. The top of the modified 
Mangum terrace should be from 15 in. to 24 in. 
higher than the bottom of the channel on the 
uphill side of the terrace. The terrace should 
ordinarily be built from 15 ft. to 30 ft. wide at 
the base, depending upon the slope of the land. 
In most soils it has been found that erosion in the 
channel of the Mangum terrace takes place when 
the terraces slope is greater than 6 in. in 100 ft., 
and even with this grade, some of the fertile matter 
in the soil may be carried away. It is, therefore, 
advisable that the slope should be as slight as 
practicable, and never more than the figure given. 

Fig. 23 shows a series of level terraces (of the 
true Mangum type) full of water, following 3 in. of 
rain. It will be obvious how, in such a case, active 
sheet erosion is prevented and water held for 
absorption, which would have otherwise been 
properly classed as run-off. The term sheet 
erosion is used to denote the slow process of 
erosion in which rainfall of sufficient intensity 
carries a thin layer or “sheet,” off the surface 
in the form of muddy water, to deposit its 
burden elsewhere. The Nichols design of 
broad-base terrace is, in some respects, considered 
to be superior to the Mangum types for certain 
soils, and, since it was first used in 1924, has become 
popular in the southern Piedmont area, notably in 
South Carolina, Georgia and Alabama. It is being 
built generally on the demonstration areas set up 
and maintained in these States by the Soil Conserva- 
tion Service of the United States Department of 
Agriculture. The Nichols terrace, essentially a 
| broad, shallow ditch buttressed on the lower side 
| by an enbankment of earth, is built entirely 
| from the upper side by moving the soil down hill 
| from the somewhat higher elevation above. Most 
of the water behind the Nichols terrace flows in a 
channel below the original surface of the ground, 
and complete terrace failures, therefore, seldom 
occur. The Mangum terrace, however, relies mainly 
upon a broad embankment of earth to hold the 
water. Soil characteristics and costs as a rule 
determine whether the Mangum or Nichols type 
shall be used. On the deeper sandy soils, the 
Mangum terrace, although it costs more to build, 








is preferred, whereas for loamy soils, the Nichols 
terrace is considered superior. 

Terraces are built with various types of equip- 
ment, and while high-powered machines are recom- 
mended and are used by preference on the Soil 
Conservation Service work, a great deal can be 
done with ordinary farm ploughs, &c., especially 
if the land is consistently worked over several 
seasons with a view to improving the terrace for- 
mation. For satisfactory output, however, a 10-ft. 
blade terracer with a 40-h.p. to 50-h.p. chain tractor 
is recommended, though various forms of special 
equipment have been devised, including a modifica- 
tion of the elevating grader by which soil is dug and 
deposited at one side by belt conveyor. Figs. 24 
and 25, on Plate V, illustrate some of the plant 
used. The first is a five-tine ripper employed for 
breaking up and loosening the subsoil prior to 
terracing. The second view shows a tractor hauling 
a terracer on the last trip on a Nichols terrace 
(Fig. 17e). The condition in which the terrace 
ridges are left after working, is indicated by the 
view, Fig. 24, which shows a grain drill working in 
the well-loosened ground. Proper maintenance is, of 
course, important. Fig. 21 illustrates how by 
properly planning ploughing terraces can be main- 








tained with ordinary farm equipment. 
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As a complementary adjunct to terracing of the 
drainage type, run-off channels have to be provided, 
if gullying is to be prevented.* The terraced land 
shown in Fig. 14 will be seen to be provided with a 
loose rock lined outlet channel. Other types of 
defence against erosion in outlet channels will be 
considered later. 

The slope of the modern broad-base terrace is 
variable ; that is, it becomes progressively greater 
as the terrace approaches its outlet. In one series 
of experiments, from 15 per cent. to 30 per cent. 
more soil was lost from the ends of terraces having 
a uniform slope of 4 in. in 100 ft. than from the 
terraces having a variable slope. (ireat care is 
taken to ensure a proper slope in the terrace channel, 


and by proper ploughing methods, these modern | 


terraces can be effectively maintained as indicated 
above. The slope is determined accurately by use of 
surveyors’ instruments. In one design, the fall 
of the channel is } in. in the first 100 ft., an inch 
in the second 100 ft., and so on, increasing by } in. 
in 100 ft. until a maximum fall of 6 in. in 100 ft. 
is reached near the lower end. Some engineers, | 
however, prefer to build terraces level for the first | 
300 ft. and then allow one additional inch of fall 
in each 300 ft. thereafter, until a maximum drop of 
4 in. in 100 ft. is reached. 

Terracing is found to yield better results on some 
types of land than on others; when applied alone, 
it is probably adequate for stabilising certain soils | 
in fields of gentle slope, whereas on other slopes 
and other soils, unless the practice is supported by | 
other measures such as crop rotation, planting winter 
and spring cover crops, and strip cropping, the 
method fails to provide the desired stability. 

Although contour tillage was long ago used as an 
effective method of retardation and control in 
Virginia, to-day it is only infrequently applied in 
that area. Most Virginia farmers seem to prefer 
straight rows and point them up and down a slope, 
thus creating the very worst conditions for a field 
to hold its soil. On the other hand, in much 
of the area further south toward the Gulf of Mexico, 
notably in the cotton-producing section of the 
United States, contour tillage is an almost univer- 





sally accepted farm practice, although the contouring | vs 
| irregularities, very few rows can be laid out exactly | in the upper part of the terrace interval, whic 


in many cases is not altogether well adjusted to the 
slope. One may drive for miles in some parts of 
the Carolinas, Georgia and Alabama, where most | 
of the soils are of a moderate to highly erodible 
character, without seeing a straight row of cotton 
or corn. Of necessity, farmers have there resorted 
to contour cultivation to save their soils, and all 
rows approach the horizontal without regard to the 
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Fie. 18. Newzy-Cur WarTer-CHANNEL oF NICHOLS TERRACE. 
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Fie. 19. Water-CHANNEL AND NICHOLS TERRACE. 


undulations in the field. Owing to the frequent | ment of rows serves to impede the flow of — 
on the contour. It is considered better, from the | the part most subject to erosion. 

standpoint of erosion control, to lay out, inthe upper| Contour furrowing in pastures is a new 
part of the terrace interval, rows which follow the | extremely practical means of holding rainfall! 1 
contour most faithfully, using the terrace as the | it has had time to percolate into the ground, Ww 
contour line. Under this arrangement, the rows it is conserved for the grass roots during the 
that are farthest away from the channel of the| season. This practice is meeting with favour ¥ : 
terrace below retain the most water. This arrange- | blue-grass pastures of parts of Virginia and in ®° 
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Fie. 21. 














Fig. 22. ComBInE WorKING OVER TERRACED LAND. 














Fie. 23. 


LeveL Mancum TERRACES AFTER Ral. 


a ‘da grass pastures of South Carolina andj|seeded, the young grass being protected from 
: gia, and in many other grazing areas in the | overgrazing by a covering of brush. 

+ ect wearsnomy It is mainly adopted as a measure| Another method of retaining moisture to en- 
i ‘ ny te ing water than directly to control erosion. | courage, absorption as opposed to drainage, is illus- 
hee urrows are run on the exact contour of the | trated in Figs. 26 and 27, on Plate V. The first 
befon npg to dead level as possible. Frequently,|of these shows land worked over to contour lines 
fanror 4 pasture field may be effectively contour- with a lister, a form of double-breast plough capable 
per appa. it 18 necessary to make good scoured | of cutting about 3 rows at a time, and throwing up 
pots and small gullies. On the demonstration | the soil on both sides instead of only one side of the 
such land is| furrow as with the single-breast plough. The 
smoothed, fertilised and limed, and! field is shown soon after heavy rain. A modifica- 





areas of the Soil Conservation Service, 
ploughed, 








MAINTENANCE WITH ORDINARY FARM EQUIPMENT. 


| tion of this system is shown in Fig. 27, in this case a 
| basin-type listing machine having been employed. 
| The lister in this instance, in addition to cutting 
| the rows, was fitted with a damming attachment 
|for each row. This is a Vee-shaped blade which 
| follows the plough and is lifted automatically 
so as to release at regular intervals the little accumu- 
| lation of soil which the blade drags along, 
thus forming the small cross dams. The picture 
was taken after a 3-in. fall of rain in 24 hours. The 
field was worked in 10 rod strips of wheat and fallow. 
It is obvious that vastly more water will be absorbed 
under such conditions than when land is worked 
up and down hill as it often has been and still is 
in places; in fact the healthy condition of the 
wheat on the left is proof of the benefits derived 
from such operations. 


(To be continued.) 
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11].—Tue Moror-Cycie anp CycLe INpustTRY. 
(Continued from page 75.) 


(b) Cycles—The production of pedal cycles 
showed a decline in 1938 for the first time in the last 
ten years. Actually there are no official figures 
for the production of pedal cycles, except those 
contained in the Census of Production and Import 
Duties Act Inquiry reports for 1924, 1930, 1933, 
1934 and 1935. Recently, however, the two 
principal manufacturers, namely, the Raleigh and 
Hercules companies, have published their individual 
outputs, and these figures, coupled with the export 


TaBLe V.—United Kingdom: Estimated Production of 


Pedal Cycles. 
1924 704,352* 1933 1,418,000* 
1928 725,000 1934 ..- 1,836,000* 
1929 840,000 1935 ..- 1,957,000* 
1930 882,105* 1936 «.- 2,150,000 
1931 1,000,000 1937 --- 2,400,000 
1932 1,100,000 1938 1,900,000 


* Census of Production. 


returns, enable a fairly reliable estimate of produc- 
tion to be made. The estimated production figures, 
together with any actual figures which are available, 
are shown in Table V, and it will be seen that produc- 
tion fell from about 2,400,000 in 1937 to about 
1,900,000 in 1938. It is worth recording at this 
point that other sources have put Home sales at 
800,000 in 1938, compared with 1,000,000 in 1937. 
These figures would, however, seem to be consider- 
ably too low, since they would give an output of 
some 1,800,000 in 1937, and 1,300,000 in 1938. 
According to the Census of Production, however, 





the actual output in 1935 was 1,957,000, and 
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between that year and 1937 exports increased by cycling clubs who are much more sensitive to changes 
in design, and who may be expected to replace their 
machines more frequently. 


454,000, while from the reports of the principal | 
manufacturers it would seem that there was cer- | 
tainly no fall in Home demand over this period. 


a cycle among this class of user be put at five years, | 


If the average life of 


A number of reasons have been advanced for the| the annual replacement demand will be about 


decrease in Home demand in 1938, and the really | 


250,000. 


Allowing for the purchase of new cycles 


important question for the industry is whether | by young people for the first time, the total replace- 
this has been due to special factors ruling in that | ment demand after saturation point is reached may 


year, or to the fact that saturation of the market is | well be no higher than 500,000 per annum. 


Undoubtedly special factors were at | 


now in sight. 


work in 1938, and both the increase in cycle prices, 
which came into force at the end of 1937, and the 
growth of unemployment, must have had a con- | 
siderable effect, but fears regarding market satura- | 
tion cannot be dismissed lightly. There is no 
reliable information regarding the number of cycles | 
in use, since no form of registration is required for | 
the ownership of a cycle, as is the case, for example, 
with cars and wireless sets, but the number is 
probably between 10,000,000 and 12,000,000. | 
This implies that one in every four or five of the | 
population already possesses a cycle, and, although 
a higher density exists in some Continental coun- 
tries, it seems unlikely that the total number of | 
cycles in use can be very substantially increased in 
the immediate future. 

By subtracting from the total population of the 


1 
country those who are too old or too young for cycle | 


ownership and those who own motor-cycles or are | 
members of families owning cars, an estimate has 
been prepared of about 18,750,000 as the potential 
Home market, but even this figure does not allow 
for those who cannot afford a cycle or have no wish 
to own one. Undoubtedly quite a large proportion 
of the inhabitants of large towns prefer to rely on 
bus or rail transport, both as a means of getting 
to and from work and for week-end trips to the 
country. It is mainly to this section of the popula- 
tion that the manufacturers’ advertising campaign, 
which stresses the value of cycling as an aid to 
fitness, is directed. 

The problem is very similar to that faced by the 
manufacturers of wireless sets, though in the latter 
case the potential market can be estimated more 
exactly from the number of dwellings, with due 


TABLE VII. INTERNATIONAL EXPORTS 


1931 1932 


United Kingdom 172,950 164,084 


France 19,090 7,970 
Germany 38,192 12,749 
Japant 

Total 


* Estimated on basis of 11 months for the United Kingdom and Germany, and 10 months for France and Japan. 
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1931. 1932. 
United Kingdom .. | 609 520 
France rs 67 37 


Germany ool 127 49 
Japan . 


Although it is not suggested that Home sales are 


Monthly 


Average 


1913 

1931— 
Ist Qr 

3rd ,, 


934— 
Ist Qr 
2nd ,, 
3rd ,, 
4th , 

1935— 
ist Qr 

2nd ,, 
3rd ,, 
4th 


* Estimate based on two 


1933 


204,921 
9,264 
16,296 


Number 


12,303 


15,088 
16,349 
12,136 
14,477 


12,860 
14,335 
11,390 
14,693 


14,943 
13,820 
16,786 
23,457 


32,631 
30,525 
30,712 
31,899 


32,569 
37,952 
50,738 
51,799 


60,415 
71,384 
79,055 
66,201 


41,544 
46,3381 
41,546 
63,391 


Index 
(1913 = Value. 
100). £ 
100-0 WO,790 
122-6 54,272 
132-9 60,600 
98-6 43,234 
117-7 46,287 
104-5 44,705 
116-5 48,302 
92-6 34,499 
119-4 42,213 
121-5 43,771 
112-3 40,141 
136-4 47,824 
190-7 63,195 
154-0 53,914 
181-2 62,171 
187-0 62,085 
242-1 S1.415 
265-2 92,611 
248°) 33,486 
249-5 84,136 
250-5 85,655 
267-5 90,614 
309-0 
413-0 
421-3 
491-1 159,173 
580-2 195,310 
642-6 221,075 
537-0 200,874 
337-4 127,361 
376-3 138,437 
337-4 117,393 
514-6 175,905 
months’ figures. 





Index 
(1913 - 
100). 


100.0 


106.9 
119-3 
85-1 
91-1 


sao 
95-1 
67-9 


83-1 
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value are shown quarterly in Table VI, and although- 
as stated above, the total for the year was consider, 
ably below that for 1937, the trend of exports during 
1938 must be considered satisfactory, in view of 
|the sharp rise in the monthly average figure in 
| the fourth quarter of the year. 

International exports of pedal cycles are shown by 
number and value in Tables VII and VIII. As had 
been expected, Japanese exports declined consider- 
ably in 1938 and amounted to only 23-1 per cent. 
of the total for the countries given, against 29-6 per 

| cent. in the previous year and 53-8 per cent. in 1934. 
| Although the fall in Japanese exports in the last 
two years has probably been due largely to the 
Sino-Japanese war, British manufacturers were more 
| than holding their own in previous years, in spite of 
the extreme cheapness of Japanese cycles. It is well 
known that Japanese cycles are of very poor quality, 
and it would seem that the drive to produce the 
cheapest possible article has been somewhat over- 
| done in this instance. Moreover, the British manu- 
facturers were able to maintain their relative posi- 
tion without lowering the average value of exports 
which has remained remarkably constant over the 
last five years between 21. 12s. and 2/. 18s. per cycle. 
Table VII shows that the main reason for the fall 
in British exports in 1938 was the decline in the 
total international trade in pedal cycles. The table, 
in fact, brings out very clearly the sensitiveness of 
World demand for cycles to primary commodity 
prices, which is explained by the fact that a large 
part of the demand comes from agricultural workers 
in India and other eastern countries. There is, how- 
ever, one disquieting feature of the international 
trade figures for 1938, namely, the recrudescence 
of German competition, which was quite consider- 
able up to 1930, but became of little importance 
during the depression. From the low figure of 1-5 
per cent. of the total World trade in cycles in 1934, 
| German exports had risen by 1938 to 20-3 per cent. 
| If one is to accept the official rate of exchange of 
| RM. 12-27 = 11, this success does not appear to 
|have been achieved by dumping methods, since 
| the average value of German exports at 3/. per unit 


~ | was slightly higher than that of British exports. 


OF PEDAL CYCLES. (NUMBERS.) 





1933. 





| 1934 1935. 1936. 1937. 1938.* 
1] rs aes 
: Per || . Per . Per , Per || . Per 
No. cent No. cent. No. cent No. cent. Ho. cent 
282,190 43-1 377,300 43-3 519,173 44-0 831,163 57-7 562,000 44 
10,573 1-6 8,449 1-0 10,353 0-9 17,104 1-2 24,300 2-2 
10,033 1-5 25,987 3-0 87,777 7-4 166,864 11-5 210,000 20-3 
353,876 53-8 458,594 52-6 562, 100 47-7 425,951 29-6 238,200 | 23-1 
656,672 100-0 870,330 100-0 1,179,403 100-0 1,441,082 100-0 1,034,500 | 100-0 
+ Not recorded separately prior to 1934. 
TABLE VIII. INTERNATIONAL EXPORTS OF PEDAL CYCLES. (£000's OMITTED.) 
1934. 1935. 1936. 1937 1938.* 
OS a a a a i . 
Per Per Per Per | £00 Per 
7 NI _ il ) . 
£000 cent. £000 cent. £000 cent | £000 cent i cent 
| | j j | ‘ 
781 | 71-0 |} 1,053 71-0 |} 1,304 | 70-2 2,329 73-2 1,638 65-0 
46) 4-2 | 40 2-7 ! 41 | 2-1 58 1-8 81 $-2 
37 | 33 || 8l 5-3 | 243 12-2 491 15-4 630 25-0 
236 21-5 | 314 | 21-0 || 307 15-5 304 9-6 170 6-8 
1,100 » || 1,488 | 100-0 1,985 | 100-0 3,182 | 100-0 2,519 | 100 0 
} 





* Estimated on basis of 11 months for the United Kingdom and Germany, and 


10 months for France and Japan. 


allowance for those whose incomes will not permit | likely to fall to this level in the immediate future, ; France is the only other country which exports 
the ownership of a set ; while, in addition, the | it is clear that the development of export markets | pedal cycles on any considerable scale. Although 
number of sets in use is fairly well known from the | must, in the long run, prove very important to the | French exports expanded considerably between 1937 


number of licences current. 


The attainment of | industry. 


Up till 1937, the trend of exports was 


saturation point, however, might well prove very | very satisfactory indeed, the total increasing from 
much more serious for the cycle manufacturers than | 164,084 in 1932, to 831,163 in 1937. 
for the makers of wireless sets, since the average life | however, a considerable setback took place, and in 


of a bicycle is considerably longer than that of a| the first eleven months of the year e 
The majority of cycles are now sold | 515,218. 


wireless set. 


In 


1938, 


xports totalled 
The principal individual markets are 


under a long guarantee, and there is really no| India and the Union of South Africa, and in both 
reason why anyone who regards a bicycle merely as | these cases there was a decline, though it had been 
& convenient means of locomotion should need to| hoped that as a result of the war with China, 


replace his machine in the course of a lifetime. 


has been estimated that nearly 90 per cent. of the | countries would decline and enable British manu- | 
total numbers of cycles in use belong to this class. | facturers to achieve a further increase in exports. 
rhe remaining 10 per cent. belong to members of 


It | Japanese competition in India and other Eastern 


British exports of pedal cycles by number and 








| 


and 1938, mainly as a result of the devaluation of the 
franc, which brought about e fall in the average 
sterling value of exports from 3/. 8s. to 31. 6s. per 
cycle, French exports only accounted for a little 
over 3 per cent. of the total in 1938. The greater 
part of the benefits obtained from the devaluation 
were lost through increased manufacturing costs 


| occasioned by the reduction in working hours and 


the increase in wages. 
Since the disabilities to the Japanese export trade 
by the war with China are hardly likely to diminish 


| during the current year, it would seem that the main 


concern of British manufacturers is likely to lie 
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combating German competition. While there is no|may be thoroughly recommended, especially to |shadowed the dining car and the corridor train. 


reason to anticipate any decline in the World demand 
for pedal cycles, it also seems improbable that this 


will reach the level of 1937, and British firms will | 


probably be doing as well as can be expected if | 


exports are brought up to the 600,000 level. 


Most companies were well satisfied with the busi- 
ness done at the Cycle and Motor Cycle Show in | 
November, which is stated to have amounted to| 
about 5,000,000/. Many firms, in particular, stated 
that export enquiries showed a good improvement 
compared with the previous year. Another satis- 
factory feature was the increased interest shown in 
the higher-priced models, and this tendency, in fact, 
appears to have been at work throughout the greater 
part of 1938. This would explain the fact that while 
the sales of the Raleigh Company are stated to have 
fallen from about 475,000 machines in 1937 to just 
under 400,000 in 1938, those of the Hercules Com- 
pany fell from 570,000 in 1937 to 313,000 in the 
first ten months of 1938, or, say, 375,000 in the full 
year. The Raleigh Company, of course, are mainly 
concerned with the higher-priced models and the 
Hercules with the cheaper types. Nevertheless, in 
October, 1938, the Raleigh Company decided to 
extend their interests in the cheaper market and a 
new subsidiary, the Gazelle Company, was formed 
for this purpose. It was stated at that time that 
the new company hoped to achieve an output of | 
150,000 cycles per annum. 

Some of the smaller companies appear to have | 
fared rather better during 1938 than did the leaders 
of the industry. The New Hudson Company, for 
example, undertook extensions to their factory of 
which part is to be used for the manufacture of 
Girling brakes and the remainder for cycles. Messrs. 
B.S.A., Limited, who are the largest producers of 
motor-cycles in the country, announced the intro- 
duction of a new series of pedal cycles for export, 
designed to meet low-priced competition. 
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Applied Descriptive Geometry. By Prorgessor F. M. 
Warner. Second edition. London: McGraw-Hill 
Publishing Company, Limited. [Price 12s.] 

THE usual way of approaching descriptive geometry 

is to consider first the position of a point relative 

to two or three perpendicular planes, the point being 
then projected on to the planes, and the planes 
rotated into a common plane. The representation 
of solids is afterwards reached by way of the repre- 
sentation of lines and plane figures. The method 
appears to introduce unnecessary difficulties for 
many students as being too abstract ; it also tends 
to lead students to treat constructions as specific 
solutions for particular problems, rather than as 
examples of general principles. The aim should be 
the visualisation of the required views and the appli- 
cation of 
problems. 





Professor Warner in this book adopts the draughts- |every such railway which has existed in Great 


man’s attitude from the beginning. A view is the | 


| At the same time he has provided a chapter of 
| bibliographical notes and a very full and clearly- 


fundamental principles to individual | and was carrying coal in 1597 ; and in the course of 


| teach 
| to students working alone. 





BELL. New York: 

porated. London : 

[Price 20s. net.] 
Tuis work forms an introductory account of the 
basic ideas of the analytical treatment of projec- 
tive geometry. It presents geometry as the study 
of invariants associated with a group of transforma- 
tions. This idea is developed gradually, and the 
presentation is lucid, but will appeal mainly to those 
interested in the logical development of the subject, 
rather than in its practical applications. 

Part I deals with the affine linear transformation, 
introduces cross-ratios, and makes some applications 
to algebraic curves and families of conics. Part II 
introduces homogeneous co-ordinates and the general 
projective transformation, discusses the line at 
infinity and the principle of duality, and makes 
further applications to the same topics. 


Chapman and Hall, Limited. 





A History of British Railways Down to the Year 1830. 
By C. F. Denpy Marssatit. London: Oxford Uni- 
i Press (Humphrey Milford). [Price ll. 18s. 
net. 

Tue value of a history depends ultimately on its 

references, and the best method of embodying 

these is one of an historian’s problems. Mr. Dendy 

Marshall, in the above book, speaks almost with 

a touch of scorn of the old-fashioned method of 

continuous narrative made up of paraphrase and 

comment, and has preferred to give his quotations, 
each with its authority, in full in the text, adding 
to them such connecting sentences as he deems 
necessary, and grouping them in many cases geo- 
graphically rather than historically, with a chapter 
covering each of the main divisions of the country. 


printed index, occupying 20 pages. The result is 
an admirable reference book, but not, on account 
of superabundance of detail, lack of continuity, 
and frequent repetitions, a very readable one. Its 
value to the writer on early railways will be immense, 
but the ordinary reader may regret that the author 
has not used his industry, enthusiasm and immense 
accumulation of material, to write a history of a 
more old-fashioned kind. 

The title of the book is in a sense almost a con- 
tradiction in terms, for British railways, as we 
know them, really began with the Liverpool and 
Manchester Railway. Mr. Marshall, however, is 
dealing with the railway, auxiliary to the quarry 
and the mine, the origin of which is as indefinite 
as that of the lathe. Despite German claims, the 
first line of the existence of which he has been able 
to find definite proof, was at Woolaton Hall, Notts, 


the book he seems to have something to say of 


Britain and Ireland. There is also a chapter on 


ers looking for a new method of approach, and 


Advanced Analytic Geometry. By Prorrssor A. D. Camp- 
John Wiley and Sons, Incor- 


object as seen from a particular position, perspective | 
effect being avoided by considering the eye of the 
observer to be at an infinite distance or as occupying 
a different position for each point of the object. For 
& new view, he prefers to consider the draughtsman 
a8 moving to another position (a method which he 
claims is used, often unconsciously, by the large 
majority of draughtsmen), rather than imagining 
the object to be turned round. The latter method 
being used, however, where it offers advantages. 
He proceeds from the solid object to the line and 


point. ‘The course as set out is very full and com- 
plete, ranging from the true léngth of a line, the 
slope of a plane and intersections of planes to the 
Intersections and developments of solids and the 
’pproximate development of solids having no true 
developments. Each new principle is thoroughly 
explained by means of an example, and its relation 
to engineering experience and the methods of the 
drawing office is noted. There is an interesting 
chapter on concurrent non-coplanar vectors, a large 
myn of practice problems, and a very useful 
tO i 


drawing office problems, which includes ex- 
amples from building and mining. 
The book is interesting, fresh in outlook, and 





| the development of the rail, from the rectangular 
| wood balk onwards, and the honour of producing 
the first cast-iron rails is given to Coalbrookdale in 
1768, while in connection with wrought-iron it is 
extremely interesting to read that Birkinshaw’s 
| patent of 1820, proposed, “‘to remedy the evil 
| arising from the joint of the rail-road ” by joining 
the rails by means of welding. Edge and flanged 
iron rails, the author points out, were in simul- 
taneous use, and he quotes in full an able note 
by George Stephenson, written in 1821 when the 
| Stockton and Darlington was under consideration, 
| urging the superiority of the former. 

The volume does not deal with the locomotive, 
jexcept incidentally, but an interesting chapter is 
|concerned with the writings of those who foresaw 
| to some extent the possibilities inherent in the rail- 
|way, of whom William James deserves the fore- 
| most place, as having added practical achievement 
|to his visions. Not all of them envisaged the use 
of the locomotive, though one thought that, by 
|enlarging its driving wheels to 7 ft. diameter, a 
| Speed of 11} m.p.h. might be attained, and another 
advocated stream-lining to mitigate air resistance 





Special chapters on the Stockton and Darlington 
and Liverpool and Manchester Railways are a little 
disappointing, as they are strictly confined to 
information not hitherto published ; but the book 
as a whole is packed with interesting information 
and admirably illustrated. 





Design of Machine Members. By Prorressor ALEX. 
VaLLtaNncEe. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 24s.] 

ALTHOUGH it is a little difficult to accept without 
demur the author’s delineation of his subject, yet 
within the limits of his treatment, Professor 
Vallance’s book on the Design of Machine Members 
is excellent. The range of theory and the decision 
as to what constitutes machine members leads 
to some incongruity ; for instance, details of bolt 
and screw heads seem out of place in a work 
which deals with heavy-weight subjects, such as 
the various theories of the strength of thick cylin- 
ders. There is also a tendency to pay over much 
|attention to simple fastenings and the details of 
| power transmission—so often a feature of American 
| books on machine design. 

| Following usual precedent, the opening chapters 

|form a concise but admirable summary of the 

stresses in elementary members, the theories of 
failure, properties and heat treatment of materials, 
working stresses and factors of safety. The latter 
portion, which discusses the service or shock factor, 
the effect of high and low temperatures, the repeti- 
tion of stress and stress concentration, is parti- 
cularly good. The following chapter on riveted 
joints contains a good “ procedure in designing 
joints ” and includes eccentric joints. A description 
of the different methods of welding, the various 
types of welded joints, and a discussion of the 
strength of welds, including those under eccentric 
loads, are givenin Chapter VI. In addition to the 
usual details of screw threads, Chapter VII contains 
a clear treatment of initial tension, impact, and the 
eccentric loading of bolts: keys and cotters are also 
considered. A very full summary of the strength 
of thin and thick cylinders under internal and ex- 
ternal pressure, and of the choice of a formula for 
thick cylinders under given conditions is followed 
by a discussion of end plates and cylinder heads. 

The consideration of the direct and eccentric loading 

of springs includes the critical speed of a spring, or 

surging. The section on shafting contains a useful 

graphical solution for the bending moment on a 

shaft under loads which are neither parallel nor 

coplanar but in parallel planes. Couplings, clutches 
and brakes, including hydraulic couplings and hydro- 
dynamic brakes, are dealt with fully. The chapter 
on the form and strength of spur gearing makes use 
of the work of Buckingham, and is clear and concise. 

It is followed by an equally good section on bevel 

and worm gears. The concluding chapters deal with 

metal fits and tolerances and miscellaneous machine 
members such as pistons, connecting rods, fly- 

wheels and machine frames. The book ends with a 

number of examples to be worked by students. 
The whole work constitutes an unusually good 

application of the principles of strength of materials 
to machine design and may be thoroughly recom- 
mended to anyone who is interested in the machine 
parts specifically mentioned above. 

















THE DE HAVILLAND ALBATROSS 
AIR LINER. 


THE mail service across the North Atlantic, which 
is to be inaugurated this year, will be undertaken by 
an Albatross monoplane. This machine is the ninety- 
first type of aeroplane to be produced by the builders, 
Messrs. The de Havilland Aircraft Company, Limited, 
Hatfield Aerodrome, Herts, in the course of its opera- 
tions, which have now extended over some twenty years. 
The development of the design of this machine, which 
has enabled a paying load of over 6 ton-miles per gallon 
of fuel to be carried, owes much to the experience 
obtained by the de Havilland company with the 
Comet racing monoplane which won the England- 
Australia international race in 1934. The Albatross is 
built both as a long-distance mail carrier and as a trans- 
continental passenger liner, but. the differences in the 
two cases concern only internal arrangements, and 





}—in 1825! A third, at about the same date, fore- 





considered as aerodynamic machines the two models 
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THE ALBATROSS LONG-DISTANCE AIR LINER. 


CONSTRUCTED BY MESSRS. THE DE HAVILLAND AIRCRAFT COMPANY, LIMITED, HATFIELD. 
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are identical. Constructed as a mail carrier this 
machine, with a load of 1,000 Ib. of mail, has a range 
of 2,500 miles against a continuous head-wind of 
4) miles an hour. Equipped as a passenger liner for 
day travel it has a range of 1,000 miles when carrying 
22 passengers. The cabins are arranged with hinged 
bunks for night travel, and when these are brought into 
position for use, 12 single berths are provided. Side 
and front elevations and a plan of the Albatross are 
given in Figs. | to 3, on this page, and a view of the 
machine about to land in Fig. 5, on Plate VI. Figs. 1 to 3 
show the passenger liner, but Fig. 5 shows the long- 
distance mail carrier. The machine shown on the 
ground at Croydon airport in Fig. 6, on Plate VI, 
is the passenger liner. 

The fuselage is of circular cross-section and is divided 
internally, by partitions, into a aumber of compart- 
ments. The position of these, in the passenger liner, is 
indicated in Fig. |. The three main centre compart- 
ments are arranged as passenger cabins with pairs 
of seats on each side, leaving a central gangway 21 in. 
wide. The minimum headroom in the gangway is 
6 ft. 3 in. Two lavatories, side by side, are situated 
aft of the rear compartment, and the passenger entrance 
is alongside the port side of one of these. Aft of the 
lavatories there is a baggage compartment of 158 cub. ft. 
capacity, access to which is obtained by an independent 
door on the starboard side, which is shown open in 
Vig. 6. Forward of the passenger accommodation 
there is a kitchen, a small baggage or mail room, and 
the control cabin. An independent entrance, 2 ft. 3 in. 
wide, is provided for these compartments, as indicated 
in Fig. 1. The main pe ssenger entrance door is 2 ft. 6 in. 
wide. The windows in the passenger compartments 
are 2 ft. 44 in. wide, giving good internal illumination 
and affording wide views. They are of non-splintering 
glass and can be completely pushed out in case of 
emergency. Each compartment has an emergency roof 
exit which also serves as a roof light. The passenger 
accommodation is supplied with conditioned and filtered 
air, the plant being of sufficient capacity to give 
30 complete changes of air per hour. With the seating 
arrangement described above there is ample floor space 
and portable tables may be fixed between the pairs 
of seats for serving meals or for writing or other 
purposes. If the aeroplane is employed on relatively 
short flights, seating accommodation in upholstered 
armchairs may be arranged for from 30 to 32 pas- 
sengers. The normal crew for daylight operation 
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resting quarters for the crew and is also furnished with : 
| bearing-compass fittings, flare chutes, and marine equip 

|ment. The large rearmost compartment is reserved for ) 
mails, Immediately aft of the control and wireless 
\ | cabins there is a room on the port side for the navigator | 
\ ‘and a further small mail room on the starboard side. 
| As in the passenger liner, an automatic pilot is fitted 
consists of the captain, the first officer, the radio | which relieves the crew from the duty of keeping course ; 
operator, and the steward. land altitude on long flights. In view of the service 
When the Albatross is equipped as an inter-continental | on which the machine will be employed, the vee ' 
mail carrier the compartments corresponding to the | equipment is comprehensive and includes long an 
two forward passenger cabins, which lie directly above short-wave Marconi sets with direction-finding loop 2 
the wing, carry four 330-gallon fuel tanks which are | aerial and ultra-short wave blind-approach receivers ' 
equipped with jettison valves. The aft cabin provides | with internal antenne. An emergency electric zene 
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rator, driven by a 14-h.p. petrol engine, is mounted 
in the navigation cabin, so that wireless transmission 
and reception could be continued in the event of the 
aeroplane alighting on water. 

The machine is fitted with four de Havilland Gipsy 
12-cylinder inverted-vee engines, air-cooled and super- 
charged. This engine, the design of which is due to 
Major Halford, has been developed from the Gipsy Six 
and the Gipsy Major in-line engines. The cylinder bore 
is 118 mm., the stroke 140 mm., and the supercharger 
year ratio 7-14 to 1. 
and the airscrew-gear ratio 0-667 to 1. The inter- 
national rating of the engine is 405 h.p. to 420 h.p. at 
2.400 r.p.m. and at 7,500 ft., with zero boost. The 
normal cruising power is 330 brake horse-power at 
2,200 r.p.m. and at 10.000 ft., and the maximum take-off 
power 505 brake horse-power to 525 brake horse-power 
at 2,600 r.p.m. at sea level. The net dry weight of the 
engine is 1,058 lb. The airscrews are of the de Havilland 
controllable-pitch, constant-speed type. The frontal 
area of the engine is 1-75 sq. in. per horse-power. It is 


The compression ratio is 6 to 1 | 


enclosed in a circular cowling the diameter of which is | 
| section, 167-5 sq. ft.; and of the rudder with flaps 


only 30 per cent. of the diameter of the geared air- 
screw, so that the frontal area of the power plant is 
only one-tenth of the area of the airscrew disc. The 
arrangement of the engine cowlings is well shown in 
Fig. 7, on Plate VI, which is a view of the forward 
part of the mai) carrier. Although the wing of the 
machine is exceptionally thin, 55 per cent. of the frontal 
area of the four power units is absorbed in the depth 
of the wing. The engines are cooled from the rear 


by ducts which deliver air at controlled pressure and | 


flow rates from orifices incorporated in the leading 
edge of the wing. The orifices can be seen in Figs. 2, 
3, 5, and 7. 

The wing of the machine is of wooden stressed-skin 


} 


construction and consists of a single box girder with | 


robust scantlings. It is claimed that with this type 
of construction the reduction of thickness in relation 
to span can be carried firther than with metal con- 
struction. The thickness is only 2-1 per cent. of the 
Span, proportions which give relatively high lifts in 
onjunction with low drag. A view of two wings under 
construction is given in Fig. 4, on this page. The 
fuselage is, as already mentioned, of circular cross- 
Section. It is of carapace construction, consisting of a 


double stress-bearing shell of plywood of double curv- 


ature, 
maintained of uniform width by an inner layer of a light 
Stabilising material, such as balsa wood. The 
shell is hermetically sealed by films of synthetic 
resin embodied in the pre-formed stress-bearing 
An illustration of the fuselage nearing com- 


Walls 


The space between the inner and outer walls is 





Wines UnpER CONSTRUCTION. 


pletion in the builders’ works is given in Fig. 8, 
on Plate VI. This form of construction has been 
the subject of extensive research by the de Havilland 
Company and has been patented. It has a high ratio 
of strength and stiffness to weight and has valuable 
vibration-damping and sound-absorbing qualities. It 
also provides a surface free from rivets and lap joints 
and with which any desired degree of smoothness may 
easily be obtained. Doors and windows are fitted 
flush. The tail plane, which is fixed, is a pure cantilever 
of similar construction. The ailerons are of jig-welded 
steel tube, and the Handley-Page slotted flaps fitted 
are of built-up wood construction. 

The main plane has a span of 105 ft.. the chord at the 
root being 15 ft. 7-1 in. and at the tip 6 ft. 7-9 in. 
normal angle of incidence is 1-5 deg., and the dihedral 
angle 5 deg. The tail plane has a span of 27 ft. 6 in., 
an angle of incidence of 0-5 deg., and a dihedral angle 
of 5 deg. The fuselage has a length of 71 ft. 6 in. and 
a diameter of 9 ft. 6 in. The area of the main plane 
with the ailerons and flaps is 1,078 sq. ft. ; of the tail 
plane with the elevators, but without the centre 


40-5 sq. ft. The weight of the machine, including 
anti-icing equipment, the automatic pilot, the radio 
installation and furnishing, toilet and baggage accom- 
modation for 22 passengers, is 21,230 lb. Allowing 
650 Ib. for the crew of four, 3,000 Ib. for fuel, and 
432 Ib. for oil, the pay-load available for passengers, 
mail, and freight is 4,188 lb. out of the total allowable 
weight of 29.500 Ib. With this weight the machine 
would have a range of 1,000 miles in still air at a fuel 
consumption equivalent to 2-5 miles to a gallon. If 
the range is decreased to 600 miles the pay-load rises 
to 5,388 lb. With the-total weight of 29,500 Ib. the 
machine has a maximum level speed, at 8,750 ft., 
of 225 miles an hour. The take-off run, in a 5-m.p.h. 
wind, is 385 yards. The machine would attain a 
height of 100 ft. in 656 yards from rest in a 5-m.p.h. 
wind. The rate of climb at sea level with take-off 
power (525 h.p. x 4) is 1,018 ft. per minute, and the 
rate of climb with climb power (390 h.p. 4) 910 ft. 
per minute. Under this latter power the machine 
will climb to 15,000 ft. in 27-5 minutes. The service 
ceiling with climb power is 17,900 ft., and the absolute 
ceiling under the same conditions is 19,700 ft. The 
absolute ceiling under climb power with one outboard 
engine stopped is 14,100 ft., and with two engines on 
one side stopped, 5,000 ft. With its engines delivering 
1,300 h.p , or 62 per cent. of their take-off power, the 
Albatross carries its load and fuel at a normal cruising 
speed of 210 miles an hour. If the machine were 
perfectly streamlined, that is if all resistance were 
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| due to skin friction, it would travel only 49 miles per 
hour faster. Its speed is accordingly 81 per cent. of 
| What it would be were it perfectly streamlined. 
The machine equipped as an inter-continental mail 
| carrier has a range of 3,300 miles in still air with 
| tanks carrying 1,320 gallons of petrol. The weight 
| with full equipment and including tankage of this 
| capacity, is 20,860 lb. Allowing 600 lb, for a crew of 
three with parachutes, 1,053 Ib. for oil and 8,987 lb. 
for 1,198 gallons of fuel, giving a range of 2,500 miles 
against a head-wind of 40 miles an hour, 1,000 Ib. is 
available for mail out of the total allowable weight of 
32,500 lb. The maximum level speed with this loading 
is 222 m.p.h. at 8,750 ft., and the economical cruising 
speed 204 m.p.h. at 11,000 ft. The take-off run, in 
an 8-m.p.h. wind, is 548 yards. The height attained 
in 1,200 yards from rest, in a similar wind, is 175 ft. 
The rate of climb at sea level is 550 ft. per minute with 
climb power. The service: ceiling is 15,100 ft. and 
the absolute ceiling 16,600 ft. The absolute ceiling 
| utilising climb power and with one outboard engine 
stopped is 11,900 ft.; after five hours’ fuel consump- 
tion this figure becomes 14,100 ft. The absolute ceiling 
under climb power after five hours’ fuel consumption 
and with two engines stopped on one side is 5,000 ft. 
With two engines on one side out of action the aero- 
plane, with the rudder bias, will safely turn against 
the two engines in operation. 
The lay-out of the control apparatus is compact 
|and convenient. The electrically-operated flaps have 
| finger-tip control on the central panel with position 


indicators. The control of the retractable under- 
carriage is similar, with an indicator showing 
| its exact position. A red lamp lights up if any 


}engine is partially throttled while the undercarriage 
| is retracted, and is followed by a sound signal if the 
| engine is throttled further. The wheels are fitted with 
| compressed-air brakes working double shoes in double 
| drums on each wheel. They are operated by a finger 
| lever on the control wheel. The undercarriage-opera- 
| ting motors work through irreversible screw-jacks. The 
| under-carriage can be raised in thirty seconds, or 
|lowered in twenty, and can be held rigid in either 
| position. Two emergency hand operations for moving 
the undercarriage are available. The legs are designed 
|to give a long vertical stroke for smooth landing 
| and easy riding on the ground. 

| There are four fuel pumps driven by four electric 
| motors which are accessible in flight. Each unit is 
mounted in a separately ventilated fireproof compart- 
ment. Two pumps, on separate electrical circuits, 
supply a gallery which feeds both outboard engines. 
The pump capacity is sufficient for one unit to supply 
both engines on full throttle if the other fails. A 
similar arrangement is made for the inboard engines. 
If both pumps in one gallery failed, the corresponding 
engines could be supplied from the other gallery by 
opening a balance cock, which is accessible during 
flight. Current is supplied by two generators driven 
by the outboard engines, which may be connected 
to either or both of two main accumulators. 
|These are accessible in flight and, for ease of 
changing, are housed on a trolley with rubber rollers 
that run on a track in line with the front doorway. 
The fuel tanks are fitted with valves arranged so that 
they can be utilised for load trimming on short or 
medium journeys. 





THE INVENTIONS OF SAMUEL HALL. 


At a meeting of the Newcomen Society on 
January 11, two papers were read. The first, by Mr. 
E. Kilburn Scott, gave particulars of a fine water 
wheel at Seacroft, Leeds, which was erected in the time 
of Smeaton. The estate on which it stood being 
required for building, the wheel has had to be dis- 
mantled, but thanks to the efforts of Mr. Scott and 
others, parts of it are being stored by the Corporation 
of Leeds. During the discussion, several speakers 
referred to the desirability of establishing an industrial 
museum at Leeds. 

The second paper, entitled ‘“‘ Samuel Hall and his 
Inventions,” was presented by Engineer-Captain E. C. 
Smith. Hall was born in 1781, and died in 1863. 
During his life he took out 20 patents, the first when 
he was 32, and the last when he was 76 years of age. 
Though at one time a wealthy man, living at Basford 
Hall, near Nottingham, he died in comparative poverty 
in Bow, London, E. He was the son of Robert Hall 
(1755-1827), a well-known manufacturer and a man 
of considerable scientific attainments. Robert Hall’s 
sons received a good education, and Samuel, while 
engaged in his father’s spinning and bleaching business, 
took out a patent for removing the loose fibres from 
|lace by passing the material rapidly over small jets 
| of burning gas, the flames being drawn through the 
|lace by means of an air pump. This invention, 
| patented in 1817, was of great value to industry and 
| the process is in use to-day, much as Hall introduced 
lit. Hall’s idea appears to have been the result of the 
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study of Humphry Davy’s experiments with wire | 
gauze in connection with the miner’s safety lamp. 
Another successful patent was that of 1821 for the 
bleaching of starch. 

After this, Hall turned to improvements in steam | 
engines, and it was through his patent of 1834 that the 
tubular surface condenser was first used to any con- 
siderable extent in ships. Though no good account of 
Hall’s life has been written, and there is no list of 
ships which were fitted with his condensers, Captain 
Smith, by the examination of various contemporary 
publications, was able to state that the pioneers in the 
use of Hall’s condensers were the St. George Steam 
Packet Company, whose vessels traded between 
England and Ireland. The first of these vessels to 
have surface condensers was the Prince Llewellyn, the 
second the Air, and the third the famous little paddle- 
wheel vessel Sirius, which, in April, 1838, crossed the 
Atlantic. The General Steam Navigation Company 
used Hall’s invention in the City of London, and in 
1835, Messrs. Fawcett, Preston and Company used it 
in the Windermere. Other vessels fitted during the 
years 1838-1842 were the Hercules, Queen, India, 
Kilkenny and H.M. ships Megaera and Penelope. Al 
the evidence indicated that the condensers, together 
with Hall's evaporator for make-up feed, were success- 
ful, but prejudice was too strong; most marine 
engineers kept to the jet condenser, and surface 
condensers were abandoned. When steam pressures of 
25 Ib. to 30 Ib. per square inch were being used in the 
‘sixties of last century, Edward Humphrys, and others, 
reintroduced the surface condenser, in much the same 
form as Hall designed it; but Hall’s work is often 
forgotten. The main difference between the practice 
of to-day and that of Hall is that, whereas the circulat- 
ing water is now passed through the tubes, a hundred 
years ago the steam was passed through the tubes, 
and the water circulated outside them. The screwed 
tube-ferrule, also, was Hall's invention. 

After the abandonment of his method of condensing, 
Hall, like many others of his. time, endeavoured to 
design boiler furnaces so that little smoke should be 
emitted. For many years his main activity lay in this 
direction, and he ultimately designed a furnace into 
which the fuel was fed automatically, and which was | 
supplied with heated air above the fuel bed. Furnaces 
of his design were installed at the Royal Mint, the 
General Post Office, and Woolwich and Portsmouth | 
Dockyards. He also patented a form of mechanically- | 
covtrolled water regulator, with the object of prevent- | 
ing boiler explosions. From these latter inventions 
he appears to have gained little but worry. He was | 
incessantly making experiments, but did not know | 
the value of money. ‘ He was,’’ wrote William Felkin, 
“naturally of an ardent, sanguine, enterprising tem- 
perament, indefatigable, undaunted by failures, and 
undismayed by ditticulties. He was kind, hospitable | 
and cheerful among his friends, showing no hesitation 
in communicating all he thought or knew or felt, to 
those, and they were many, who enjoyed his society.” 
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THE VENTILATION OF MANHOLES. 


From time to time, reports appear in the Press of 
cases of explosions or asphyxia occurring in manholes 
of various types. In such cases, the presence of the 
gases responsible for the accident has been generally 
found to be due to such causes as leakage from pipes 
in the manhole, leakage inwards through the surround- 
ing walls, or the nature of the processes being carried 
on in the chamber covered. The latter is usually 
designed to be only just large enough for its purpose, 
is lined with bricks and has a water-tight cover. Where 
ventilation has w be provided, the number of openings, 
and their type, are generally selected arbitrarily, since 
suitable data have not been available. With a view 
to reducing the number of accidents occurring in such 
chambers, the Bureau of Mines, United States Depart- 
ment of the Interior, has carried out a series of experi- 
ments on the extent to which natural ventilation has 
effect on such manholes when the number of openings 
in the cover is varied. Asa result, it was possible to 
come to the conclusion that the change of air within 
the manhole increases as the area of openings in the 
cover is increased, the effect being proportional to 
the area of the openings. The factor that most affects 
ventilation was found to be the area of the openings. 
The results did not show any marked change in the 
rate of ventilation as a result of increased capacity or 
change of shape of the manhole, when the results were 
expressed in terms of air changes per day against area 
of openings in square inches per 100 cub. ft. of manhole 
space. During the investigations, it was observed 
that somewhat erratic results were obtained during 
testa made while the wind velocity was abnormal, and 
on this account it was decided to conduct a series of | 
tests* in which the wind velocity across the openings | 





* Ventilation of Manholes; No. 3, Effect of Wind 
Velocity on Natural Ventilation. 
Reports 3412, August, 1938. 


Samples were taken at the top, middle and bottom of the 
manhole at regular intervals, and at the same time 


U.S. Bureau of Mines | refuse to take a job if the wages are lower than the 
| agreed district or trade union rates without endangering 
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in the manhole cover could be controlled accurately, 
to determine the effect of wind velocity on the rate of 
ventilation. 
For these tests, a manhole of the type used by the 
3oston Edison Company in its electric power distribu- 
tion system was constructed at the Central Experiment 
Station, Pittsburgh, Pa. The inside dimensions were 
5 ft. by 6 ft. 114 in., the depth being 6 ft. 4 in. from the 
bottom to the cover, and the capacity 166-7 cub. ft. 
In order to ensure strict control over the velocity of 
the air moving past the openings, a wind tunnel was 
erected over the manhole. The main part of the tunnel 
was 3 ft. by 3 ft. by 20 ft. long, and the manhole cover 
and the concrete base surrounding it formed the bottom 
of this part of the tunnel. This section of tunnel was 
constructed with a removable top so that tests could 
also be made under normal outside weather conditions. 
lo eliminate wind effects due to atmospheric condi- 
tions, a brattice cloth, 6 ft. by 6 ft., was erected 4 ft. 
beyond the open end of the tunnel and directly in 
front of it. The records of the uniformity of air-flow 
through the tunnel over the manhole cover, made by a 
calibrated vane-type anemometer at nine different 
points, showed a maximum variation of about 8 per cent. 
Before each test was started, the cover was removed 
and the chamber purged with fresh air for several 
hours by means of a mechanical blower. The cover 
was then replaced, and all ventilation openings, except 
the number chosen for the test, were closed with rubber 
stoppers. The flow of gas was then started and 
adjusted to the desired rate as indicated by a calibrated 
wet meter. This was done in the evening so that the 
maximum concentration of gas in the chamber was 
reached during the night. Records were first taken | 
of the concentration of gas for 18 hours under normal 
atmospheric conditions, not using the wind tunnel, 
and then for 6 hours at a predetermined wind velocity. 


observations were made of the temperature inside the 
manhole and 2} ft. above the cover, the gas rate per 
hour, barometric pressure, wind velocity, relative 
humidity, rainfall and weather conditions. The results 
showed that the speed at which the air passed across 
the manhole cover had a marked effect on the 
ventilation of the manhole. 

For example, when the area of the openings in the 
cover was 13 sq. in. per 100 cub. ft. of manhole space, | 
and the average wind velocity was increased from zero | 
to 9-6 m.p.h., the increase in ventilation produced | 
was 78 percent. Again, when more holes were plugged 
so that the combined area of the openings was 0-94 sq. 
in. per 100 cub. ft., and the average wind velocity was | 
increased from 0-1 m.p.h. to 8-0 m.p.h., the resulting 
increase in ventilation was 40 per cent. The tests, 
however, did not reveal any definite relationship | 
between the increase in the ventilation due to wind 
velocity and the number of ventilation openings. In 
general, an increase from zero to 10-0 m.p.h. wind 
velocity effected an average improvement of over 
50 per cent. in ventilation, irrespective of the number 
of openings in the cover. 











LABOUR NOTES. 


Tue December T'rade Report of the United Pattern- 
makers’ Association states that the total membership 
of the organisation is 11,781, an increase of 422 as 
compared with the position at the end of 1937. During 
December the number of members on trade benefit 
increased by 29, the number on sick benefit by 45, 
and the number on superannuation benefit by 4. 
A further 98 members are apparently not receiving 
benefit. The total number of members not at work, 
according to the returns received at the general office, 
are 619 trade, 320 sick and 674 superannuation, 


The writer of the editorial notes in the January 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, expresses hope that the 
r.U.C. deputation, which recently waited upon the 
Minister of Labour to ask for some amendment of the 
Unemployment Insurance Act, which would ensure that 
workpeople did not lose their right to benefit if a 
stoppage occurred through an employer breaking a 
district or a national agreement, were successful in 
persuading Mr. Brown of “ the injustices which now 
exist.” ‘* The position at present is,” he says, “* that 
if a trade dispute occurs, even if the employer is clearly 
responsible for it, the men are disallowed benefit. This 
has always struck us as being a bit one-sided, and has 
placed a powerful weapon in the hands of an unscru- 
pulous employer. He can violate an agreement with 
the sure knowledge that if the men refuse to work 
under his conditions they are thrown entirely on their 
own resources. Yet in another part of the Act, the 
| principle is accepted that an unemployed man can 


his title to benefit. The principle is the same in both 
eases, and the right to benefit in both circumstances 
should not be denied.” 


The Ministry of Labour Gazette states that among 
insured persons between the ages of 16 and 64, the 
percentage unemployed in Great Britain and Northeru 
Ireland at December 12, 1938, was 12-7, the same as 
at November 13. For December 13, 1937, the per- 
centage (which excludes the classes brought into 
insurance in April, 1938) was 11-9. For persons 
insured under the general scheme, the corresponding 
percentages were 12-9 at December 12, 1938, 13-9 at 
November 14, 1938, and 12-1 at December 13, 1937. 
For persons within the agricultural scheme, the per 
centages were 8-9, 5-7, and 8-2, respectively 


At December 12, 1938, there were 1,474,019 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 18,351 
more than at November 14, and 190,415 more than at 
December 13, 1937. There were registered as unem. 
ployed in Great Britain, 294,708 persons who were on 
short time or otherwise temporarily suspended from 
work. This was 10,788 less than at November 14, and 
30,071 less than at December 13, 1937. Of persons 
who normally seek a livelihood by means of jobs of 
short duration, there were on the registers in Great 
Britain, 62,645. This was 4,294 less than at Novem- 
ber 14, but 5,621 more than at December 13, 1937. 


The total of 1,831,372 persons on the registers at 
December 12 included 1,076,387 persons with claims 
admitted for insurance benefit, 553,596 persons with 
applications authorised for unemployment allowances, 
42,169 persons with applications for benefit or allow- 
ances under consideration, and 159,220 other persons, 
of whom 33,638 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages, reported to have come into operation 
in December, are estimated to have resulted in an 
increase of about 21,0001. in the weekly full-time wages 
of 297,000 workpeople. No decreases were reported 
during the month. The principal groups of work 
people whose wages were increased were coal miners in 
Northumberland, Nottinghamshire, North Derbyshire, 
Cannock Chase, Leicestershire, Warwickshire and 
Scotland ; workpeople employed in steel-sheet rolling 
mills in various districts; galvanisers in England and 
Wales; skilled workers in the wrought hollow-ware 


| industry in the Midlands; and tram and trolley-’bus 
| drivers and conductors in 


London. The changes 
reported to have come into operation during 1938 have 
resulted in an increase estimated at about 260,000I. 
in the weekly full-time wages of nearly 2,360,000 work- 
people, and in a decrease of about 19,0001. in those of 
over 320,000 workpeople. 


The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
December, was 30. In addition, 11 disputes which 
began before December were still in progress at the 
beginning of that month. The approximate number of 
workpeople involved in these 41 disputes, including 
workpeople thrown out of work at the establishments 
where the disputes occurred, was 9,000, and the 
aggregate duration of the disputes in December was 
about 29,000 working days. The aggregate duration 
of all disputes in progress during 1938 was about 
1,335,000 working days, and the total number of work- 
people involved in these disputes was about 276,000. 


A local authority issued a notification under Article 5 
of the Local Government Superannuation (Adminis- 
tration) Regulations, 1938, which indicated that 4 
person employed as mains assistant engineer in thei? 
electricity department would in that capacity be 4 
servant. The person appealed to the Minister of 
Health on the ground that he would be an officer 
within the meaning of the Act. The decision of the 
Minister has been conveyed to the appellant by letter 
in the following terms :—‘I am directed by the 
Minister of Health to refer to your appeal under 
Article 6 (1) of the Local Government Superannuation 
(Administration) Regulations against the decision o 
the Lowestoft Town Council under Article 5 that you 
will not on April 1, 1939, become a contributory 
employee for the purposes of the Local Government 
Superannuation Act, 1937. You are employed w hole- 
time by the Council as mains assistant engineer 10 the 
electricity department and your duties comprise 
mainly the preparation of drawings and estimates, the 





inspection of static sub-stations, and the keeping ot 
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mains records. You contend, therefore, that you 
should be regarded as an officer for the purposes of the 
Act.” <a 

The Council have decided,” the communication 
goes on to say, “ that you are a servant and that, as 
you do not belong to a class or description which they 
have specified by statutory resolution under section 
3 (2) (6) of the Act as a class or description the members 
of or persons falling within which are to be contributory 
employees, you will not become a contributory employee. 
The Minister has carefully considered the representations 
submitted and having regard to the nature of your 
duties, he has reached the conclusion that you fall 
within the definition of * officer’ contained in section 
40 (1) of the Act. 
that if you remain in the employment of the Council 
in the post now occupied by you until April 1, 1939, 
you will on that date become a contributory employee 
under the Act.” 


Writing in the January issue of The Record, the 
journal of the Transport and General Workers’ Union, 
Mr. Bevin, the general secretary of the organisation, 
estimates that, at the end of 1938, the membership of 
the union was over 700,000. That is, he says, * the 
highest point we have reached, and represents a gain 
of 328,000 since the end of the slump of 1933.” “To 
all who have contributed to this amazing progress,” 
he continues, “‘ we say, ‘ Thank you.’ By good manage- 
ment, we have this year carried the substantial amount 
of well over 200,0001. to reserve. The Financial 
Department continues to work with great efficiency ; 
every liability has been met; those of our members 
who were engaged in troubles during the past year had 
their dispute pay supplemented and we have, in fact, 
assisted them in a hundred and one ways. There has 
been a further increase of * contracting in,’ but the 
number paying the political levy is not nearly so great 
is we desire. I ask branch secretaries to pay special 
ittention to this matter.” 


The latest figures relating to employment and unem- 
ployment published periodically by the International 
Labour Office at Geneva, and referring to various months 
from July to December, 1938, reveal very much the 
same state of matters as existed three months ago. 
In the 22 countries for which statistics of industrial 
employment are available, such employment has 
increased as compared with a year ago in 13 countries, 
and decreased in 9 (Belgium, Canada, Estonia, Finland, 
Great Britain, Luxemburg, Sweden, Switzerland and 
the United States of America). The change is in some 
very small. The corresponding figures three 
months ago were 14 and 8, Sweden, which at that 
time registered an increased employment. having now 
entered the group of countries showing a decrease in 


cases 


employment. 


With regard to unemployment, figures are available 
tor 24 countries. Of these, 11 register an increase as 
compared with a year ago, and 11 a decrease, while in 
2 (Sweden and Switzerland) there are two sets of 
statistics showing inconsistent trends. As, however, 
the employment statistics of the two latter countries 
show decreased employment, it is probable that unem- 
ployment has increased. It may, therefore, be assumed 
that 13 of the 24 countries register an increase in 
unemployment (viz., Belgium, Canada, Chile, Estonia, 
Finland, France, Hungary, Lithuania, Norway, Sweden, 
Switzerland, the United Kingdom and the United 
States of America). As in the case of the employment 
figures, some of the changes are very small, while 
others are considerable. The number of workers 
recorded as being in employment is still below what 
it was in 1929 in Belgium, Canada, Czechoslovakia, 
France, Luxemburg, the Netherlands, Switzerland and 
the United States of America. The only change in | 
this list as compared with three months ago is that 
Poland is no longer included, employment in selected 
establishments in that country having been 4-6 per 
cent. greater than in 1929. 


Under recently issued French Legislative Decrees, 
the procedure in connection with overtime for purposes 
of national defence has been simplified. The Legis- 
lative Decree of November 12, 1938, relating to hours 
of work, empowered the head of the establishment to 


He accordingly hereby determines | 


NEERING. 











and the Minister competent for the work in question. 
The procedure thus laid down would have required 
Government intervention. In order to enable such 
| Overtime to be ordered with all desirable speed, a 
Decree dated December 13, 1938, provides that the 
order to work overtime may be given to heads of 
establishments by the competent representative of the 
factory Supervision Service, to whom the appropriate 
|powers are delegated by the Defence Minister 
concerned. 

Speaking at the annual meeting of the Cape Chamber 
of Commerce at Cape Town recently, Mr. G. E. 
| Williamson, vice-president and president-elect, said 
| that the last generation had lived during a period of 
intense industrial development. Production had been 
mechanised and super-mechanised. This tendency, 
which originally resulted from an excess of demand over 
supply, was continued as a result of the increasing 
fierceness of industrial competition long after that 
demand had been satisfied, until to-day the constant 
| endeavour to reduce costs had become an ingrained 
habit in the minds of the leaders of all organised 
industry. What had happened was that while the 
processes of production had been carefully studied and 
considerably improved, the processes of distribution 
had been sadly neglected, with the result that to-day 
there were huge masses of people living in want of even 
the barest necessities of life, while industry, both 
primary and secondary, stood ready to supply all 
they required and had to be restrained lest those engaged 
in it should be brought to ruin. 


‘I venture to suggest,” said Mr. Williamson, in 
conclusion, “* that most of the troubles which humanity 
is heir to to-day can be traced to this very failure 
of our system of distribution, and I would urge with 
all the vigour at my command the desirability of con- 
centrating at once and energetically on the question 
of consumption rather than spending more time on 
considering how to restrict production. This, 
I am sure, will be the problem of the coming generation, 
and I would ask the Government to ponder over it as 
early and as seriously as it can.” 


An order circulated on December 20 by the Council 
of the People’s Commissaries of the Soviet Union, 
provides that work-books must be issued to all wage- 
earners, including seasonal and temporary workers, 
who are employed for more than five days by under- 
takings and establishments. These work-books will 
be distributed to the undertakings by the Commis- 
sariats and institutions to which they are attached. 
Each book must contain the following information, 
which will be entered in it by the management: The 





| THE LATE DR. F. FUNK. 
We have heard with regret the death of Dr. Fritz 
Funk, which took place on October 14, 1938. Dr. Funk, 
who was associated with the late Mr. C. E. L. Brown 
and his brother Mr. Sidney Brown, and with the late Mr. 
Walter Boveri, in the foundation, in 1891, of the now 
famous firm of Messrs. Brown, Boveri and Company, 
Limited, Baden, Switzerland. He was the son of a doctor 
and was born at Bamberg, Bavaria, on December 31, 
1857. He received his general education in his native 
town and afterwards embraced a commercial career, 
working in various capacities for several firms. In 
1891, Mr. Boveri offered him the commercial manage- 
ment of the new joint-stock company which was being 
founded in Baden under the name of Messrs. Brown, 
Boveri and Company, and on August 11 of that year 
Mr. Funk, as he was then, took up the preparatory 
work connected with the official establishment of the 
company. In the early part of 1892 work was com- 
menced in the Baden shops, there being, at that time, 
less than 70 men employed in the entire concern. The 
firm, however, prospered from the outset, and the 
exceptionally rapid developments which took place 
greatly increased Mr. Funk’s work and responsibilities. 
An affiliated company was founded in Paris and this 
was followed by the establishment of a branch company 
in Mannheim. Subsequently, affiliated concerns were 
established in Milan, Oslo and Vienna, and all the 
financial, technical and legal transactions involved were 
carried through in an efficient manner by Mr. Funk. 
In 1900, the firm was formed into a limited liability 
company and Mr. Funk was appointed sole manager, 
Mr. C. E. L. Brown being the first president of the 
board of directors. In his new position, Mr. Funk 
devoted himself to labour problems, and, largely owing 
to his efforts during the following years, cordial relations 
were built up between the management and the work- 
men. He was also a prime mover in the establishment 
of welfare and pension funds for the employees, and 
in organising the building of dwelling houses for the 
workmen. In 1906, Mr. Funk was elected to seats on 
the board of directors and on the board of management. 
He continued to hold these positions until 1912, when, 
as a result of Mr. C. E. L. Brown’s retirement and the 
appointment of Mr. W. Boveri as president of the 
| board of directors, Mr. Funk was appointed vice- 
| president. On the death of Mr. Boveri on October 28, 
| 1924, Mr. Funk, who was then nearly 67, was called 
upon to succeed him as president of the board of 
directors. He continued in this capacity until 1934, 
when he resigned the office of president, retaining, 
| however, his seat on the board of management in a 
| consultative capacity. In 1937, he relinquished this 
| last position, but continued to attend meetings of the 
board of directors, where his experienced opinion was 
of great value. In addition to his work for Messrs. 
Brown, Boveri he took part in the activities of a 





full name and patronymic of the worker, together| number of official and semi-official institutions of the 


with his age, qualifications, occupation and a statement 
with regard to his work (dates of new engagements, 


Canton of Aargau, and, in recognition of his manifold 
services, the honorary degree of “* Doctor rerum politi- 


changes of post, and dismissals with indications of the | carum ” was conferred upon him by the University of 
reasons for them), and any special individual rewards | Bale on his 70th birthday. 


Any penalties which may have been | 


or bonuses. 
imposed on the person concerned are not entered in 
the work-book. The pattern for the work-book is the 
same throughout the country : it is printed in Russian | 
and in the language of the federated or autonomous | 
republic in which the undertaking concerned is situated. 


The worker or salaried employee must present his 
work-book when he is being engaged, and the manage- 
ment may not engage a worker unless the book is 
presented. When a worker is being engaged for the 
first time by any undertaking, he must supply informa- 
tion with regard to his last occupation, this information 
being given him by the management of the house 
where he lives or by the soviet of his village. A work- | 
book is drawn up in his name within five days of the | 
date of his engagement. The work-book is kept by | 
the management of the undertaking, and is only given | 
back to the worker or salaried employee when he is | 
leaving his occupation. The holder of the work-book | 
pays 50 kopeks for it. A fine of 25 roubles is imposed | 
on any person who loses his work-book through care- 
lessness. 








PassENGER VESSELS ON Russtan Rivers.—The Com- 


order overtime to be worked, up to certain limits and 
with certain reservations, in order to face exceptional 
pressure of business. If the powers thus given were 
not used in an establishment working for any one of 
the defence departments, and if the representative of 
this de partment nevertheless considered that overtime 
should be worked, the extension of normal hours 


required, under the regulations hitherto in force, the 
issue of a Government Order stating that such extension 
was necessary ; and the limit was to be laid down in 
each « 


use by agreement between the Minister of Labour 


speed of 25 miles an hour. 





missariat of Water Transport of the U.S.S.R. is building 
several new vessels this year for use on the rivers Volga, 
Kama, Oka, Ural, Moscow, Belaya and Vyatka. Forty- 
four ships, fitted with producer-gas engines, and each 
capable of carrying 140 passengers, are being built at | 
the shipyards controlled by the Commissariat. Two | 
further powerful passenger motorships, for navigation on 
the Kama River, are nearing completion at the Balakovo 
shipyard. A series of experimental water “‘ taxis,’’ for 
use on the Moscow-Volga Canal is being built at Kalinin, 
on the Volga. These vessels are designed to carry six 
passengers and, it is claimed, will be able to travel at a 














THE AERODYNAMIC TESTING OF 
CENTRIFUGAL PUMPS AND WATER 
TURBINES. 


A WORKING model, as, for example, of a locomotive, 
possesses a wide appeal even to the non-mechanical 
mind. In the engineering field, such a model may, 
however, not only evoke interest, but may be put to 
highly practical uses. Engineers, particularly in the 
aeronautical and marine fields, have employed such 
means for many years to assist them in the solution 
of problems met with in design and in the prediction 
of the performance of full-scale machines. The value 
of tank tests of ship’s hulls and of wind-tunnel investi- 
gations of the behaviour of scale-model aeroplanes is 
now a commonplace of industry. It may not be so 
well known, however, that in some cases similar help 
may be obtained by a change of the working medium 
in place of the construction of a special model. This 
procedure has been found to be of special value in 


predicting the performance of large centrifugal pumps, 


the method being to employ air instead of water 
for carrying out tests. At first it did not seem 
reasonable to suppose that it would be possible to use 
the test results of running a full-size machine pumping 
a compressible gas, such as air, for the prediction of the 
performance of the same machine when pumping an 
incompressible liquid, such as water. It has been 
shown, however, that the compressibility of the fluid 


‘js of relatively small importance in considering the 


physical aspect of its flow, provided that certain 
conditions are observed ; the changes in pressure and 
temperature must be small, and the velocity of flow 
of the gas low compared with the velocity of sound in 
that particular fluid. This assumption has been con- 
firmed experimentally. 
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The close hydrodynamic similarity between the 
design of centrifugal pumps for displacing water and 
of fans for moving air, has made possible the develop- 
ment of a technique whereby such pumps may be tested 
with air and a very close forecast made of their 
performance when running with water. If a maker 
desires to test a large centrifugal pump with water at 
his works, a considerable amount of special] plant is 
required in the form of pipes with appropriate bends 
and flanges, valves to convey water to and from the 
pump, large storage tanks, elaborate metering mech- 
anisms, and a large motor, probably with special 
cables, meters and protective gear. When other} 
pumps, built to different specifications, have to be 
tested, more plant is necessary, and inevitably, much 
of the testing gear may be idle for many months| 
each year. Clearly, this procedure is not always 


economically practic able. On the other hand, when | 


Fig.1. 
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AERODYNAMIC TESTING OF CENTRIFUGAL PUMPS. 


APPARATUS FOR TESTING WITH WATER 








air is used as the working fluid, even large pumps | 
absorb relatively little power; they may be assembled | 
almost anywhere in the works without restrictions 
imposed by cumbersome pipes and tanks, little piping | 
and no tanks being necessary. ‘The measuring devices | 
consist of a sensitive manometer to indicate the pressure | 
difference set up by the pump, and another one to | 
measure the quantity of air delivered through an | 
orifice plate. No matter how large a pump may be, | 
the maker, by using air, can test it in his works, adjust | 
the design as may be found necessary, and erect it on | 
site with the assurance that it will fulfil its acceptance | 








trials when handling water. 

A description of this method was given by Mr. | 
Richard W. Allen, C.B.E., in his paper entitled, ** Some | 
Experiences of the Use of Scale Models in General} the speed of the driving motor was arranged, and it 
Engineering,” read before the Engineering Section of | was found that the measuring devices were very 
the British Association at Cambridge in August, 1938. | sensitive to any change in speed or discharge from the 
As we reprinted* this paper in full, further reference | pump. The wearing rings of the pump were normally 
need not be made to it here. The subject of the por-| lubricated with water, but during these tests oil had 
formance of centrifugal pumps vsing air was investigated | to be used ; the oil was poured between the rings and 
in 1933 by Mr. Miguel A. Quinones, who presented the | the propeller shroud every 15 minutes, though it was 
results of his work as a thesist te the Rensselaer | found that the pump could run for 30 minutes or more 
Polytechnic Institute, Troy, New York, and an account | without the danger of seizing. The compressibility of 
of this investigation should be of interest and value. | the air was not taken into account because the differen- 
Mr. Quinones’ work was carried out with a 6-in. double- | tial head pressure did not exceed 0-50 in. water ; 
suction, low-head pump designed to run at 1,150 r.p.m. | below 6 in. water this factor does not assume importance. 


(€68/.4) 


I'he actual tests were run at three arbitrarily selected | 
speeds: 1,180 r.p.m., 1,080 r.p.m., and 880 r.p.m. 
The object was to determine the curves connecting head 
and delivery and head and efficiency. The layouts of 
the plant when pumping water and when pumping air 
are respectively shown diagrammatically in Figs. 1 
and 2 on this page. In the first case, the suction pipe 








As will be seen by referring to the diagra n, Fig. 3, 
the results showed a close similarity between the 
curves connecting discharge and head as obtained 
by using air and by using water. This was particularly 
noticeable in the tests run at 1,180 r.p.m. and at 
880 r.p.m., whére the points obtained by either method 
fell consistently on the curves. The curves obtained 


took water from a well in which the water level was| when the pump was run at 1,080 r.p.m. were not 
about 4 ft. below the pump axis. A gate valve was | coincident, as in the other two cases, but were parallel 
used to regulate the discharge from the pump, followed and close together. The reason for the discrepancy 
by a tank and weir flume. The weir had a length of | was traced to an error made in determining the value 
crest of 29-5 in. and a height of crest of 18 in. The | of the shut-otf head with water. At the time that the 
pressure and suction heads were measured by two test was made, the operator did not realise the import- 
mercury manometers. The pump was driven by a| ance of this value being determined with great accuracy, 
10-h.p. shunt motor and connected so that its speed | and it was not possible later to check the figure. While 
could be controlled as desired. | the characteristic connecting discharge and head for 
When running with air, the layout was modified, as | water may be accurately predetermined by using air, 
shown in Fig. 2. The sum of the pressure and suction | the method could not be used for finding the efficiency 
heads was measured by a standard Ellison inclined | of the pump, on account of the low power absorbed 
gauge, capable of measuring an increment of 0-V01 in. | when running with air, the difference between the 
water by connecting it ditterentially between the two | shut-off power and maximum power being only about 
sides of the pump. The discharge was measured by | | per cent. of the shut-off value. Such a small difference 
two standard sharp-edged concentric orifices of 3 in. | could not be measured in practice, because it would fall 
and 4°25 in. diameter, respectively, the former for use| within the limits of experimental error. Further, 
with low discharges and high heads, and the latter for | friction losses, difficult to determine, would have to be 
large discharges and low heads. Because the head | assessed before the efficiency could be found. 
developed by the pump was of the order of 0-2 in. to} For many years, manufacturers of hydraulic machin- 
0-6 in. water gauge above atmosphere, venz contract: | ery have been accustomed to testing models of turbine 
taps had to be used on the downstream connection of the | runners with water in the development of machines 
orifice. The upstream connection was placed at one! required to meet the conditions specified by their 
diameter from the plane of the orifice. The differential | customers. Some time ago, however, Messrs. Escher 
head across the orifice was measured by a second similar | Wyss, of Zirich, devised and patented a testing plant 
standard Ellison inclined gauge. The orifice was placed | with which such models vould be tested with air as the 
30 diameters downstream from the pump outlet, stream- | working medium. Investigations by this means have 
line flow being ensured by vanes four diameters long, | provided designers with much data that previously had 
placed one diameter from the pump outlet, so as to| been largely surmise. Experience has shown «hat, for 
prevent them from building up a false head at the point | the most satisfactory results, certain conditions must 
where the pressure head was measured. The valve regu- | be attained. For example, the closest possible simi- 
lating the discharge iato the room was six diameters | larity must exist between model and prototype, not 





downstream from the orifice, and to obviate any effect | only between the runners, but between guide vanes, 


it might have on the flow conditions through the orifice, 
it was connected to an elbow at 90 deg. to the pipe line. 
The air was drawn from the large room in which the 
experiments were conducted, and endeavours were made 
to maintain the temperature, barometric pressure and 
relative humidity constant. It was found that, as 
expected, the variations in power input could not be 
detected from shut-off to full discharge. It was there- 
fore decided to obtain only the data for the curve 
connecting head and delivery. A fine regulation of 


* See ENGINEERING, vol. cxlvi, page 243 (1938). 
+t “An Investigation of the Performance of Large 


Centrifugal Pumps Using Air as a Medium," by Miguel A. 
Quinones, Rensselaer Polytechnic Institute, Bulletin No.48. 
Troy. New York (1934) 





|other important condition is the close equality of 


| suction or draught tubes, and the other parts. The 


Reynolds numbers for the model and the full-scale 
machine, though this requirement cannot be com- 
pletely attained under test conditions, either with water 
or with air. Fortunately, it has been found in practice 
that this discrepancy does not appreciably affect the 
reliability of the results when some correcting coeffi- 
cients are introduced. In Fig. 4, on the opposite page, 
we reproduce a photograph of the test stand for the 
aerodynamic investigations of water turbines. 

Several practical advantages follow from the employ- 
ment of air instead of water as the working fluid: the 
individual units can be readily assembled suitably for 
suction or pressure tests; the entire plant can be 
erected on a light framework in any convenient position 
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and transported without much difficulty, and, because 
only air is used, many of the parts can be made of 
wood. Again, considerable floor space can be saved 
because with air the long intake channel and the 
long discharge-measuring channel necessary for 
hydraulic plant are not required. Fig. 4 shows the 
units arranged for testing a model runner under suction 
with air; the disposal of the units will be followed 
more easily from the diagram Fig. 5, below which is 
shown the corresponding distribution of pressure, 
which in this case is mostly below atmosphere. The 
pressure at various points in the apparatus at a, b, ¢. 

c., is indicated by the corresponding letters on the 
pressure diagram. An electrically-driven suction fan 
H exhausts air to the atmosphere at I. Air is drawn 
into the system at the inlet J and passes through the 
guide apparatus into the turbine K which is being 
tested. The air then flows through the suction pipe 
into a pressure-equalising chamber L, thence through a 
measuring device M tothe fan H. The power developed 
by the air-driven turbine K is measured by an electric 
or hydraulic brake N. The actual turbine plant com- 
prises the parts starting with the inlet and ending 
with the draught tube. Because the pressure in 
the system is below atmospheric, it must be entirely 
airtight, a condition not difficult to achieve owing to 
the small amount of vacuum, viz., about 100-mm. 
water gauge. 

Fig. 6 shows diagrammatically the units rearranged 
for making a pressure test with air on the model turbine. 
The parts are lettered to correspond with the previous 
diagram, and it will be seen that the pressure fan H 
now discharges air through inlet J to the model turbine 
K, through the draught tube into the pressure-equalis- 
ing chamber L, the measuring device M exhausting at I 
to the atmosphere. In this case, the system is under 4 
small pressure above atmospheric, as indicated on the 
curve indicating the distribution of pressure. In both 
these arrangements of the units, the pressures marked 
X in the diagrams correspond to the available head of 
water, and the volume of air passing through the 
nozzle M corresponds to the quantity of water flowing 
through the full-scale machine. A valuable feature of 
this plant is that the model runners and other parts 
may be tested with air and then reassembled in 4 
hydraulic low-pressure testing plant. Various combina- 
tions can be obtained ty this means and comparative 
tests readily made with air and checked later with 
water. 

An interesting and important point about this aero- 
dynamic plant is that it permits of accurate measure- 
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AERODYNAMIC TESTING OF WATER TURBINES. 
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ment of the positive or negative pressures on its several | being the static pressure at the surface of the runner 
parts, whereas in hydraulic research work, air locks in | blades, and the other the pressure set up by the centri- 
the pipe lines and the great pressure that the water! fugal force in the ducts. Hence, to ascertain the 
exerts on the Pitot tube frequently preclude accurate | desired static pressure, the dynamic component had 
results being obtained. For example, the plant has | to be deducted, the correction depending on the radial 
been used to determine the distribution of pressure on | distance of the duct from the axis of rotation. Pressures 
the different sections of a runner blade. This was | on runner blades revolving at speeds up to 3,000 r.p.m. 
done by making measuring ducts in the blades of a| have been accurately measured by this method. It 
model runner, opening into small holes on the surface. | will be at once appreciated that problems in cavitation 
The hollow turbine shaft contained a plunger that | can be explored in this way. In testing model runners 
could be moved from outside along the axis of the| with low-pressure water, cavitation does not occur 
turbine while running. The ducts ended in the hub of | because the head is too small and the speed of rotation 
the runner, and successive air-tight connections were | too low; for these reasons, cavitation hydraulic tests 
made with the different ducts through the plunger. | are generally run with models under correspondingly 
The pressure was transmitted through the hollow | increased heads and speeds. Aerodynamic methods 
ae shaft to the coupling end of the hydraulic | have to some extent replaced hydraulic methods in 
rake, thence through an oil-sealed stuffing box, with | such investigations, since the distribution of pressure 
ground packing rings, from the rotating part to a| in the full-scale turbine is similar to that of the model 
‘tationary pressure storage chamber. The measure-| of the runner when actuated by air. Should the 
Ments of pressure consisted of two components, one! pressure on any part of the runner of the hydraulic 






























































turbine be below the vapour pressure of water, then 
cavitation will occur at that point. 

The testing of model runners with air can be extended 
to ascertaining the important quantities in magnitude 
and direction of the inlet and outlet velocities by means 
of calibrated cylindrical Pitot-tubes and by strobo- 
scopic methods, which give more accurate results than 
is possible in hydraulic research. The cylindrical 
Pitot-tube can also be used to measure the absolute 
inlet and outlet velocities, the angle of inclination with 
the axis of the turbine, and the static pressure. The 
velocity diagrams for any radius and for any given 
number of revolutions can now be drawn, so that the 
performance of the turbine elements at different 
radii can be determined and compared with the funda- 
mental data for which the machine has been calculated. 
The aerodynamic testing plant at Messrs. Escher Wyss’ 
works has been designed to work on the principle of 
a wind tunnel with closed or open circuits. The closed 
circuit has the advantage that the density of the air 
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can be varied either by admitting compressed air or 
by drawing air out of the tunnel. It will be seen that, 
by the use of such a testing plant and by the methods 
indicated, investigations of a varied and valuable 
nature can be carried out with comparative ease and 
considerable accuracy. 








CONTRACTS. 


Messrs. Simon-Carves, Liwrrep, Cheadle Heath, 
Stockport, have received an order from Messrs. East 
Hetton Collieries, Limited, Trimdon Grange, Co. Durham, 
for a complete new by-product coking plant capable of 
carburising 400 tons of raw coal per day, a new boiler 
plant and all the electrical equipment. There will be 
18 coke ovens of the firm’s “ Underjet ” rich-gas type 
and the contract includes coal-handling plant, blending 
bunkers, and coke-handling and screening plant. The 
new steam-raising plant comprises three Lancashire 


” 





boilers fired either by surplus gas, coke breeze, or both. 
\ gas-compression plant for delivering surplus gas to the | 
West Hartlepool Gas Company's mains, complete with | 
gas meters and testing equipment, is included in the | 
contract. 

Messrs. Puitirs Lamps, Limrrep, 145, Charing Cross- 
road, London, W.C.2, have recently installed 100-watt 
Philora sodium lamps in the tool and machine shops of 
Messrs. Silentbloc, Limited, Victoria- ens, Nottin 
Hill, London, W.11. Mounted 10 ft. high and spacec 
9 ft. and 12 ft. apart, they give a uniform illumination of 
20 ft.-candles on the working plane. The lamps are 
mounted in Revo C.9981 sodium industrial fittings, 
supplied by Messrs. Revo Evecraic Company, Lnarsp, 
lipton, Staffs. 

Messrs. Joun Fowier anp Company (LEEDs), 
Limirep, Leeds, have recently supplied three 3B-type 
Fowler-Sanders Diesel engines for pumping duty on an 
important Government irrigation scheme in Egypt. The 
engines were supplied direct-coupled to three centrifugal 
pumps manufactured by Messrs. PULSoMETER ENGINEER- 
ing Company, Loarrep, 39, Victoria-street, London, 
8.W.1. 








PERSONAL. 


Messas. Joun Fowrter anp Company (LEEDs), 
Limirep, Leeds, wish to draw attention to the fact 
that the new marketing agreement, recently completed 
between themselves and Merssrs. Tur WotsEetey 
Sueer Suearinc Macutne Company, Limtrep, Birming- 
ham, for the sale of Fowler-Sanders engines, applies only 
to the sale of engines used for agricultural purposes in 
the British Isles. Engines for all industrial purposes will 
continue to be marketed by Messrs. John Fowler from 
their headquarters at Leeds. 

Messrs. Josuva Biawoop anp Son, Limirep, Wednes- 
field-road, Wolverhampton, have purchased the goodwill, 
including ail drawings, patterns, jigs, tools, records, and 
work in progress, of the general-purpose lathes made by 
Messrs. The Britannia Lathe and Oil Engine Company, 
Limited, Colchester. These lathes range from 4} in. to 
9 in. centres and will be made by Messrs. Bigwood, at 
Wolverhampton, in future. 

Mr. H. M. Dowsert, Principal of the Marconi School 
of Wireless Communication, Chelmsford, since 1935, 
and one of the early English pioneers ia wireless commu- 
nication, has just retired after 40 years of service with 
Messrs. Marconi’s Wireless Telegraph Company, Limited, 
Electra House, Victoria-embankment, London, W.C.2. 





Messrs. Werco Conpenser Company, Limtrep, 
Bideford-avenue, Perivale, Middlesex, have appointed | 


Mr. M. R. Gibson, consulting engineer, 76-86, Clydeferry- 
street, Glasgow, C.2, their representative for the whole of 
Scotland 


Messrs. W.'T. Ho niey's Te_eorarn Works Compayy, 
Limrrep, Holborn-viaduct, London, E.C.1, have taken 
over another large portion of the old Southern Railway 
Hotel in Holborn-viaduct. Their sales/export, sales | | 
wiring and other head-office departments have been 
transferred to the offices vacated 

Messrs. NortwHern ALumMINium Company, Limrrep, | 
Bush House, Aldwych, London, W.C.2, inform us that 
they have installed new plant at their Banbury Works, 
Oxon, for the production of extruded aluminium-alloy 
sections of greater length and larger cross section than 
have hitherto been available. The development is a 
result of rapidly-increasing demands for extruded material 
for atructural work 


| Blast Furnace Practice. 








Protection or Trape Marks IN THE Strats Serre 
‘MENTS.—Messrs. Gee and Company, Staple House, 51-52, 
Chancery-lane, London, W.C.2, inform us that an 
Ordinance for the regulation of Trade Marks in the 
Colony of the Straits Settlements has recently been 
pessed and it is expected that it will come into operation 
on February 1. The position, hitherto, has been that this | 
Colony has had no Trade Mark Law and when the 
Ordinance comes into force it will therefore be possible, | 
for the first time, to register Trade Marks in the Colony. 
Part II of the Ordinance provides for the validation, or | 
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TENDERS. 


We have received from the Department of Overseas | 
Trade, 35, Old Queen-street, London, S.W.1, particulars | 
of the undermentioned tenders, the closing dates of which | 
are . ils may be obtai on application to 
the Department at the above address, quoting the 
reference numbers given. 

Turntable, 65 ft. in diameter, hand-operated, metre- 
gauge, for the Jodhpur Railway. Indian Stores Depart- 
ment, New Delhi; February 8. (T. 17,649/39.) 


Steel Road Bridge at Fouad El Awal, over Bahr Moes. | 
Ministry of Public Works, Irrigation Department, Cairo. | 
Egypt ; February 25. (T. 17,665/39.) 

Ventilating Plant for Government Printing Works | 
Stamp Room, Pretoria, P.W.D.117. Union Tender and | 
Supplies Board, P.O. Box 371, Pretoria, South Africa ; | 
February 23. (T. 17,813/39.) 
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Maker on Woodworking and Wood Turning, Tools and 
Equipment, Construction of Simple and Complicated 
Patterns, Modern Molding Machines and Molding 
Practice. By James Rireney, Revised by W. W. 
Mowroe, C. W. Breese and Proressor P. R. Hatt. 
Chicago: American Technical Society. London: The 
Technical Press Limited. [Price 10s.] 

Foundry Work. A Practical Handbook on Standard Foundry 
Practice, Including Hand and Machine Molding with 
Typical Problems, Casting Operations, Melting and 
Pouring Equipment, Metallurgy of Cast Metals, @c. By 
W. C. Simpson and B. L. Gray. Revised by Jonn 
Grennan. Chicago: American Technical Society. 

London: The Technical Press Limited. [Price 10s.] 
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| NOTES FROM THE SOUTH-WEST. 


1939. 


[JAN. 27, 


Carpirr, Wednesday. 


The Welsh Coal Trade.—-An interesting development in 
the Welsh coal trade last week was the placing of orders 
totalling about 500,000 tons for delivery over this year 
by the Italian Coal Monopoly. This was in respect of 
Welsh anthracite descriptions and it was generally 
understood that negotiations were proceeding for further 
business in these classes. This was, approximately, 
about the same quantity as was purchased in 1938. 
So far no business has been locally for steam 
coals, although the Italians have displayed keen interest. 
Orders are expected to be placed early in February, 
however. Italy has always been one of the district’s 
largest customers and during the first eleven months of 
1938 (the latest period covered by official returns), South 
Wales exports to this market totalled 1,027,782 tons, 
compared with 873,185 tons in the same period of 1937 
The Brazilian State Railways who earlier this month 
called for prices for the supply of about 350,000 tons, 
have now decided to invite fresh tenders. This business 
at one time was always placed in South Wales, but 
during recent years the district has lost it to Germany, 
who have entered into a coal-for-coffee barter scheme 
with Brazil. There was little business offering in any 
of the principal trades throughout the week, and collieries 
were again relying upon their existing contract commit- 
ments to enable them to maintain operations at th: 
mines. As yet, however, productions were fairly well 
absorbed and the surplus quantities sellers had on hand 
were by no means unduly heavy. Consequently a fairly 
steady tone was maintained for all classes. Best large 
coals moved off quietly and offers were not pressing. 
Inferiors were in ample supply to meet current require 
ments. A firm tone again ruled for the popular dry sized 
kinds, and some difficulty was encountered by shippers 
in covering their requirements for early deliveries 
Collieries generally held very heavy surplus stocks of 
the small descriptions, which were freely available and 
dull. Cokes remained quietly steady, while patent fuel 
and pitwood were unchanged. 

The Iron and Steel Trade.—There was no development 
of special note in the South Wales iron and steel and 
allied trades last week. Demand for all products remained 
limited and works generaily were again concentrating 
upon completing orders already on their books. 








NOTES FROM THE NORTH. 


Gtascow, Wednesday 

Scottish Steel T'rade.—In the Scottish steel trade the 
heavy side is still extremely quiet as the tonnage being 
specified falls far short of what was anticipated after the 
holidays, and the reduced prices do not seem to have 
induced much fresh buying. The scarcity of orders for 
new tonnage is rather serious, both for the steel maker 
and the shipbuilder, and as the number of vessels on 
the stocks is steadily being reduced and there are few 





Diet.-Inc. O. Wunpram. Berlin: Julius Springer. 
[Price 2 marks.] 

Mitteilungen aus dem Institut far Aerodynamik. Eidgends- 
sische Technische Hochschule Ziirich. No. 7. Anwendung 
gasdynamischer Methoden auf Wasserstrimungen mit 
freier Oberfliche. By Dr. sc. TEcHN. Ernst PREISWERK. 
Zirich: A. G. Gebr. Leemann & Co. [Price 8-80 
francs. } 

United States Bureau of Labor Statistics. Serial No. 
R.845. Karnings and Hours in Private Shipyards and 
Navy Yards. By J. Pertman and others. Washing- 
ton: Superintendent of Documents. 

United States War Department. Port Series No. 27. The 
Port of Tacoma, Washington. Revised 1938. Washing- 
ton: Superintendent of Documents. [Price 50 cents.] 

Ministry of Health. Housing. House Production, Slum 
Clearance, etc. England and Wales. Position at 
30th September, 1938. London: H.M. Stationery 
Office. [Price 4d. net.] 

Department of Overseas Trade. No. 719. Report on Econo- 
mic and Commercial Conditions in Finland. By E. R. 
Linceman. August, 1938. London: H.M. Stationery 
Office. [Price ls. 6d. net.] 

Department of Scientific and Industrial Research. The 
National Physical Laboratory. Abstracts of Papers 
Published in the Year 1937. London: H.M. Stationery 
Office. [Price ls. net.] 

Electrical Year Book, 1939. A Collection of Engineering 
Notes, Rules, Tables and Data. Manchester: Emmott | 
and Company, Limited. [Price ls. 6d. net.] 

By R. H. Sweetser. 

McGraw-Hill Publishing Company, Limited. 

24s.) 


London : 
[Price 


| An Introduction to Electrical Engineering. By Proressor 


E. W. Marcuant. London: Methuen and Company, | 
Limited. [Price 12s. 6d.] 
The Design of Dams. By F. 
Kennepy. Second edition. 
Publishing Company, Limited. 


W. Hawwna and R. C. | 
London: McGraw-Hill 
[Price 30s.] 








Propvuction or Iron anpD Steet tx Great Brirarn.— | 


The December total of 655,700 tons of steel ingots and 


jon the 


| delivery and 111, per ton for export ; 


on order to take their places, the outlook is far from 
promising. In the lighter side of the industry the 
| Government order for sheets and channels for air-raid 
shelters, referred to last week, has caused some stir as 
| local works have been called on to supply 10,000 tons 
of galvanised corrugated sheets and 4,000 tons of channels 
| The sheets will be supplied by Messrs. F. Braby and 
Company, Limited, and Messrs. Smith and McLean. 
Limited, while the channels will be turned out by Messrs 
Colvilles, Limited, the Steel Company of Scotland, 
Limited, and the Lanarkshire Steel Company, Limited 
The sheets will be No. 14-gauge with 5-in. corrugations, 
and the channels will be straight lengths of 6 ft. 6 in.. 
into which the base of the sheets will fit, and the cover 
sheets will overlap and be bolted at the top. The 
stipulation has been made that the complete order must 
be delivered within three months. Shipping orders for 
all classes of steel are very scarce and the general inquiry 
both on home and export account is poor. The following 
| are the current prices :—Boiler plates, 111. 88. per ton; 
ship plates, 101. 10s. 6d. per ton ; sections, 101. 8s. per 
on; medium plates, 12/. 2s. 6d. per ton ; black steel 
sheets, No. 24 gauge, 141. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. per ton, all 
| delivered at Glasgow stations. 
| Malleable-Iron Trade.—A dull tone continues to be 
| general in the malleable-iron trade of the West of Scot 
land, and since the booking of thejfirst lot of orders- 
placed for January delivery, little more has been forth 
coming. The demand for re-rolled steel bars is also 
rather poor, and although the present output '5 
moderately good, there seems to be a lack of confidence 
part of buyers. The market prices are 4 
follows :—Crown bars, 121. 5s. per ton for home deliver) 
or export ; re-rolled steel bars, 111. 15s. per ton for home 
No. 3 bars, 121 
per ton, and No. 4 bars, 12/. 5s. per ten, both for home 
delivery. 

Scottish Pig-Iron Trade.—Quietness is general in the 
Scottish pig-iron trade and the output of the eight 
furnaces in blast is ample for the current demand. With 
the light castings industry on the mend, a little improve- 
ment may be looked for in foundry grades. To-day* 
prices are as follows :—Hematite, 61. 0s. 6d. per ton. 





extension to the Straits Settlements, of Trade Marks | castings brings the output of steelworks in Great Britain, | and basic iron, 5l. per ton, both delivered at the steel 


which are registered in the United Kingdom, subject 


for the year 1938, up to 10,394,000 tons. This total | 


works ; foundry iron, No. 1, 51. 8s. per ton, and No. 3, 


to the necessary application being made, in the Straits | represents 80 per cent. of the record production reached | 57 5. 6d. per ton, both on trucks at makers’ yards 


Settlements, within six months from the date of com- | 
mencement of the Ordinance. It is understood that the 
privileges and rights, granted under Part II of the Ordi- 
nance by virtue of such registration in the Straite 


Settlements. will date from the date of regiatration in the 
United Kingdom 


in 1937. The pig-iron output in 1938 amounted to | 
6,763,000 tons, equivalent to 79 per cent. of the previous | 
year’s total. Metallurgical activity in December was | 
influenced by end-of-year conditions and by hotidavs, 
which amounted to seven workin days in the cese or a | 
number of large plants 











CaLenpar.—We have received a monthly tear-off 
calendar from Messrs. W. Urquhart, 1023-5, Garratt -lane, 
Tooting Broadway. London, 8S.W.17. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Last year’s decline in trade was 
reflected in a drop in steel output. In the twelve 
months, Sheffield turned out 1,512,000 tons, as compared 
with 1,772,000 tons in 1937, and 1,589,000 tons in 1936. 
Owing to holiday influences, production in December 
last fell to 93,500 tons, the lowest monthly output for 
many years. It compared with 128,000 tons in em - 
ber, 1937, and 126,000 tons in November, 1937. The 
current demand for steel has improved. Output for this 
month is expected to show a welcome rise as com 
with December. There is a bigger consumption of basic 
billets, while acid steel is an active market. Structural 
steel is in greater request. The heavy engineering 
departments are operating to capacity. Rolling stock is 
in demand by railway undertakings in this country and 
abroad; among the items on order are i . Wagons, 
springs, wheels, axles, tyres, and buffers. Trade with 
India develops slowly. At one time India was one of 
Sheftield’s best markets, but the decline has been con- 
sistent during the past five years. Engineers specialising 
in the production of hollow forgings for high-pressure work 
are busily employed. Orders are on hand for hollow- 
forged seamless boiler drums for mercantile-marine pur- 
poses. Electric-power development schemes in various 
parts of the country are also calling for products of this 
character. Further progress is reported by special steel 
manufacturers. The demand for stainless steel is un- 
precedented, heavier tonnages are being taken by firms 
producing dairy equipment, marine engineers, textile- 
machinery makers, and the lighter industries. Makers 
of heat- and acid-resisting materials are accounting for 
increased output. Tool-steel producers are doing a larger 
overseas trade, despite keen competition from Germany 
and Czechoslovakia ; an improving demand is reported 
in most types of tools. Engineering works are taking 
larger supplies of twist drills, hacksaws and blades, 
milling cutters, reamers, steel-cutting saws, and fine- 
measuring tools. 


South Yorkshire Coal Trade.—Little improvement can 
be recorded in the export market. Most classes of fuel 
are in full supply ; cobbles and nuts are steady, and 
bunker coal is a weak section. Exports from the 
Humber ports last week totalled 52,000 tons, as com- 
pared with 54,900 tons in the corresponding month last 
year. Latest charterings to load coal at Hull include 
6,000 tons to Buenos Aires, and 7,000 tons to Monte- 
video. Industrial coal is in strong demand on inland 
account, and furnace fuel is a lively section. The house- 
coal position shows a slight tendency to weaken, but the 
coke market arouses more interest. 








ANGLO-GERMAN TRADE Retations.—The Grand 
Couneil of the Federation of British Industries, 21, 
Tothill-street, London, 8S.W.1, at its meeting on Janu- 
ary 18, received a report from the director, Mr. Guy 
Locock, with regard to the informal conversations which 
took place before Christmas with representatives of the 
German Reichsgruppe Industrie with regard to Anglo- 
German trade relations and the question of competition 
between the two countries. The Grand Council approved 
the suggestion that official discussions should take place 
between the two organisations, with a view to facilitating 
negotiations between individual industries in Germany 
and Great Britain on these subjects. The Reichsgruppe 
Industrie has been informed and arrangements are being 
considered for an official meeting between the two bodies 
in the near future. 





Tae Late Mr. H. Stonewaut Jackson.—We regret 
to note the death at Norwood Cottage Hospital, London, 
on January 5, following a series of operations, of Mr. H. 
Stonewall Jackson, for a number of years manager, 
and latterly a director of Messrs. Spencer-Bonecourt, 
Limited, 32-33, Farringdon-street, London, E.C.4. Mr. 
Jackson retired from active work only three months ago. 
He was originaliy with Messrs. Richardsons, Westgarth 
and Company, Limited, Middlesbrough, and was closely 
associated with the late Mr. Tom Westgarth in the 
development of that firm’s specialities, including rolling- 
mill engines and the mechanical gear for large tilting 
furnaces. Mr. Jackson was with Messrs. Spencer- 
Bonecourt for some 16 years and was concerned with 
their activities in regard to waste-heat recovery in 
steelworks and works practice. He was a past- 
president of the Cleveland Institute of Engineers. 





CoNSUMPTION OF ALUMINIUM IN THE UNITED Kinapom. 
—A statement issued by the Aluminium Information 
Bureau, Bush House, Aldwych, London, W.C.2, shows 
that the consumption of aluminium in the United 
Kingdom in 1938 is estimated to have reached a new 
record of approximately 65,000 tons. This shows an 
increase of some 35 per cent. over the consumption for 
1937 and of 88 per cent. over the figure for 1936. Home 
production of aluminium is also increasing, as is indicated 
by the fact that imports of bauxite in 1938, namely, 


248,930 tons, were 13-5 per cent. above the imports for | 


1937. About 80 per cent. of Great Britain’s supplies of 
aluminium in 1938 were imported as metal, the Bulk of 
the remainder being produced from imported bauxite. 
Out of the 46,254 tons of aluminium imported in 1938 as 
ingots, blocks and slabs, Canada supplied 30,414 tons, 
Switzerland 9,546 tons, and Norway 5,348 tons. Imports 
of aluminium sheets, circles and shapes increased from 
3,643 tons in 1937 to 4,444 tons in 1938, while imports of 
foil and other manufactures declined from 1,733 tons to 
1,304 tons. The total imports of aluminium in all forms 
were 40 per cent. higher in 1938 than in 1937. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLesBRroucH, Wednesday. 


The Cleveland Iron Trade.—The production of Cleveland 
pig is still irregular and light, and tonnage stored at 
makers’ yards is small, but supply is quite adequate for 

mt moderate requirements. The virtual prohibition of 
tinental competition inspired the hope of a material 
expansion of demand for Tees-side brands of foundry 
iron, but prospects of appreciable enlargement of con- 
sumption are less bright than recently. Some North-East 
coast foundries are rather better employed than of late, 
but new orders are not readily obtained, and the work 
on hand does not necessitate much larger deliveries of 
pig-iron. The opinion prevails, however, that market 
inactivity will not be of long duration. Merchants have 
no difficulty in obtaining command of tonnage. They 
ready possess as much iron as they care to carry under 
existing conditions. The distribution of tonnage held by 
second hands is almost confined to deliveries to home 
customers of long standing. New sale outlets are 
difficult to discover. Merchants see no prospect of any 
resumption of export trade. Old and valued Continental 
customers, lost when acute scarcity of Cleveland pig 
drove them to resort to other sources of supply. can buy 
iron abroad on terms with which sellers of Tees-side 
brands cannot compete. Values of Cleveland pig are 
ruled by No. 3 description at 99s. delivered within the 
Tees-side zone. 

Hematite.—Accumulations of East coast hematite at 
the blast-furnaces is heavy, and output is still rather 
excessive, but stocks are unlikely to reach embarrassi 
dimensions. Producers are prepared to restrict make ii 
they consider such action prudent, but hope and believe 
that movement in that direction will not be necessary. 
Demand is expected to improve to an extent that will, 
at least, absorb make. Consuming works owned by 
hematite makers are less actively employed than could be 
wished, but promise to need increased supplies of iron, 
and buyers who have taken up arrears of delivery are 
likely to enter into new contracts. Merchants are 
making moderate sales for home purposes, and continue 
in touch with Continental customers, who, however, 
place only occasional orders for special quality of iron. 
Quotations are governed by No. 1 quality of hematite 
at 120s. 6d. delivered to north of England areas. 

Basic Iron.—The nominal price of Tees-side basic iron 
stands at 92s. 6d. Supply is plentiful, but makers reserve 
all output for use at their steelworks. 

Pig-Iron Shipments.—In the first ten days of this 
month not a single shipment of pig-iron was made from 
the Tees, and the total January loadings to date amount 
to only 900 tons. 

Foreign Ore.—There is a continued absence of new 
features in the foreign ore branch of trade. Consumers 
are heavily bought and overstocked. Business is at a 
standstill, and resumption of transactions cannot be 
expected until users have taken up much of the tonnage 
overdue for acceptance. Imports are restricted to the 
—— room that can be provided. To date this 
month, 66,745 tons have been unloaded, compared with 
65,461 tons for the corresponding part of December. 


Blast-Furnace Coke.—Durham blast-furnace coke is in 
very ample supply and slow of sale. Local users have 
little occasion to buy. Sellers would readily make 
extensive contracts at fixed figures which are based on 
good medium qualities at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel firms have little material on hand, and with Con- 
tinental competition greatly reduced by conditions now 
existing, hope to book considerable orders, but, as yet, 
buyers are kward. The passing of stocks of foreign 
products has, however, resulted in re-rollers absorbing 
more British material. Finished iron and steel producers 
are moderately well employed in certain departments, 
but need new contracts to enable them to maintain 
tonnage output at present level. Export inquiries are 
still on a disappointing scale. For home trade market 
quotations stand: Common iron bars, 121. 5s.; soft 
steel billets, 71. 7s. 6d.; hard steel billets, 8/. 10s.; steel 
bars, 111. ; steel strip, bridge and tank plates, 10/. 108. 6d.; 
steel ship rivets, 14/.; iron ship rivets, 15/.; steel con- 
structional rivets, 151. 5s.; steel boiler plates, 111. 8s. ; 
steel angles, 101. Se. ; steel joists, 101. 8s. ; Tees, 111. 88. ; 
heavy sections of steel rails, 9/. 10s. ; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 14/. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Iron and Steel Scrap.—Demand for all kinds of cast 
iron scrap is very limited, while business in steel scrap 
shows no sign of expansion. 








Pouisn Coat Ixpustry.—The output of coal from 
Polish collieries during the first 10 months of 1938 was 
31,270,000 tons, as com d with 29,648,000 tons during 
the corresponding period of 1937. The difference of 





INSTITUTION oF Civi ENGINEERS.—Birmingham and 
District Association : To-night, 6 p.m., The James Watt 
Memorial Institute, Birmingham. Joint Meeting with the 
West Midland District of Tur INstrruTION OF MUNICIPAL 
AND County Enorneers. “ Air Raid Precautions with 
Special Reference to Civil and Municipal Engineering 
Problems,” by Commander A. H. 8. Casswell. Northern 
Ireland Association: Monday, January 30, 6.15 p.m., 
The Queen’s University, Belfast. “Cork Swimming 
Pool,” by Mr. 8. W. Farrington. Portsmouth, Southamp- 
ton and District Association: Thursday, February 2, 
7.15 p.m., The Municipal College, Portsmouth. ‘ The 
Lymington and Yarmouth Slipways,” by Mr. Julius 
Cacsar. Yorkshire Association: Thursday, February 2, 
7.30 p.m., The Hotel Metropole, Leeds. ‘‘ Aeroplane 
Controls and Auxiliaries,” by Mr. G. C. F. Ely. 

INsTITUTION OF MECHANICAL ENGINEERS.—<Steam 
Group: To-night, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Informal Discussion on “ High-Lift Safety 
Valves,”” to be introduced by Mr. G. Sewell. Scottish 
Branch: Thursday, February 2, 7.30 p.m., The Royal 
Technical College, Glasgow. ‘* Diesel Engine Develop- 
ment.’’ Yorkshire Branch: Thursday, February 2, 
7.30 p.m., The Technical College, Bradford, “* Springs,” 
by Mr. T. H. Sanders. Internal Combustion Engine 
Group: Friday, February 3, 6 p.m., Storey’s-gate, 
Westminster, 8.W.1. Extra General Meeting. ‘‘ Con- 
cerning Cylinder Bore Wear,”’ by Mr. Alex. Taub. 

Royau Instirvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “* Structure of Proteins,’ by Professor J. D. 
Bernal. Saturday, January 28, 3 p.m., “ Art and Indus- 
try.—II,” by Mr. Frank Pick. Tuesday, January 31, 
5.15 p.m., “ An Introduction to Chemical Mechanics,”’ 
by Professor M. Polanyi. Friday, February 3, 9 p.m., 
** Bigger London or Better London,” by Sir Charles 
Bressey. Saturday, February 4, 3 p.m., “ Art and Indus- 
try.—III,” by Mr. Eric Gill. 

InstiTruTION oF ELeEctricaL Enoingers.—North- 
Western Centre: Tuesday, January 31, 7.15 p.m., The 
Engineers’ Club, Manchester. ‘The Empire Service 
Broadcasting Station at Daventry,”” by Messrs. L. W. 
Hayes and B. N. MacLarty. Wireless Section : Wednes- 
day, February 1, 6 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. ‘* Electrolytic Condensers,’’ by Mesers. 
P. R. Coursey and 8. N. Ray. Institution: Thursday, 
February 2, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. “‘ The Empire Service Broad- 
casting Station at Daventry,” by Messrs. L. W. Hayes 
and B. N. MacLarty. Meter and Instrument Section : 
Friday, February 3, 7 p.m., Savoy-place, Victoria-em bank- 
ment, W.C.2. (i) “ The Electrical Protection of Cold- 
Cathode Luminous Discharge-Tube Installations,” by 
Dr. H. M. Barlow. (ii) “‘ An Electrostatic Analyser 
for Complex Waves of Small Amplitude,” by Professor 
J. C. Prescott. 

InstITUTE OF MeEtats.—Birmingham Local Section : 
Thursday, February 2, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ Defects in Non-Ferrous 
Ingots,” by Mr. G. L. Bailey. 

Nortu-East Coast InstiruTion oF ENGINEERS AND 
SuipsulLpEers.—Friday, February 3, 6 p.m., The Mining 
Institute, Neweastle-upon-Tyne. ‘ Vibration Problems 
from the Marine Engineering Point of View,” by Dr. 
T. W. F. Brown. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Tue InstiruTion or Gas Enatneers.—The 76th 
annual general meeting of the Institution of Gas Engi- 
neers, 1, Grosvenor-place, London, 8.W.1, will be held 
in London from June 6 to 9, 1939. The llth autumn 
research meeting will also be held in London on Novem- 
ber 7 and 8, 1939. 





Wortp Propuction or Tin-Piate.—During 1937, the 
production of tin-plate throughout the world totalled 
4,257,000 tons. he principal producer, the United 
States, manufactured 2,421,614 tons; next came the 
United Kingdom with 957,800 tons, and third, Germany, 
with 263,011 tons. 


AMERICAN Society oF MECHANICAL ENGINEERS.—The 
third award of the Hoover Medal of the American Society 
of Mechanical Engineers has been made to Mr. John 
Frank Stevens. The Medal was presented during the 
recent annual meeting of the Society, held in New York, 
from January 18 to 21. 


Tue Iron anv Street Instirvurs.—The annual meeting 
of the Iron and Steel Institute will be held at the Institu- 
tion of Civil Engineers, Great George-street, London, 
S.W.1, on May 4 and 5. The annual dinner will take 
place at Grosvenor House, Park-lane, London, W.1, at 
7.30 p.m., on May 4. 








1,622,000 tons represents an increase of 5-47 per cent. 


Tue “ JournaL oF Commerce’? ANNUAL REVIEW.— 
The annual review of shipping, shipbuilding and marine 
engineering, published by The Journal of Commerce and 
Shipping Telegraph, contains a symposium of short 
surveys of the present position of British shipping, 
contributed by leading shipowners and shipbuilders. 
In additon, there are some sixteen special articles dealing 
separately with such topics as freights, war-risk insurance, 


INSTITUTION OF NavaL ArcuitTects.—The Council of 
the Institution of Naval Architects, 10, Upper Belgrave- 
street, London, 8.W.1, has awarded the Gold Medal of 
the Institution for 1938 to Mr. A. P. Cole, R.C.N.C., for 
his paper, “‘ Destroyer Turning Circles,” and the Premium 
to Messrs. F. H. Todd and J. Weedon for their joint paper, 
“Further Resistance and Propeller Experiments with 
Models of Coasters.”” The Wakeham Prize for 1938 
has been awarded to Mr. I. C. Bridge, for his paper, 
“Structural Stress in an Oil Tanker under Service 
Conditions.” The Gold Medal, Premium, and Prize 











port improvements, and technical developments in hull 
design and marine engineering. The Review is obtainable 
from the offices of The Journal of Commerce, 17, James- 
street, Liverpool. 





will be presented at the annual general meeting on 
Wednesday, March 29, at the Royal Society of Arts, 
John-street, London, W.C.2. 
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AUTOMATIC ATTACHMENT For Monarcu Latues.—The 
standard types of general purpose and tool room lathes 
manufactured by Messrs. Monarch Machine Tool Com- | 
pany, Sidney, Ohio, U.S.A., can now be converted, by 
an electrically-operated attachment, to automatic | 


working. The object of the attachment ix to enable 





Micrometer ConpENSER; Messrs. H. W. ScLuivan, Fic. 22. 





“ENGINEERING 


Drat-Gauce Type ExTENSOMETER ; Messrs. THOMAS 
MERCER. 


loading and unloading the work and returning the saddle | type and repetition work is therefore possible, diameters 
to the starting point so that one man can attend to several | and lengths being duplicated within + 0-002 in. The 
machines. Briefly, the device consists of electro- | attachment, which is known as the automatic sizing 
magnetic controls which determine the length of the/ unit, is not operated from the lathe spindle, but from 


longitudinal feed of the saddle and the transverse feed| a small independent motor-generator set, furnishing 


operation, while leaving them available for normal|of the cross-slide. These controls, after setting to| current of 15 volts to some parts of the device and of 


produce the type of cut required, do not require further | 115 volts to the other. Pick-off gears enable the auto- 


repetition work to be done with no other attention than adjustment for continued operation on pieces of that | matic feed rates to be varied. 
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THE THIRD PHASE. 


Sirk AvcKLAND GEDDES, now adviser to the 
Minister of Civilian Defence, gave some interesting | 
advance information on Tuesday of last week to a | 
Beckenham audience, upon the course of the next 
war. Sir Auckland, who was Minister of National 
Service in the last war, doubtless spoke after 
careful consultation with the highest military and 
other expert advisers to the Government, and his 
views will therefore be generally acc pted as those 
held in the most responsible official quarters. We 
are told that the war, if and when it should come, 
is to develop in phases, of which Sir Auckland 
enumerated three. The first of these he charac- 
terised*as the evacuation phase ; the second would 
commence when, having effected our evacuation, 
our Fleet got to sea and began to threaten the 
enemies’ communications; and the third would 
open subsequently, if the end did not come during 
phase two, and would take the form of the * sort of 
war we had before.” Presumably this implies not 
only a B.E.F. as in 1914, but also the Nation in 
arms, as in later years. We wish the speaker could 
have confidently added a fourth, picturing the 
triumph of the British view of “‘ peace with justice.” 

It is something to the good to know that when 
the event comes off it will follow a definite pro- 
gramme of which everybody at home and abroad 
has been duly apprised ; but we cannot help feeling 
a little uneasy that our contestants may not be 
so ready to follow our National Sporting Club rules 
as is supposed, and may circumvent, if they think 
it will serve them to do so, the sequence so carefully 
laid down by us. It would seem, from Sir Auckland | 
Geddes’ remarks, and especially from his reference | 





| handbook will have been published and be in course 
| of distribution. Since at the time of writing the con- 
| tents of the iatter are only partly known, it is not 
| possible to discuss its proposals. Moreover, it 
covers, naturally, many of the aspects of the situa- 
tion with which we have no direct concern. _ It 
undoubtedly represents a great deal of hard work, 
investigation and consultation, all crowded into the 
short four months just past, in the respite that 
we have been granted through the good work done 
by the Prime Minister, but, as we see it, it is even 
so only the beginning of things. A vast amount 
of energy will have to be applied to sorting the 
information thus procured before we can get down 
to tangible results of a kind which will enable us 
to face ‘‘ phase three * with some confidence. 

All this while there has been engineer talent 
available, and, in the face of the admitted fact 
that the war will be an engineers’ war, even more 
so in fact than the last, it has been a disappointment 
to many that early steps have not been taken to 
organise this material already to hand. A crowded 
informal meeting was held recently at the Institution 
of Civil Engineers at which it was hoped that some- 
thing would have been said on the subject. It 
was decided that this meeting should not be reported 
in the Press except by way of an official statement 
which will appear in due course in these columns, but 
there is no harm in recording that one of the state- 
ments made was to the effect that there were long 
waiting lists for the engineer units of the Territorial 
Force and Reserve, a fact which, of course, any 
applicant can ascertain. Waiting lists of this kind, 
as well as the Institution lists, savour to-day of 
the anachronistic. They are incongruous and out 
of place. If the scale of our defence programme 
work is warranted, the supplementary personnel 
for “‘ phase three” should already be in embryo 
shape, and where better could a start be made than 
by turning waiting lists into training units and 
sorting and co-ordinating the lists at our Technical 
Institutions. 

In view of the stress which has been laid upon “ de- 
fence,’ we are, indeed, glad to note recent remarks 
by the Director-General of the Territorial Army, 
General Sir Walter Kirke, who on Saturday last 
said that to make passive defence as important as 
active defence by the Navy, Army and Air Force, 
was to mislead the nation. Sir Walter Kirke also 
advocated waiting lists, but we doubt not that he 
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would be willing to carry his preparations much 
further if the Government’s policy admitted of 
this. 

In sport we make every preparation to put a full 
team, completely trained, into the field to face 
the number we know our opponents will bring to 
the ground. It will be little consolation, if in the 
end we lose the match, to know that though we 
played short handed, our men put up a plucky game, 
such as they did in 1914, and we know would do 
again. Nationally, we regard the defence programme 
as a form of insurance—it is worth spending some 
money to save ourselves from greater loss. So, too, 
might the expansion of our military engineer ser- 
vices be regarded. Indeed, the more forward we 
are with our preparations, the less likely we are 
to have to use them, to the great gain of all. 
This was the first point of Mr. Chamberlain's 
broadcast whose reference, however, to “ defence ” 
was, it will be noted, coupled bv The Times with 
the very necessary power “to hit back.” If we 
work on too large a scale—what matter? Better 
insure in that way than have the difficulties of 1914 
repeated. We voice the minds of many when we 
state that bitter disappointment is felt that so many 
of those who volunteered in September have since 
heard nothing further, and that the recent meeting 
at the “ Civils turned so largely on the long-range 
view of co-operation between civilians and the 
military, when something on much more imminent 
affairs was looked for. 


THE FUTURE OF BRITISH 
SHIPPING. 


THE increasing difficulties which have beset the 
British shipping and shipbuilding industries during 
recent years have been the theme of many articles 
in our columns and in the Press generally, and 
repeatedly hopes have been expressed that each 
successive temporary check to their downward 
progress would prove to be the beginning of a steady 
upward trend. The beneficial results of the tramp- 
shipping subsidy and of the international freight 
co-operation schemes on the one hand, and the 
stimulus of new Admiralty contracts on the other, 
have produced quite considerable restorative 
effects, but events have shown that a permanent 
remedy was still to seek; and the more detailed 
examination of the problems of the shipping industry, 
begun last year at the instigation of Mr. Oliver 
Stanley, the President of the Board of Trade, 
hardly justifies the continuance of such optimism 
80 long as the present unequal operating conditions 
are maintained. The difficulties of the shipyards 
are different in character, but are closely linked with 
those of shipowners, whose reluctance to order 
new tonnage is dictated soiely by the impossibility 
of employing it profitably, and, indeed, the uncer- 
tainty whether it can be usefully employed at all 
in many trades where formerly the British flag was 
paramount. 

The severity of the opposition which now faces 
British shipping in world markets is succinctly 
stated by Sir Archibald Hurd, in a pamphlet* issued 
by The Shipping World. Since 1895,”" Sir Archi- 
bald “the mercantile marines of the 
United States and Japan have trebled; those 
under the flags of Russia and the old Baltic States 
have doubled; the shipping of Norway, Holland 
and Italy is, in each case, of twice the tonnage it 
was, and Greek tonnage has more than doubled.” 
Meanwhile, the total of British tonnage, after rising 
to a maximum of about 20} million, has fallen 
to 17} millions, represented by 2,000 fewer ships 
than we possessed in 1914, and a large proportion 
being tankers, one-way ships which are incapable 
of use for the transport of general cargoes. On a 
numerical basis alone, therefore, the problem of 
securing a remunerative volume of carrying trade 
presents difficulty enough, without the additional 
adverse factors of the heavy subsidies which so 
many foreign Governments contribute to the main- 
tenance of their ships in trades where they could not 
continue to operate successfully on terms of open 
competition. 
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The various minimum freight schemes, it may be 
said at once, have been of material assistance to 
shipping generally, by reducing the losses formerly 
entailed by sending ships long distances for cargoes 
which, in the event, did not pay for the transport. 
At a meeting of the International Consultative 
Committee, held at the Chamber of Shipping in 
London, on January 20, the chairman of the Tramp 
Shipping Advisory Committee (Mr.G. P. Christopher) 
presiding, it was stated that the administration of 
these schemes during the past year had been attended 
by “a remarkable measure of success”; and the 
meeting, at which were representatives of eleven 
maritime countries, unanimously confirmed the 
industry’s resolve to continue and support the 
system. The principle of an agreed minimum freight, 
however, only applies to certain trades, and is 
comparatively limited in its effect upon the economic 
position of British shipping as a whole. 

The readiness of the Government to participate 
in united action for the rehabilitation of the 
industry was affirmed by Mr. Oliver Stanley, M.P., 
in July last, since when a series of “ fact-finding 
committees’ has been gathering and collating 
evidence of the losses of carrying trade to British 
ships, both by reason of the reduction in British 
exports, and also as the direct result of foreign 
subsidies and the employment of financial and 
political pressure by certain governments. The 
conclusion to which the study of these data led the 
committees was that the only satisfactory counter- 
action is for the British Government also to support 
its national mercantile marine ; proposals to that 
end were formulated, and have since been co-ordi- 
nated by the Joint Shipping Policy Committee 
of the Chamber of Shipping and the Liverpool 
Steam Ship Owners’ Association. In brief, they 
comprise a renewal of the subsidy to deep-sea 
tramp shipping, to the extent of 2,500,000/. per 
annum for five years; the creation of a Liner 
Defence Fund (as distinct from a subsidy), to which 
Parliament should vote an annual sum of 5,000,000/. 
for a like period; and a subsidy of 500,000/. per 
annum for five years to British coastal tramp 
vessels, on similar terms to the deep-sea tramp 
subsidy. In addition, it was suggested, the Govern- 
ment should use its influence to ensure that cargoes 
in which British shippers have a direct interest 
should be carried, whenever possible, in British 
ships. Out of the Liner Defence Fund, it was 
proposed that 500,000/. annually should be allocated 
to liner services engaged in the Near Continental 
and Mediterranean trades. The Fund would be 
administered by the Treasury, on the advice of an 
independent commission of three, a chairman and 
two colleagues, to whom any threatened line or 
group of lines should be able to apply in case of need. 

In reviewing the whole question of shipping 
policy, the industry could not ignore the serious 
position of the British shipbuilding yards, in view 
of the necessity that owners should be able to 
acquire new tonnage at prices which would not 
constitute yet another handicap in their competition 
wit» foreign-owned vessels. This matter, however, 
was really outside the purview of the shipowners’ 
committees, so far as effective remedial measures 
were concerned, and they contented themselves, 
therefore, with an expression of their readiness to 
co-operate with the Board of Trade and the ship- 
building industry in an immediate consideration 
of this * vital and urgent problem.” On the question 
of building up a reserve of tonnage for emergency 
purposes, the joint committee merely observed that 
the industry was prepared, if the Government 
desired, to look further into the possibility. 

Further comment on this point, however, and 
on the present situition in the shipyards in general, 
has been made by a number of prominent ship- 
builders, among whom may be mentioned Mr. F. C. 
Pyman, who was president of the Shipbuilding 
Employers’ Federation in 1937-38, and his successor 
in that office, Mr. A. Murray Stephen. Mr. Stephen, 
writing in The Glasgow Herald Trade Review of 
December 29, 1938, pointed out that only in two 
years out of the last ten have the necessary ships 
been built in this country to maintain the British 
Mercantile Marine at normal strength, on the 
assumption of an average life for a ship of 20 years ; 
and even that unsatisfactory comparison ignores the 





fact that, of the ships built, many were intended 
for export, and not for home ownership. It appears 
almost inevitable, Mr. Stephen considered, that 
in 1939 Britain’s output will rank no better than 
fifth among the shipbuilding nations, being exceeded 
by those of Germany, Japan, the United States 
and Scandinavia—“a catastrophic fall from the 
1929 position, when British shipbuilders were 
launching ton for ton with the rest of the world.” 
In spite of the warshiv work in hand, and the 
elimination by the National Shipbuilders’ Security 
organisation of one-third of the berths in the coun- 
try, less than half of those remaining are now 
occupied. 

Beyond supporting the proposal that a Minister 
should be specially charged with the study of both 
industries and their problems, and the formulation 
of a policy for their assistance, Mr. Stephen did not 
suggest any particular course of action, but Mr. 
Pyman, surveying “ The Shipyards and the Shipping 
Crisis”’ in Lloyd’s List, went further. If, he 
pointed out, our shipyards built no more mercantile 
tonnage for British account during the next ten 
years than they had done during the last ten, the 
total of British tonnage would fall from the present 
level of 17} million tons to about 11 millions. To 
maintain even the present diminished total, not 
less than 1} million tons must be built per year. 
Even in 1936 the actual figure was only 1,091,000 
tons gross ; in 1938 the orders placed amounted to 
only a bare 300,000 tons. Shipbuilders cannot 
be expected to supply ships at prices below the 
cost of production. Shipyard wages costs cannot 
be greatly reduced, but more favourable terms 
might be obtained for the supply of materials, 
together with some reduction in overheads. For 
the rest, Mr. Pyman considered, the only solution 
lay in direct Government support, by subsidy and 
all other means that may be available in the pro- 
cesses of international bargaining. 








NOTES. 
Tae INSTITUTION OF MECHANICAL ENGINEERS. 


THE Institution of Mechanical Engineers’ Journal 
for January, which recently appeared in its usual 
size in spite of the surreptitious change introduced 
in connection with the Proceedings, contained a 
reference to a scheme which we heartily commend 
to our readers, planned to put the Benevolent Fund 
of the Institution on a better financial footing. 
Although the support of this fund has improved 
recently, there is a long way to go before its condition 
can be considered satisfactory ; even while grants 
are made on a lower scale than formerly it is 
necessary to encroach each year upon capital funds. 
An appeal was therefore issued in December in the 
hope of rectifying this. It is calculated that if an 
additional 10,0001. of capital can be raised th 
interest on such a sum would about make good 
the present yearly deficit in the revenue sum avail- 
able for grants, so that in the future direct benefit 
would accrue to the fund from further capital 
gifts, bequests, &c. The appeal, we are glad to 
state, may be considered to be meeting with 4 
fair response, especially when account is taken of the 
time of year at which it was circulated, but it s 
to be hoped that a much larger circle of member 
will become alive to their responsibilities in this 
connection than at present seems to be the case. 
There is no reason for supposing that engineers ar 
less charitable than other sections of the community. 
but they cannot be regarded as more so, judged by 
the charities pertaining to their own profession. 
As the Appeal Committee point out, in a corporate 
membership of over 9,000 there ought easily to be 
400 capable of contributing 25/. apiece, especially 
with business at its present level. It is to be 
feared that having experienced thin times for some 
years and lost a good deal of foreign trade. the 
engineering community is apt to look upon life 4 
little despondently. This is not the way to success : 
but if there should be some little degree of pessims! 
regarding the future, is this not all the more a reaso! 
why sympathy should be active towards those whom) 
misfortune has actually already touched ? Doubtles 
many have subscribed recently from quite sincer 
motives to the great funds for refugees, &c. The 
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Institution fund cannot benefit by emotion aroused 
through international influences, nor is there in its 
case the glamour of subscription columns in the daily 
Press, but it is none the less very deserving. Do not 
let us leave it to others whom we may think better 
able to give than we are. We all know that if we 
want a job done really well we take it on ourselves. 
Let us apply this to putting the fund on a good 
footing. On the subject of the Journal itself we note 
with some surprise that nothing is said in the last 
issue with reference to or in explanation of the change 
of form of the Proceedings. Some justification, we 
think. might have been forthcoming from the Pub- 
lications Committee, for, we are sure, all would 
regret any leanings in Institution affairs towards 
autocratic management of the kind not long ago 
characteristic of a neighbour body. While discussing 
Institution matters we may take the opportunity 
of joining in the general expression of regret at 
the retirement, through ill-health, of Brig.-General 
Magnus Mowat, whose work and kindly sympathy 
has been much appreciated by members, as well 
as by beneficiaries of the Benevolent Fund, which 
he has always had much at heart. General Mowat’s 
retirement was announced in the December Journal, 
coupled with an invitation on the part of the Council 
for applications for appointment to the position of 
Secretary. In order to give time to those at a 
distance we understand that such applications will 
be received for some while yet. 


Roap TRANSPORT IN WARTIME. 


Detailed plans were announced on ‘Tuesday, 
January 17, by the Ministry of Transport, for the 
organisation and control of goods transport by road 
in the event of war. In a foreword it is stated that 
the fuel for ordinary commercial traffic will proba- 
bly have to be severely rationed. The basis of the 
plan is that all classes of operators should volun- 
tarily form themselves into working groups in peace 
time for war-time purposes. A group will be 
constituted by not less than 25 nor more than 100 
vehicles, though smaller or larger groups may be 
recognised in special circumstances. A group will 
normally consist of vehicles which are all main- 
tained in peace time in the same sub-district. The 
sub-districts into which the country is divided are 
given in an appendix to a booklet which will shortly 


be issued to the holders of A, B or C licences under | 


the Road and Rail Traffic act. 
however, the division into sub-districts will be 
effected after the formation of the groups. Groups 
will consist as far as possible of vehicles used in 
peace time for the same class of work, and in parti- 
cular, it is considered especially desirable that 
vehicles normally used solely for carrying raw 
materials for food manufacture or the wholesale 
distribution of food should be grouped together 
and separately from other vehicles. The grouping 
will not apply to petrol and oil tank vehicles, or to 
vehicles specially designed for the conveyance of 
abnormal indivisible loads. It is suggested that 
operators in each sub-district should consider how 
and with whom they can best work together to 
provide a suitable group to play its part in the 
national system. An operator who enters a 

shadow” group in peace time must agree to 
remain in it, if he remains in business and in the 
same sub-district, for one year. Arrangements have 
been made for all earmarking of vehicles for the 
armed forces or civil defence services to be notified 
to the chairman of traffic commissioners and licensing 
authority in each traffic area, by the Government 
department or service concerned. To prevent 
overlapping, a complete register of vehicles will be 
maintained at each area office. It is stated that in 
working out the plan, the Minister of Transport 
has had the co-operation of the Road ‘Transport 
Defence) Advisory Committee, consisting of leading 
men in the road transport industry, with represen- 
tatives of the railways and of the Transport and 
General Workers’ Union. 


In large centres, 








_ Hine Purcuase Acr, 1938.—Messrs. United Dominions 
rust, Limited, Regis House, King William-street, 
London, E.C.4, have issued a pamphlet dealing with the 
Hire Purchase Act, 1938. The text of the Act is repro- 
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iced and a simple explanation of its provisions given, 
gether with some hints on its practical application 
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An ordinary general meeting of The Institution 
of Mechanical Engineers was held on Friday, 
January 20, at Storey’s-gate, St. James’s Park, the 
chair being occupied by the President, Mr. David E. 
Roberts. 

After the transaction of the formal business, the 
Acting Secretary read the names of those members 
who would retire from office, by rotation, at the 
ensuing annual general meeting. The list comprised 
the President, Mr. David E. Roberts; two vice- 
presidents, Mr. E. Bruce Ball and Eng. Vice-Admiral 
Sir Robert B. Dixon, K.C.B., and seven members of 
council, viz., Eng. Vice-Admiral Sir Harold A. 
Brown, K.C.B., Mr. Sterry B. Freeman, C.B.E., 
Dr. H. J. Gough, M.B.E., F.R.S., Mr. Claude D. 
Gibb, M.E., Mr. R. E. L. Maunsell, C.B.E., M.A., 
Sir 8. Leonard Pearce, C.B.E., D.Se., and Dr. Harold 
Heywood, M.Sc. (associate member). It was stated 
that, in order to ensure a ballot, six more members 
of Council than there were vacancies had been 
nominated by the Council. The nomination list 
was: as President, Mr. E. Bruce Ball; as vice- 
presidents, Eng. Vice-Admiral Sir Robert E. Dixon 
and Sir 8S. Leonard Pearce ; as members of council, 
Mr. C. B. Dicksee, Mr. F. B. Perry, Mr. S. B. Free- 
man, Mr. C. D.Gibb, Lord Dudley G. Gordon, D.S.0., 
Dr. H. J. Gough, Mr. J. T. Graham, Mr. F. W. 
Hawksworth, Mr. A. H. Lloyd, B.Se., Mr. R. EF. L. 
Maunsell, Mr. W. C. Mitchell, B.Se., Mr. Alfred 
Roebuck, and Mr. B. C. Tams, B.Sc. (associate 
member). In response to notification from the 
president that further nominations were admissible, 
Mr. Bernard H. Brown, of the North Eastern Branch, 
was proposed by a member and his name added to 
the list. 

MACHINE-TOOL PRACTICE. 

The President then called upon Professor Demp- 
ster Smith, M.B.E., M.Sc.Tech., to read a synopsis 
of nine papers forming a symposium on Machine- 
Tool Practice. These papers were: “‘ Gauging in 
Machine Tool Manufacture,” by T. Curson; “ The 
Production of Precision Gears for use on Machine 
Tools,” by J. Gordon Lang; “ The Use of Ball and 
Roller Bearings for Machine Tools and their Influence 
on Accuracy,” by E. W. Field ; “ Planing, Shaping 
and Slotting Machines and Practice,” by Wilfred 
Alderson; ‘“‘ Heavy Milling Machines and Prac- 
tice,” by J. L. Hall; “ Light Milling Machines and 
Practice,” by I. H. Wright; “‘ Precision Grinding 
Machines,” by H. H. Asbridge; ‘“‘'The Forming of 
Screw Threads by Grinding,” by S. J. Harley, B.Sc. ; 
and “The Production of Accurate Bores by Fine 
Boring, Grinding, Honing, and Lapping,” by 
T. P. N. Burness. Professor Dempster Smith’s 
synopsis is given on page 111 of this issue, and an 
abridgement of Mr. Curson’s paper on page 112. 
Some of the other papers will be dealt with in 
subsequent issues. 

In inviting discussion of the papers, Mr. Roberts 
observed that the large attendance at the meeting 
indicated what an immense interest was taken 
in the important subject outlined in them, and 
seemed to point to the need for a Machine Tool 
Group within the Institution. He would assure 
those who were interested in machine-tool manufac- 
ture that if they cared to suggest the formation of 
such a group, the proposal would be most sympa- 
thetically considered by the Council. It was 
unfortunate that the author of one of the papers, 
Mr. T. P. N. Burness was, through sickness, unable 
to be present at the meeting. 

The discussion was opened by Mr. C. D. Gibb, 
who commenced by a commendation of the choice 
of subject for the symposium. Personally, he was 
particularly interested in the machining of forgings 
and castings, including the milling of stainless steels, 
some of which were in the austenitic group and 
contained about 35 per cent. to 36 per cent. nickel 
and 8 per cent. to 10 per cent. chromium. These 
steels work-hardened very rapidly, and the milling 
of them had called for extensive re-tooling of the 
department concerned. It was difficult to get a 
satisfactory finish or degree of output when orthodox 
up-cut milling with 20-deg. spiral cutters was 
practised, but by adopting down-cut milling and 
45-deg. spiral cutters the output had been doubled 
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| with the older type of plant. 


and the finish very materially improved. It had 
been found that the life of milling-machine cutters 
was very much longer on machines having hydraulic- 


| feed tables than on those with screw-feed tables, and 
| in roughing operations it had been found better to 


increase the depth of cut and reduce the rate of 
feed. Down-cut milling gave a superior finish no 
screw-feed machines, but there was no noticeable 
ditference in finish on the hydraulic-feed machines, 
whether up-cut or down-cut milling was used. 

The output could be increased by reducing the 
diameter of the cutter to the minimum that the 
work in hand would permit. Wherever possible, a 
45-deg. spiral angle was adopted, and the cutting 
edge was undercut 10 deg. The number of cutter 
teeth was kept down to a minimum, as this not 
only gave stronger teeth, but cheapened grinding 
and resulted in longer life, the first cost of the 
cutters being also naturally kept down. If several 
cutters were threaded on one arbor, the keys were 
carefully staggered. His firm had found that cutters 
made in their own tool-room gave better output and 
had longer life than those purchased from specialists. 
It might be that the makers of these cutters desired 
to get a very good finish, useful from the sales point 
of view, and wanted to reduce cracked cutters to 
a minimum. To secure both these ends they 
possibly did not take the high-speed tool steels up 
to the maximum temperature so essential if the best 
were to be got out of a cutter. His firm had found 
that an unsightly cutter with signs of blisters on it 
gave the best output. 

For very heavy lathes employed on chuck work 
they considered bronze bearings gave a superior 
finish to roller bearings, but this only applied to 
lathes handling work of several tons weight. They 
were of opinion that horizontal machines for face- 
milling heavy stationary work could be adopted 
with advantage more widely in this country. In 
Germany and on the Continent generally they were 
used extensively. His firm, using machines of that 
type for facing very large fabricated-steel condenser 
shells, had obtained reductions of from 25 per cent. 
to 45 per cent. in the time taken, as compared 
Mr. Hall, who was 
responsible for the paper on heavy milling machines, 
might be interested to learn that, on a horizontal- 
spindle milling machine of his company’s manufac- 
ture they were cutting alternator rotor slots } in 
wide by 9 in. deep in a single cut up to 15 ft. of 
rotor body length, though a great deal of trial in 
the matter of cutter design had been necessary to 
make the operation possible. Finally, Mr. Gibb 
said, he would like to appeal to machine-tool 
manufacturers to standardise the movements of 
slide-rests and tables in relation to those of the 
control levers or handwheels. On certain modern 
machine tools, if the operator turned the control 
handle, the table or slide rest would move in the 
same direction, but on other tools movement was 
opposed to that of the control. This sort of thing 
gave rise to difficulties when the operators of the 
machines were changed, and it was not improbable 
that spoiled work would result after such a change. 

Mr. Frank Turner said the papers presented 
showed that the trends in recent design arising 
from the coming of the carbide tool were towards 
greater accuracy, higher speeds, and complexity. 
He was not sure as to the real utility of the latter 
unless, being largely in the direction of automatic 
movements and safety devices, it permitted a 
greater degree of interchangeability of men in a 
given shop. There seemed to be very little in the 
papers about the machine drive. The independent 
motor drive seemed to have been accepted with 
little investigation as to the economics of it, and 
some information as to the comparative power 
costs, &¢., of a machine having three or four indivi- 
dual motors and one in which the drive was taken 
by either one or two belt pulleys would be interesting. 
There was no mention in the papers of the relative 
merits of ground and scraped ways. Both were in 
use at Woolwich, and the results were being care- 
fully watched. He had been informed that ground 
beds were not likely to wear so well, as a certain 
amount of abrasive was supposed to remain in them, 
but he could not accept that statement ; rather he 
believed ground ways would prove as satisfactory 
as scraped ones. On the question of machine-tool 
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bearings, he preferred thrust bearings for thrust 
load, rather than the type which took partly 
journal and partly thrust load. For shell lathes at 
Woolwich, thrust bearings had hitherto been 
specified, but it should be remembered that with 
this class of work there was an abnormal axial load. 
They had had a particular pre-loaded bearing in 
constant use—about 80 hours per week—for some 
eight years, and a test made on it recently with a 
{-ft. overhang had showed no appreciable spindle 
Conical roller bearings had proved 
satisfactory since they were installed some three or 


movement, 


four years ago. 

\s regards planing machines, Mr. Alderson had 
referred to the desirability of a machine which would 
cut on both strokes. He had himself often 
wondered why manufacturers had not produced 
such a machine, and it would be interesting if the 
author of the paper would state of what the difficul- 
ties, to which he had alluded in it, consisted. The 
reference in Mr. Wright's paper to down-cut milling 
was interesting and he would like some information 
a8 to British machines of this type. He had recently 
seen a down-cut machine operating in Germany and 
had been surprised at its immense output and the 
superior finish of the work. They had had consider- 
able experience of thread grinding at Woolwich, and 
they considered that the method of wheel-truing 
by a cam-guided diamond, Fig. 31 of Mr. Harley’s 
paper, was much to be preferred to the pantograph- 
guided method of Fig. 27. It was very necessary 
to keep the stilus of the pantograph an exact copy 
of the profile of the diamond if the true thread 
contour had to be produced on the wheel, and this 
meant the introduction into the workshop of what 
he regarded as a laboratory instrument, namely, the 
optical projector, to enable the diamond and stilus 
to be compared. They were of opinion, at Wool- 
wich, that the multi-ribbed wheel, as shown in 
Fig. 37 of the paper, was preferable to the single- 
ribbed wheel. Thread grinding seemed to hold out 
to the designer the possibility of using very much 
harder material for screwed parts than it had 
hitherto been possible to employ. 

Mr. E. W. Tipple said that as a machine-tool 
maker he would prefer to listen to the experience 
of users, rather than express his own views, but he 
might mention, in connection with the production 
of precision gears, that the practice of the firm with 
which he was associated was not to rely on the 
truth of the mandrel on every occasion, but with 
hardened gears invariably to grind the periphery 
and work from it in setting up the machine. He 
thought that Mr. Hall, in his paper on heavy 
milling machines, had been too conservative in his 
estimate of the metal-removing capacity of milling 
machines at 1-5 cub. in. and 0-75 cub. in. per 
horse-power for cast iron and steel, respectively. 
Further, experience had shown him that it was 
necessary to discriminate between cylindrical and 
cutters. He considered that the cylindrical 
cutter should remove | cub. in. per horse-power per 
minute with mild steel, and double that amount 
with cast iron. The cutter should remove 
1-625 eub. in. per horse- power per minute with 
mild steel, and 3-25 cub. in. per horse-power per 
minute with cast iron. 

Mr. A. J. Thorneloe endorsed the opinion ex- 
pressed by Mr. Field in his paper on the desirability of 
using self-contained bearings which were adjusted 
before being put into the machine. In the past he 
had had a lot of trouble with bal] and roller bearings, 
not because they were badly made, but through 
their having been left to the tool or maintenance 
man for adjustment, with the result that they were 


face 


face 


generally fitted either too slack or too tight. The 
remarks on planing machines were interesting. 
Mr. Alderson had referred to direct worm drive 


with slow-speed motors, and had instanced speeds 
as low as 15 r.p.m. 
up to 160 h.p., such as he himself was concerned 
with, would require very large armatures for such 
slow speeds. He had on a number of occasions 
fitted twin motors to large planers. These were 
situated on opposite sides of a first-motion wheel, 
and there were, of course, two sets of teeth trans- 
mitting the power, while the armatures were 
relatively small. The Vee-bed had been referred 
to, but this did not seem to present the same facili- 


Machines requiring motors of 
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ties for construction and erection, so as to obtain 
a flat surface, as did the older flat bed. He had had 
no experience with the hydraulically-driven planing 
machine, but a good deal with other machines so 
operated, and was always struck with the noise 
and vibration of the hydraulic pipe lines when the 
machine reversed. He would imagine that such 
disturbances would be rather formidable in the 
case of a planer having, say, 30 ft. to 40 ft. stroke. 
Large cooling tanks or other means would have to 
be provided to maintain the working fluid at the 
desired temperature, which would mean an appreci- 
able addition to the driving gear. The hydraulic 
drive would not seem to afford the variable speeds 
so useful in certain cases. 

Professor G. Schlesinger criticised first of all the 
variation in tolerances given in different papers, 
and addressed some questions to Mr. Curson on the 
subject of fits. Professor Schlesinger then com- 
mented on Mr. Lang’s paper on precision gears, 
and described the practice of a works with which 
he was associated. The successive operations 
were :—Boring and turning, roughing the teeth, 
broaching, heat-treating and quenching directly in 
an oil tank, burnishing the teeth, balancing the 
finished gear on its shaft and inspection. In spite 
of very careful construction of this kind, however, 
it had been found, in building turret lathes to run 
at 3,000 r.p.m., that one machine ran without 
vibration, but the other did not. Investigation 
showed that during the heat-treatment and normalis- 
ing of the nickel-chromium gears, changes had 
occurred which caused out-of-balance running, 
with consequent noise, after the speed had reached 
1,500 r.p.m. The gears were thereafter tested for 
want of balance after hardening. Grinding was 
sometimes adopted in the balancing processes, but 
a cheaper and quicker way was to drill the gears 
as necessary. He considered balancing should be 
considered when making precision gears. 

As regards spline formation, the method used at 
his works differed from that described by Mr. Lang. 
The splines were first formed, care being taken that 
the faces of the gear teeth were parallel to them. 
The hole was next ground and the bore inspected 
to see that it and the splines were in correct align- 
ment. Want of alignment caused the rejection of 
the gear. The teeth were then finished by grinding, 
a somewhat difficult job with nickel-chromium steel 
gears. Mr. Lang had referred to case-hardened 
gears. These were easier to handle as the bore 
could be protected so that it could be re-broached 
and splined after the gear was hardened and the 
teeth could be finished afterwards with accuracy. 
He could recommend this process. They plugged 
the bores during case-hardening either with a very 
soft iron, containing a relatively high amount of 
carbon, or with copper, both materials proving 
quite effective. Dealing with the question of fine 
measurements, Dr. Schlesinger said that Mr. Burness 
had spoken of a precision of 0-0001 in. It was 
probably possible to measure this manually with 
suitable instruments, but he knew of no machine 
that would do it automatically. He then described 
an apparatus recently developed in the United 
States on which scale divisions of five-millionths of 
an inch were used. This was very sensitive to tem- 
perature variations. He was dubious about high 
magnifications as errors were magnified as well as 
readings. In his opinion a degree of precision of 
00-0003 in. represented the practicable limit of 
measurement in a workshop, though finer measure- 
ments might be made in a temperature-conditioned 
tool room. On the subject of bearings, he would 
remind Mr. Field that there was a design of cylin- 
drical roller bearing which could be preloaded by 
expanding the inner race by a nut and screw device, 
an arrangement which had been used with good 
results. 

Mr. Curson then answered some of the queries put 
by Dr. Schlesinger. As to the number of fits used, 
his works had actually a series of tolerances laid 
down for a drive fit for different diameters, a push 
fit for different diameters, an interference fit for 
different diameters, and three forms of running 
fits varying with the degree of accuracy required in 
the component parts. There was no variation in 
the tolerance permitted between a screw produced 
from a lead screw and one produced without a 
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lead screw. The tolerance was laid down by the 
British Standards Institution, and was more easily 
obtained with the lead-screw method than without 
it, but the tolerance was independent of the method 
of production. As to the gauging of tapers, he 
feared he had not been as clear as he might have 
been. Subsidiary standard tapers were in use in 
the shop, and for the routine checking of taper 
gauges in everyday use these secondary standards 
were employed, but the subsidiary standards as well 
as the absolute standards were checked on an 
instrument with which it was possible to measur 
in hundred-thousandths of an inch. 

Mr. Lang also replied briefly to some questions 
and stated that, with regard to the process of 
grinding the outside diameter of precision gears, 
he had not made it clear in his paper that in truing 
the gear up to grind the bore, it was trued up from 
pins laid between adjacent teeth and bearing on the 
pitch line, so that, actually, the bore was made true 
to the pitch circle. This was the important point ; 
the absolute concentricity of the outside diameter 
hardly came into the matter. With regard to the 
question of out-of-balance gears, he was indebted 
to Professor Schlesinger for his explanation of the 
cause of this trouble, which he had not suspected, 
though they had occasionally experienced it and 
remedied it by similar means to that described. 
On the question of spline finishing, they had lately 
had some considerable success with a small broach 
with two teeth, the leading end of which had exactly 
the same diameter as the bore. This broach was 
pushed through the hardened gear and, as its teeth 
were very carefully hardened and tempered, small 
inaccuracies due to distortion were removed. They 
had found that any gear treated in this way could 
be put on a master gauge. 

Professor Dempster Smith said a fuller reply 
than he could make at that time would be given in 
the printed transactions, any queries raised in 
writing after the meeting being also so dealt with. 
The only comment he would make was to express 
agreeable surprise at the successful results Mr. Gibb 
had had with down-cut milling. Mr. Gibb would 
perhaps amplify his remarks later, particularly with 
regard to the elimination of the dragging tendency on 
the slide with down-cut milling. As to the suggestion 
for the formation of a Machine Tool Group made 
by the president, he would personally be very pleased 
to see such a group in existence provided it was 
created by members more active than himself. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 


(Concluded from page 49.) 


CONTINUING our accounts of the evxhib‘ts in the 
Trade Section of the Physical Society’s Exhib tion, 
we may refer to that of Mr. R. M. Catterson-Smith. 
Adams Bridge Works, Exhibition Grounds, Wembley, 
which consisted of electric furnaces and refractories. 
one of the former being suitable for tool-room use and 
where temperatures up to 1,000 deg. C. are required. It 
is fitted with a sliding door having a locking bar, and 
the door entry has been made smaller than the section 
of the heating chamber in order to reduce the likelihood 
of articles making contact with the walls when being 
placed in the furnace. The heating chamber, of the 
model exhibited, is 4 in. wide, 4 in. high and 8 in. deep, 
and a self-contained regulating resistance is fitted. 
A back panel carries a thermo-electric indicator and 
signal lamp, so that the whole equipment forms 4 
simple and compact unit. Another exhibit on this 
stand was a pump-oven made in two halves to fit 
round a certain type of electric lamp while it is being 
exhausted. The halves are fitted to the machine 
on which they are employed in such a manner that the 
lower half can be dropped down and the upper half 
swung back. Current at 50 volts is used for heating 
the oven, from considerations of the safety of the 
operator. One of the furnaces included in this exhibit. 
which has been supplied to the Department of Fuel 
Research of the Imperial College of Science and 
Technology, is noteworthy in that it can attain a tem- 
perature of 1,000 deg. C. in about 3 minutes after switch- 
ing on the current to the cold furnace. To enable the 
required upper temperature to be maintained, arrange 
ments are made for series-parallel working. The fur- 
nace is of the vertical type and is designed so that the 
whole length of the interior can be inspected. Provision 
is made for the insertion of thermocouples and 40 
aperture has been made for visual observation oF 
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for photographing the contents of the furnace. Some | in the opening of a plate J which is kept at the cathode | 1,300 or in pH values up to 13, according to the setting 
interesting photographs of furnaces made during | potential and this plate acts as an electron lens and | of a switch. The unit incorporates a two-stage direct- 
the past year but not available for exhibition, were | focuses the electron beam sharply on the anode. | current amplifier giving high discrimination, and the 
shown, among them being a laboratory rotary calciner | It is pointed out that the requirements of an X-ray | galvanometer used is a robust pivoted instrument. The 
capable of attaining an upper temperature of 1,200 deg. | tube for cystal analysis are that it must give a short | meter is housed in a wooden case with a detachable lid, 
C., and a furnace, complete with equipment, for the | exposure time, a spectrally pure radiation and must and the case includes a compartment containing the 
Engineering Department of the North Staffordshire | be easy to operate; all these requirements, it is | dip-type electrode assembly,which consists of a clamp 
Technical College, Stoke-on-Trent. The latter furnace, | claimed, are fully complied with by the tube referred | supporting the glass electrode and calomel reference 
which has a heating chamber 10 in. wide, 6 in. high, | to above. half-cell, together with two beakers. The mechanical 
ind 16 in. deep, is intended for a maximum working| The exhibit of Messrs. H. W. Sullivan, Limited, | arrangements are such that the electrode can only be 
temperature of 1,350 deg. C., but is capable of attaining | Leo-street, London, 8.E.15, included examples of high- | lowered to the correct depth into one of the beakers, 


| precision wavemeters, inductance and capacitance | and thus a measure of protection against accidental 

| damage is provided. The beaker sizes have been selected 
| to suit micro-titrations and general measurements, and 
it should be mentioned that expensive and fragile 
| glassware has been completely eliminated. By means 
| of an auxiliary electrode the apparatus can be used 
for the determination of oxidation-reduction potentials. 
The only other exhibit to which we can now refer was 
a direct-reading objective-type noise meter calibrated 
in phons and provided with weighting networks approxi- 


a temperature of 1,400 deg. C. 

[he Multelee recorders of Messrs. George Kent, | standards, inductance and capacitance bridges, audio- 
Limited, Luton, Beds., which formed part of their| frequency oscillators, and resistance boxes for high 
exhibit, have been illustrated and described in our | and low frequencies and for direct current. Among 
columns on a previous occasion,* so that they need not | the wavemeters shown was one of the direct-reading 
be dealt with here. Their use in connection with pH | dynatron-oscillating type covering a wavelength range 
control was demonstrated at the exhibition, at which | from 120 kilocycles to 40,000 kilocycles per second, 
a portable pH-measuring set was also shown. The | and accurate to within one part in 10,000. A new 
cireuit used in this instrument incorporates a two-valve | arrangement of direct-reading scales engraved in fre- 


quencies has been incorporated. A lens system with self- | 


Wheatstone-bridge network and a potentiometer, the 
measurements being accurate to within + 0-05 pH or 
t+ 2 millivolts. Another of Messrs. 
was a specific-gravity recorder for liquids and a 
photograph of this apparatus is reproduced in Fig. 17, 
on page 98. The apparatus comprises two vertical 
glass tubes, shown on the right in Fig. 17, one containing 


a standard liquid and the other the liquid of which | 
it is required to record the varying specific gravity. | 


Pipes with orifices near their lower ends dip into each 
of the glass tubes and a small quantity of air supplied 
to the pipes is allowed to bubble up through the two 
liquids. Since the depth of immersion of the orifices 
in the pipes is the same in each case, the pressure 
necessary to produce the air bubbles will depend only 
on the specific gravity of the liquids and as one of 
these is a standard, such, for example, as water, the 
difference between the pressures in the two pipes will 
be a measure of the specific gravity of the other liquid. 
The pressure difference is communicated to the U-tube 
of a standard differential meter shown on the left in 
Fig. 17, and in this way a continuous record of the 
varying specific gravity is obtained on a circular 


chart which is 12 in. in diameter and can be adjusted | 


Kent’s exhibits | 


contained lighting is used to illuminate the frequency | mating to the 40-phon and 70-phon contours ; a level 
scales, a mask obscuring all the scales except that which | frequency characteristic can also be selected. Care 
| corresponds to the frequency range in use. Other | has been taken in the design to ensure an accurate 
interesting items were continuously-variable and tapped | assessment of intermittent and impulsive sounds. The 
inductance standards and mica condenser standards | indicator meter is operated by a valve voltmeter, the 
having a high degree of permanence and a temperature | charge and discharge times being selected to give the 
coefficient which is always less than 0-001 per cent. | required type of response. It is mentioned that the 
per deg. C. One of Messrs. Sullivan’s exhibits, viz., | design, in this respect, is based on information published 
a silica-insulated micrometer condenser, is illustrated in | by Dr. A. H. Davies, of the National Physical Labora- 
Figs. 20 and 21, the latter being a longitudinal section | tory. The microphone used is of the piezo-electric 
showing its construction. This condenser, which is| type and is sensitive and practically non-directional. 
constructed to the design of the National Physical | The instrument is compact and portable and is operated 
Laboratory, has a capacitance range from 5 to 13 yy F | from self-contained batteries. 
and a scale accuracy to within one part in 5,000. It} A range of navigational instruments for use on air- 
conforms to a perfect law of linear capacitance and thus | craft and ships was shown by Messrs. Henry Hughes 
provides the high degree of interpolation accuracy which | and Son, Limited, Husun Works, New North-road, 
is desirable when measuring small capacitance changes. | Barkingside, Essex, their exhibits including aero and 
Of the exhibits of Messrs. British Physical Labora- | marine compasses and sextants and a dead-reckoning 
tories, 41, Finchley-lane, Hendon, London, N.W.4, | computer for aircraft of a form supplied to the Air 
we may first mention a capacity bridge designed for | Ministry. This instrument is of a compact design, in 
the gauging of variable condensers under mass-| which a rotating plotting disc is used over a fan-type 
production conditions, and one mainly intended for | diagram, the latter being arranged so that only the 
testing paper condensers by unskilled labour. It has a| portion required at any moment is brought under the 





plotting disc. Computers for ascertaining corrected 


to rotate once a day or once a week. It should be| capacity range from 0-01 » F to 10 yu F and is direct 
noted that, owing to the principle, which has been | reading over the whole range. The instrument, it is 
patented, of using the pressure difference for recording, | stated, enables average test speeds of 1,500 condensers 
the chart record can commence at 1-0, or at any other | per hour to be readily achieved. We may mention, 
convenient figure, instead of at zero, thus giving greatly | also, an instrument known as a ¢-meter, designed for 
increased accuracy. | measuring the power factor of condensers at high 

The principal exhibit of 
Limited, 145, Charing Cross-road, London, W.C.2, test being compared with that of another condenser 
was a self-contained equipment for the X-ray analysis | of which the power factor is adjustable. The latter con- 
of crystals. The equipment includes a high-tension| denser is actually a variable condenser having a 
transformer, with an incorporated filament-current | negligibly low power factor, but it is connected in 
transformer, which is placed inside a cylindrical | series with a variable resistance by which the power 
container, the whole being mounted on a turntable.| factor can be increased. The instrument has five 
The high-tension current is taken to the tube by flexible | capacity ranges and operates at 1,000 kilocycles per 
cables with an external earthed sheathing and on| second for capacities up to 1,600 pp F, the test fre- 
top of the transformer casing is a casting on which | quency being 500 kilocycles per second for capacities 
the camera table is mounted; any type of camera | up to 3,000 nz F. Although only suitable for labora- 


Messrs. Philips Lamps, frequencies, the power factor of the condenser under | 


altitude and corrected air speed are incorporated. 
One of the aero compasses exhibited was of the inverted 
type, arranged for viewing from below in an adjustable 
mirror which can be tilted to suit the height of the 
pilot’s eye and also rotated about a vertical axis so 
that it can be set to suit the convenience of either the 
commander or the chief officer of an air liner. The 
compass, although illuminated, is arranged so that 
there is no escape of light. A particularly interesting 
exhibit on this stand was an experimental model of 
an electron compass which depends for its action 
upon the deflection of a current-carrying conductor in 
a magnetic field. Actually the current-carrying con- 
ductor consists of an electron beam of rectangular 
cross-section produced in a form of cathode-ray tube 
and directed vertically downwards on to a pair of semi- 
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can be used with this apparatus. 
provided, with Bowden-cable connections, for rotating 
the specimen. The X-ray tube used with this appara- 
tus, and specially designed for the purpose, is of con- 
siderable interest and is illustrated in Figs. 18 and 19, on 
page 98, from which the construction can be followed. 
Xeferring first to Fig. 19, a is the hot cathode emitting 
electrons which are accelerated by a potential difference 
of 20 kV to 40 kV in the direction of the anode b. 
At the anode a small part of the kinetic energy of the 
electrons is transformed into X-radiation and the 
remainder into heat. The anode is welded into a 
chrome-iron base c to which the glass part d, carrying the 
cathode, is fused. This construction renders it ‘possible 


An electric motor is | 





to water-cool the anode ; the connections for the cooling 
water are shown ate. At /f there are glass windows in 
the anode base through which the X-rays pass out, 
and there is a metal cylinder g surrounding the anode 
and cathode and kept at the potential of the latter. | 
The wall of this cylinder is only provided with a few 
small holes for the passage of the X-rays, and in this 
way the bombardment of the window f by secondary | 
electrons is prevented. A lead jacket A surrounds | 
the anode base and stops all X-rays except the beam | 
passing through the windows. The anode is earthed, | 
so that it is not necessary to employ an insulated | 
pump with a closed water circuit for cooling; water | 
from the mains can be used for this purpose. Since | 
the cathode is at a high potential, supplied through | 
the cable i, the filament-current transformer, which is | 
incorporated in the high-tension transformer, as | 
previously stated, must be insulated. The whole tube | 
is placed in a metal container k, which is earthed, so | 
that the user cannot make accidental contact with the 
current-carrying components ; 


metal container. In connection with the heated 
cathode, it should be pointed out that this is mounted 





* See ENGINEERING, vol. exlii, page 554 (1936). 


Cart the photograph repro-| were a beat-frequency oscillator, an impedance and 
duced in Fig. 18 shows the tube with and without the | frequency meter, various types of Seediiees bridges, 


| contained and portable battery-operated pH meter, 
having a scale which reads directly in millivolts up to 





tory work, the instrument is useful for checking the | circular discs which act as current collectors and are 
power factor of condensers made under mass-production | both connected to the terminals of a microammeter 
conditions. One other exhibit of this firm to which | having a central zero. The horizontal component of 
we wish to refer was an electrical viscosimeter employing | the earth’s magnetic field will deflect the electron 
the falling-sphere method in what we believe to be a| stream towards the west, and if the semi-circles are 
novel manner. Briefly, we may explain that two| turned so that the current received by each of them 
annular coils are immersed with their planes horizontal, | is equal, the space between them, which is in the form 
one above the other, at a known distance apart, in the | of a narrow diametral line, will lie in an east-west 
liquid of which it is required to measure the viscosity. | direction. The microammeter should then show a 
The coils are energised from the mains and a sphere is | zero reading, but if the compass is turned about a 
allowed to fall so that it passes first through the field | vertical axis more of the electron beam will be received 
produced by the upper coil and then through that|on one of the semicircular discs than on the other 
produced by the lower coil. In passing through| and the microammeter needle will be deflected from 
the field the sphere alters the inductance of the coil | the zero position. Up to a compass rotation of about 
and therefore momentarily affects the current flowing | 30 deg. the reading of the microammeter is proportional 
through it. By means of relays, the resulting current | to the angle of rotation and the direction in which the 
fluctuations are made to start a clock as the sphere | rotation has occurred is indicated by the side of the 
passes through the field of the upper coil and to stop} scale zero to which the needle has moved. In the 
the clock when it passes through the field of the lower | compass exhibited a simple gimbal system was used 
coil. The reading of the clock, therefore, indicates the | to suspend the cathode-ray tube with its axis vertical. 
time taken by the sphere to fall in the liquid through the | A relay would, however, be substituted for the centre- 
distance between the planes of the coils, and from the | zero microammeter in an electron compass intended 
known data the viscosity can be determined by Stokes’ | for actual service, and the relay would be arranged to 
law. The clock dial gives the time in tenths of a/| start motors in order to turn the outer gimbal ring back 
second, but tables are provided to enable the viscosity | to the position in which the currents received by the 
to be expressed in centistokes, Redwood or Saybolt | semicircular discs are equal. In this way the compass 
seconds, or in Engler degrees. The instrument covers a | would be operative over the whole 360 deg. Of the 
range from 500 to 25,000 centistokes various advantages possessed by this type of compass 
Messrs. Marconi-Ekco Instruments, Limited, Electra | perhaps the most important are that inertia effects 
House, Victoria-embankment, London, W.C.2, had an| on the electron beam are negligible and it has been 
extensive exhibit, of which one item was a self-contained | found possible to obtain adequate sensitivity without 
instrument for automatically plotting the response | the use of valve amplification. 
curves of loud speakers, amplifiers, filters, and other| Of the exhibits of Messrs. Short and Mason, Limited, 
types of audio-frequency equipment. Other exhibits | Aneroid Works, Walthamstow, London, E.17, we may 
mention their combined Fulscope humidity and tem- 
perature recording controller, similar controllers of the 
indicating type, a time-schedule recording controller, 
an absolute pressure recording controller, a specific- 
gravity controller, &c. We noticed also a unit, known 
as a “ Valve Precisor,” which can be used for any 


field-strength measuring equipment, signal generators, 
&c. Of particular interest to our readers was a self- 
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diaphragm valve regardless of the magnitude of the 
process time lag. The makers state that it ensures 
precise valve action by reducing the effects of valve- 
stem friction and of diaphragm-motor hysteresis to 
negligible quantities. An improved form of tube for 
mercury-in-glass thermometers which was exhibited 
by Messrs. Short and Mason, and is known as the 
* Binoc,”” may also be referred to. The thermometer 
tube is of the form illustrated by the transverse section 
reproduced in Fig. 23, on this page, and it is ciaimed 
that the angle of vision, indicated by the chain-dotted 
lines, is much larger than that obtained with the usual 
form of lens tube. Moreover, the white background 
dd receives light from the three lenses a, b and c, and 
the increased illumination of the background makes the 
mercury column ¢ easier to see, owing to the greater 
contrast. Bore-reflection, it is stated, is practically 
eliminated. 

A new design of deflectional frequency meter has 


recently been developed by Messrs. Nalder Brothers | 


and Thompson, Limited, 97, Dalston-lane, London, 
E.8, and examples of these instruments were included 
in their exhibit. The instrument functions on the 
ratiometer principle, and comprises two moving coils 
which exert torques in opposite directions. The circuit 
of one of the moving coils is tuned to resonance at 
48 cycles, and that of the other coil is tuned to resonance 
at 52 cycles. The two coils are connected in parallel 
across the supply, and the resultant torque is a measure 
of the frequency. The instrument is capable of preci 
sion accuracy and is, in fact, claimed to have no error 
under all practical conditions. Thus it has no self- 
heating error, the readings are unaffected by variations 
in ambient temperature or wave form, and a change of 
+ 15 per cent. in the supply voltage causes no change 
in the frequency indication. These instruments can 
be supplied with dials from 4 in. to 20 in. in diameter, 
and all sizes are made in two forms, one of which gives 
an angular deflection of 150 geometrical degrees, and 
the other a deflection of 220 deg. Several forms of 
indicating and recording ammeters, voltmeters and 
ohmmeters were exhibited, together with examples of 
alternating-current directional over-current relays and 
direct-current polarised relays ; both types of relay are 
made under Nalder-Lipman patents. 

An interesting form of regulator, intended mainly 
for voltage regulation, although having other applica 
tions, was shown by Messrs. Londex, Limited, Bretten- 
ham House, Lancaster-place, Strand, London, W.C.2 
In this regulator, two small synchronous movements 
actuate a differential gear. As soon as the synchronous 
running of one of the motors is disturbed by the defle« 
tion of the pointer of an indicating instrument, such as 
a voltmeter, the planet wheel of the differential gear 
rotates bodily in one direction or the other, and this 
movement used to operate any form of control 
device. Instead of a voltmeter, an ammeter, 
thermometer, or an air-flow meter, may be used as an 
indicating instrument. This regulator requires no 
relay, auxiliary contacts or time-delay device, and in 
spite of the fact that its operation is mechanical, it is 
claimed to be highly sensitive and to be capable of 
regulation to within 0-5 per cent. Another exhibit of 
this firm which should be mentioned was an automatic 
liquid-level controlling device which, it is claimed, is 
specially useful for operating at high pressures, up to, 
say, 300 atmospheres. In this apparatus, a small float, 
of magnetic material, is made by the variations in 
liquid level, to pass through a coil fitted on to the 
external surface of a tube. 
through the coil, the impedance is altered and a sensitive 
relay makes and breaks contacts controlling the 
operation of a pump. It is pointed out that the 
current in the coil is so low that the movement of the 
float is not affected by it. Other items included in 
this exhibit were motor-driven contact makers, 
automatic power-factor regulator, and a selection of 
various types of relays. 

Among the optical exhibits, that of Messrs. Adam 
Hilger, Limited, 98, St. 
London, N.W.1, contained, as usual, a number of 
interesting items. From among them we have selected 
for reference the Hilger-Barfit automatic large quartz 
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and glass spectrograph, a general view of which is given | 


in Fig. 24, annexed. The more complex spectra, 
such as those of steels, require large spectrographs for 
their resolution, such instruments being generally of 
the Littrow type, in which the light travels down the 
instrument from the slit to the lens and prism, and 
back again to the plate holder, which is situated close 
to the slit. The length of the spectrum is such that 
three or more exposures on a 10-in. plate are required 
to record the whole of it. In the earlier instruments, 
this involved three separate adjustments for each range 
of spectrum photographs, and moreover, it is occasion- 
ally desirable to make use of the additional dispersion 
that can be obtained at the visible end of the spectrum 
by substituting a glass prism and lens system in the 
place of the quartz components. In' the spectro- 
graph illustrated in Fig. 24, all the advantages of large 
dispersion can be obtained without any of the difficulties 
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|of adjustment. By turning the handle shown on the 
| left in Fig. 24, until figures representing the required 
range of spectrum appear on a drum, this part of the 
spectrum is brought on to the plate, and the rotation 
of a handwheel interchanges the glass and quartz 
| optical systems. As shown in the illustration, all the 
| controls are grouped at the operating end of the instru- 
;ment. When the ball-ended handle shown on the left 
|in Fig. 24 is turned, the prism and lens advance or 
retreat and accurately figured cams turn the prism to 
| alter the range of spectrum recorded and correct the 
| inclination of the plate to the axis of the instrument. 
The handwheel visible behind the ball-ended handle is 
used to interchange the prism systems, which are 
mounted back to back on the prism table. The 
mechanism operated by this handwheel first relieves 
the cams of pressure, then swings round the prism 
| table, and finally brings the appropriate cams again 
It will be evident, there- 
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into control of their riders. 


Fig. 23. 
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efficient direct-reading wavelength spectrometer. The 
main body of the instrument is an aluminium casting, 
which encloses all the optical elements and gives great 
rigidity. 

As is well known, the testing of alignment and 
parallelism of a pair of bearings separated by a con 
siderable distance presents some difficulty if the usual! 
mechanical methods are employed. The operation, 
however, is greatly facilitated by the use of the sightiny 
telescope and collimator system, which formed part 
of the exhibit of Messrs. Taylor, Taylor and Hobson. 
Limited, 314-320, Regent-street, London, W.1. The 
instrument can also be used for such work as th: 
setting up of assembly jigs for large aeroplane 
wings. With this instrument, no difficulty is found in 
measuring the relative tilt of a pair of bearings to 
within 12 seconds of are and this accuracy can be 
maintained at distances of the order of 100 ft. in still 
air. The maximum amount of tilt measurable 
about 30 minutes of are and the lateral displacement 
of a pair of bearings can be measured to within 0-02 in. 
at a distance of 80 ft. The telescope unit, which is 
mounted in one bearing, is in the form of a ground 
cylinder of hardened steel of sufficient thickness to 
withstand firm clamping without distortion and long 
| enough, in proportion to its diameter, to ensure accurate 

location relative to the bearings under test. The 
collimator unit, which is mounted in the other bearing, 
is of generally similar construction. In the telescope 
unit, the image of the object under observation is 
focused in the plane of a graticule by the movement of 
a lens between the object glass and the eyepiece. The 
focusing is effected by a knurled knob aad when this is 
turned in a clockwise direction on to its stop the 
telescope is focused on infinity and an image of a grati- 
cule in the collimator is formed in the plane of the 
graticule in the telescope. The angle of tilt can then 
be read off from the angular displacement between the 
image of the collimator graticule and the cross wires 
on the telescope graticule. For the measurement of 
displacement, the focusing lens in the telescope is 
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When the float passes | 


| fore, that the operator, without leaving his position by 
| the plate holder and without opening the instrument, 
can photograph any part of the spectrum and at the 
visible end can make full use of the two dispersions 
available. It may be of interest to mention that three 
instruments of this design, but without glass optical 
| systems, have been installed at the Admiralty In- 
spection Laboratories, Sheffield, where they are used 
for routine analyses. 

One of the exhibits of Messrs. Bellingham and 
| Stanley, Limited, 71, Hornsey Rise, London, N.19, 
was the monochromatic illuminator of which a photo- 
graph is reproduced in Fig. 25, on page 105. This 
instrument was originally designed for use with the 
| firm’s glass-circle polarimeter, but it can equally well 
be used with other apparatus in which a source of 
monochromatic radiation is required. The optical 
elements consist of a constant-deviation prism of 
dense flint glass with the usual telescope and collimator 
objective ; the aperture of this is F6 and the focal 
length is approximately 7} in. The prism is sufficiently 
large to cover the effective aperture of the objectives. 
| By means of the drum head visible on the right in 
Fig. 25, and a micrometer screw, the prism is turned 
so as to bring any desired region of the spectrum or 
| any spectral line on to the exit slit of the instrument. 
| The drum head is formed with a helical groove, in 
which an index travels and indicates the wavelength 
| of the light passing through the exit slit. When 
desired, an eyepiece with cross-wires can be used in place 
of the exit slit and the instrument then forms a very 





AUTOMATIC SPECTROGRAPH; Messrs. ApamM HiteGer, LiMIrep. 


racked forward to bring the image of a second graticule 
in the collimator unit into the plane of the telescope 
graticule and the amount of displacement can then be 
read off from the graticule scale. In all cases the 
telescope graticule and the superimposed images are 
observed by a microscope system incorporated in the 
| telescope. It is pointed out that an advantage of the 
optical system as designed is that the final image is 
not inverted, so that the apparent and the real dis- 
placement of the object off the telescope axis are 10 
the same direction. Another interesting exhibit was 
an auto-collimator designed for measuring the straight- 
ness and alignment of such articles as lathe beds and 
bearings. The instrument, which comprises a telescope 
and mirror and employs the coincidence principle, will 
register errors determined in terms of inclination ol 
one part in a million and measurements of this order 
can be repeated thus providing a positive means of 
checking the straightness of surfaces. Accessories 
which can be used with the auto-collimator enable 
other tests to be carried out, such as the examination 
of the squareness of slideways, and the parallelism of 
the spindle and the working surfaces of lathes and 
other machine tools. Safety glass for welders’ screens, 
complying with the British Standard Specification, but 
unique in that it absorbs practically no heat, was 
shown in a more durable form than that exhibited 4 
year ago. 
The only other exhibit in the Trade Section to which 
we can refer was that of Messrs. Thomas Mercer, 
Eywood-road, St. Albans, Herts, who showed examples 
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of the chronometers, time switches, industrial clock 
movements, and dial micrometer gauges which they 
manufacture. The dial gauges were actually shown by 
Messrs. J. E. Baty and Company, 39, Victoria-street, 
London, 8.W.1, who are the distributors of these 
gauges and of the Lindley extensometer on which a 
special form of Mercer dial gauge is employed. The 
photograph reproduced in Fig. 22, on page 98, shows 
one of these gauges in use. The instrument consists 
of a short column, shown on the left in Fig. 22, from 
which two arms extend at right angles. The lower 
arm is rigidly secured to the column and the upper 
arm is attached to it by a hinge consisting of a wide 
strip of spring steel which permits the arm to move 
in the vertical plane while preventing lateral or rota- 
tional movement. The arms are each fitted with two 
screws for gripping the test specimen, the screws being 
operated through gearing by the two thumb wheels 
seen near the centre of the illustration. To fix accu- 
rately the length of the specimea included between the 
gripping screws, the hinged upper arm is fitted with a 
spring steel lever, the lower end of which carries a 
conical button. Pressure on the lever forces this 
button into a socket formed in the base of the column 
und when this has been done the distance between 
the gripping screws will be exactly 3 in. ; the extenso- 
meter actually exhibited was designed for a gauge 
length of 2 in. The extension of the specimen is read 
by a dial gauge mounted between the outer ends of the 
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arms as shown on the right in Fig. 22, and this gauge 
can read directly a total movement of 0-25 in. in 
ten-thousandths of an inch. The gauge movement, 
however, is actually twice the extension of the speci- 
men and alterations in length of the latter of the order 
of 0-00001 in. are clearly indicated. The ball ends of 
the dial gauge are retained in sockets by means of 
forked springs which prevent end play, but permit the 
dial to be turned round into any convenient position 
for reading. In the event of the specimen elongating 
suddenly or breaking unexpectedly, the gauge is 


released without damage, and although in this event | 


the spring hinge may be strained, this can be easily 
removed for correction or replacement. The extenso- 
meter can be used with specimens up to 0-625 in. in 
thickness and up to 0-75 in. in width, but attachments 
can be supplied to enable it to be employed in the 
testing of wires and rods from 0-015 in. to 0-3 in. in 
diameter. 

Although the exhibits in the Research Section were 
not sO numerous as On sOme previous Occasions, our 
space will only permit us to refer to a few of them 
briefly. Notable exhibits were those of the Post Office 
Engineering Department and the National Physical 
Laboratory, the latter having particular reference 
to the subjects of radiology, acoustics, thermometry 
and heat. Messrs. W. and T. Avery, Limited, Soho 
Foundry, Birmingham, exhibited some models illustrat- 
ing the mechanical principles involved in linked weigh- 
ing levers, and a simple form of pressure gauge with 
Optical indication was shown by Messrs. E. B. Moss 
and W. O. Davis, of Messrs. 8S. Smith and Sons (Motor 
Accessories), Limited, Cricklewood Works, London, 
N.W.2. In this gauge, the pressure or suction to be 
measured is applied to a flexible capsule of beryllium 
bronze, the movements of which are communicated 
to a tilting mirror. A beam of light is reflected from 
the mirror on toa translucent scale having a curvature 
designed to give the best average definition over its 
whole length. A pressure of 1 in. water gauge can 


give a deflection of 20 in. and pressure changes of 
0-001 in. water gauge can be measured. 

Included among several other items in the exhibit 
of the Wembley Research Laboratories of Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, was a multi-range photo- 
electric photometer having two novel features. It has 
a basic range from zero to 50 foot-candles, but ranges 
up to 5,000 foot-candles, or more, can be provided with- 
out the illumination on the rectifier cell exceeding the 
desirable upper limit of 50 foot-candles. The photo- 
meter is also effective when the light reaches it at 
large angles of incidence. These features are obtained 
by placing the cell about } in. below a diffusing and 
transmitting opal test plate. The light to be measured 
falls on this plate and illuminates the cell, the current 
from which is read on a microammeter calibrated in 
foot-candles. The range is increased by placing 
diaphragms over the opal plate, calibration being 
effected by the adjustment of one of a pair of resistances 
shunted across the cell. The other resistance, which 
is in series with the first, is used to adjust for a change 
in the source of the light being measured, as, for 
instance, from a tungsten lamp to a mercury-vapour 
lamp. Other items exhibited were apparatus for 
measuring small changes of radio frequency, measuring 
magnetic-field strengths, measuring the signal-handling 
capacity of receiving valves, &c. 

An interesting item in the exhibit from the Research 
Laboratories of Messrs. The British Thomson-Houston 
Company, Limited, Rugby, was a_tele-brightness 
meter, which is used for the accurate measurement of 
surface brightness in street-lighting installations. 
The apparatus consists essentially of a theodolite, 
| and brightness measurements are obtained by fading 
| the mirrored image of a test surface into a section of an 
| actual surface as viewed through the telescope. Colour 
| filters are provided to suit all types of installations, 
and the necessary brightness range is covered by means 
of standard neutral density filters and a calibrated 
irisdiaphragm. The instrument is capable of measuring 
| brightnesses ranging from 0-001 to 100 equivalent 
foot-candles. Another exhibit was arranged to illustrate 
| the study, by stroboscopic methods, of the mounting 
| of modern electric-discharge lamps under conditions of 
vibration, and we may mention also an exhibit designed 
to show the acceleration of phosphorescence by increase 
of temperature, a phosphorescent screen excited 
by intermittent ultra-violet light being used for the 
purpose. During the phosphorescence periods, parts 
of the screen, in the form of letters, are heated and the 
light stored in these parts of the screen is rapidly 
radiated, so that the letters show brightly against a 
uniform background. When the heating is stopped, 
and the temperature again becomes uniform, the 
letters appear darker than the background, since much 
of the stored energy has been spent. Finally, we may 
refer to an exhibit illustrating the use of a photo- 
voltaic cell of the selenium type for controlling the 
flow of current in a circuit. The electrical output from 
the cell is not sufficient to operate a robust form of relay 
and the properties of ferro-magnetic material are 
utilised to provide the necessary amplification. The 
current generated by the cell when illuminated is 
passed through an auxiliary winding round one leg 
of the core of a saturable reactor, through the main 
windings of which the contactor coil is fed from the 
mains. The change in impedance of the main coils, 
caused by the current in the auxiliary coil, controls the 
operation of the contactor which, in the exhibit, was 
used to start and stop an electric motor. 











THE EAST PERTH POWER STATION 
OF THE WESTERN AUSTRALIAN 
GOVERNMENT. 


Srnce 1913, the Western Australian Government 
has operated a power station at East Perth. This 
station gives a bulk supply to the cities of Perth and 
Fremantle, the municipalities of Midland Junction and 
Guildford, and to a number of smaller communities, 
the area covered extending to about 300 square miles. 
The original station now contains five low-pressure 
reaction turbines with a combined output of 32,000 kW. 
These are supplied with steam at a pressure of 210 lb. 
per square inch anda temperature of 600 deg. F. from 
stoker-fired boilers with a combined evaporative 
capacity of 290,000 lb. of water per hour, and generate 
three-phase current at 6-3 kV and 40 cycles. The 
City of Perth, the Government tramways and the 
outer suburban area are supplied at 6 kV through an 
underground system, while for the more remote 
districts the pressure is stepped up to 20 kV, and energy 
is transmitted by overhead lines with sub-stations at 
intervals of about five miles. 

In 1934 it was decided to build a second station 
alongside the first, and this plant, which contains one 
25,000-kW unit, was formally inaugurated from Aus- 
tralia House, London, by the Parliamentary Under- 





Secretary of State for Dominion Affairs, His Grace 
the Duke of Devonshire, on Friday, January 20. On 
the occasion of the ceremony, a luncheon with the 
Agent-General of Western Australia, Sir Hal Colebatch, 
in the chair, was held in the Theatre of Australia 
House, and the proceedings included a film showing 
the station in course of construction. 

The new building is a steel-framed structure with 
reinforced concrete walls and floors, and a flat roof. 
It is carried on piles, 710 of which were driven to a 
depth of 30 ft., the load on each pile being 20 tons. 
The concrete foundations are reinforced, where neces- 
sary, to deal with the heavy concentrated loads due 
to the main stanchions and turbo-alternator. As the 
fuel available is of relatively low calorific value with 
a high moisture content, and costs 21s. 6d. per ton, it 
was essential that the station should have as high a 
thermal efficiency as possible consistent with economy 
in capital expenditure. It was therefore decided to 
use pulverised fuel firing, and to design the boilers 
to deliver steam at a pressure of 625 lb. per square inch 
and a temperature of 850 deg. F. 

Coal is brought to the station by railway, and is 
discharged into a storage bunker beside the boiler 
house, whence it is taken by tray conveyors and 
elevators to an existing 600-tons bunker which serves 
for both stations. It is drawn from this bunker to 
the pulverisers in the new station by means of totally- 
enclosed conveyors, which run the full length of the 
boiler house of the old station. Weighers are provided 
between the conveyors and mills to record the amount 
of coal delivered to the high-pressure boiler plant. 

The three boilers installed in the new station, a 
general view of which appears in Fig. 1, have been 
constructed by Messrs. International Combustion, 
Limited, Derby, and are of that firm’s Lopulco bent- 
tube type. They each have a normal duty of 100,000 lb. 
per hour, with a maximum rating of 135,000 Ib. per 
hour under the above conditions, and two of them are 
capable of supplying the turbine when the latter is 
running at full load. The boilers incorporate a water- 
cooled furnace, the walls of which consist of fin tubes, 
and the front wall is equipped with four R-type Lopulco 
burners which have been designed for burning Collie 
coal with an average calorific value of 8,769 B.Th.U. 
per Ib. The drums, which were constructed by the 
English Steel Corporation, are of the solid forged type, 
with an internal diameter of 4 ft. The thickness of the 
walls varies from 2¥% in. to 3} in., and the weight of the 
rear drum is 21-5 tons. The whole unit is indepen- 
dently supported on steel framework. 

The superheater, which was constructed by the 
Superheater Company, Limited, Aldwych, London. 
W.C.2, is of the M.L.S. type with forged return bends 
and spherical joints and is fitted with external and 
automatic control equipment, so that the temperature 
can be maintained at 815 deg. F. + 15 deg. between 
loads of 75,000 Ib. and 135,000 lb. per hour. The total 
heating surface is 5,000 sq. ft. The economiser is of 
the Heenan twin-tube type, steel tubes being used to 
| withstand the pressure, while the maximum heat is 
| extracted from the gases by means of cast-iron fins. 
| The heating surface is 2,340 sq. ft. Each heater is also 
fitted with an Usco plate-type air heater with a total 
heating surface of 22,837 sq. ft. Feed water is supplied 
from three pumps, two of which are electrically and one 
steam driven. These pumps, which were constructed 
by Messrs. Mather and Platt, Limited, Manchester, 
each have a capacity of 300,000 lb. of water per hour 
against a pressure of 825 lb. per square inch, The 
electrically-driven pumps are fitted with Vulcan-Sin- 
clair couplings, allowing the speed can be varied from 
2,390 r.p.m. to 1,980 r.p.m. The pulverised fuel for each 
boiler is obtained from two medium speed Lopulco mills, 
each of which has a capacity corresponding to a boiler 
evaporation of 100,000 lb. per hour. After grinding, 
the coal is drawn by a fan through a revolving separator 
and discharged to the burners. The mills and ex- 
hausters are driven by totally enclosed motors which, 
like those on the draught fans, are controlled through 
auto-transformers and contactor gear from a board 
in the station control room. 

The gases from the boilers are first passed through 
Lodge-Cotterell electrostatic precipitators, which are 
installed on the roof of the boiler house and are de- 
signed to extract 95 per cent. of the dust when passing 
75,000 cub. ft. of gas per minute. After passing 
through the precipitators the gases are drawn into an 
induced-draught fan constructed by Messrs. Davidson 
and Company, Limited, Belfast, after which they are 
discharged to a common stack, which is 23 ft. 3 in. 
inside diameter and 110 ft high above the boiler house 
roof. The stack is constructed of copper-bearing steel. 
Each induced-draught fan is of the single-inlet type and 
two forced-draught fans of the same type are installed 
for supplying air to the furnaces. The speed of both 

pes of fan is controlled by hydraulic couplings con- 
structed by the Hydraulic Coupling and Engineering 
Company, Limited, Isleworth. 

The ash from the combustion chambers, soot hoppers 
and electrostatic precipitators is delivered into concrete 
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troughs which are built into the floor of the boiler 
house. These troughs traverse the full length of the 
station and discharge into a swirl pit. The ash and 
water are pumped from this pit into a reinforced 
concrete bunker from which the water is returned to 
the head of the sluice. 

The high-pressure steam and feed-water piping was 
supplied by Messrs. Aitons, Limited, Derby, and is 
fitted with Corwell welded joints. 
flexible hangers at all the supports are provided to 
all»w for thermal expansion. All the valves were 
supplied by Messrs. Hopkinson, Limited, Huddersfield. 
Each boiler is provided with an instrument panel 
which is fixed on the operating floor. 

To enable steam from the new boilers to be supplied 
to the turbines in the old station, connection between 
the two plants is made through reducing valves and a 
de-superheater, which are capable of passing from 
200,000 Ib. to 250,000 Ib. of steam per hour. The 
pressure is reduced from 625 lb. to 225 lb. per square 
inch and the temperature from 850 deg. to 700 deg. F 

The turbine, which was constructed by Messrs. C. A 
Parsons and Company, Limited, Newcastle-on-Tyne, is 
of the two-cylinder tandem type and is designed to 
operate at a pressure of 600 Ib. per square inch and a 
temperature of 800 deg. F. at the stop valve. Its 
general appearance will be gathered from Fig. 1. Its 
most economical load is 20,000 kW and the maximum 
rating 25,000 kW, the speed being 2,400 r.p.m. The 
steam is expanded from 600 Ib. to 50 Ib. per square 
inch absolute in the high-pressure cylinder and is then 
led to the single-ended low-pressure cylinder, where it 
is further expanded to the condenser vacuum of 28 in. 
The blading in both cylinders 
is of the reaction form, the 49 rows in the high-pressure 
evlinder being of * end-tightened” type. The steam 
chest is mounted alongside the turbine and is con- 
nected to the cylinder by flexible corrugated U-pipes. 
Three-stage feed-heating is employed, the condensate 
being heated to a final temperature of 324 deg. F. at 
the economical load. The steam is exhausted into a 
surfac> condenser with an area of 33,000 sq. ft. and the 
condensate is then dealt with by a steam jet-operated 
air ejector and duplicate extraction pumps. 

The alternator is of the totally-enclosed type with a 
maximum rating of 31,250 kVA and is designed to 
wenerate three-phase current at a pressure of 6-3 kV 
ind a frequency of 40 when running at 2,400 r.p.m. 
Excitation is effected by a direct-coupled exciter. 
rhe stator is built-up of electrically-welded mild steel 
plates and members, and the laminated core stampings 
ire divided into segments and assembled with staggered 
joints to ensure uniform magnetic flux distribution 
The conductors are of the Parsons stranded coreless 
type, the individual wires being insulated in a definite 
lay to eliminate eddy currents. The rotor is a single 
forging of mild steel, the windings consisting of 
embedded in radial slots. The rotor 
and normal speed in a spring 
und was also subjected to 


at the economical load. 


copper strip, 
was balanced at low 
bearing balancing machine : 
a 40 per cent. overspéed test when completely wound. 
Ventilation is effected on the multiple-inlet enclosed 
system by two motor-driven fans. Cool air is admitted 
over the whole length of the stator, thus, it is claimed, 
ensuring uniform and effective cooling of all parts of 
the alternator. The exciters and slip rings are totally 
enclosed and are ventilated by air drawn from the 
main circuit. The cooling air is returned to the main 
cireuit through viscous-type filters, which remove any 
earbon or metallic dust 

he electricity supply to the auxiliaries in the power 
station is obtained from four 1,000-kVA transformers, 
down to 440 volts 
rhe various auxilisry circuits are controlled from a 
24-panel metal-clad switchboard, which was con 
structed by Messrs. The Metropolitan-Vickers Electrical 
Company, Limited, Trafford-park, Manchester. This 
board is equipped with 2,000-ampere air-insulated ‘bus 
bars and 1,500-ampere electrically-operated oil circuit 
breakers. From this board the largest fan and pump 
motors are controlled direct and a supply is also given 
toa “ unit auxiliary * switchboard. This latter board 
is arranged in groups, which are linked by ‘bus bars 
section coupler units. Each group deals with the 
boiler-house requirements for such services as the 
induced- and forced-draught fans, pulverisers and 
exhausters. Complete control of the whole of the 
metal-clad switchgear is effected from a miniature 
control board. A complete mimic diagram, which is 
brought into relief by small lamps behind panel slots, 
shows the state of all the major circuits on the metal 
clad switchboards, and also the position of the contacts 
of each large motor starter 

The station was constructed to the designs of Mr 
W. H. Taylor. chief engineer to the Western Australian 
Government. 


which step the generator voltage 
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of Canadian territory have now been mapped by means 
of aur photographs. 
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LAUNCHES AND TRIAL TRIPS. 


‘Britisn Liserty.’’-—Single-screw oil-tank motor- 
ship ; four-cylinder, opposed-piston, reversible oil engine 
supplied by Messrs. William Doxford and Sons, Limited, 
Pallion Engine Works, Sunderland. Launch, January 17. 
Main dimensions, 464 ft. 2 in., by 61 ft. 9 in., by 34 ft. 
Built by Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, Billingham, Co. Durham, for 
Messrs. British Tanker Company, Limited, London. 

‘ Brartisn Trust.’’—Single-screw oil-tank motorship ; 
four-cycle, single-acting, crosshead-type, Six-cylinder 
Harland-B. and W. Diesel engine. Main dimensions, 
463 ft., by 61 ft. 6 in., by 34 ft. Trial trip, January 19. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Govan, Glasgow, 
Company, Limited, London 








Course on InpustriIaAL Hyotenr.-—A short intensive 
course on industrial hygiene, including industrial physio- 
logy and medical industrial psychology, will be 
the London School of Hygiene and Tropical Medicine, 
Keppel-street, Gower-street, W.C.1, from Monday, 
February 6, to Friday, February 17. Lectures will be 
give n from 10 a.m. until noon or | p.m., and from 2 p.m. 
until 4 p.m. or 5 p.m., on each ibe. and the lecturers 
will include Sir David Munro, Dr. G. P. Crowden, Dr. 
May Smith, Dr. T. Bedford, Mr. T. C. Angus, Mr. G. 
Stevenson Taylor, Professor Millais Culpin, Mr. Robert R. 
Hyde and Dr. C. G. Warner. Further particulars of the 
course may be obtained from the secretary of the School. 


to the order of Messrs. British Tanker | 


eld at | 
| Wales, 


| trations in Belfast, 


Borer House. 


Tae Wetranp Sup Canat.—Traffic through the 
Welland Ship Canal. Canada, established a new high 
record in November, 1938, when the movement of freight 
totalled 1,651,241 tons, compared with 1,229,350 tons 
in November, 1937. The principal cargoes comprised 
corn, wheat, iron and steel, and coal. 


Tue Late Mr. J. F. H. Cotyer.—lt is with regret that 
we announce the death, on January 19, of Mr. James 
Frederick H. Colyer, contract manager of Messrs. W. T 
Henley’s Telegraph Works Company, Limited, Holborn- 
viaduct, London, E.C.1. Mr. Colyer, who would have 
been 50 in May this year, had been in indifferent health 
forsome months. He entered Messrs. Henley’s service in 
January, 1905, as a junior in the contract department 
and had his first e xperience of outdoor contract work in 
1906, in connection with work at Devonport. In 1910 
he went to Barbadoes to take control of contract work 
for his firm, and in 1914 and 1915 occupied a similar 
executive position in Shanghai. Among outstanding 
contracts controlled by Mr. Colyer during recent years 
were works for the Powell Duffryn Company in South 
for the Great India Peninsula Railway, for th 
Central Argentine Railway, for other firms and adminis 
Brisbane, Cape Town and Fulham, 
and also in connection with the Central Electricit) 
Board’s grid scheme. He was a director of Messrs 
Holborn Construction Company, Messrs. Antrim Elec- 
tricity Distribution Company, and Messrs. Antrim 
Electricity Supply Company. He was elected an 
associate member of the Institution of Electrical Engineers 
in 1919 and was transferred to the rank of member in 1936 
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MULTI-BURNER OXYGEN CUTTING MACHINE. 


OONSTRUCTED BY MESSRS. HANCOCK AND COMPANY (ENGINEERS), LIMITED, CROYDON. 





— 

















MULTI-BURNER OXYGEN CUTTING 
MACHINE. 


THE oxygen cutting machine illustrated in the accom- 
panying figure is a new model introduced by Messrs. 
Hancock and Company (Engineers), Limited, Croydon, 
with a view to obtaining increased production. The 
machine is a profiling model capable of cutting six 
shapes simultaneously in steel plates, either direct 
from a drawing or blue print or from a strip aluminium 
template. The machine will operate with either the 
maker’s universal or dual electric tracers. The cutting 
area for each burner is 30 in. by 10 in. The machine 
has a built-up framework, consisting as shown of a 
bedplate with a work-table attached. The bedplate 
carries two pedestals on which coupled hinged frames 
are mounted. These frames are coupled not only 
at the front extremities and the centre joints, but also 
adjacent to the back posts at the extremities of a 
second pair of extended arms. Short link frames 
can be used by this method of suspension, resulting 
in a minimum of ground space occupied. The front 
coupling bar carries the six cutting burners mounted 
so that each burner can be independently adjusted 
either vertically, longitudinally, or transversely. These 
adjustments are effected by a rack and pinion and a 
lead screw, so that each burner can be quickly and 
accurately set. The horizontal slides are of Vee for- 
mation, with ample adjustment for wear. 

The burners are the firm’s remote-control type 
with Bowden wire operation of the heating and cutting 
oxygen valves. A unit control is provided giving 
simultaneous operation for all burners. The control 
has three positions—off, heating, cutting. The oxygen 
is supplied to the burners through a six-way distri- 


THE CONDITIONS OF ENGINEERING 
CONTRACTS.* 


Epwarp Jonnson Rimmer, M.Eng., 
Assoc.M.Inst.C.E., Barrister-at-Law. 


It is common knowledge that the documents which 
usually constitute an engineering contract are the 
following :—(a) The contract drawings prepared by the 
engineer; (6) the specification prepared by the 
engineer ; (c) a bill of quantities or a schedule of prices, 
or both, prepared by the engineer or by a quantity 
surveyor, and priced by the contractor ; (d) the general 
conditions of contract, the preparation of which is 
usually the joint work of the engineer and the legal 
adviser of the employer; (e) a formal deed prepared 
by the legal adviser of the employer for the purpose of 
incorporating in one formal document the foregoing 
documents (a), (6), (c) and (d). It is now becoming 
usual to combine documents (d) and (e), as it is quite 
unnecessary that they should be separate. In passing, 
it is to be noted (and the circumstance is not un- 
important) that these documents may not always be 
prepared by the same person or at the same time. 

(a) The Contract Drawings.—These are the engineer’s 
diagrammatic or pictorial description of the works 
which, at the time of going to tender, the engineer 
anticipates will be carried out under the contract. 
Although these drawings represent, in the pre-contract 
relationship of the engineer and his client, the docu- 
ments which must be regarded as the most important, 
they sometimes take a very subsidiary place to the 
other documents which constitute the engineering con- 
tract entered into between the employer and the 
contractor. The reason for this is that the contract 
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bution manifold, and each burner hose can be instantly 
uncoupled from a self-closing coupling. The com- | 
bustible gas is fed through a six-way distributor | 
and each outlet is provided with a gas cock. The right 
hand extremity of the front coupling bar carries the 
electrically-driven universal tracer head with starting, | 
stopping and reversing switches and oxygen control | 
lever. With the universal electric tracer, the machine 
can be operated from a drawing or blue print, from a 
wooden or soft-metal template cut to exact size, or | 
automatically from a channel or strip aluminium tem- | 
plate. In addition straight lines and circles are cut 
automatically. The drawing or template table is 
mounted on a bracket attached to one of the work 
Supports, and is arranged to turn over. One side is of 
aluminium for drawings, and the other of wood for 
template fixing. A swinging tube support is provided 


to carry the oxygen and gas tubes and electric cable, 
and prevents the possibility of these fouling the frame- 
work of the machine. 








on Tuesday, January 10, 1939. 


drawings are based upon the knowledge of the engineer 
at the time it is determined to carry out the works, 
before the ground is opened and before all the condi- 
tions affecting the carrying out of the work have been 
completely explored, or indeed have become capable 
of ascertainment. For this reason it should be provided 
by the general conditions that the contract drawings 
may be amplified, varied, or modified as the engineer 


thinks necessary to meet the precise nature of soil, of 
| situation, and of other circumstances—a matter of 
importance to be referred to in detail later. 


It is only necessary to illustrate this by reference to 


the normal contract drawings issued in connection with 
a pipe-laying contract, where the line of pipes is shown 
perhaps in plan on an Ordnance m»» ‘together with 
longitudinal sections showing dep*: s 
along public roads and through resic 

lines and depth of pipes may, in cou.squence of cir- 


‘4 gradients) 
ceas. The 








107 


| cumstances discovered when the work is set out for 
execution, be varied in regard to position, depth, and 
gradient, nature of surface, the proximity of buildings 
(possibly erected between the preparation of the 
drawings and the execution of the works), &c., and, as 
a result, drawings of the works as executed might be 
quite different from the contract drawings. These 
|same considerations do not apply in the same degree 
where the work to be executed is solely on the land 
of the employer, and certainly in that case there is 
not the same reason for wholesale variation of the 
contract drawings. In every case, however, some 
variation of the work may be and often is necessitated, 
either by the nature of the sub-soil pr the sub-soil 
conditions proving to be different from those which 
the engineer anticipated when he prepared his draw- 
ings, or by the engineer or the employer desiring modifi- 
cations to be made in the design either for the purpose 
| of improving the form of construction, or for economy 
| or for some other cause. 

It is for these reasons that the contract drawings may 
become subordinate to other documents in the contract. 
It must, however, be pointed out and emphasised that 
no Court interpreting the contract will readily disregard 
the fact that the contract was entered into on the 
basis that the works as shown on the contract drawings 
were substantially those which the parties expected 
to be carried out and (unless expressly stated to the 
contrary) were the works for which the contractor 
| made his tender, calculated his on-costs and generally 
| arrived at his contract prices. Accordingly it must 
be emphasised that the nearer the contract drawings 
can be prepared to represent the work as eventually 
carried out, the less likelihood there is of disputes arising 
under the contract. 
| (b) The Specification—Subsequent to or concur- 
rently with the preparation of the drawings, the 
engineer prepares a specification of the works shown 
upon the contract drawings. This document should 
not only particularise the materials to be used and the 
| manner in* which the work is to be carried out, but 
should also set forth clearly the obligations of the 
contractor to do or to refrain from doing that which, 
in the opinion of the engineer, is, respectively, desirable 
or undesirable for the successful carrying out of the 
work. The fact that the specification does not prescribe 
the precise methods to be adopted in the carrying out 
of the works does not, of course, free the contractor 
from his obligation to use effective and proper methods 
which will ensure the completion of the works as they 
are described, but one of the most serious considerations 
which an engineer must give to the preparation of his 
specification is the extent to which it is necessary or 
desirable to prescribe methods of carrying out the 
works. Generally speaking, it is not considered desir- 
able to specify any description of the temporary means 
to be adopted by the contractor in the execution of the 
works or the nature of the plant which he is to use. 
These are matters of which, again generally speaking, 
the contractor is best qualified to judge, and his experi- 
ence and ingenuity in this respect may result in very 
substantial saving to the employer in cost. If the use 
of any particular means or any special plant is not 
specified, the contractor would, prima facte, be entitled 
to use whatsoever plant and method he might think fit 
in order to attain the desired result in the most 
economical manner. 

If, however, such means are not specified, it may be 
desirable that the engineer by his specification should 
take some overriding control of methods, or at least 
a right to veto methods which in his opinion are either 
prejudicial to the ultimate results or may involve 
danger to adjoining property, or to the works them- 
selves. In specific cases it may be of importance that 
temporary means of construction should be definitely 
particularised as being the only method which the 
engineer thinks will bring about a successful result. 
Exceptions to the rule that methods are not usually 
specified are to be found in relation to processes which 
research or practice has demonstrated to be the only 
ones by which the best results are obtainable. It may 
also be that the design of the work is such that, unless 
a particular method of construction is followed, parts 
of the work would be insufficiently strong. It should, 
however, be realised that the prescription of methods 
may not only affect the contractor’s tender, but, quite 
properly, may give grounds for a claim for increased 
payment if the methods on which the contractor has 
been asked to tender are subsequently varied in the 
light of after-experience. Upon the clarity with which 
engineers are able to express their requirements may 
depend much of the successful outcome of an engineer- 
ing contract, and time spent on making a specification 
as precise and unambiguous as possible is time very 
welll eatin in the interests of the client. 

(c) The Bill of Quantities and Schedule of Prices.— 
In the Report of the Committee on Engineering Quan- 
tities to the Institution in 1933, it is said that the 
expressions “ Bill of Quantities and “ Schedule of 
Prices” are now used indiscriminately to mean the 





* Paper read before the Institution of Civil Engineers 
Abridged. 








same thing, and the Committee then proceed to express 
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preference for the expression “ Bill of Quantities.” In| In either a lump-sum contract or a measurement 
many contracts to-day there is advantage in prescribing | contract, the prices inserted by the contractor in the 
a schedule of prices which has no direct concern with | bill of quantities serve as a basis upon which additional 
the bill of quantities. The bill of quantities is a list | and modified work is to be valued and the prices at 
or analysis of the items of work necessary to achieve | which omissions are to be deducted ; further, as has 
the execution of the works which the engineer antici- | been pointed out, additional schedules of work to be 
pates will be carried out under the contract, and, as| priced by the contractor may be added to the bill of 
the name denotes, the bill purports to show the quan- | quantities to serve as schedules of prices for varied 
tity of units comprised under each item, so that the | work not similar to that contained in the bill of quanti- 
bill as a whole represents the quantities of detailed | ties. One form of schedule of prices which had its 
work necessary to produce the desired result of the | origin in pipe-laying contracts cannot, however, be 
complete contract works. At the same time there| regarded as at all satisfactory; that is, the schedule 
may be schedules of items of alternative works, of | under which a contractor is required to fill in prices 
plant charges and of labour which cannot or ought | per linear yard for pipes at different depths for any 
not to be regarded as parts of the bills of quantities, | kind of surface or condition which is encountered, and 
in that they are merely prepared to obtain a unit | to carry those prices into the bills of quantities where 
price from the contractor in the event of variation, and | the location of each particular length is described. 
are not brought into the summary of the bill or into | Nothing could be less scientific. Such prices can only 
the total tender price at all. For this reason they are | be prices for the average conditions met with, and as 
not really any true part of a bill of quantities, but | every length (whether varied or not) must have some 
when priced would be more properly included in inde- | conditions peculiar to it, a valuation based on average 
pendent schedules of prices. The author ventures to | conditions of the original scheme may prove unreliable 
think that if engineers would universally adopt the | and even ridiculous, and may lead to dispute in the 
phrases ‘* bill of quantities "’ and “ schedule of prices ”’ | event of an extension of the pipe-line in a location where 
as having different meanings, instead of being labelled the conditions of work are worse than the average. If 
with the same meaning, some of the difficulties which | the real intention of this schedule is to provide for 
arise in interpreting contracts would be overcome. | pricing work which proves to be of different depth 

What is the purpose of a bill of quantities ? When | from that described in the bill, then the author ventures 
priced and totalled, it should give the total price | to suggest that a schedule of percentages representing 
(which may be called the “ contract price”) at which | the increase or decrease required for deeper or shallower 
the contractor has made an offer and at which the | sewers than those at anticipated depths is a more suit- 
offer has been accepted by the employer. If the bill | able provision. Such schedule of percentages could 
of quantities has been prepared in accordance with | then be used to increase or decrease any price in the 
the Committee’s Report on Engineering Quantities, it | bill should the depth of the work for which the price 
will presumably have served the important purpose | was inserted be varied. 
of telling the tenderers the number of units of the| (d) General Conditions of Contract.—This subject is 
various items of work which a bill of quantities should | a very wide one. It is first desirable to consider the 
comprise that he must allow for in making his tender, | general conditions in relation to the other contract 
and it will thus have saved each of the tenderers from | documents. Even if the specification and the bills of 
the unnecessary expense of getting out quantities for | quantities fully define the works to be executed for the 
himself. So far so good ; but suppose that the quanti- | contract price, there remains a great number of matters 
ties are either too full or too lean, or suppose that they | which must be dealt with by the general conditions. 
omit items of work which it is necessary to execute in| The more these conditions can be standardised the 
order to produce the works shown upon the contract | better for the profession and the industry, because a 
drawings and described in the specification. What | standard form would have the enormous advantage of 
then are to be the liabilities or rights of the contractor | enabling contractors and resident engineers alike really 
and employer in regard to the adjustment of the contract | to understand before work is commenced what are the 
price ? relative rights of the contractor, the employer, and the 

The answer to this question must depend upon| engineer. To-day work is carried out under such a 
whether by the General Conditions of Contract the | variety of general conditions that it is impossible for 
contract proves to be:—({1) A lump-sum contract | the parties and the administrators to know precisely | 
whereby the contractor takes the advantage or dis- | where they stand if any dispute arises or appears likely. 
advantage of the quantities proving too full or too | There is a strong body of opinion that a standardised 
lean ; (2) a lump-sum contract which makes provision | form of contract may not prove satisfactory in every 

case, and, if the specification is to be regarded as sub- 





for the rectifying of errors in the bill of quantities and 
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filled up with the tender, upon which the contractor 
declares the names of the firms to which he desires to 
sub-let portions of the works, and if these firms are 
approved before the contract is signed the contractor 
may sub-let work to these firms without further autho- 
rity. The sub-letting of work by the contractor does 
not establish any contractual relationship between the 
sub-contractor and the employer, and does not relieve 
the contractor of any responsibility whatever under 
his contract. 

Extent and Scope of Contract.—Under this heading it 
is only necessary to emphasize that it may be that the 
works constructed will be something quite different 
from those anticipated by the contract drawings as a 
result of alterations, additions, and omissions, and 
that the contract does not only contemplate the con- 
struction of the works, but also their maintenance for 
a certain period after completion. Both these matters 
must be referred to in any clause purporting to define 
the scope of the contract. 

Drawings.—Under this heading it is usual, inter alia, 
to deal with the supply of drawings to the contractor, 
discrepancies between them and the specification, and 
(a matter of first-rate importance) the issue of such 
further drawings and instruments as may appear to the 
engineer to be necessary, by which the contractor must 
be bound as if they had formed part of the original 
contract drawings and in respect of which the con- 
tractor will not be entitled to any extra payment unless 
the engineer then so decides. 

When the engineer issues a further drawing or an 
instruction, the contractor must comply with it and, 
as has been stated, must be bound by it as firmly as 
by the original contract drawings; that is to say, he 
must not only construct the work to the further draw- 
ing or instructions, but must also undertake in regard 
to it exactly the same obligations (safety, damage to 
adjoining property, maintenance, &c.) as pertain to 
the works shown in the original drawings. 

If the further drawing or instruction is, in the 
opinion of the engineer, a variation of the contract 
drawings or the specification, he will no doubt issue 
a variation order, and the contract price will be 
adjusted, as afterwards appears. 

If, however, the engineer does not issue a variation 
order then the contractor will not be entitled to any 
extra payment for the work. The engineer’s ground 
for refusing to issue a variation order may be (1) that 
he thinks that the further drawing or instruction is 
consistent with the original contract drawings and 
specification, and is merely an explanation of that 
which is necessary to carry out the work shown on 
those drawings and in that specification; or (2) that 
he does not think any extra cost is involved ; and if 
these are the ground of his refusal, and if he is right 
in his opinion, then his refusal involves no hardship 











for adjustment of the contract price accordingly ; or 
(3) @ measurement contract under which all work 
executed by the contractor is to be measured on comple- | 
tion and valued at the rates or prices inserted in the 
bills of quantities. In the first case the only adjust- 
ment of the contract price which either the contractor | 
or employer can demand are (i) the deduction of the | 
* contingency ” item; (ii) adjustments of provisional | 
items; and (iii) adjustments due to variations of the 
works from those shown on the contract drawings. In | 
the second case, either contractor or employer can | 
demand, in addition to the aforesaid adjustments, an | 
adjustment resulting from the quantities being too 
lean or too full, and under some contracts, a varied 
price for work incorrectly described in the bill. In 
both the first and second cases the contract price is 
the sum from which all adjustments are made. In the | 
third case, the contract price is of no account in cal- | 
culating the payment to be made to the contractor. | 
He is entitled to be paid for the work as executed at | 
the prices or rates in the bill of quantities. It matters | 
not in this case if the quantities are lean or full. 

A very important feature of all bills of quantities 
must, however, be pointed out. The preliminary | 
items which are set forth in them may, if the contractor 





ordinate to the general conditions on all matters where 
there is divergence, the author respectfully agrees. A 
standardised form of General Conditions of Contract 
would, however, presumably make the specification 
supreme in regard to all matters respecting obligations 
of the contractor to do or to refrain from doing work, 
and if this were done the engineer, by his specification, 
would be able to make provision for all obligations or 
duties relative to any particular work. 

The subject of the general conditions can for the 
purpose of this paper best be divided under the broad 
sub-headings which might well appear in any well- 
drafted conditions: Interpretation and definitions ; 
restrictions against assignments and sub-letting ; extent 
and scope of contract ; drawings; general obligations 
of contractor; labour; work, materials, and plant ; 
commencement, time, and delays; maintenance and 
defects ; alteration, additions, and omissions ; property 
in materials and plant ; claims-measurement and valua- 
tion of works; prime cost and provisional sums ; 
certificates and payment; remedies and powers ; 
determination of disputes. 

Interpretation and Definition —Under this heading 
there is always to be found a definition of “ the 
engineer,” which should be in such a form as will 


so desires, be priced as lump sums, rather than spread jenable the employer to appoint someone else in the 
over his prices generally. These items are not quanti- | place of the engineer who is named. This is essential, | 
fied, and therefore cannot be a matter for measurement | as in the course of a long contract events may prevent | 
even in & measurement contract. A question often | the named engineer from acting, and as many of the 
arises whether these preliminary items should be| powers of control can only be exercised by “ the 
adjusted in proportion as the work done is in excess | engineer,” it is necessary that he should survive the 


to the contractor. 

It must, however, be obvious that the question 
whether or not a further drawing or instruction adds 
to the obligation or cost of the contractor is one upon 
which there can be two quite honest but conflicting 
opinions, and in framing a clause on this matter the 
main consideration must be whether or not, in case of 
a difference of opinion upon this fundamental matter, 
the engineer’s decision is to prevail without any right 
of appeal to arbitration—even if at the time the further 
drawing or instruction is issued the contractor makes 
a claim for extra payment. 

How far obligations for safety, maintenance, &c., 
taken by the contractor on the basis of the contract 
drawings and specification should, without qualifica- 
| tion, apply where further drawings and instructions have 
| modified the design, is a question which requires con- 
sideration, and is referred to hereafter in relation to 
* Alterations, Additions, and Omissions.” 

General Obligations of the Contractor.—Under this 
heading is a group of clauses placing upon the contractor 
all the expenses incidental to the carrying out of the 
work, the risks and liabilities appertaining thereto, the 
obligation to indemnify the employer against all 








| damages done as a result of the work and against 


actions brought in respect of trespass, &c., and the 
obligation to comply with all statutes or regulations 
relating to the work. The general obligations of the 
contractor have become fairly common form, and it is 


They 


of or less than the work set forth in the bill. This 
matter should be made clear in the conditions. It is 


also to be noted that within the bill of quantities | 


there may be individual items which the engineer 
prefers to be dealt with by way of a lump-sum price 
rather than by itemised and quantified items. Such 
lump sum can only be adjusted if the work for which 
it is quoted is varied. Otherwise, even in a measure- 
ment contract, this lump sum is payable and is the 
total that the contractor can claim, however excessive 
or deficient it should prove to be. For these reasons 


it is of the highest importance that lump-sum prices 
within the tender total price should be compared by 
engineers before they recommend an acceptance of a 
tender. 


| period of the contract. Similarly, under this main 
| heading, it is usual to define the duties of the resident 
engineer and to state what several documents are to 


| constitute the contract. The enlarging of the definition 


clause so as to define words and phrases used in the | 


contract should be exercised with the greatest caution, 

| particularly when the component documents 
| prepared by different persons who may use the same 
| words with different meanings. 

Restrictions against Assignment and Sub-Letting.— 
| Under this heading it has, until recently, been usual to 
| prohibit assignment and to allow sub-letting only if 
|the previous permission of the engineer has been 
obtained. Of late, however, it has become fairly 
common to provide a form, to be attached to and 





are | 


can be anything unfair or wrong about them. 
work very well, it is said, so they must be right ! 
The only clauses which call for special comment here 
| are those which place upon the contractor liability for 
all damage, whether to the works or to adjoining pro- 
perty, done as a result of the carrying out of the work. 
What does this mean? It is nothing less than an 
assumption: by the contractor of the risk (among others) 
that the work shown in the engineer’s original design. 
|or any varied design he likes to make, may prove not 
| to be sufficiently strong, and the further risk that the 
work so designed may cause damage to property due 
to the nature of the ground or —= and proxi- 
mity of property in relation to it. This is such a heavy 
risk, having regard to the unknown factors of sub-soil 


| 
| considered almost mischievous to suggest that there 
' 
' 
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ground-water level, and (particularly in excavation in 
streets) proximity of pipes, cables, buildings, &c., that it 
seems surprising that business men have for so long 
been willing to take it. It appears to the author that 
if under the contract the engineer has full power to 
order variations of works and extra works at the 
expense of the employer, the contractor might be 
disposed to take the risk because he anticipates that if 
danger to the works or to adjoining property is threat- 
ened he would receive an extra-works order from the en- 
gineer. The risk is, however, an impossible one for any 
contractor to take if the engineer is not to be free to 
order alterations of the work and to give extra-works 
orders if danger does threaten the works or adjoining 
work, and unless such extra works are (unless necessi- 
tated by default of the contractor) to be paid for by 
the employer. 

It is therefore in relation to the clauses dealing with 
alterations that this matter must be further considered. 
It should, however, be mentioned here that in the 
form of contract issued by the Association of Consulting 
Engineers a special clause has been inserted which 
limits the period of time under which the contractor is 
liable for damage to works and property, and limits 
the extent to which the contractor is liable in regard 
to trespass and interference with the property of other 
persons due to the execution of the work. These 
limitations, so far as they go, will probably meet with 
general approval. The author ventures to suggest, 
however, that the liability of the contractor for surface 
damage (including destruction of trees, crops, &c.) is 
a subject which should not be left to be determined 
by general conditions of the contract, but is one that 
should be dealt with expressly by the specification 
applicable to the particular work with which it is 
concerned, and that some item in the bills of quantities 
should direct special attention to this liability, especially 
if it is known to the engineer that such damage is 
inevitable. 

Work, Materials, and Plant.—Under this heading are 
to be found the important clauses which enable an 
engineer to compel prompt obedience to his orders in 
regard to quality of workmanship and materials 
employed on and in the works, and to efficiency of the 
plant. It must be borne in mind that over a long- 
period contract the financial position of a contractor 
might become such as to lead him to make economies 
which are inimical to the safety and efficiency of 
the work, and therefore the powers of the engineer to 
give orders and to enforce them by employment of 
other contractors are natural safeguards for the 
employer to require. It is therefore generally recog- 
nised that the authority of the engineer to require 
anything to be done or to require the contractor 
to refrain from doing anything should be established 
by the general conditions. The necessity for these 
clauses is admitted by all concerned. 

More controversial is the question whether or not 
the reasonableness of the exercise of these powers may 
be challenged by a claim for extra payment to the 
contractor for compliance with those requirements. 
If the engineer required nothing to be done which 
would not be required to satisfy the specification no 
claim could, of course, be established, but if the con- 
tractor were to take the view that some rejection of 
material or workmanship, or some suspension of the 
works or plant was unjustified, and if in fact the 
engineer's requirements did call for something in excess 
of those of the specification, then the contractor should 
be paid the extra cost involved. Very few contracts, 
however, enable the action of the engineer to be 
challenged, so far as quality of materials and workman- 
ship are concerned. In regard to suspension of work 
it is to be noted that some recent contracts do enable 
the contractor to recover the extra cost resulting from 
a suspension of work which is not due to his default 
or necessary by reason of the nature of or for the 
safety of the work, but usually the contract provides 
that extension of time for completion is to be deemed 
- compensation for any suspension the engineer may 
order, 

Commencement, Time, and Delays.—Under this 
heading are to be found those clauses which establish 
the contract time, and deal with extension of the 
contract time and the rights of the parties in the event 
of delay being occasioned in the execution of the 
work. Broadly speaking, delays may be occasioned by 
(4) causes over which neither party to the contract has 
any control ; (6) causes over which the employer (or 
his engineer) has control; and (c) causes over which 
the contractor (or any sub-contractor) has control. It 
's generally recognised that delays occasioned by cause 
@) should give neither of the parties any grounds for 
7 mplaint or compensation against the other, but that | 
the engineer should have the power to extend the 
time so as to keep it alive when these causes operate. 
[t is also customary for the employer (in settling 
“eneral conditions of contract) to protect himself from 
any claim by the contractor for damage due to delay 


| is the practice to make the contractor liable for a sum 

per day or week as liquidated damages for each day or 
week by which he exceeds the contract time as defined, 
| or as extended by the engineer to meet circumstances 
| outside his control; that is to say, the contractor is 
|made liable for delays over which he and his sub- 
| contractor have control. Sometimes this liability is 
| offset by a provision for the payment of a bonus if the 
work is completed before the expiration of the extended 
contract period. That provision cannot, however, be 
recommended except in very exceptional circum- 
stances. A provision which penalises the contractor 
for delays which he could avoid is clearly comprehen- 
sible, even though it may be in the contractor’s own 
interests to get the job done as quickly as possible, 
but what is less understandable is the exclusion of dam- 
ages occasioned to the contractor by the delays of the 
employer, except on the somewhat autocratic basis 
that the employer is accustomed to dictate his own 
terms. 

Maintenance and Defects—Under this heading are 
set forth the obligations of the contractor after comple- 
tion of the works for a period known as the maintenance- 
period, and generally stated as a period of months. 
Independently of these obligations any failure by the 
contractor to carry out the works in accordance with 
drawings, specifications, and instructions of the engineer 
will, generally speaking, amount to a breach of contract, 
in respect of which the contractor will be liable in 
damages. The maintenance-provisions, however, fre- 
quently impose an obligation on the contractor which 
does not necessarily arise from any failure to carry out 
his contract obligations and is not the mere expression 
of a liability for damages, but arises solely from the 
fact that some defect may occur in, or be occasioned 
to, the works during the period of maintenance, and 
is a liability to do the works of making good the 
defects. Defects in the work can arise from various 
causes: (a) The failure of the contractor to do the 
work as he has contracted to do it; (6) the failure of 
the contractor to do the work properly, although no 
proof that he has failed in his contractual duties can 
be shown; (c) the failure of the structure notwith- 
standing that the contractor has carried out the work 
to the entire satisfaction of the engineer and performed 
all his contractual duties. 

The application of the maintenance-clause to defects 
which arise through a failure of design or specification 
must necessarily cause engineers some misgivings ; 
but none the less a clause in respect of maintenance 
which requires the contractor to maintain and uphold 
the works in perfect condition and to make good 
defects is such that it will not allow the engineer to 
certify for payment for the remedial work, even where 
the design of the engineer is in fault, without the 
express authority of the employer. It is therefore a 
matter of some importance for engineers to consider 
whether or not they should so frame the maintenance- 
clause as to enable them to certify for remedial works 
in cases where they are satisfied that the defect arises 
because the structure has, although correctly con- 
structed, failed under load. The Association contract 
attempts some solution of this matter. 

The date from which the period of maintenance 
runs is usually fixed by a certificate of completion. 
Some clear determination of this date is necessary. 
If, however, the date is fixed by the completion of the 
works as a whole, then the maintenance period for the 
work which was first commenced may, according to 
the length of the contract, be very much extended. 
It is now fairly usual to find provisions for certifying 
completion of sections of the work, particularly if they 
are to be occupied and used by the employer during 
the time that other sections are in progress, and 
for applying maintenance periods for each section 
separately. Further, an engineer would sometimes 
desire to give a certificate which would have the effect 
of fixing the commencement of the period of main- 
tenance before he feels he can say that every detail 
of the work has been completed. In several contracts 
it has been thought desirable to allow the engineer to 
giveacertificate of completion on “practical completion” 
instead (as in the majority of contracts) on completion. 
The former phase allows a latitude to an engineer which, 
in special events, may be of substantial importance in 
the fair administration of the contracts. 

Alterations, Additions, and Omissions.—The provi- 
sions relating to “* Alterations, Additions, and Omis- 
sions ” not only deal with the extent to which varia- 
tions may be ordered, but with the basis upon which 
the valuation of those variations shall be made. Under 
the headings “ Drawings ” and “‘ General Obligations 
of the Contractor” attention has been drawn to the 
fact that, while the work which is eventually carried 
out may be very different from the work shown and 
described in the contract documents, the obligations 
of the contractor for its execution, for its maintenance, 
and for damage arising out of its erection, apply equally 
to the varied work as to the work which he contem- 





egy mice by causes (6), even though they prove to 
y damaging to the contractor. On the other hand, it | 





plated he would be called upon to do. Thus the 


tions will not increase the difficulties and risks of the 
work. Moreover, from the point of view of the con- 
tractor, variation of the works may materially affect 
the commercial aspect of the matter in several ways. 
It may delay the work; may render plant brought 
on to the site for the anticipated works either idle or 
inappropriate, or both; may change materially the 
conditions under which the work, as a whole, must 
be carried out ; and may increase or decrease the cost 
of the temporary works necessary for its execution. 
In spite of these considerations, it is very rarely that 
contracts contain a clause which enables the engineer 
to take these matters into consideration in determining 
the addition or deduction from the contract price 
which shall result from a variation. Many contracts 
require that the prices inserted by the contractor in 
the bills of quantities or schedules of prices (based on 
the original contract works) are to be applied to the 
varied work. 

Instead of dealing frankly with the position which 
may arise and allowing the engineer to re-value on an 
equitable basis any work which may be affected by 
changed conditions resulting from variations, some 
contracts attempt to minimise an increase of the 
contractor’s risks by providing that variations shall 
not exceed in value a certain percentage of the contract 
price. This leads to serious difficulty, and is really 
a most unsatisfactory provision. A more usual provi- 
sion is that bills of quantities and schedules of prices 
shall be used for the valuation of variations only when 
in the opinion of the engineer they are applicable, and 
that if none are applicable the engineer shall fix propor- 
tionate rates. This, however, does not really touch 
the subject of changed conditions of work brought 
about by variations, although the engineer sometimes 
does give effect to the special considerations mentioned 
in exercising his discretion under a clause of this sort. 
Tested, however, by the precise terms of the majority 
of contracts, the engineer can only do this with the 
express permission of the employer, which, if the 
engineer is to preserve his independent position, 
ought not to be necessary. The safeguard to which 
the employer is properly entitled is that a contractor 
shall not, in the event of variation, obtain for either 
the varied work or any additional work prices which 
are in excess of the level of the prices upon which he 
accepted the tender. This safeguard is one which 
the conditions should give, and in the Author’s opinion 
it should be possible to give it without the necessity 
of precluding the engineer from giving full considera- 
tion to the changed conditions brought about by 
variations, whether as part of the rate to be applied 
to the varied work or as a revision of any other rate. 

Another important aspect of clauses dealing with 
variations is the question whether or not variation 
orders may be given, and, in certain cases, should be 
given, for the purpose of preventing property adjoining 
the works from being damaged or for the purpose of 
rendering practicable works which, as specified, have 
proved impossible or impracticable by reason of sub- 
soil or other physical conditions proving different 
from those anticipated. Under many contracts it 
may be successfully contended by the employer that, 
as the contractor has undertaken to carry out and to 
maintain the work and has assumed all risks for 
damages, it is not the function of the engineer to 
render the risk less or to cast extra cost upon the 
employer by giving a variation order for any such 


urpose. ( 
It appears to the author that the question 
whether or not variation orders for protective or 
strengthening works may be given by the engineer 
without first seeking the authority of the employer is 
one which should be settled affirmatively by the 
conditions of the contract. 
Property in Materials and Plant.—The function of 
the provisions relating to “‘ Property in Materials and 
Plant ” is to give greater security to the employer in 
the event of the contractor failing to carry out the 
work or becoming insolvent. Legal opinion favours 
the view that the clause which gives the greatest 
security to the employer is one which passes the 
property in the plant and materials to the employer 
when brought upon the site, and (in the case of the 
contractor not being a company) which requires the 
plant to be marked with the employer’s name during 
the period of construction. 


(T'o be continued.) 








British StanDARD CopE ror HorizontaL REToRTS. 
—The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has published a “ Test Code for Hori- 
zontal Retorts and Intermittent Vertical Chambers.” 
This is the first Code to be issued by the committees 
which have been set up, by the Gas and Solid-Fuel 
Industry Committees of the Institution, to prepare 
standard methods of carrying out rformance and 
efficiency tests for fuel-usmg equipment, including gasi- 
fication and carbonisation plant, furnaces, ovens, kilns, 
and boilers. Copies of the new Code, designated No. 819, 
may be obtained from the offices of the Institution, at 





contractor can do nothing more than hope that varia- 
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NOMOGRAM RELATING TO SOUND 
TRANSMISSION THROUGH PARTI 
TIONS. 


By A. E. Knowxer, M.Sc. 


Ir is frequently necessary, in connection with the 
transmission of sound in buildings, to deduce the 
overall transmission through a partition which includes, 
say, a door and a window, from the separate insulating 
values and areas of the various components. The | 
full calculation is tedious for even simple cases. To 
simplify it, Morreau* has stated the conditions under 
which the transmission through one or more of the | 
components may be neglected and has given working 
rules and tables for computations. The present article 
gives & nomogram with the aid of which the compu- | 
tations may be made graphically and without neglect | 
of any known component 

The reduction R, in sound intensity afforded by a | 


partition, as judged by the difference in intensity 
level observed in rooms on opposite sides of the 
partition, is given in decibels by : 
% 
R 10 logy. (1 _ ‘ ) ql) 
7, Ay Tw, Ay tT, A; +7 
or to a close approximation, by : 
m 

k 10 log yo ( i " { } (2) 

Vg Ss Tats 73 As ° 
where a = absorbing power of receiving room in sabins, 
and 7, 7g, Ty = transmission ratios associated with | 


the areas A,, A,, A, of the components of the partition. 

The transmission ratio of a partition is the ratio of 
the sound energy transmitted through the partition to 
that incident upon it and is related to the reduction | 
factor of the partition, in decibels, by the equation 
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Equation (2) can thus be written 


R 10 a 
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- « (3) 
where r,, fs, fT; are values of the reduction factors 
associated with areas A,, Ag, As. 

In the accompanying nomogram, devised in the 
Physics Department of the National Physical Labora- | 
tory, based upon equation (3), scale | refers to the 
area of the whole partition, or of one of its components, 
in square feet ; scale 2 to the product of the area and 
the transmission ratio; scale 3 to the difference in 
intensity Jevel (in db) on the two sides of the partition ; | 
seale 4 to the sound reduction (in db) experienced by | 
sound in its passage through the whole partition or of | 
one of its components; and scale 5 to the absorbing | 
power (in sabins) of the receiving room. The relation | 
between the superficial mass of a partition and its 
acoustical reduction factor expressed in scale 4 relates 
to certain frequencies. The relation is taken from a 
curve given by Constable and Astonf and refers only 
to single homogeneous partitions. The reduction 
factors associated with partitions of the various masses 
are the means for the range 200 cycles to 2,000 cycles 
per second. 

The nomogram can be used for the rapid solution of 
several problems, including the following :—{1) The 
calculation for a composite partition (such as a wall 
containing a door and a window) of the contribution 
(7 A) of the various components to the sound trans- 
mission. For each component a ruler is placed so as 
to join the point on | representing the area A of the | 
component to the point on 4 representing the reduction | 
factor of that component (or its superficial mass), and | 
the contribution (+r A) is read from 2. (2) The caleu- | 
lation of the equivalent reduction factor of a composite | 
partition. The contribution (7, A,, &c.) of each 
component is found from the nomogram as before, | 
and the contributions added. The point on 2 repre- | 
senting the total contribution (r+, A, + 7, Ay 
is then joined to the point on 1 representing the total | 
area of the partition, anc the mean reduction factor 
for the partition is read off from 4. (3) The calculation 
of the difference in intens ty level on two sides of a} 
partition. The contribution of the partition (+ A) is | 
found as before on 2, and the point representing the | 
contribution is joined to that on 5 representing the 
absorbing power (d) of the receiving room. The 
difference (R) in intensity level in the two rooms is 
then read from 3. If the partition is a composite one | 
the total contribution (r, A, + tT, Ay - ...) OF ite 
components is used. 
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NOMOGRAM. 
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124-IN. GYRATORY CRUSHER. when worn too thin for further use. Era man- 


Tue gyratory crusher illustrated in Figs. 1 and 2, on 
the opposite page, has recently been introduced by 
Messrs. Hadfields, Limited, East Hecla Works, Sheffield. 
It is known as the Style B short-shaft model, and in com- 
mon with other crushers of the same type, is essentially a 
large-output machine. As compared with crushers of 
alternative design, the horse-power per ton of material 
crushed is claimed to be exceptionally low. In addi- 
tion, the feed opening of gyratory machines is of large 
area, as compared with the narrow chute employed in 
jaw crushers, this being a distinct advantage where con- 
tinuous feeding is required. As will be clear from Fig. 2, 
the main shaft carrying the crushing cone is suspended 
from the top of the machine by an adjustable nut 
secured on the end of the shaft. The nut rests on a 
sleeve supported on a bearing ring on the inside of the 
hub of the spider surmounting the crushing chamber, 


thus enabling the shaft and crushing cone to be raised | 


or lowered to suit the size of the product. The spider 
itself is provided with a bush surrounding the sleeve. 
To impart the necessary gyratory motion to the crush- 
ing cone, the lower end of the shaft runs in an eccentric 
sleeve driven by bevel gearing from the countershaft. 
The eccentric sleeve is lined with white metal, and, as 
shown in Fig. 2, it revolves between a bush in the main 
casing and a sleeve embracing the shaft. The eccentric 
base rests on a wearing ring. The countershaft bear- 
ings are white-metal bushed, and an outside pedestal 
bearing is provided, as shown. The eccentric is pro- 


tected from dust by a cone-shaped washer in contact | 


with a collar let into the casing near the centre of the 
shaft, the collar being surrounded by a throw-off ring. 

When the crusher is working, the bevel gearing, main 
shaft and driving bearings are completely flooded in oil, 
kept in constant circulation by a scoop attached to 
the eccentric sleeve. This scoop, which is shown at 
the bottom of the sleeve in Fig. 2, dips into an oil bath 
formed by the bottom plate of the machine. The oil 
well is of large capacity, and only requires replenish- 
ment about once in six months. The method of 
lubrication described is claimed to be both effective 
and economical. The crushing head is constructed 
with a renewable crushing cone, or mantle, made of 
Era manganese steel, fitted on a cast-steel centre. 
This method of construction greatly diminishes main- 
tenance costs, as only a comparatively light cone shell 
of the special wear-resisting steel need be renewed 





} 





ganese steel is also employed for the upper and lower 
concaves, and wearing plates of the same material are 
fitted inside the outlet chute and on the hopper sup- 
porting arms to protect them from the wearing action 
of the stone or ore passing through the machine. Non- 
pack concaves can be supplied if required. These 
concaves have deeply curved faces which promote a 
better distribution of the stone in the crushing chamber, 
and thereby reduce the tendency of the aggregate to 
pack between the crushing cone and concave. Their 
use also enables a smaller size product to be obtained 
without the danger of packing, as a finer setting can 
be employed. Three openings are provided in the 
bottom shell for the location of the countershaft, so 
that the machine may be arranged for driving from 
either side, or from the rear, as shown in the figures. 
The two openings not in use are fitted with covers. 
The machine illustrated has a feed opening of 124 in. 
between the top of the concaves and the top of the 
mantle, but machines with capacities ranging from 10 
in. to 30 in. can be supplied. The capacity of the 124-in. 
machine depends on the character of the material dealt 
with, and ranges from 40 to 55 tons per hour to pass 
a 2}-in. ring, to 80 to 100 tons per hour to pass a 4-in. 
ring. The greatest fineness recommended is 2} in. 
The speed of the driving shaft is 408 r.p.m., and the 
effective horse-power required varies from 50 brake 
horse-power to 60 brake horse-power, according to the 
size and nature of the material. The total weight of 
the machine is given as 16 tons 10 cwt. 








Auxmiary Ar Force Reserve.—The Air Ministry 
has announced that, in order to provide for ex-airmen 
of the Auxiliary Air Force to return for service with the 
Auxiliary Flying Squadron in an emergency, it has been 
decided to form an Auxiliary Air Force Reserve. Ex- 
airmen who have had a minimum of two years’ satis- 
factory service in the Auxiliary Air Force, and who 
attained the rank of aircraftsman, Ist Class, or higher 
rank, prior to discharge, are invited to join. Candidates 
must be under the age of 53 and will be enlisted for a 
period of two years. They may, however, be permitted 
to re-engage for further periods of not more than two 
years. Training will not be unduly onerous and annua! 
camp will not be compulsory. Application should b 
made to the commanding officer of the squadron in 
which they served or to the Auxiliary Air Force unit 
nearest to their place of residence, whence full particulars 
of pay and conditions can be obtained. 
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MACHINE TOOL PRACTICE.* 


By Professor Dempster Smrru, M.B.E., M.Se.Tech. 


bars in the gauge control room at Messrs. Alfred | for the main spindles. : : 
Herbert, Limited, also the substandards and reference | preloaded parallel type of roller bearing (in which the 
slip gauges in certain departments, and explains how 


The 


these are periodically checked and maintained. 
gauging of external and internal threads, male and 
female tapers, splined shafts, and holes is also discussed. 

Production of Precision Gears for Use on Machine 
lools.—A decade or so ago, the term precision gears 
suggested, say, a master wormwheel for gear cutting 
machines, or gears used in precision instruments, but 
to-day all gears that run at a high speed must be more 


or less precision gears. The author confines his 


. . > » _ | 
ittention to the production of spur gears of from 2 in. 


to 24 in. diameter, such as are required by the modern 
precision machine tool, and which pass through the 
works in batches of 24 at a time. The materials 
recommended are nickel-chromium steel, oil-hardened 


ind tempered, and _ nickel-chromium steel, case- 
hardened. The blanks should be normalised at 
intervals throughout the machining operations. It is 


of the utmost importance that the first operations 
should provide locations which will serve for the 
setting of the gears throughout the entire course of 
manufacture. Electric furnaces of the resistance type, 
with fully surrounding elements, are used for the 
heat-treatment. These furnaces are pyrometrically 
controlled to within + 5 deg. F. In the author’s 
method, the periphery of the grinding wheel is shaped 
to conform with the exact space to be ground. The 
shape of the wheel is maintained by formers and by a 
pantograph mechanism which controls the diamond 
when in contact with the grinding wheel. 

The Use of Ball and Roller Bearings on Machine 
Tools and their Influence on Accuracy.—The new cutting 

* Synopsis of Symposium of Papers on Machine Tool 
Practice read before The Institution of Mechanical 
Engineers, on Friday, January 20,1939. The Symposium 
overed nine papers, of which the titles are given in 
the italic side-headings of Professor Dempster Smith’s 


Synopsis 
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successtul 
ability to run at high speeds, and greater rigidity than 
| was hitherto thought necessary. Designers consider 

Gauging in Machine Tool Manufacture.—The author | that these conditions can be partly met by adopting 
describes the reference slip gauges and standard length | first-grade anti-friction bearings, satisfactorily housed, 


demand, for their operation, 


materials 


To withstand radial loads, the 


[rollers are in contact with both the inner and outer 
races) is preferred. When a parallel roller bearing 
is employed to take the radial load, it is usual to adopt 
angular contact bearings in combination to take the 
axial load. These bearings are preloaded axially. 

Planing, Shaping, and Slotting Machines and 
Practice.—The reciprocating and intermittent motion, 
peculiar to these machines, not only introduces diffi- 
culties in design, but also tends to impose speed limita- 
| tions and shock loads in the completed machine, in 
addition to time loss on the idle stroke. Nevertheless, 
there are many operations which are best performed 
by these machines. The shifting belt drive is suitable 
for small machines and is simple, but the difficulties 
in designing a belt-shifting device which will operate 
at a high speed are many, and it is still more difficult 
to make a shifting belt work satisfactorily over a wide 
range of speeds. The Ward-Leonard drive, or modi- 
fications thereof, appears to be most favoured, but, 
even with this, the author points out that, if a high 
return speed is selected, then the maximum power 
may not be available on the cutting stroke at ordinary 
speeds. A return speed of 200 ft. to 250 ft. per minute 
is most economical. Spiral drive, also filtered oil to 
table ways, are advocated. In the sections on shaping 
and slotting machines, the author discusses the various 
quick-return motions, controls, and attachments usually 
fitted to these machines. 

Heavy Milling Machines and Practice.—One of the 
chief conditions governing the machining of the work- 
piece is the amount of metal which can be removed 
per minute without distorting the work-piece or failing 
to produce the requisite accuracy and finish. The 
work performed on heavy milling machines can be 
classified into four divisions, according to the size and 
| type of work-piece and the amount of metal to be 
|removed; while the machines themselves fall into 
six general types, grouped according to the position 
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“ENGINEERING” 


of the cutter spindle and the type of work-table. The 
provision of a wide range of cutter speeds enables 
cutters of various diameters and of different materials 
to be used. For general work a wide range of rates of 
feed is usually needed. 

Light Milling Machines and Practice.—During the 
past 20 years, quantity production on a basis of inter- 
changeability has extended in engineering practice, 
and modifications have been made in the design of 
milling machines to meet these conditions, and to 
reduce hand rectifications. The development of the 
machine has also been influenced by the need for semi- 
skilled labour, demanding increased automatic opera- 
tion and simplicity of control. The author traces the 
development of various types of machines, discusses 
their suitability for different work, and their con- 
venience of operation. Mention is also made of bracing 
and support to the cutter, solid and roller bearings, 
also “ chatter,”’ and how to reduce it. 

Precision Grinding Machines.—Precision grinding 
machines roughly fall into three classes: the plain 
grinder for cylindrical external finishing ; the internal 
for internal finishing; and the surface grinder, of 
which there are many types. The plain grinder has 
changed least in outward appearance during the past 
decade, but hydraulic mechanism has been applied 
for the traverse and wheel feed motions, thereby giving 
greater output and accuracy; and electric drives have 
given greater convenience of operation. It is now 
possible to make a machine fully automatic with the 
exception of inserting and removing the work. The 
larger machines are furnished with push-button controls. 
The centreless grinding machine performs operations 
which could not be done by other methods, and, on 
suitable repetition work, produces parts within a 
tolerance of 0.0001 in. 

Not many years ago, internal grinding was the 
bugbear of the works manager, owing to the difficulty 
in obtaining the correct size of hole without constant 
gauging, but the advent of automatic size control has 
changed all this and reduced the tolerances and the 
number of rejections, There are several types of 
surface grinders, and these can be roughly divided into 
two major classes. The first, or earliest, has a hori- 
zontal spindle, and uses the periphery of the wheel, 
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whereas the second, or later, type has a vertical spindle, | is measured, the chart of errors is altered to indicate 
and uses the edge or side of a cupped or segmental | the exact size of each gauge and the gauges are returned 
wheel. Both classes have reciprocating tables or|to the department concerned. When all the sets of 
circular rotary tables, and are furnished with mechan- | gauges have been examined the records of all their 
isms similar to those described for the plain grinder. | sizes are noted and the minimum number of gauges 


The Forming of Screw Threads by Grinding.—The 
first thread-grinding machines were for the most part 
modified lathes. Even to-day the simpler type of 
wheel dressing units fitted to thread grinders employ 
the same features as those used on the oldest machines. 
Much development has, however, taken place in wheel- 
dressing devices, culminating in the use of pantograph 
reproducers. The demand for micrometers 
hardened screws first made possible production thread 
grinding. 


means for the forming of multi-ribbed grinding wheels. 
An experimental machine was extremely successful. 
The initial application of the new method to the pro- 
duction of gauges was, however, not so successful, and 
many experiments leading to the recognition of several 
principles of design were necessary before the modern 
universal thread-grinding machine was evolved. 
author gives some examples of the work which can be 
produced on mass-production lines by such machines, 
with a table 
tolerances. 
Production of Accurate Bores by Fine Boring, Grinding, 
Honing, and Lapping.—The essential factors in fine 
boring are single-point diamond or carbide tools 
accurately set and rigidly held, high cutting speed, 
smooth and shockless movement of work table, vibra- 
tionless running, and accurate workholding fixtures. 
The modern honing machine incorporates a mechanism 
which rotates and reciprocates a spindle carrying a 


hone, which is usually multi-bladed and adjustable. | 


A liner 12 in. in diameter and 3 ft. long can be satis- 
factorily honed in 15 minutes. The author describes 
the procedure adopted in producing very small holes 
to a very high degree of accuracy. 








GAUGING IN MACHINE TOOL 
MANUFACTURE.* 

By T. 

GAUGING in machine tool manufacture resolves itself 


into two major problems: first, the provision and 
maintenance of a standard of length; second, the 


CURSON. 


transference of that standard of length to the com- | 
The standard of length of the firm with which | 


ponent 
the author is associated comprises one set of reference 


slip gauges and one set of reference length bars, which | 


are periodically compared with the standard yard, by 


with | 


Improvements in the manufacture of thread | 
caliper gauges of the Wickman type opened up new | 


The | 


of dimensions, rate of production, and 


| necessary to bring all the sets to their correct order of 
ordered. 


| accuracy are 
replace are transferred to the tool room measuring room 
set, and so on. By this means very few new gauges 
are required to bring all sets up to the required accuracy. 
| New charts of errors are then made out and as soon as 
}out, and the new charts are inserted in the boxes. 
By this procedure all departments concerned have a 
reliable standard of length which varies only through 
an extremely small amount which can be computed by 
referring to the records over a period of time. Efforts 
are being made to substitute a line standard of length 
| for the existing end standards in order to relieve the 
firm of one of its major difficulties—wear in the stan- 
dards themselves. 
The system of manufacture in use by the firm in 
gauging plain holes is based on a hole of nominal size, 
while the diameter of the male component is varied 


Fig.1. GAUGE FOR CHECKING SPLINED SHAFTS 
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Fig.2. GAUGE FOR CHECKING SPLINED HOLES 
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submitting reference slip gauges and standard length | 


bars to the National Physical Laboratory every twelve 
months. Substandards of length are compared with 
the reference set every three months. The check is 
carried out on an instrument capable of measuring 


differences as small! as one-millionth of an inch and in | 


Taste I. 
] 


Set of Gauges Use Allowance 
| 


In. 
For use with Zeiss hori- 0 -00002 
zontal Optimeter and 


Orthotest. 


Gauge control room 
working set 


Tool room gauge in- | For checking gauges in 0-00003 | 
apection depart- course of manufacture 
ment set | 

Machine shop gauge | For observing condition 0-00005 
stores set. of gauges after use. 

General gauge makers | For setting snap gauges, 0- 00008 
set &e 

Final inspection for For checking gear centres, 0-00010 | 
tools and fixtures slota, &c | 
set. | 

Jig boring department | For accurate setting of 0-0002 | 
set. work tables. 

Fitting and grinding | For jig setting and micro- | Up to 
department set meter checking — 0:0003 | 


-~ | 


a room temperature controlled to 68 deg. within + 14} 
deg. F. The errors on the substandards are charted. | 
A set of slip gauges ‘s provided for the measuring 
control room, the tool room measuring room, the tool | 
room final inspection department, the tool room itself, | 
the jig boring department, and all gauge stores. These | 
sets of slip gauges are checked in the control room 
every three months against the substandards and a 
chart of errors is fixed to the box containing them. 
A wear allowance has been laid down for each set of | 
gauges, and is given in Table [. This allowance varies 
for different departments. The wear allowance for these 
gauges must not be confused with the wear allowance | 
on plug gauges, as the exact size of each slip gauge is 
obtained from the chart and not from the figure en- 
graved on the slip gauge. After each set of slip gauges 


* Contribution to Symposium of Papers on Machine 
Tool Practice, read before The Institution of Mechanical 
Engineers, on 


Friday. January 20, 1939. Abridged. 





| to produce the required fit. The most common gauge 
| in use is the plain * go-and-not-go ” plug limit gauge for 
| checking holes. These gauges are manufactured in the 
| tool room and a manufacturing tolerance is laid down, 
which on the “ go” end of the gauge is from nominal 
| to + 10 per cent. of the limit and on the * not go ” end 
| + 5 per cent. of the limit. The gauges are subjected 
| to a stabilising treatment in their rough ground stage 
| and are checked on mechanical comparators having 
}a magnification of 1,000. There appears to be a 
| general tendency to work to the low limit of the hole, 
| which causes excessive wear on the “ go” 


This varies slightly, but on 
the average represents 15 per cent. of the limit. 
actual practice the low limits on the hole may, there- 
fore, be decreased by 15 per cent. of the theoretical 
limit. Owing to this potential variation in size between 
two “go” limit gauges of the same nominal size, the 
gauge stores are instructed to issue the * small ” gauges 
to the inspection department, and the “ large” gauges 
to the workshop. The gauges must be returned to the 


| gauge stores each week, where they are checked before 


they are placed in the bins for re-issue. The small ones 
are placed in the inspection bin, the large ones in the 
workshop bin, and those outside the wear allowance are 
sent for chromium plating and regrinding. By chro- 
mium-plating all plain plug limit gauges, the wearing 
qualities are increased by three to five times. Recent 
investigation has shown that by using tungsten carbide 
on these wearing surfaces the wearing qualities can be 


| still further increased up to 10 to 15 times. 


For gauging plain external diameters; micrometers, 
gap gauges, and stand comparators are used, the first- 
mentioned most commonly. The micrometers are 
checked against cylindrical standards of the same 
nominal diameter as the component to be checked. 
Cylindrical standards are used in preference to the slip 
gauges, as with the latter a certain amount of difficulty 
is experienced in obtaining the correct feel, especially 
when the spindle has developed a certain amount of 
| play. Gap gauges of the solid adjustable type are used 
on components where the quantities justify this. These 
gauges are checked in the stores with slip gauges imme- 


end of the | 
| gauge and, as it is uneconomical to scrap gauges as 
| soon as they wear a measurable amount, a wear toler- 
jance has been drawn up. 


The new replacement gauges | 
are inserted in the control room set and the ones they | 


the new slip gauges are available the change is carried | 


In | 
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Is: a 
diately they are returned, and if their wear exceeds the 


wear tolerance they are corrected. Gap gauges of th 
indicating type are used on components which have to 
be made to very close limits. These indicating gap 
gauges can be set to their nominal size with slip gauges. 
and their tolerance indicators set to the prescribe: 
tolerance in a few moments. The indicating mechanism 
will show variations in size of 0-00005 in. Stand com 
| parators are used wherever possible for checking finished 
components, where the shape or length of the work piece 
will allow. These comparators have a magnification of 
1,000 and a measuring range of + 0-004 in. They ar 
set up with slip gauges. 

All tapped holes are produced with ground-threac| 
taps of one make. An extensive test has shown thes: 
taps to be reliable for pitch, form, and diameter. The 
only check considered necessary for Whitworth threads 
is with a “ not go” effective diameter gauge truncated 
at the crest and root. gauges are not checked in 
the stores, but are returned to the control room at a 
period which varies with the amount of use the gauge 
has. The gauges are checked for form and pitch on the 
Zeiss toolmaker’s microscope, and for effective diamete: 
on an instrument using three cylinders. The spindle 
nuts are an exception and are cut to a full-form “ go ~ 
gauge. Further, owing to the closeness of the fit re 
quired, each spindle is threaded to suit its own nut. 
Full-form “go” and truncated “not go” gauges are 
used when internal threads are produced on a thread 
milling machine. 

The practice of the firm in gauging external threads 
is to use the Wickman gauge for checking most of them. 
This gauge has two pairs of anvils, one pair, carrying the 
full form of thread, being set to the maximum limit of 
the component; and one pair, carrying a truncated 
thread form with clearance at the root, being set to 
the minimum size. The full-form jaws have a length 
approximating to the length of engagement on the 
component, while the truncated jaws merely engage 
over twothreads. A component which will pass through 
the full-form anvils and will not pass through the 
truncated-form anvils is controlled for form, pitch error. 
and effective diameter; further, neither the major nor 
core diameter can exceed the maximum tolerance. These 
Wickman gauges are set with setting plugs which have a 
“ full-form ”’ thread at one end having a diameter equal 
to the maximum limit of the component and a trun- 
cated form at the other end equal in diameter to the 
minimum limit of the component. The gauges are 
periodically checked in the control room. External 
“ Acme ” threads are cut to suit their own nut. 

The method used in gauging tapers is to check all 
male taper gauges on a co-ordinate measuring machine 
capable of determining variations in size of 0-00001 in. 
This machine has a measuring capacity of 8 in. longi- 
tudinally and 4 in. transversely. Female taper gauges 
are checked by “ bluing” the male and obtaining a 
* marking ” on the female, and as a final test by drawing 
three lines with a black pencil down the male gauge and 
rotating it in the female gauge. The abolition of the 
master gauges formerly employed has had a pronounced 
effect on the precision of tapered components, as every 
taper gauge in use is now checked with the same pre- 
cision as the master gauges obtained from the United 
States. 

A typical example of the type of gauge used for check- 
ing splined shafts is shown in Fig. 1. The gauge checks 
the shaft for spacing and acts as a minimum “ go ” gauge 
on the width of spline and root diameter. A micrometer 
is used to check the splines to see that their width is not 
below the bottom limit. The same type of instrument 
is used to see that the root diameter is not below the 
bottom limit. Splined holes are broached with broaches 
having a root diameter 0-010 in. below size. The root 
diameter and the hole are afterwards ground to size and 
checked with a standard plug limit gauge for size. The 
splined hole is also checked with the gauge shown in 
Fig. 2. The spline width on this gauge is equal to the 
maximum width of spline permitted on the male com- 
ponent and 0-0027 in. less than the minimum width for 
the broach. As this gauge is a very free fit on the splines, 
it is not subjected to wear. The only wear which takes 
placed is on the portion for gauging the root diameter. 
which is subjected to the same wear tolerance as a plug 
limit gauge of the same diameter. 

The pitch of lead screws is checked on an instrument 
having a master scale 20 in. long. This instrument is 
designed so that the scale falls in approximately the same 
position in relationship to the lead screw as the com- 
ponent bears to the lead screw when mounted in the 
machine. The instrument registers pitch errors in halt 
ten-thousandths of an inch, and lead screws of a greater 
length than 20 in. are dealt with in sections. Form 
gauges are checked on an instrument combining the 
functions of a measuring machine with those of a pro- 
jection machine. By this means, magnified layouts of 
the contour are dispensed with in the majority of in- 
stances. This results in a saving of time as well as an 
increase in accuracy. 

A routine check of gears is carried out on Parkinson 
gear-testing machines, while for investigation work 4 
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Zeiss instrument, measuring the base circle pitch, the 
spacing, and concentricity is available. In addition, an 
optical dividing head in conjunction with a vertical 
measuring instrument is used to check the involute curve 
of the gear teeth. For checking the accuracy of index 
plates a theodolite is mounted on the centre of the plate 
to be checked and a collimator is mounted on a separate 
stand. By using this collimator as a target, index plates 
can be checked to one second of are. 








SWIVEL-RAM SLOTTING MACHINE. 


Txat old and useful tool, the slotting machine, has 
not been neglected in the process of modernisation of 
the machine shop, as is witnessed by the example 
shown in the accompanying illustration. Many old 
engineers will remember how tedious was the setting 
up of any part which had to be machined at an angle 
in the rigid machine. The slotting machine illustrated 
eliminates this by providing a ram slide which can 
be swivelled in a vertical plane through any angle 
up to 5 deg. on either side of the centre line. The 


table is, moreover, of the compound circular type | 


which is capable of rotation as well as the usual trans- 
verse and longitudinal movements. The particular 

















machine shown has a stroke of 6 in. and is the larger of 
two sizes recently added to the range of slotting machines 
manufactured by Messrs. Ormerod Shapers, Limited, 
Hebden Bridge, the smaller having a stroke of 4 in. 
\s illustrated, the machine is arranged for belt drive 
from a line shaft, and is fitted, therefore, with fast and 
loose pulleys. Alternatively, a motor, mounted at the 
rear of the column, may be used, transmission being 
by multiple Vee-ropes and a robust friction clutch. 
With both forms of drive a gearbox provides three 
speed rates to the ram. The change-speed lever is 
seen on the side of the gearbox, and above it is the 
belt-shifting lever; the clutch lever occupies this 
position when a motor drive is used. 

The drive between the gearbox and the ram is 
through a Whitworth quick-return motion, and the 
ram is coupled to the stroke cam by a connecting rod. 
Vertical adjustment is provided on the ram slide for 
varying the position of the tool relative to the work. 
The ram has a forged-steel insert, the bottom part of 
which has Tee-slots machined from the solid for carrying 
the tool holders. The swivelling head has an accurately- 
graduated scale and a locking bolt at each side. The 
base of the machine is well spread to give stability 
ind is stiffened by a number of internal ribs. The 
table has hand-operated and cam-operated self-acting 
reversible and variable power feeds in the longitudinal, 
transverse and circular traverses, a graduated scale 
being provided for the last-named. The traversing 
screws are fitted with ball-thrust bearings, and safety 
devices are provided. The machine illustrated requires 
+ h.p. and the 4-in. stroke machine 2 h.p., both 
powers providing ample capacity. 
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THE ANALYSIS OF MINE DUSTS. 


| THe fact that some incombustible dusts are more 
effective than others in suppressing the inflammation 
of coal dust was demonstrated by tests made in the 
| explosion-gallery of the Safety in Mines Research 
| Station at Buxton in 1933. It was shown, for example, 
that dusts containing carbon dioxide or combined 
| water are more effective than shale dusts, and that 
| their efficacy could be directly related to their content 
| of carbon dioxide (e.g., as carbonate in limestone) and 
| of combined water (e.g., as hydrate in gypsum). Free 
| water is not as effective as water of hydration in 
| suppressing the inflammation of coal dust, hence in 
| analysing a mine dust containing a hydrated stone 
dust, the combined water must be determined 
separately from the free water if it is desired to take 
account of its higher efficacy. 

In a paper recently published by the Safety in Mines 

Research Board* an alternative method to that pre- 
| scribed in the General Regulations is given for deter- 
| mining carbonates, and also methods for distinguishing 
| between the free and combined water in gypsum. 
The Schrétter method, which is most commonly used, 
| was found to give errors averaging 1 per cent. with a 
| maximum observed error of 2-5 per cent. to 3-5 per 
|cent. These errors did not depend upon the amount 
of dioxide in the dusts, but were inherent in. the method. 
| Most suitable for routine work of the other processes 
by which the carbon-dioxide content of a limestone 
or other carbonate can be determined is a volumetric 
method, in which the dust is decomposed by acid and 
|the volume of carbon dioxide liberated is measured. 
| An independent method which has been used to check 
the accuracy of the two methods mentioned above is 
the titrimetric. The limestone is decomposed with 
excess of acid of known concentration, and the unused 
| acid is titrated with an alkaline solution of known 
| strength. The titrimetric method, although quick and 
accurate is, however, not suitable for general use 
because it is not specific for carbonates, the result being 
that any material in the dust which reacts with acid 
(for example, an alkaline oxide) will be estimated as if 
the equivalent of carbon dioxide were present. Although 
the proportion of free alkaline oxide in a mine dust will 
usually be low, it may not always be so. In making 
check analyses by this method, the absence of free 
alkali in the dust was assured by extracting with hot 
| water and estimating the alkalinity of the extract ; 
this was never found to exceed 0-2 per cent. of the 
weight of the dust taken. As a final control, the 
carbon-dioxide contents of six mine dusts, taken at 
random, were determined by the very precise, but 
laborious method of absorbing the carbon dioxide 
liberated from the dust in alkali, and determining the 
increase in weight of the alkali. In no case did the 
result differ from the titration by more than 0-3 per 
cent. Hence, the titrimetric method may be taken as 
accurate to within 0-3 per cent. 

When determining the total moisture content of a 
mine dust containing gypsum, the dust must be dried 
at a temperature higher than that needed to drive off 
the free water present, because gypsum retains one- 
fourth of its water of hydration when heated to 105 
deg. C. during one hour. This remainder of com- 
bined water is not driven off completely unless the 
dust is heated to a temperature of about 200 deg. C. 
| 1f, however, coal is present, the dust must not be 
dried in air at too high a temperature, since the increase 
in the weight of the coal caused by its oxidation reduces 
the apparent loss of weight of the dust due to loss of 
moisture. The more oxidisable the coal, the greater 
will be the error due to this cause. Both the above- 
mentioned errors tend to reduce the estimated loss of 
moisture from the dust. However, the former error 
is serious only at low temperatures of drying, the latter 
only at high, and consequently it is possible to make 
use of an intermediate temperature for drying at 
which the combined error is small. The most suitable 
temperature range was found to be between 140 deg. 
and 160 deg. C. Outside this range, the estimated 
moisture contents of the mixtures are appreciably 
lower—when drying at lower temperatures because of 
incomplete dehydration of the gypsum, and at higher 
temperatures because of gain in weight of the coal due 
to oxidation. 

In determining the free moisture in dusts containing 
gypsum, no method may be employed which involves 
heating because a considerable proportion of the water 
of hydration is also evolved during heating at 100 deg. 
C. A method described by Mannheimer for deter- 
mining the moisture content of coals is by extracting 
the coal with cold methyl alcohol and then deter- 
mining the moisture taken up by the alcohol. The 
concentration in the alcohol of the water extracted 
from the dust is determined from the change in the 
density of the alcohol. This is conveniently measured 
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113 


by the difference between the temperatures at which 
a suitable glass float floats in the alcohol before and 
after the extraction. The difference between these 
temperatures is, within limits, proportional to the 
increased moisture content of the alcohol and there- 
fore to the moisture content of the dust, if a constant 
weight of dust and a constant volume of alcohol are 
taken for analysis. 

The method was applied in the determination of free 
moisture of coals, free moisture of gypsum and free 
moisture in mixtures of coal and gypsum. The results 
obtained showed that the method of extraction with 
methyl alcohol offers a means for determining separately 
the free and combined water in dusts containing gyp- 
sum, accurate to 0-1 per cent. The determination 
only takes about a quarter of an hour. A drawback 
of the method, however, is that the aleohol may dissolve 
some extraneous matter present in the coal dust which 
will alter the density of the alcohol and thus render the 
moisture determination inaccurate. If the alcohol is 
coloured a deeper shade than straw yellow, the error is 
likely to exceed 1 per cent. In this event another 
method should be used, in which the sulphate present 
in the gypsum is determined by titration and the water 
of hydration corresponding to this sulphate is calculated 
therefrom by means of the stoichiometric relation given 
by the composition of gypsum : CaSO,.2H,0. The 
method of analysis is to decompose the sulphate in the 
dust by boiling it for a few minutes with a solution of 
ammonium carbonate. The sulphate in the solution 
after this treatment is titrated with barium chloride 
using rhodizonic acid as external indicator. 








CATALOGUES. 


Flexible Couplings.—Messrs. Standage Power Couplings, 
Limited, Precision Works, Blackstock-road, London, N.4, 
have sent us a leaflet designed to assist intending users of 
their resilient couplings in deciding upon the type and 
capacity suited to particular requirements. 


Rotary Pumps.—Messrs. Henry Wiggin and Company, 
Limited, Thames House, Millbank, London, 8.W.1, have 
sent us a booklet which, in addition to furnishing informa- 
tion concerning Monel metal, illustrates the Mono rotary 
pump, which has been described in these columns. 


Water Stills.—For the distillation of water, Messrs. 
Manesty Machines, Limited, Speke Hall-road, Liver- 
ol, 19, manufacture a type of still, which is described 
in a catalogue recently received. In this still, the raw 
water is preheated before it enters the boiling chamber. 


Electric Trucks.—A catalogue recently received 
from Messrs. Ransomes, Sims and Jefferies, Limited, 
Orwell Works, Ipswich, England, describing electric 
trucks for factory use, also contains particulars of trucks 
fitted with stacking hoists and electric cranes. 


Rotary Driers.—We have received from Messrs. Prat- 
chitt Brothers, Denton Iron Works, Carlisle, a catalogue 
describing their standard rotary driers, of both the 
directly and indirectly heated types. Useful information 
regarding the selection and capacity of driers for different 
classes of material is also included. 

Metal Spraying.—The application by spraying of such 
metals as tin and lead, cadmium, copper, nickel, zinc, 
aluminium and their alloys, is described in pamphlets 
recently issued by Messrs. Metallisation, Limited, Pear 
Tree-lane, Dudley, Worcestershire. The process may 
be employed both to resist corrosion and also for decora- 
tive purposes. 

X-Ray Apparatus.—Messrs. Cuthbert Andrews, 47, 
Red Lion-street, High Holborn, London, W.C.1, who 
oe in the manufacture and supply of X-ray 

ant, have issued a brochure containing information on 
their totally-immersed units ‘‘ Rapidex ” and “‘ Portex ” 
which were originally designed to meet the requirements 
of the Defence Services. 


Dial Thermometers.—Messrs. Negretti and Zambra, 
38, Holborn-viaduct, London, E.C.1, have forwarded 
to us a copy of a brochure describing the construction 
of their well-known dial thermometers, which are made in 
more than 20 models, from 4 in. to 18 in. in diameter, for 
temperatures ranging from — 40 deg. F. to + 1,200 deg. 
F., or equivalent Centigrade. 

Hydraulic Machines.—Messrs. Hugh Smith and Com- 
pany (Possil), Limited, Possil Engine Works, Glasgow, 
have sent us an illustrated catalogue describing the 
hydraulic plant which they manufacture. Among the 
illustrations is one of a keel-plate bending machine 
said to be the largest in the world, which weighs 360 tons 
and has a gap 7 ft. 4 in. wide. 

Heating Equipment.—We have received 
from Messrs. The Selas Gas and Engineering Company, 
Limited, Selas Works, City-road, Manchester, 15, 
catalogue sheets relating to gas-fired crucible furnaces, 
salt-bath furnaces, oil burners and sand baths, manufac- 
tured by them under arrangement with Messrs. The Gas 
Light and Coke Company, Watson House, London, 
8.W.1. 

Self-Lubricating Bearings.—In a catalogue received 
from Messrs. The Manganese Bronze and Brass Company, 
Limited, Handford Works, Ipswich, the makers of 
Oilite bearings, the claim is made for these bearings 
that the oil-content is of the order of 30 to 40 per cent. 
by volume. This catalogue illustrating their use in a 
number of industrial applications will be of interest to 





many power users. 
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** ENGINEERING”? ILLUSTRATED 
PATENT RECORD. 


SELECTBD ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 


The number of views given in the Specification Drawings is stated 
im each case; where none is mentioned, the Specification is not 
ustrated 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics 

C of eo may be obtained at the Patent Office Sales 

nch, 25, Seuthampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent hae been sealed, when the word “ Sealed " is appended 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AERONAUTICS. 
486,310. G. H. Dowty of Cheltenham. Tele- 
scopic Shock-Absorber Leg. (1 Fig.) December 1, | 


1936.—The invention is a telescopic shock-absorber leg 


ENGINEERING. 


LIFTING AND HAULING APPLIANCES. 
488,864. Vickers (Aviation), Limited, of Wey- 


bridge, R. K. Pierson, of Weybridge, and R. A. | 


Firman, of Weybridge. Bomb-Hoisting Winch. 
(4 Figs.) January 14, 1937.—The winch is part of the 
bomb-hoisting gear of an aircraft, and consists of a 
barrel casing closed at each end and built up from 
flanged parts which are bolted together. A drum ¢, 
slightly longer than half the length of the casing, is 


formed with flanges c', c®, at each end, which bear on | 


the inner surface of the casing to permit rotation and 
axial movement of the drum. Between the flanges the 
drum is formed with a helical groove of a depth of approxi- 
mately half the thickness of the rope d. One end of the 
rope passes through a hole in the flange c? and is then 
laid around a groove c5 at one end of the drum, in which 
it is secured by sweating. The rope is coiled in the 
helical groove, and at the opposite end of the drum it 
passes tangentially through an opening at the centre of 
the casing. On the interior of the drum at its one end, 
teeth c6 are formed which mesh with an elongated driving 
pinion e mounted on a shaft which passes through the 
drum and has bearings in the ends of the casing. A 
spring-loaded pawl g is mounted on a pivot g and 
engages the pinion ¢, the pivot extending through the 


for aircraft under-carriages in which the telescopic part | casing and carrying an arm to which is attached a cable 


carrying a wheel is supported against rotation or torsional 
stress about the axis of the leg, while the shock-absorbing 
parts are relieved of such stresses. The leg consists of | 
outer telescopic tubes 10 and 11, the tube 10 carrying 
at its upper end an attachment lug for anchoring the leg 
to the aircraft. The leg illustrated is for use in a semi- 
cantilever undercarriage, and for this purpose the tube 
has a lower attachment lug 13 for a retracting member 
The tube 11 carries a fitting shown in part at 14 for 





(486,310) 


carrying the wheel. 
to each other and pivoted, respectively, to fittings on the 
tubes 10 and 11. Tae links 15 and 16 and attachments 
are rigid to resist torsion between the ends of the tele- 
scopic system when the aircraft is landing and taxi-ing. | 
For shock-absorbing and —- purposes there is | 
mounted within the outer set of telescopic tubes a tele- 
scopic shock-absorbing unit of the oil-pneumatic kind. 
The unit comprises an inner tube 22 and outer tube 23 | 
sliding one within the other. The tube 22 is fixed at | 
its upper end to the tube 10 and is closed at its lower end 
by a wall having fluid passages 25, while valves 26 
restrain the age of fluid from one side of the wall to 
the other. he wall forms @ piston working in the outer 


tube 23, and the latter is attached at its lower end to the | 


tube 11 by a domed pin 27 seating in a complementary 
domed socket and forming a ball-ended joint. The above 
titting is particularly ill-adapted to transmit torque from 
the outer set of telescopic tubes to the shoch-ehessbing 
unit, and the nut may locked slack on the pin 27 to 
obviate to a great extent the transmission of such torque. 
A valve 30 is provided for inflation of the shock absorbing 
element. Thus the actual shock-absorbing unit can be 
emall in diameter, of light construction, and have simple 
end attachments, while the outer and much more robust 
set of telescopic tubes is adequate to resist the torsional 
stresses and at the same time is sufficiently rigid and 
strong in bending to perform the load-carrying duties of 
an undercarriage leg. Furthermore, the internal shock 
unit can be moun in such @ manner as to prevent 


the unit from carrying bending loads transmitted from 
the outer case. 


(Sealed.) 


, 


\ 


| 





(488,864) 


for disengaging the pawl. At the opposite end of the 


| drum ¢ to that having the gear ring c6, an internal flange 
| c? is internally threaded to engage threads on a screw h 
| concentric with the drum and fixed to the casing so as 





to remain stationary. The pitch of the threads on the 
screw fh is equal to the pitch of the rope groove on the 
drum. Thus on rotating the pinion e the drum will be 
moved axially by the threads to maintain the point of 
contact of the rope with the helical groove on the drum 
opposite to the opening in the casing through which the 
rope passes. The length of the drum is such that when 
| the rope is fully paid out the drum will have moved to 
the limit of its axial travel in one direction. The winch 
should, however, be so arranged that when the gear with 
| which it is used is hoisted to the maximum distance for 
which it is designed, the groove on the drum is not 
completely filled with the rope and the drum is not 
| displaced to the limit of its axial travel in order to allow 
| for rope stretch and prevent jamming of the screw 
|} thread. The arrangement of the outer casing close to 
the drum permits the rope to be wound in satisfactorily 
either when light or under load. 
a full drum without applying a relieving load to the 
rope will cause the rope to form a powerful internal 
brake. (Sealed.) 


MOTOR ROAD VEHICLES. 
489,120. R. A. Dyson and Company, Limited, of 


Liverpool, J. Dyson, of Liverpool, and A. Marenbon, | 
Feb. | 


of London. Tanker Road Trailer. (3 Figs.) 
ruary 27, 1937.—The tanker is a road trailer of the type 
to be run on to railway wagons. When carrying edible 


: | oil, the oil must be maintained fluid i to thi i the | 
Toggle links 15 and 16 are jointed conde is . maintained fluid and to this end the 


system heated 
from accumu- 


rovided with a water circulatin 
by an electric immersion heater suppli 





« 





lators on the tanker itself, or, when transported by rail, 
on the railway truck. The temperature within the tank 
is controlled by a thermostat. The trailer is 
with rear road wheels and front turntable 4, the front 
being drawn on to and supported by the tractor unit. 
Wheels are provided for supporting the front of the 
trailer when detached from the tractor. The tank has 
a glass lining and is lagged with insulating material. 
At its dished rear end it is Btted with a throat 9 normally 
closed by an outside hinged cover and having a co-axial 
sloping tubular tank il, into which extend from the 





Any attempt to unwind | 


rovided | 


JAN. 27, 1939. 


| throat an electrical immersion heater 12 and a thermo- 
stat 13. These are connected in circuit with an external 
| switch box 14 immediately below the throat cover. 
From the head of the heater tank rises a water circulating 
pipe 15 branching off towards the side of the container 
and continuing horizontally along the container to a 
| central forked pipe 17 at the front, to the foot of which 
| is connected a common return pipe extending along the 
bottom of the container to the base of the heater tank 11. 
| A small] header tank is fitted at the rear of the container, 
and serves to maintain the circulating system full of 
water. It is supported from the top of the container, 
where it is provided with a filler and cover, and is con- 
nected at its base to the branch 15 on the heater tank. 
At the foot of the heater tank is a drain pipe and external 
cock 24, and a further external drain cock 25 is fitted on 
a front extension of the bottom return pipe of the circu- 
lating system. If the oil in the container becomes 
solidified external pipes are attached to the two cocks 24 


and 25 and hot water pumped through the pipe system 
to liquefy the oil and enable the container to be emptied. 


The heater tank 11 is carried at the rear by the throat 
casing 9 and at its forward end is mounted on the rear 
drain pipe. The two top pipes of the circulating system 
are connected together and supported at their ends by 
the two forked branches 15 and 17; they are also 
supported along their length from the wall of the con- 
tainer by collars 27 on shanks passed through the con- 
tainer wall. As the ordinary accumulator fitted to the 
road vehicle would not supply sufficient power for heating, 
it is provided with a dynamo driven through chain-and- 
sprocket gear by a small pneumatically-tyred wheel 
| trailing on a spring-controlled arm pivoted to the chassis. 
| Such a water circulating system gives a much more 
| uniform distribution of heat in the tank storage space 
than is obtainable with an immersion heater placed 
directly in the tank, and at the same time the thermostat, 
being in the water circuit permits of delicate temperature 








| control, a matter of | er importance when valuable oils 


are being transported. (Accepted July 20, 1938.) 


RAILWAYS AND TRAMWAYS. 


489,049. Goss Foster, Limited, of London, 8. W. H. 
Long, of Beckenham, and O. J. Varley, of London. 
Conveying System. (6 Figs.) March 19, 1937.— 
The invention is a system for conveying rolls of paper 
to printing machinery. A single track of channelled 
members of U-shaped cross-section is used, the upper 
parts of the U being flanged over to form running faces 
and also to facilitate securing of the track. Where 
pits are provided beneath the track it is supported on 
angle irons and secured so that the running surfaces are 
in the plane of the floor, plates being provided adjacent 
the track in order that the oor level will remain unbroken. 
At points along the main track there are branch tracks 
which lead to the machines in order that the rolls of 
paper may be readily transported to the required 
machines. At each junction of the main track and a 
side track, a turntable is provided having a rotatable 
dise 15 which is mounted on a central pivot pin and 
supported at its circumference on a ring of balls 17. 
Two single tracks 18 are formed in the upper surface 
of the dise 15. In order to lock the disc automatically 
in each of its four positions a member 19 is urged by a 
spring into engagement with a recess on the unde: 
side of the dise 15. The end of the member 19 which 
}engages in the recess is hardened. The turntable is 


Fig.l. 9 15 18 
SEZ . 
























(4839048 4) 
of relatively small diameter and the tracks rise towards 
the centre, the centre portion being, however, horizontal 
in order to facilitate the passage of trucks across the 
points of intersection. The trucks each have a rectan- 
| gular shaped top platform 23, which is slightly concave 
on its upper face in order to hold a roll of paper 24. 
Mounted on the under side of the platform 23, and at the 
| centre, is a wheel with two similar parts each of which 
has a radial flange 26. When in position, the two flanges 
abut against each other round the centre of the composite 
| wheel and lie between the limbs of the U-sha; track, 
when the trolley is in position on the track. he lateral 
treads 25 of the wheel fun on the flanged over portions 
of the track. By forming the wheel in two parts, a 
differential action on curved portions of the track is 
obtained and ensures smoother running of the truck. 
The composite wheel is freely journalled in bearings 
carried by brackets mounted on the underside of the 
top platform. Mounted at each corner of the platform 
on the underside are four castors 29, of such a size that 
when the truck is in position on the track 18 they bear 
|on the floor. The floor castors assist in turning the truck 
| and impart stability to it when it is in position on the 
|track. The size of the truck as compared with the 
turntable is such that when the truck is in position on the 
turntable the castors 29 bear on the floor outside its 
| cireumference.—({ Accepted July 19, 1938.) 
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FEB. 3, 1939. 

30,000-K W TURBO - ALTERNATOR 
AT THORPE POWER STATION, 
NORWICH. 


(Concluded from page 59.) 


BeFroRE leaving the steam end of the 30,000-kW 
Norwich set and passing to a description of the 


Fig. 15. 


Fic. 16. Stator Casinea. 
alternator, we should say something about the | Fig. 
plant. The steam from 
ists of the low-pressure cylinder of the turbine 
‘lt with by a single condenser of the two-pass 
This has a cooling surface of 25,000 sq. ft. | 
ind is set crosswise to the turbine, as will be gathered 
ie general view of the condenser in the power 
- Which is given in Fig. The 


condensing 
exh 
7 


1S 


tvpe 


A 
irom t} 
Station 


15, above. 102 


ENGINEERING. 


condenser shell, which has a length of 17 ft. 9 in. 
between the tube-plates, is of welded steel and was 
fabricated by Messrs. Parsons at their Walker Gate 
works. It contains 7,180 brass tubes, } in. in 
external diameter. Their arrangement is clearly 
shown in the view of the condenser during construc- 
tion, but nearing completion, which is given in 
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Each of the three stages exhausts into a feed-water 
heater, and since the main condensate is used as the 
cooling medium for the ejector condensers, practi- 
cally the whole of the heat of the steam is returned 
to the system. A separate single-stage ejector is 
fitted for quick starting. For the removal of the 
condensate two vertical extraction pumps have 


CONDENSING PLANT IN PowER-STATION BASEMENT. 


Fia. 


22, on page 117. With 19,500 gallons of circu- 


in. at the maximum continuous rated | 


ir is extracted from the condenser by a three- 


lb. of air per hour under full vacuum conditions. 


17. 


a total head of 100 ft. 
Parsons’ single-impeller type with only one gland, 
which is sealed with water under the full pressure 


’ of the discharge, so that leakage of air is impos- 
stage steam-jet air ejector capable of dealing with | sible. 


COMPLETED STATOR. 


been provided, each capable of dealing with the 
both the | lating water per minute, entering at a temperature full quantity of condensate and delivering it against 
of 55 deg. F., the condenser will maintain a vacuum 
of 28-75 
load on the turbine. 


The pumps are of Messrs. 


Each pump is driven by a motor of 25 brake 


horse-power running at 1,000 r.p.m. 
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Fic. 22. 
receive the windings, which are of copper strip, 
bent on a coil-forming machine and insulated with | 
micanite between the turns. The end-windings are | 
securely packed with moulded heat-resisting asbestos 
packing, and the top turns are further protected 
by bakelised troughs. Damping windings are 
accommodated in the slots, and the end caps, which 
are of non-magnetic steel, are electrically connected 
to the body by flexible bonding strips. The finished 
rotor was dynamically balanced at various speeds, 
and also subjected to an overspeed test in accordance » 
with Messrs. Parsons’ usual practice. The elec- 
trical stability of the alternator is assured by | 
supplying the field of the main exciter with current 
from a constant-voltage auxiliary exciter, as previ- 
ously mentioned. The two exciter armatures are | 
on the same shaft, which is driven by a flexible | 
coupling from the end of the alternator rotor. 

The completeness with which the ventilation of 
the machine has been carried out is particularly 
worthy of notice. The closed circuit, in which the 
same air is continuously cooled and recirculated, | 
includes not only the alternator itself, but the | 
exciter, slip-rings and the fan motors as well, so| 
that the whole of the electrical parts of the unit | 
are cooled and protected from dust and moisture. 
lhe arrangement is illustrated in Figs. 20 and 21, | 
on Plate VII, from which it will be seen that the | 
air circulation is maintained by two ventilating 
fans which, with the air coolers and ducts, are 
completely housed in the concrete block forming | 
the foundations of the alternator. The fan motors | 
only are external to the block, but the fan bearings 
are easily accessible even when the plant is running. 
One motor only is shown in Fig. 21, but it will 
be understood that there is a second motor on the 
right-hand side. The connecting shaft to the fan 
is shown. Each fan is capable of supplying suffi- 
cient air to enable the alternator to generate up to 
* per cent. of its maximum output continuously 
without overheating, so that at times of light load 
only one fan is required. 

lhe stator casing of the alternator is divided into 
seven distinct compartments by steel partitions 
extending radially inwards to the circumference of 
the core. Cold air from the fans is delivered along | 
the whole length of the underside of the machine | 
and enters three alternate compartments in parallel, | 
flowing also into the spaces enclosed by the end- 
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shields. After passing radially inwards through the 
core, it flows axially for a short distance along the 
surface of the rotor and then returns through the 
core into the four alternate compartments of the 
casing, whence it passes back to the fan inlet by 
way of the air cooler. It will be seen that the 
alternator is, in effect, divided into a number of 
short elements, each of which has its own supply of 
cold air and its own exhaust of heated air. The 
central portion of the machine is therefore cooled 
just as efficiently as the ends. The surface of the 
rotor is cooled throughout its whole length by the 
air passing through the stator in the manner 
described, but the rotor has, in addition, its own 
ventilating system. Air enters under the balancing 
rings at the ends, some passing through the end- 
windings and out through holes in the end-caps, and 
the rest flowing along slots in the rotor body, 
from which it escapes at intervals into the air gap. 

The exciter and slip-rings are independently venti- 
lated by a supply of cold air diverted for the 
purpose from the main circuit. The air for the 
exciter is led to a point between the two armatures. 
It then divides, the greater part flowing axially 
through the core and windings of the main exciter, 
then over the commutator and into a duct in the 
bedplate. The remainder of the air cools the 
auxiliary exciter, exhausting over its commutator 
into the same duct as that from the main exciter. 


|The air is returned to the main circuit through 


filters of the viscous type, to remove any trace of 
dust from the brushes before it again circulates 
through the machine. Small filters of the same 
kind are provided to clean the air leaving the slip- 
ring chambers. The temperature of the air leaving 


‘the alternator is indicated to the attendant by a 


dial thermometer attached to the side of the 
alternator casing, and warning is given by a Klaxon 
horn should a predetermined temperature be ex- 
ceeded. If necessiry, the alternator can be operated 
with natural ventilation, emergency doors giving 


| access to the air circuit being then opened. 








CreRTIFICATES FOR Lone-SerRvICcE EmpLoyrees.—Long- 
service certificates were presented to 29 of the 3,0 
employees of Messrs. R. A. Lister and Company, Limited, 
Dursley, Glos, on January 28. All had over 35 years of 
service with the firm, the longest being that of Mr. 
R. Hewish, who joined the company in 1883, and has 
55 years’ uninterrupted service to his credit. 


By H. RisstK. 
(Continued from page 35.) 


| THe requirements of line excitation, which, as 
has already becn shown, constitute the determining 
factor in the economics of long-distance transmission 
lines, are also reflected in the voltage at the receiving 
end of the line. Due to the combined effect of 
|capacitance and inductance, the _ receiving-end 
| voltage depends to a very large extent upon the 
|transmitted power and the load power factor. 
| Consider, for example, the case of a 600-mile 
| line operating at 200 kV and carrying a load of 
45,000 kW at 0-87 lagging power factor. Fig. 3, 
| page 118, shows the variation in line voltage, line 
| current, and line power-factor angle in terms of 
| distance in miles from the receiving end. It is seen 
| that the line current rapidly changes in magnitude, 
| reaching a minimum value of 80 per cent. of the 
| normal at a distance of 150 miles. Due to the heavy 
|lagging reactive component of the load current 
| (50 per cent.) and the high capacitance of the line, 
|the phase angle between current and voltage also 
| changes rapidly, passing through zero where the 
current is a minimum, and reaching nearly 50 
electrical degrees at the sending end of the line, 
where the current has risen to over 160 per cent. 
| of its normal value. The disastrous effect of the 
| charging current taken by long-distance transmission 
lines is clearly demonstrated by this rapid change, 
:nd it is seen that the low power factor at the 
sending end of the line results in a leading reactive 
kilovolt-ampere requirement amounting to no less 
than 125 per cent. of the power transmitted. Con- 
sideration of the variation in line voltage, on the 
other hand, reveals that the total variation is less 
than 20 per cent., the maximum increase above 
the receiving-end voltage being only about 7 per 
cent. This favourable variation is due to the 
highly inductive load. 

Fig. 3 illustrates the general tendency of long 
high-tension transmission lines to show an overall 
rise in voltage from the sending end to the receiving 
end, provided the load is less than that corresponding 
to the so-called natural load condition of the line— 
a condition representing the maximum economy 
in the transmission of power. Consider for a 
moment an ideal transmission line having negligible 
resistance and leakage conductance. If the load 
could be gradually increased from zero, it would be 
found that there was a definite value of transmitted 
power for which both the current I and the voltage E 
remain constant in magnitude at all points along 
the line. This critical load is termed the natural 
load of the transmission line. The natural load 








E 
condition is then defined by —7¥" Zo = con- 
| stant, where Z, is the characteristic impedance of 
the line. The natural load is therefore 
EK? 
Ly 
and is thus a function of the transmission pressure 
only, since the characteristic impedance Z, varies 


P, = V3EI (5) 


but little for different transmission lines. The 
latter quantity is defined by 
, Z jwL L 
Zo = —_ JSG tJ = ‘) ~ se) 
y G T J w ( ( 


and in general has a value of some 400 ohms. 
Under natural load conditions, then, the voltage 
and current along the line each undergo the same 
increasing phase displacement with respect to their 
receiving-end vector positions, but remain unchanged 
in magnitude and relative phase displacement. 
This relation may be expressed as 

| Ee _ le_ jo, Eu Be 
‘a ae 
where 0 = pD and p = 2 afVLC is the propa- 
gation constant of the transmission line in radians 
| per mile (if L and C are expressed per mile), while 
|the subscripts s and r refer to the sending and 
| receiving ends, respectively. The radical term / LC 
|is the reciprocal of v, the velocity of propagation, 
|which is approximately equal to the velocity of 
light, viz., 186,000 miles per second. Hence the 
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value of p for a 50-cycle transmission line is 
0-17 radian, or 10-3 electrical degrees per 100 miles. 
The transmission angle © between the sending- 
and receiving-end voltages (and currents also) is 
thus given by 
2"fD 
_ @ 


() -radians = 


360 

— ~ D deg., 

where A is the natural wave-length of the trans- 
mission line, amounting to 3,700 miles at 50 cycles. 
The effect of resistance and leakage conductance, 
which have so far been neglected, are to cause an 
attenuation of the voltage and current along the 
line in accordance with an exponential law, due to 
the appearance of a real term in addition to the 
imaginary term j © in the index of the exponential «. 
That is to say, in addition to a gradual and simulta- 
neous shifting in phase of the voltage and current 
vectors, at the rate of 1 deg. for every 10 miles 
of line, there occurs a logarithmic reduction in 
magnitude of these vectors which is also at the 
same rate for both. 

When operating under “ natural” load condi- 
tions, therefore, a transmission line behaves as a 
theoretically perfect conductor permitting a specific 
amount of power to be transmitted over any desired 
distance. In fact, with unity load power factor 
at the receiving end, the electrical behaviour of 
such a line is almost the same as that of a direct- 
current line. However, in practice we are faced 
with the very real difficulty that the power to be 
transmitted can seldom be maintained at the value 
corresponding to the natural load of the line, 
which, putting Z, = 400 in equation (5), is given 
by P, = 2-5 E* where P, is in kilowatts and E in 
kilovolts. Any considerable deviation from this 
critical value upsets the delicate balance between 
line drop, due to inductance, and charging current, 
due to capacitance. And as with long lines the 
relative drop and charging current assume enormous 
proportions,* it is clear that any substantial devia- 
tion from the natural load condition will have a 
disastrous effect upon the sending-end voltage and 
reactive power consumption. If the power trans- 
mitted falls below the critical value, the reactive 
voltage drop decreases, but for the same sending-end 
terminal pressure, the charging current will remain 
unaltered. The latter, then, generates in the 
inductance of the line an in-phase voltage compo- 
nent which effects a rise in pressure at the receiving 
end—known as the “ Ferranti effect." In the case 
of a 600-mile line at no load, for which the charging 
current is equal to the natural load current, the 
voltage at the receiving end would be double the 
transmission pressure. Conversely, if the load rises 
above the critical value the reactive drop increases 
and results in a fall in voltage towards the receiving- 
end. 

A comparison of equations (4) and (5) reveals 
that there is a given transmission distance for which 
the maximum load determined by considerations 
of system stability (P,) is equal to the natural 
load (P,) and that this distance is independent of 
the transmission voltage. This limiting transmission 
distance is defined by 
Z, sin @— sin 6 
2afL Pp 
590 sin @ miles. 


D (6) 


Taking @ 
transmission angle, it is seen that the limiting 
distance over which power can be transmitted under 
the most favourable conditions from the operating 
standpoint is about 350 miles. This “ natural load 
limit ’ is shown in Fig. 2, page 34 ante, along with 
the “ stability limit * curves based on equation (4a). 

The future of the present system of power trans- 
mission is intimately bound up with the possibility 
of increasing the transmission distance beyond this 
limit of 300 to 400 miles. For it is but seldom 
that sources of cheap water power are within easy 
reach of industrial load centres, whil> the linking 
up of existing power systems in the United States 
or in Europe, as was discussed at the 1930 World 
Power Conference, involves the construction of 
certain key tie-lines whose length would considerably 
exceed the present limiting distance of some 350 


* A little consideration will show that the reactive 


voltage drop is Eg 
similarly I, 


E @, while the charging current is 
1@. where © is expreased in radians. 


lof the so-called transfer 


35 deg. as an average value for the’! 
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miles. As already explained, this economic limit 
is dictated by considerations of stability, that is to 
say, by the maintenance of synchronism between 
| the machines located in the generating stations at 
| the two ends of the line. The synchronising power | 


keeping the two groups of machines in step is| 
transmitted over the line by virtue of an angular | 
displacement between the air-gap voltages (i.e., | 
the e.m.f.’s behind the synchronous reactances) 
of the machines, and there is a critical angle beyond | 
It is this displacement | 


which synchronism is lost. 


5 = m — tan-!(X,/R,). In practice the ratio X,/R, 
is seldom less than 7 to 1, so that 3 lies between 
82 deg. and 98 deg. For purposes of discussion, 
however, the effect of resistance on system stability 
may be neglected so that, with R, = 0, the critical 
angle is 6 = 90 deg. Equation (7) then becomes 
simply 

Eo Eu _ 

Xo 


Eo Ex 
Xue + X+ Xy 
where X,, and X, are the synchronous reactances 


Py, = (9) 
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voltages, respectively, and 8 is D4 i | 
their mutual displacement. toot baal _- T 
This angle is given by Y , 

M M X 
tan $ ( = : Xo (8) 
ey ly 
where M, and M, are the 


inertia constants* of the gen- 
erators and synchronous mo 
tors, respectively, and R, and 
X, are the two components 
im- 
pedance of the system, that 
is, the total impedance effec- 
tive between E, and E,.t 

It is seen from equation (8) 
that if the inertia constants 
of the synchronous machines 
at the two ends of the system 


2 
are equal, or if the resistance p,-F ° 
component of the transfer (6640.0.) ' 
impedance is negligible in 


comparison with the reactance component, then the 
limiting angle for steady-state stability is 5 = 90 deg. 
Furthermore, if the “ motoring ” end of the system 
is so large that its inertia may be considered infinite 
then M, = 0 and 6 = tan~'(X,/R,). Conversely, 
if the “generating” end of the system may be 
assumed to have infinite inertia, then M, = 0 and 


°M (kinetic energy stored) 


. seconds. 
base power 

t Rg + Jj Xo & = B(cos B + j sin B) where B is the 
vector impedance in the fundamental circuit equations 


Eg A Ex B Se and Ry 3) B, B Re, leading to 
the air-gap power equations | 
hH.. oEx Fok. A.; 
P, r £, - and f M i RB Ey. 
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of the generators and motors, respectively, and xX 


is the reactance of the intervening transmission line 
including its terminal transformers. 

The circuit parameter which particularly limits 
the amount of power that can be transmitted, is 
the system reactance X,. Usually the line reactance 
is not the most important element ; for much more 
reactance is, as a rule (i.e., where the line is not 


| very long), associated with the terminal apparatus. 


The synchronous machines at each end of the 
system thus contribute to the power limitation of 
a transmission system to a very considerable extent. 
This is clearly shown by the example of Fig. 4, 
where the machine reactances are equivalent to an 
extension of the transmission line amounting to 
490 miles, or no less than 270 per cent. of the line 
itself. 
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From the point of view of increasing the trans- | Part Two deals with preliminary field investiga- 
mitted power as limited by stability considerations, | tions and the Denver laboratories. Field investiga- 
, it is therefore advantageous to employ low-reactance | tions are confined chiefly to prospecting for aggre- 
machines at both ends of the system. But this | gates and sampling available deposits, while the 
entails greater size, increased capital cost, and thus | Denver establishment serves as a testing station 
greater installed cost and lower efficiency as com-| for the determination of the most suitable aggre- 
pared with synchronous machines of normal design. | gates, and of concretes made with them; routine 
[n addition, such special machines would give rise | job-control testing is done on the works. The 
to fresh problems in that under fault conditions laboratory is well equipped and is in a position to 





the short-circuit currents would be greatly increased, 
thus necessitating circuit-breakers designed for 
much heavier duty. 

The only remaining possibility of increasing the 
limiting power transmitted, therefore, lies either in 
reducing the total line reactance X or in neutralising 
its effects by some means. Apart from the fact 


| and concrete ; the methods adopted in the manufac- 


carry out investigations impossible on the works. 
Part Three deals with construction control, and 
gives specimens of inspectors’ reports of material 


ture of the concrete; an interesting description, 
with illustrations, of the equipment used at the 
Grand Coulee and Boulder Dams for the control of 





that little is to be gained from a reduction in|the work; the handling, placing and curing of 
transformer reactance, since this represents but a |concrete on large works where concrete needs 
fraction of the total line reactance, this reactance | bonding or careful curing, as in canal linings ; special 
is more or less fixed by other requirements of types of concrete, such as gunite, lightweight, and 
transformer design ; whil> the line reactance itself, porous concrete are also described. 

being proportional to the transmission distanceand| Part Four gives specifications of methods for 
inversely proportional to the number of parallel| sampling and testing; the arrangement of a field 
circuits, can only be reduced by adding one or| laboratory; the prevention of segregation of the 
more circuits. This in turn makes the transmission | concrete after mixing; methods for the computa- 
line uneconomic, besides which, the increased | tion of the aggregates in mixed concrete; and the 
charging current, due to the increase in line capaci- | adjustments necessary in the proportions of materials 
tance, upsets the stable operation of the generators | for the different sizes of aggregate, since the water- 
and thus lowers the stability limit of the system | cement ratio is only an approximation within limits 








as a whole. 
(To be continued.) 
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Concrete Manual of the United States Department of the | 
Interior. Bureau of Reclamation. Denver, Colorado, 
U.S.A.: Engineering and Executive Office, Bureau of 
Reclamation. [Price 1 dol.] 

THE Bureau of Reclamation of the United States 

Department of the Interior has recently published 

a Concrete Manual which is intended primarily as a | 

guide for the field organizations of the Bureau, but 

is applicable in large measure to the control of 
concrete construction in general. It is a handy | 
volume divided into four parts. 

The First Part is devoted to information on, and 
the discussion of, the properties of and requirements 
for concrete and its ingredients, and emphasizes 
that the ultimate aim should be the production of 
“good uniform concrete.” It is assumed that 
concrete structures have been adequately designed, | 
within the limitations of the material. The control 
of concrete is dependent, in the first place, on a 
suitable type of cement, and the best available 
supply of aggregates graded through the 4,-in. | 
mesh for sand, and above this size to various limits 
up to 6 in. for the stone. The proportioning of 
these materials with water is based on the “ net 
water-cement ratio,” which is the ratio of the 
weight of water in the mix (exclusive of water within 
or absorbed by the aggregate) to the weight of | 
Portland cement. The Bureau adopts weight | 
batching as standard practice, except that each sack 
is taken to contain 94 lb. of cement and the mixing 
water may be by volume. The freshly-mixed con- | 
erete must be followed by controlled handling, | 
placing and compaction, by internal vibration when 
practicable, and then the concrete kept damp for | 
at least two weeks. 





The durability of concrete is | 
discussed from the point of view of weathering, 
water-tightness, changes of volume, chemical] attack 
and wear ; the changes of volume due to temperature 
are best limited by the use of “‘ low-heat ’’ cement | 
and artificial cooling, and the means adopted for | 
this purpose at the Boulder, Grand Coulee and | 
other dams are described. The strength of concrete | 
is shown to be much affected by the quality of the 
cement paste, the quality and size of the aggregate, 
and the denseness of the concrete. Instructive | 
diagrams are given from which it will be seen that 
4 concrete with }-in. aggregate has only 71 per cent. | 
of the strength of one with 9-in. aggregate, and the 
importance of the type and qualities of aggregates | 
is clearly stated. The “ fineness-modulus” is | 
employed in connection with grading, although its | 
value has not been universally accepted.* 





|can practice in concrete construction, and contains 


| of air depét organisation and repair procedure, and 
especially with the equipment of service stations, 


of some 20 per cent. to 30 per cent. 
The book is an excellent practical guide to Ameri- 


much useful information. 


Airplane Servicing Manual. By Ligur.-Cor. Vicror 
Pact. London: Sir Isaac Pitman and Sona, Limited. 
[Price 25s. net.] 

WIDELY varying purposes and conditions of use 

have led to the evolution of numerous types of 


operate as service mechanics. An interesting 
chapter of the volume is that which describes the 
operating and servicing of aircraft under winter and 
sub-zero conditions, as, for example, in Alaska, and 
especially describing the means for dealing with ice 
troubles, and landing and departure on or from snow- 
covered aerodromes. The work is profusely illus- 
trated and contains numerous tables and charts, 
together with a very complete index. Although 
written from the American standpoint, it is obvious 
that the book should prove valuable to British 
engineers. 


Annual Reviews of Petroleum Technology. Volume 3 
(Covering 1937). Dr. F. H. Garner, General Editor. 
London : The Institute of Petroleum. [Price 10s. 6d.) 

ALL interested in the petroleum industry look 

forward with interest to this review, in which the 

whole field is surveyed in a competent manner, the 
subject-matter being always contributed by autho- 
rities in the particular spheres. On this occasion 
two new sections have been introduced dealing with 


“Production Engineering” and with ‘“ Aero 
‘Engines.” 
The year under review (1937) witnessed no 


remarkable advancement in the theoretical aspects 
of petroleum geology, but furnished more geological 
details than any previous twelvemonth. It is now 
apparent that new supplies of crude oil are becoming 
increasingly difficult to find and fundamental con- 
cepts of stratigraphy, and especially of pal«o- 
geography, are coming to be the guiding principles ; 
furthermore, the geologist is relying more and more 
on geophysics in searching for favourable structural 
conditions for oil accumulations. Dr. G. D. Hobson 
in discussing regional geology refers to the current 
position of oil prospecting in Great Britain. The 
total area under licence is now 25-8 per cent. of 
the entire surface of England, but the completion 





aircraft, but so far as new construction is concerned, | 
engineers engaged in design and manufacture will, 
for the most part, need to possess only a thorough | 
knowledge of one or two of them, though these will | 
provide a sufficiently wide field. For the service | 
engineer and mechanic, however, the position is | 
somewhat different ; here, especially in the case of | 
large aerodromes and service stations, a very wide 
range of different classes of aircraft and engines will 
have to be dealt with. The distinction should not, 
of course, be over-emphasised, for the designer or 
manufacturer, even if concentrating on his own 
particular type, will be the better equipped if he has 
a wide general acquaintance with other leading 
designs. For this reason he also will welcome the | 
appearance of a comprehensive servicing manual 
providing a general survey. It can be said at once 
that a thorough and informative presentation of 
relevant data is furnished by the Airplane Servicing 
Manual, written by Lieut.-Colonel Victor W. Pagé, 
of the Air Corps Reserve, U.S.A. 

This book appears to be intended chiefly for 
mechanics, but that term would seem to be used 
in a wider sense in this case than is usual in this 
country. The treatment should, in fact, nearly if 
not wholly suffice for all the technical staff of a 
large servicing station. The work treats very fully 


the principal materials used, wood and metal 
working processes, welding and welded steel-frame 
construction, soldering and brazing, rigging and 
assembly, and engine repairs. A particularly useful | 





chapter is that in which explanations are given of | 
the aerodynamic terms appertaining to flight and 
rigging, with an introduction to aeroplane rigging | 
procedure. It is rightly held that the aircraft | 
mechanic should understand why an aeroplane 
performs as it does, and how the various elements 
must be correlated to secure harmonious and smooth 
working of the aircraft, while the functions of the 
various parts must be intelligently understood. The 
instructions here given have been prepared at the | 
Air Corps Technical School, Department of Mech- 
anics; and the terms defined are taken from 
recommended standard nomenclature of the United 
States National Advisory Committee on Aero- 
nautics. The whole work indeed, is designed to 


of a commercial producing well has yet to be 
achieved. Wells have been completed and aban- 
doned at Portsdown, Henfield, and Hellingley. 

‘he Portsdown well was stopped in the Trias at a 
depth of 6,556 ft., the Henfield well was abandoned 
at 5,105 ft., and the Hellingley well abandoned at 
3,506 ft. In spite of keen search, apart from the 
discoveries in Russia, the results in Europe have 
been, on the whole, rather disappointing. The 
application of geophysics continues to develop and 
the seismic method to predominate, although 
exploration is also being done with the torsion 
balance and gravimeters. ‘There are a few electrical 
teams at work and some magnetic surveying units. 
During 1937 45 new oil-fields were discovered by 
geophysical methods, 19 being located in Louisiana, 
24 in Texas, and two in Mississippi. In Great 
Britain Messrs. The D’Arcy Exploration Company, 
Limited, has been carrying out an extensive geo- 
physical. survey in Yorkshire and Lincolnshire ; the 
seismic reflection method, the torsion balance, 
gravimeter and magnetometer have been employed, 
and it is understood that interesting results have 
been obtained. 

With regard to developments in the construction 
of tankers, perhaps the almost universal adoption 
of treble tanks, with their many advantages, is the 
outstanding feature. Expanding markets caused 
a greater production of natural gas during 1937. 
In natural-gas gasolene development the major 
feature continues to be the raising of the octane 
number of both the aviation and motor types ; 
100-octane aviation fuel is now an article of 
commerce and its production is steadily increasing. 
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(Continued from page 67.) 





CoNTINUING our account of some of the newer exhibits 
at the Power and Mechanical Engineering Exhibition, 
held at New York in December of last year, we would 
point out that we have made no attempt at classification. 

Among the exhibits of Messrs. The Spencer Turbine 
Company, Hartford, Connecticut, was the new design 
of portable industrial vacuum cleaner illustrated in 
Fig. 7, page 120. Attention is being increasingly paid 
to the cleanliness of factories and workshops, especially 
in cases where the dust or debris conduces to risk of 


* See H. G. Lloyd, The Structural Engineer, vol. xv, | provide for the needs of those who wish to qualify | fire. The machine is operated by a }-h.p. universal 
page 85 (1937), 


for the Government licence, entitling them to 





motor operating either on direct current or single-phase 
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alternating current from 25 cycles to 60 cycles, and 
110 volts or 220 volts. A length of 50 ft. of rubber- 
covered supply cable is provided. The motor is housed 
in the horizontal part of the casing and drives a multi- 
stage exhauster fan, which will produce a 
at the end of 25 ft. of hose and with a [-in. orifice, of 
1-6875 in. of mercury, or, with the same length of 
hose and a §-in. orifice, of 2-75 in. of mercury. Con- 
versely, the machine can be used for blowing by 
attaching the inlet valve to the exhaust opening, a 
screwed connection being provided on the latter for 
this purpose. The intercepting filter bag is contained 
in the upper portion of the casing, the lower part being 
detachable and comprising the container into which the 
filter bag is emptied by shaking without removing it 


from the machine. The capacity of the container is 
1-33 cub. ft., and the whole emptying operation is 
stated to require only 40 seconds, Although a flat 


tloor-type nozzle is shown in the illustration, a variety 
of nozzles, of 67 different types is available for dealing 
with awkward corners, such as exist in machine tools 
for brushing down walls and staircases, reaching the 
upper surfaces of overhead pipes, and so forth. The 
method of transporting the machine will be clear from 
the illustration. 

An overhead monorail gear embodying a number of 
points of interest was exhibited by Messrs. The American 
Mono Rail Company, 13,107 Athens-avenue, Cleveland, 
Ohio. An illustration of one of the lighter applications 
is shown in Fig. 8, while the uc>eral construction of the 
tractor of the system is shown in Figs. 9 to 12, all 
on this page. The rail, shown in Fig. 9, on which 
the tractor and carrier run consists of a pair of rolled 
steel sections bolted together transverse joints being 
staggered with an 18-in. overlap. A groove at the 
top accommodates forged steel hangers, which can be 
slid along it to convenient positions and are firmly 
gripped when the bolts are tightened. This is the 
normal track, though where very heavy loads and wide 
spans are concerned deep joists can be employed or the 
standard rails can be bolved to the vertical web of a 
plate or trussed girder. The hangers also carry the 
conductor rails, which are held in ebony insulating 
blocks. The arrangement is seen in Figs. 11 and 12, 
rails for three-phase alternating current being shown 
in the latter illustration. The conductors in Fig. 8 
ure for direct current. The reference to switch clearance 


in Fig. 11 indicates that the layout permits arrange- 
ment of the carrying rail to divert the tractor as 
Necessary. 

It will be clear from Figs. 10 to 12 that the tractor 
is a self-contained unit and pulls the load-carrying 
trolley. 


The weight of both the tractor and the trolley 
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ind load is taken on flanged wheels with roller bearings | ranging from 60 ft. to 400 ft. per minute. 
The wheels run on the | usually by means of a pendant push-button switch, the 


and mounted on stub axles. 
top of the flange of the main rail and play no part in 
traction, the pull being provided by a iarge whee 
having a pneumatic tyre bearing against the bottom 
of the flange. 
speed reducing gear, by a motor, which is mounted in 
line with the gear centre, as shown in Fig. 12, the arrange- 
ment being, however, somewhat different in the light 
tractor of Fig. 8. The area of contact between the 
wheel and rail is 104 sq. in., and the resultant drawbar 
pul] in the standard tractor varies from 47 lb. with a 
4-h.p. motor to 2,000 lb. with a 2-h.p. motor. Combined 
loads as heavy as 27,470 lb. can be traversed at speeds 
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Messrs. THE AMERICAN MONORAIL COMPANY. 


Control is 


control gear being housed in the cabinet seen to the 
right of Fig. 12. In the light tractor arrangement 
shown in Fig. 8, which operates close to the ground. 
duplicate push-button switches are carried on the 
trolley, though this particular installation has also an 
automatic trip for stopping it at the end of either the 
outward or return journey, The trolley takes various 
forms. It may be simply a carrying device, arranged 
for both carrying and lifting. The latter arrangement 
requires a separate motor, which operates conventional 
hoisting gear, a grab or other form of lift. When trains 
of trolleys travelling a considerable distance are 
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uvolved, a separate trolley carrying a driver’s cab is 
used. A successful modification is that of an overhead 
crane, in which all three motions, viz., traverse of -the 
crane along the shop, transverse traverse of the crab 
tlong the crane and hoisting are performed by a single 
motor, The traverse of the crane is effected by a 
heumatic-tyred wheel on each gantry. Moderate 


radients can be negotiated by the standard tractor, | 


thus, a cab train with three hoisting trolleys, each 
ving a capacity of 2,000 Ib., can be effectively con- 
rolled up or down a gradient of 5-25 per cent. 
Messrs. American Car and Foundry Company, 30, 
hurch-street, New York City, showed several types of 
eaters for small forgings and rivets. The general 


inciples of these machines will be evident from 
previous descriptions given in ENGINEERING, vol. 


CXNNXIX, page 165 (1935), and vol. exliii, page 90 (1937), 
One of the primary 
apart from 


jects rivets 


of heating 


electrically, 


ut the three-phase double-deck rivet heater shown in | 


eliminating the disadvantages attendant on furnace | jaws with resilient pads between the jaws. 


SWIVELLING Pree COUPLING ; 





Messrs. BARCO MANUFACTURING 


COMPANY. 


Fic. 19. Sprrne-LOADED SWIVELLING Pipe Jornt : 
Messrs. BARCO MANUFACTURING COMPANY. 


which must be kept hot when there is no immediate 
demand for rivets. They claim that the electric 
rivet heater saves from 50 per cent. to 70 per cent. of 
the cost of other methods. 

Of the several types of flexible shaft coupling exhi 
bited by Messrs. Lovejoy Flexible Coupling Company, 
5009, West Lake-street. Chicago, Illinois, that shown 
in Figs. 14 to 17, annexed, is of interest. The basic 
principle of the couplings made by this firm is that 
of flanged couplings having alternating intermeshing 
This con 


| heating, is saving of time and reduction of cost. | struction is adopted in the coupling now under dis- 


The machine shown, by 


its arrangement of six elec- | 


cussion. It is clearly impossible in the standard type 


trodes in two tiers, enables six rivets to be heated,| to disconnect the shafts without sliding one of the 


simultaneously, if necessary. 


The standard machine | members of the coupling axially, not an easy thing 


will handle rivets of from §~ in. to 1} in. in diameter of | to do when these are keyed to the shafts, but the coup- 


The 


any overall length between 24 in. and 7 in. 


per hour. 


capacity, with rivets of the maximum diameter, is 600 | effected. 
The current consumption naturally varies | mission is required from both ends of the engine crank 


ling illustrated enables this disconnection to be readily 
In certain drives, for instance where trans 


| with the size of rivet and ranges from 18 kW to 65 kW | shaft on different occasions, ready disconnection is 


per hour. 


The standard machines are constructed for | desirable, clutches being not always suitable. 


Again, 


| the American standard 60-cycle single-phase alternating | timing an internal-combustion engine can be more 


| current and for either 220 volts or 440 volts. 


As will be | readily done if the driven machinery can be cut out. 


seen in the illustrations, the movable electrodes are | In the coupling shown in the illustrations, only the 
operated by pedal, the upper ones moving down to grip | left-hand members of the coupling have integral jaws. 
the rivets, two of which are seen in the centre, and the | The alternate jaws are formed on a loose ring which ix 
lower ones moving upwards, the fixed electrodes being | attached to the flange of the right-hand member by 


situated between the two decks. As no current is used 


|Car and Foundry Company compares the 


heater | transmitting the drive. 


screwed bolts, as seen in Fig. 14. This view shows the 


“ig. 13, above, differs somewhat from the machines | unless rivets are actually being heated, the American | coupling in the running condition, the bolts, in shear, 
‘« have previously described. 


There is a space of # in. 


| favourably with a gas, coke or oil-heated furnace, | between the tops of one set of jaws and the bottoms 
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of the other set, and the same amount of clearance for 
the pads. The loose ring is fitted to the right-hand 
member with a spigot j-in. deep, in order to centre 
the bolt holes, & « When the driving and driven shafts 
ire to be disconnected, the bolts are withdrawn and 
placed in the left-hand member, as shown in Fig. 15 
Chey are then screwed up and pull the loose ring tight 
up against this member, thus leaving a clearance ot 
* in. between the two members, and either shaft can 
be removed without further dismantling 

The arrangement of the pads and jaws is scen in 
Fig. 16. The pads rest internally on a steel ring, and 
are held in place on the outside by two or three turns 
of a steel spring strip, seen in all four views. The 
material used for the pads varies with the duty. For 
heavy shock-loads such as obtain on excavating 
machinery, steel mill equipment, and so forth, a brake- 
lining type of material is used, this being also suitable 
for couplings exposed to extremes of weather. Oak 
tanned belting leather is used where the loads are of 
# more sustained nature, or where marked misalign- 
ment has occurred during erection. For fluctuating 
loads, and where a damping effect Is desired, the pads 
are made of a rubber duck fabric vulcanised under 
pressure. The pads can be removed and replaced in 
s tew minutes, 
one direction, i.¢., the prime mover does not reverse, 
only half the pads transmit the load. In such cases, 
the pads may be interchanged when. desired. No 
lu brication with any of the materials. 
It may be here that in an alternative 
type of coupling each pad is anchored to one of the 
flanges by a pin at its base, while another type has 
two rings of pads, with a loose member between 
them. 

The display of Messrs. Barco Manufacturing Com- 
pany, 1801-1815, Winnemac-avenue, Chicago, Llinois, 
was interesting, as illustrating the different types of 
pressure-tight swivelling pipe joints the firm produces 
Chese included the new development shown in Fig. 19, 
page 121. This joint is designed particularly for high 
pressures and temperatures. High temperatures are 
naturally liable to initiate leakage from expansion 
unless automatic adjustment is provided. The socket of 
the swivelling pipe is finished with a spherical surface, 
which beds on to a non-m»tallic seating, held in place 
by a nut. The arrangement permits the pipe to be 
rotated full circle and to be swivelled 20 deg. from the 
centre line, that is to say, the pipe centre line can 
occupy any position within a cone having an angle of 
40 deg. Ribs in this socket carry a smaller central 
spherical surface. The fixed pipe socket is also formed 
with internal ribs carrying a central boss, which houses 
a spring-loaded plunger bearing on the central boss of 
the swivelling socket. The spherical surfaces of the 
swivelling socket and the seating are, therefore, always 
kept in contact even should the fixed pipe elongate. 
The spring is of stainless steel and both its housing and 
the ribs are streamlined so as to offer minimum resist- 
ance to the moving fluid. The area between the ribs 


is required 
mentioned 
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Messrs. QuimBy Pump CoMPANY 


is considerably larger than the crosss-ectional area of 
the connected pipes. This joint is at present manu- 
factured in six sizes, to suit 4-in, to 2-in. iron pipes, and 
suitable for 
square inch. 

Che firm’s standard swivelling ball joints employ a 
nearly spherical surface on the swivelling socket with 
a pair of seats, viz., one on each side of the central 
plane A screwed nut bearing on one of the seats 
keeps the spherical surfaces in close contact with both 
As will be appreciated, this joint needs adjust- 
ment of the nut to keep it tight. This type is made 
in a number of sizes of pipes, up to 6 in. in diameter. 
Above that size and up to 48 in. in diameter, the 
joint is made still more completely spherical and is 
packed by a gland. The joint shown in Fig. 18, page 121, 
is of this type and shows an actual installation on a 
suction dredger. The bolted ring keeps the two parts 
of the joint together, but tightness is ensured by a deep 
gland of which the packing is compressed by a ring 
kept in place by set-screws through the main ring. 
This construction is, of course, not visible in the illus- 
tration, though one or two of the projecting set-screws 
can be made out. For small pipes requiring frequent 
movement, such as those for the multiple platens of 
veneer presses, laundry machines, &c., a swivelling 
joint is made with a single seat and having a helical 
spring through the centre of which the fluid passes. 
\ new development is a malleable iron swivelling joint 
of the double-seat type with special insulating seats, 


such joints being employed on pipes installed on plating | 


tanks, &c., where electric currents are used. These 
joints are tested up to 125 volts direct current for 
insulation breakdown and are suitable for steam pres- 
sures up to 200 lb. per square inch. The joints in the 
several types of this class of connection are also made 
to withstand various acids. 

An item on the stand of Messrs. Quimby Pump 
Company Incorporated, 340, Thomas-street, Newark, 


New Jersey, was a centrifugal pump completely 
lined with resilient rubber for handling corrosive 
liquids such as hydrochloric acid, ferric chloride, 


chlorine solutions, &c., an alternative use being the | 


pumping of liquids which are easily contaminated, 
e.g., distilled water. The rubber-lined pump, as such, 
is not new but that illustrated in Fig. 20, above, is 
a completely re-designed pattern resulting from the 
manufacturer's extended experience. 
that the shaft bearings are not close to the pump body, 
but are isolated from it by a very long gland which 
also provides bearing surface. The shaft bearings 
consist of a pair of widely-spaced ball bearings enclosed 
so that they run in lubricant. The bearing housing is 
extended to carry the pump body which has a spigoted 
flange. The holes in both parts are bored in a single 
operation so that accurate alignment is ensured. That 
part of the shaft passing through the gland is fitted 
with a sleeve of a material resistant to the liquid being 
pumped. It may, for example, be of Pyrex glass or 


carbon and is provided with a flange which lies in a 
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recess in the impeller, the rubber covering of the 
| impeller being carried over the flange joint. 

| ‘The covering of the body has also a flange which is 
| held down by the stuffing box liner. This is packed 
with hard rubber or other suitable material, the packing 
being interrupted by a distance-piece in way of th 
lubricant pipe as shown. The gland is given a clearance 


for part of its length, with a space opening into a groove 


|in the flange and has an external drain. Any liquid 
creeping along the shaft liner is thus intercepted and 
| drained away into a rubber-lined tray under the gland, 
| and risk of it coming into contact with the cast iron 
bearing housing is eliminated. The stuffing box is 
water-jacketed to keep it cool. The shaft is screwed 
into a blind hole in the impeller and secured by a 
countersunk locking pin. The impeller is of the open- 
centre type with two vanes only. The earlier types 
had three vanes and the change, in conjunction with 
re-design of the discharge volute which has a tangential 
conical outlet, has, it is stated, practically doubled th 
efficiency of the original design. The impeller will not 
become clogged and cannot be overloaded. The pump 
chamber is formed partly in the body and partly in the 
cover in which are the suction opening and drain and 
venting plugs. The disposition of the rubber covering 
of the impeller, body and cover will be clear from th 
illustration. It is stated that the resilient rubber of 
which it is composed is bonded to the metal by a process 
which prevents separation or disintegration, no cement 
or other adhesive being used. ‘The pump is made in 
six sizes having delivery branches ranging from % in 
| to 6 in. in diameter. 

The display of Messrs. W. W. Nugent and Company, 
Incorporated, 410-412 N Hermitage-avenue, Chicago 
| Illinois, consisted of devices connected with lubricating 
| oil and fuel oil distribution and filtering. In the latte: 
| section, the filter shown in Figs. 21 and 22, above 
is worthy of note if only for the ingenious way in whic! 
| a large area of filtering medium is got into a compara 
| tively small space. The medium is formed as a long 
flat bag, the mouth of which is connected to the dirt 
| oil inlet. In order to get this bag into a small spac 
| it is coiled round the inlet tube in a spiral and inserted 
|in a cylindrical casing. As an illustration of th 
|relation between filtering area and space occupied 
by the filter, an actual example may be cited of a 
| filter which has a cloth 10 ft. 8 in. long by 2 ft. 7 in. 
wide. The effective filtering surface presented is 
| approximately 27 sq. ft., and is contained in a casing 
| occupying only 1-33 cub. ft. The bag would naturally 
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collapse if not supported in some way, and the manner 
in which this is done will be clear from the illustrations. 
A wire mesh framework, which is attached to the back 
of the inlet tube, is wound round in a spiral with the 
filter bag. The mouth of the bag is not permanently 
secured to the inlet tube but is held in place by a 
rectangular wire frame pulled up against the face of the | 
tube by through bolts. The whole assembly can be | 
withdrawn on removal of the cover, as it is merely held | 
up against the cover by a compression spring at the | 
bottom. The bag can then be detached, turned inside 
out and cleaned on a tray. The casing is a pressing of | 
light steel with a corrugation at the top to support | 
it on the ring into which the cover bolts are screwed. 
The outlet is also in the cover, so that the pipe connec- | 
tions need not be broken when the casing is removed. | 
The filter is, of course, for oi] under pressure, and when | 
required, a spring-loaded ball relief valve can be fitted 
as shown, near the bottom of the inlet tube, so that | 
the oil is by-passed when the pressure rises above a | 
predetermined maximum. The larger filters are some- 
what differently constructed, four bags, which are 
arranged spirally, being fitted. 

Messrs. The Yale and Towne Manufacturing Com- | 


ratchet gear and lifts and draws forward the upper 
carrying frame. The pedal seen above the crank 
controls the movement of the load by freeing the 
handle, but in any case abrupt lowering is prevented 
by the hydraulic dashpot cylinder seen lying at an 
angle between the frames. The front wheels swivel, 
and. in addition, the handle can be turned round full 
circle in a horizontal plane, so that the truck can be 
operated from either side, if necessary. 

The third item of Messrs. Yale and Towne’s exhibit 
which we illustrate is the weighing truck, shown in 
Fig. 25, page 128. This truck, *+ will be recognised 
from the similarity of the front gear to the two pre- 
viously described, is of the lifting type and is fitted 
with a weighing machine in order that the load can 
be weighed as it is picked up. The weighing machine | 
is of the springless type, made by Messrs. The Kron 
Company, Bridgeport, Connecticut. This firm had 
a display of its products at the exhibition. Notable 
amongst these was a weighing machine of the type 
shown in Fig. 25, but fitted with an electrically-operated 
device which prints the weight on an inserted ticket as 
soon as the scale has come to rest, the printing cycle 
being started by push-button. An alternative type 


pany, 4530, Tacony-street, Philadelphia, Pennsylvania, | prints the weight on a continuous paper ribbon, while 
showed a number of types of lifting truck and acces- | further refinements include the printing of an identi- 
sories, mostly developed since the last exhibition. | fying number alongside the weight and a date and 
Three examples have been selected for description.| timestamp. The actual printing mechanism is entirely 
The handling of boxed goods or packages which can be | independent of the dial mechanism or other parts of 
stacked is now commonly facilitated by piling them on | the weighing machine, and thus does not atfect its 
to low platforms in the workshop or storeroom con-| sensitiveness and accuracy. Stepped discs are care- 
cerned. Movement from place to place of these piles | fully balanced on the pointer spindle and are in contact 
is effected by running a low truck under the platform | with the printing mechanism only after the pointer 
and lifting this clear of the ground for transportation, | has come to rest and the printing cycle is started. 
the reverse process being followed when the destination The initial printing operation locks the discs in place 
is reached. One such platform is shown in Fig. 23,| so that the fingers make contact with stationary points, 
page 128. It is known as a pallet, and although in this | with resultant accurate results. 

illustration it appears to be integral with the truck,| The compact little tool seen in Fig. 26, page 128, 
the one is quite independent of the other. The pallet | is a pipe and bolt-threading machine shown by Messrs. 
consists of a welded-steel frame open at back and front | Beaver Pipe Tools, Incorporated, Warren, Ohio, along 
and having top and bottom flush faces of wooden | with a somewhat more elaborate machine which was 
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LABOUR NOTES. 


THE three trade unions of railwaymen submitted 
their claims for higher wages and improved conditions 
to the National Tribunal for Railway Staff at a sitting 

| in public at the Ministry of Labour, in London, last week. 
| The principal items in the claim of the National Union 
of Railwaymen included a minimum wage of 50s. ; 
abolition of the “ spreadover ”’; 12 days’ holiday with 
pay; abolition of extended rosters ; and a minimum 
of four hours’ pay at Sunday rate for each time of 
signing on duty on Sundays, for all grades. The 
Associated Society of Locomotive Engineers and 
Firemen asked for an advance of approximately 1s. a 
day for drivers, motormen and firemen, and ls, 4d. 
and 1s, a day for cleaners ; 12 weekdays’ holiday with 
pay after 12 months’ service, instead of six days; 
and abolition of extended rosters, as well as other 
claims. The Railway Clerks’ Association desired a 
40-hour week; an advance of 20/. in the maximum 
pay of certain clerical grades, stationmasters, and 
supervisors ; and other provisions in regard to night 
duty, unappointed staff, and holidays. 


On behalf of the National Union of Railwaymen, 
Mr. Marchbanks, the general secretary of the organisa- 
tion, submitted that the argument that the companies 
were unable to pay more wages, carried to its logical 
conclusion, implied that salaries, wages, and working 
conditions were subject to the amounts of revenue that 
could be obtained—whether the remuneration was 
proper or otherwise. The submission of the companies 
should be on a basis that took account of the whole 
circumstances connected with the industry, which 
must include the provision of an adequate rate of pay 
and proper conditions. The union was asking for the 
total abolition of spread-over working. Because of 
speeding-up in methods of transport, men in industry 
were living under a continuous strain which affected 
their health. The present holiday period of six days 
was insufficient to afford the increased leisure needed. 





planks. The top planks have been removed in the | 
illustration so as not to mask the action of the truck. | 
The truck consists of an operating part carried on a/| 
pair of wheels and housing a ratchet lifting gear and | 
an hydraulic dashpot. To each side of this part is | 
rigidly attached a narrow frame, which can be identified | 
on each side of the centre member of the pallet. | 
Each frame carries a roller at its extreme end and is 
connected by links to a swinging roller which is 
carried on a bar frame embracing the operating-part 
frames. The fronts of the bar frames are connected | 
by a transverse girder forming a stop and connected | 
by a system of links to the crank-pin of the rack | 
gear and to the piston of the hydraulic cylinder. The 
rear end of the bar frame is provided with a roller. 
The operation of the truck is as follows :—As the 
truck approaches a pallet the bar-frame rollers mount 
the first plank and give it easy entry. The second set 
of rollers then come into use and finally reach the last 
plank of the pallet, as seen to the right of the illus- 
tration. In this position the swinging roller is directly 
above an opening between two planks. The operator 
then actuates the ratchet-operated crank by means 
of the towing handle, using this somewhat like a/| 
pump lever. The link system causes a relative hori- 
zontal movement between the two sets of frames 
which depresses the swinging rollers. These, on coming 
into contact with the ground, lift the whole frame 
and, with it, the pallet and its load. The handle is | 
then lowered to the towing position and the truck 
wheeled away. All the weight-carrying rollers are 
mounted on ball bearings, and the front pair are on 
a swivel for steering. Lowering is effected at the 
rate required by releasing the oil from the dashpot 
cylinder, and when the pallet is again resting on the 
ground, the truck may be withdrawn as easily as it | 
was inserted. The lifting capacity of the truck is 
3,500 lb. and the amount of lift is 3 in. The total | 
area covered by the carrying frames is 48 in. by 30 in. 
The advantage of a pallet is the little height occupied 
by it, the form illustrated in Fig. 23 having a clearance 
of about 4 in., to which is to be added the thickness of 
the top and bottom planks. The pallet is also reversible, 
e., can be used either way up. Considerable use is 
made, however, of platforms of greater height supported 
on kk A truck for moving loads on this type of 
platform is shown in Fig. 24, page 128. It is made in 
4 number of sizes ranging from trucks with a low 
position of 6 in. and an elevated position of 9 in. 
to trucks with low and elevated positions of 11 in. 
and 14 in., respectively. The capacity range is from 
3,500 Ib. to 5,000 Ib. The general construction of 
the truck approximates to that of the pallet truck 
except that the relative longitudinal movement of the 
upper and lower frames which causes the lifting and 
lowering of the load is effected by hinging one to the 
other, the rear wheels being permanently in contact 
With the ground. The oscillation of the handle, either 
i a series of short strokes or fewer long ones, rotates 
the crank seen at the side of the pump housing through 


eS. 


| into the reservoir through a strainer to intercept the 


| tools. The theoretical aspect of the subject is also dealt 


| with, the work done on the tungsten carbide-cobalt | 
system, and on carbides of metals other than tungsten 
being discussed. 


exhibited for the first time in the previous power show. | 


The machine here described will thread and cut off 
pipes from 4 in. to 2 in. in diameter, and will cut off 
solid round bars up to | in. in diameter. The general 
lay-out is similar to that of a normal lathe, that is, | 
with the headstock at the left and the diehead, cut-off | 
and controls to the right. The drive is by an enclosed | 
universal motor running on either 110-volt or 220-volt | 
direct or alternating current, the latter being 25 cycles | 
to 60 cycles. It is connected to the chuck spindle by | 
a flexible coupling, and a safety pin, shearing at over- | 
load, is provided. Control is by the reversing switch | 
seen below the chuck. Transmission is wholly by | 
helical gears, there being no belt. The chuck is of the | 


| ordinary positive-locking type, the notched device seen | 


in front of it being simply to pull out the key automati- | 
cally should it be left in place accidentally. The die- | 
head saddle is traversed by means of inverted rack 
and pinion gear and is effected by the lower of the 
two star-wheels. The fluted cone seen to the left of | 
this wheel is the reamer for removing burrs on the 
threaded pipes. It is shown in its outboard position, 
being folded over to the centre line when in use. It 
will ream pipes down to } in. diameter. The die- 
head is of the solid-ring, adjustable-opening type with 
four dies. As shown, the diehead is removable from 
the saddle so that the whole head can be changed | 
rapidly. With a set of five dieheads, nine sizes of | 
pipe can be threaded. At the same time, if it is 
preferred to work with one diehead and to change 
the dies, this can readily be done. The diehead has 
sufficient float to accommodate itself to out-of-round | 
pipe. The cut-off gear behind the diehead is of the 
wheel-and-roller type and is actuated by the upper of | 
the two star-wheels. The dies are lubricated from 
the reservoir seen above the dithead. The oil is| 
caught, along with the swarf, in detachable trays, | 
one at each side of the machine, and is poured bac 
swarf. In spite of its small dimensions, the base | 
measuring 27} in. by 13} in., the working space | 
provided in the machine is some 13 in. A thread-| 
length indicator is provided. 


(To be continued.) 


| 


| 








CemMENTED CarBIDE Too.is.—Messrs. Thos. Firth and 
John Brown, Limited, Atlas and Norfolk Works, Shef- 
field, 1, have sent us a copy of a pamphlet, by Mr. H. 
Burden, B.Sc., a member of the staff of the Brown-Firth | 


| Research Laboratories, entitled “‘The Manufacture and | 


Use of Cemented Carbide Tools.” Details are given of 
the cold-press and hot-press methods of manufacture, 
the sintering process, the manufacture of tools, and the 
application of carbide alloys. Much information is given 
regarding the machining of cast iron, and 12 per cent. 
manganese, and other hard alloy steels with carbide 


| 1,479,0001., a total of 2,566,0001. 


The provision for extended rosters was strongly 
resented by the men. It was no answer to argue that 
so many millions of capital had not received or would 
not receive any remuneration. The men and women 
who had to earn that remuneration were entitled to the 
first call. 





Supporting the claim of the Associated Society of 
Locomotive Engineers and Firemen, Mr. Squance, the 
general secretary, said that the present standard wage 
of footplatemen had been fixed 19 years ago. In 
many instances duties had since then increased by 
100 per cent. or more. Sunday work, he continued, 
had come to be regarded as just like any other day 
in the eyes of the company. It had been increased 
by the running of day and half-day excursions. Dis- 
content was rampant among his members on the 
subject, and it was with difficulty that the delegates 
at the last annual conference were restrained from 
refusing to work on Sunday and were prevailed on to 
allow the issue to proceed along the channel of 
negotiation. 





Mr. Stott, the general secretary of the organisation, 
supported the claim of the Railway Clerks’ Association. 
He said that the union had received bitter letters from 
offices which had been visited by what were known: as 
‘“* Economy Commissions.”” ‘These commissions found 
out what each member of the staff was doing and how 
long he took to doit. They had not got so far as stop- 
watches, although he had heard of one instance where 
a stop-watch was used. The object of those visits was 
to cut down costs as much as possible, to reduce the 
number of staff, to de-grade posts which were thought 
to be over-graded, to introduce accountancy machines, 
and to bring in women in the place of men. There 
had been, Mr. Stott added, no increase in the rates of 
pay for the clerical staff for nearly 20 years. 


According to Mr. G. L. Darbyshire, who gave the 
views of the railway companies on the cases submitted 
by the unions, the claims of the railway staff under the 
jurisdiction of the Tribunal would amount to 6,869,000/. 
Applying the proposals to staff to which similar or 
comparable concessions were applicable another 
18,822,0001. would be required, bringing the total up 
to 25,580,0001. after an item of 110,000/. (relating to 
a minimum payment for Sunday duty) was deducted. 
The clerks’ demand for a 40-hour week and the restric- 
tion of overall hours to not more than nine a day 
for the salaried staff would cost, for those covered by 
the claim, 1,819,0001. If extended to other employees 


|it would cost a further 16,156,0001., or a total of 


17,975,0001. The claim of the National Union of 


| Railwaymen for a minimum wage of 50s, would cost 


1,087,0001., and the extension to other employees 
The salaries claim 


'of the Railway Clerks’ Association would require 


1,326,0001., and its extension to others 231,000/., a 
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total of 1,557,000l1. The claim of the Locomotive | 


Engineers and Firemen for improved pay for drivers 
would cost 787,0001. The claims of the three unions 
for extended holidays with pay would cost 1,204,0001., 
and the extension to other employees 432,0001., a 
total of 1,636,000/. 


Addressing the Tribunal at a later sitting, Mr. Darby- 
shire said that there had been a fall in the net revenue 
of the railway companies from 45,500,0001. in 1923 to 
37,900,0001. in 1937, and there had been a further fall 
in 1938. So far as the proposals for increased rates of 
pay were concerned, he added, there was, in the 
opinion of the companies, no justification for any of 
them, having regard to the financial position of the 
undertakings. 


The January report of the Boilermakers’ and Iron 


and Steel Shipbuilders’ Society states that in December | 


the number of members of the organisation “ signing 
the books” increased from 8,418 to 9,424. The 
number on sick benefit increased from 962 to 1,068, 
and the number on superannuation benefit decreased 


from 4,021 to 4,013. In November, the expenses 
amounted to 4,037/. 8s.; in December, they were 
4.7471. 198. lld. December had to bear five weeks’ 


outlays. In December there was a net increase in the 
membership of 151. 


Official final figures covering accidents and employ- | 


ment at quarries and related plants operating in the 
United States during 1937 show an increase in the 
number of employees and the number of man-hours 
worked. They also reveal a slight increase in the 
accident-frequency rate among the workers. A total 


workers, there also exist less scrupulous persons who 
abuse protective labour legislation for their own ends. 
The latter workers, it is stated, stay away from work 
without sufficient reason, pay no attention to time- 
tables, work for four or five hours a day at most, obtain 
leave from one undertaking to go to another, and, by 
their general attitude, cause the national economic 
system as a rule to suffer considerable losses. The 
Order instructs the managements of undertakings to 
carry on an energetic campaign, in agreement with the 
trade-union organisations, against all persons who are 
guilty of breaches of labour discipline or of the internal 
rules of the undertaking. It is recalled that under the 
provisions in force any unjustifiable absence from work 
is punishable by dismissal, and it is stated that this 
rule must be strictly enforced. 


Infringements of the working time-table, including 
departures before the specified stopping time and 
laziness during working hours, will be punishable, it is 
stated, by the following disciplinary penalties, viz., a 
remark or reprimand, a reprimand with warning, 
transfer to lower-paid work for not more than three 
months, or transfer to a post in a lower category. A 
worker or salaried employee who has committed three 
breaches of discipline in the course of a month. or four 
in the course of two consecutive months, will be 
dismissed. 





The United States Standards Association has recently 
| authorised its technical committees to draw up stan- 
dards for several limits of concentration for toxic dusts 
and gases in the atmosphere, the object being to 
| indicate the minimum quantities of toxic materials in 


of 84,094 men were employed during the year. This/the air likely to produce recognisable physiological 
included men employed in quarrying the stone, as/| effects. 
well as those working at crushers, rock-dressing plants, | 


cement mills, and lime-kilns. 


The average working | 


Decree, which will come into force on 


A French 


period was 241 days per job, without reference to| June 14, widens the scope of compensation for certain 
any specific person carrying out the job. Otherwise | forms of poisoning which are already covered, and 


expressed, the average job represented 1,882 man-hours | adds further diseases to the schedule. 


Compensation is 


of employment during the year. The total number of | extended to cover further operations in cases of 

man-hours of employment for the entire industry was | poisoning by tetrachlorethane, by benzol, by phos- 
58.2 7% increase re 7 r ce , F : rs 
158,298,530—an increase of more than 7 per cent. | phorus, and of dermatosis due to trichloro-naphthalene. 


when compared with 1936. 


Accidents, it is stated, caused the death of 77 
employees and there were lost-time injuries to 6,348 
additional employees. These accidents resulted in a 


fatal-accident rate of 0-49 and a non-fatal accident rate | 


of 40-10, or a combined rate of 40-59 per million man- 
hours worked. 
previous year’s rate of 39-49. Cement mills and 
quarries continued their leadership in safety among the 


several classes of establishments covered by the reports | 


This was slightly higher than the |} 


All operations involving the preparation, use, and 
manipulation of tetrachlorethane are covered. The 
formula “occupational benzolism” (benzol and its 
| homologues) has been substituted for the former term 
“occupational benzinism.”’ ‘ Phosphorism” covers, 
among other operations, the manufacture of white 
| phosphorus, the manufacture and refining of red 
| phosphorus, and the preparation of phosphorus com- 
pounds. Dermatosis (caused by the action of trichloro- 
| naphthalene) is compensated when occurring in any 
| processes involving preparation or use of this product. 





received by the Bureau of Mines, under whose authority | 


the survey was carried out by the Mineral Production | 
and Economics Division of the Department of the | 


Interior. 


Dealing with a question which has, it appears, often 
been put to him, viz., ““ What does the worker want ? ” 
the writer of the editorial notes in the January issue of 
the official organ of the American International Associa- 
tion of Machinists gives what may not unreasonably 
be described as an “ omnibus answer.” First and 
foremost of the worker's desires is, he says, for work— 
in other words, an opportunity to earn a decent living 
for himself and his family. Secondly, he wants steady 
employment. He believes that industry could be 
organised in such a way that unemployment would be 
reduced to a minimum, and feels that one of the ways 
to that state of economic stability lies through a reduc- 
tion of hours to ** 30 per week or less."" Naturally, the 
writer argues, the worker wishes to get the highest rate 
of wages possible. He also claims that he ought not 
to be employed in surroundings that are not ‘ comfort- 
able.” ‘The shop in which he works should, he reckons, 
be as comfortable as it is possible to make it. The 
sanitary arrangements should be perfect; so should 
the ventilation. Moreover, this contributor thinks, 
there ought to be no withdrawal of his right to nego- 
tiate, through his trade union, with his employer 


He therefore demands, among other claims, that 
there “‘ shall never again be any interference "’ with his 
right to organise his fellows and negotiate with the 
employers on questions that may arise. He wants 
compensation laws for his own protection and that of 
his family. He wishes to enjoy the full measure of 
freedom guaranteed to all citizens of a free country. 
He claims the right to live and let live. He asserts his 
right “to enjoy life to the fullest extent the Creator 
intended he should,” which so many millions find it 
difficult to do. 


An Order recently issued in the Soviet Union begins | 


by stating that, in addition to honest and conscientious | 1,260,000 tons in 1936-37. 


The following are added to the schedule of compen- 
| sable diseases: Poisoning by carbon tetrachloride, by 
| the chlorinated derivatives of ethylene, by the nitrated 
and chloronitrated derivatives of the benzene carbides, 
by dinitrophenol and by the amines of the aromatic 
series, as well as occupational diseases caused by coal 
pitch (epitheliomas, ocular lesions and dermatitis), 
and dermatosis due to the action of phosphorus sesqui- 
sulphide. Finally, anthrax, which so far has in certain 
cases been accorded compensation as an accident, is 
now compensated as an occupational disease, in 
conformity with the international Draft Convention of 
1925, revised in 1934. In regard to these sources of 
injury, the Decree mentions the symptoms of disease 
caused by processes involving exposure to the specific 
risk, and enumerates some of the main risks in question. 


Under new regulations approved by the Finnish 
Council of State, the initial measures to combat unem- 
ployment must be taken by the local authorities. 
Before any action can be taken by the State, the locality 
concerned must undertake to organise work for a given 
number of persons on the unemployment register, this 
number varying with the local economic situation 
between 0-25 per cent. and 0-50 per cent. of the total 
number of inhabitants in the locality. But the Ministry 
of Communications and Public Works may grant 
special facilities to frontier districts and to other 
localities where the economic situation is particularly 
unstable. If the volume of relief work thus organised 
for the unemployed is inadequate, the State, at the 
request of the locality, will share the cost of financing 
additional relief work, and will pay from 50 per cent. 
to 100 per cent. of the expenditure thus incurred. 








Iranian Rattway ELecrriricaTion anp Coat Im- 
ports.—The electrification of the Italian State Railways 
has resulted in a considerable reduction in coal imports. 
In this connection, it is stated that imports were reduced 
by over one m.llion metric tons in 1935-36 and by 
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CONTAINER TESTING AT THE 

FOREST PRODUCTS RESEARCH 

LABORATORY. 

Tat the timber and fibre-board containers, which 
are now so largely used for the transportation of many 
classes of goods, are frequently more or less seriously 
damaged during transit is common knowledge. At. 
tempts have been made to counteract this by improved 
designs, but the tests made to prove whether these 
are successful or not have usually been limited to 
ascertaining the damage after an actual road or rail 
journey. Such procedure is, however, hardly scientific, 
since no two journeys are exactly alike, and in any 
event the conditions cannot be controlled. About 
three years ago, therefore, the Department of Scientific 
Research established a Container. 
Testing Laboratory at the Forest Products Research 
Laboratory, Princes Risborough, with the object of 
assisting the trade to solve this and other problems 
relating to the packing of goods. A considerable 
amount of work on these lines had already been done 
in the United States, and its importance may be 
gathered from the fact that while in 1920 the American 
railways paid 120,000,000 dols. in claims for damages, 
this had been reduced to 18,936,000 dols. by 1932. 

The objects of the tests conducted at Princes Ris. 
borough are to enable a choice to be made between 
two competing packs or to improve an existing pack. 
For instance, determinations are made of the most 
efficient arrangement of a box of standard size fitted 
with panels of low-grade three-ply as a substitute for 
the usual solid-wood box, so that the weight is reduced. 
In order to obtain definite results, the tests are made 
on boxes of each pattern, which have not previously 
been subjected to any strain, and a number sufficiently 
large to give reliable results is investigated. This 
is necessary in order to compensate for inevitable 
differences in material and manufacture; and it has 
been found that at least three boxes are required for 
each test. This number may, however, have to be 
increased to five, or even to ten, when definite informa- 
tion which can serve as a basis for specifications is 
required or to enable a choice to be made between 
two designs. 

For the purpose of determining the behaviour of 
boxes under moderately rough handling, the Labora- 
tory is equipped with a tumbling drum testing machine, 
which is illustrated in Fig. 1, opposite. A machine 
of this kind was designed in the United States about 
20 years ago, and, as will be seen, consists of an hexa- 
gonal drum, 7 ft. in diameter. Projections are fixed to 
the internal face of this drum, against one of which the 
box under test is placed. As the drum rotates, the 
box is therefore caused in turn to fall on its corners, 
edges and faces. In the original machine the projec- 
tions were permanently fixed, the baffles from which 
the box was designed to fall being 2} in. high and the 
speed of rotation 2r.p.m. With such a drum, however, 
there is no assurance that all the boxes tested will 
pass through the same cycle of falls. At first this 
was not important, since the object of the test was 
merely to determine weaknesses in boxes, with parti- 
cular reference to the wooden boxes used for the 
transportation of canned goods. At Princes Ris- 
borough, on the other hand, comparative tests mostly 
on fibre-board boxes were required, and as these 
boxes, owing to their lower strength, only demand a 
relatively short run in the drum, it was found that 
they did not all receive, even approximately, the same 
treatment. Consequently, the results were not com- 
parable. This difficulty has been overcome by making 
the baffles adjustable, as will be clear from Fig. 2, 
and by setting them for height and position by calcula- 
tion from the dimensions of the box under test. The 
fall is also arranged so that the face of the drum on 
which the box lands is horizontal and the centre of 
gravity of the box itself is vertically over the corner or 
edge which strikes. Further, by reducing the speed of 
rotation to 1 r.p.m., the boxes are prevented from 
rolling after they have fallen and time is allowed for 
them to slide into the correct position against the next 
baffle in readiness for the following fall. This, it is 
claimed, enables the sequence of events to be fully 
controlled and boxes of the same size to receive identical 
treatment. 

It will be gathered that as the conditions under which 
boxes of different sizes are tested are not the same, it is 
impossible to compare them directly. This is rarely @ 
drawback, however, as the usual problem is to compare 
the cases used for the same goods in which the difference 
in size is small enough to be ignored. Depending on the 
nature of the goods carried and on the characteristic 
of the box, the criterion of performance of a box in the 
drum may either be the freedom of its contents from 
damage after a test of definite duration, or the duration 
of the test, as measured by the revolutions of the drum, 
necessary to cause some specific damage to the box or 
its contents. This specific damage may consist of the 








breakdown of the box to a point where the contents 
are released, the failure of some component, or the 
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Fic. 2. ApsusTaBLE BarrLes in Testino Drum. 


break ge of the individual contents as a result of a 
eradual weakening of the box. For example, in testing 
fibre-board containers, such as are now commonly used 
or the carriage of eggs (one of these is visible in Fig. 2), 


the criterion of performance is the number that are | 


cracked, broken or chipped after four revolutions of the 
drum. Similarly, fibre-board cases for canisters of 
powder or for light cans are exposed in the drum for 
eight revolutions, 


— for the conveyance of bottles, the test is continued 
until t} 
hittin gs 


© progressive weakness of the box and/or the 
leads to breakage. The number of revolutions 


On the other hand, in testing wood | 





Trestinc Drum. 


of the drum necessary to bring about this condition 
is then the criterion of performance. 

As already stated, the tumbling-drum test is designed 
to simulate moderately rough handling. While it 
can also be used for the investigation of heavy wood or 
plywood constructions, such as are, as a rule, employed 
for packing export goods, these generally require 
more severe testing. For this purpose, the drop test 
equipment illustrated in Fig. 3 has been installed. This 
consists essentially of an electromagnet which is sus- 
pended by wire ropes from a vertical column and the 
height of which above the floor can be adjusted through 
gearing by the handwheel visible on the right. The 
armature of this magnet is attached to one corner of the 
box. as shown in the illustration, and after the current 
has been switched on the container is raised to the 
desired height above the ground. Release is then 
effected by switching off the current. The capacity 
of the containers to resist crushing is also ascertained. 

Owing to the rapid development in the manufacture 
and use of fibre-board for containers much of the work 
of the laboratory is concerned with the study of 
| this material. The research is of some complexity, 

since the texture of the board varies considerably 
and its moisture content is continually changing with 
the atmospheric conditions. The board becomes weaker 
as it becomes wetter, so that some standard of normal 
dryness for testing is required, but the choice is ren- 
dered difficult by the fact that different fibre-boards 
| have different moisture contents when in balance with 
the same atmosphere. While, therefore, some manu- 
facturers require their products to be tested at different 
moisture contents, technical opinion is agreed that the 
| testing should take place in balance with a standard 
| atmospheric condition of humidity and temperature. 
When investigating the strength of fibre-board con- 
tainers, moreover, the characteristics not only of the 
board but of the materials going to make up the pack 
must be considered. Generally, an instrument known 
as the burst tester is used to determine the strength 
of the paper or board. At Princes Risborough, 


Fie. 3. Drop-Test EQuipMENT. 


tion. No definite relationship has, however, been found 
between the value given in a burst test and the protec- 
tive value of the container, except that more damage 
is sometimes suffered by fragile goods when packed in 
a container made of * high test ” board. 

Other properties of the board which come into play 
in the finished container are its resistance to abrasion, 
bending and folding and its behaviour during ordinary 
methods of manufacture, as for example, the way in 
which it acts under the creasing rollers. Faulty 
creasing is discovered in both the crushing and stacking 
tests, while a box with weak creases breaks down on the 
drum test when it is packed with cans. The laboratory 
has also dealt with packing problems relating to canned 
goods, where corner damage has been the chief consi- 
deration, and a special pack which deals with this 
successfully has been designed. Probably, however. 
the most important problem dealt with has been that 
of testing the fibre-board containers for carrying 
National Mark eggs. The results of these tests clearly 
indicate that the old standard pack does not give 
satisfactory protection to the eggs, but that by reducing 
the dimensions of the containers and by introducing 
corrugated platforms between the layers of eggs, it 
is possible to reduce the number of breakages to 
about one-third or one-quarter of what they had been. 
This success has been achieved by mechanically fixing 
the packing so that the egg cells cannot come into con- 
tact with the container. This reduction in the number 
of breakages was maintained even when a container of 
light corrugated board with 0-009 in. liners was used. 
It was also confirmed by transit tests during which 
eggs were conveyed both by road and rail. It may 
be added that the problem was complicated by the 
fact that eggs vary in size, in shell strength at different 
seasons, and according to the farm from which they 
come. 

We have to thank Mr. W. A. Robertson, Director 
of the Forest Products Research Laboratory, for per- 
mission to publish this article, and Mr. C. J. Chaplin, 
M.8c., M.I.Mech.E., under wh»se supervision the work 





| however, it is considered that such a test is of little | 
| value for comparing the products from different mills 
| as, especially when it is hand driven, the results depend | 
|on the operator. Investigations have, therefore, been | 
| undertaken to find an alternative test for corrugated 
board and a device for this purpose is under construc- 





of the Container Testing Laboratory is carried out, for 
the information on which the article is based. 








Tue Correr Inpustry in Canapa.—The estimated 
figure for the total production of copper in Canada in 
1938 is 585,522,000 Ib., against 530,028,615 Ib. in 1937. 
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Mr. A. P. Lavosananp, “ Hamstead,” Northfield 
Birmingham, who for many years has been on the sales 
staff of Messrs. Petters, Limited, has now joined the | 
sales organisation of Messrs. W. H. Dorman and Com- 
pany, Limited, Foregate-street, Stafford. 

Messrs. TextmLe Accessories, Limtrep, Sunderland- 


strvet Works, Macclesfield, Cheshire, have been appointed H 


agents to deal with inquiries, in Great Britain, regarding 
Durisol hardened laminated plywood sheets. We gave 
particulars of this material, which is manufactured in 
France, on page 306 of our issue of September 9, 1938. 


Messrs. E. H. Jones (Macutne Toons), Lourrep, 
Edgware-road, The Hyde, London, N.W.9, have becn 
appointed sole agents in this country for Messrs. The 
U.S. Tool Company, Ampere, East Orange, New Jersey, 
U.S.A, 

Messrs. Cox anp Danks, Limrrep, Scapa House, 
Park Royal-road, London, N.W.10, have found it neces 
sary to establish larger premises at Hurlingham Wharf, 
Carnwath-road, Fulham, 8.W.6. All business will now 
be dealt with at this address with the exception of 
accounts matters, which are still handled at Scapa 
House 

\ new section of the Burgau or Mines, of the United 
States Department of the Interior, Washington, to deal 
with secondary or scrap metals, has been established at 
Pittsburgh, Pennsylvania. Mr. J. 8. Earle, of Plainfield, 
New Jersey, has been appointed supervising engineer. 








CONTRACTS. 


Messrs. Tue Mrraters Watson Company, Limirep, 
Scotland-street, Glasgow, C.5, have recently obtained 
contracts for borehole pumps from the Metropolitan 
Water Board (for Hampton and Wansunt Pumping 
Stations), from the Deben Rural District Council, from 
the Mid-Kent Water Company, from the Trowbridge, 
Melksham and Distriet Water Board (for Upton Scuda 
more Waterworks), from the Rural District Councils of 
\Ashby-de-la-Zouch and Howden, and from the Slough 
Urban Distriet Council. Other contracts include orders 
for Mirrlees-Gill axial-flow pumps for the Bombay 
Municipality and the City of Plymouth, and for four 
38-in. centrifugal sewage pumps for the London County 
Council Southern Outfall. 

Messrs. Tue Trussep Concrete Steet Company, 
Limrrep, Horseferry House, Horseferry-road, London, 
S.W.1, have been appointed reinforeed-concrete engineers 
in connection with the building of a depot for the London 
Passenger Transport Board in Edgware-road, a school for 
the Salop County Council at Whitchurch, school swimming 
buths at Glasgow, a Nurses’ Home at the Kent and 
Sussex Hospital, Tunbridge Wells, and churches at 
Prottenham. 
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Stcam Navigation Company, Limited, Sydney, New 
South Wales 

Heavru Coneress.—The Earl of Harewood, K.G.., 
G.C.V.O., wil be President of the Health Congress, 


which is to be held at Searborough from July 3 to 8 by 
the Royal Sanitary Institute 


[Tux Testing or Etscrrica, Swircnerar.—lIn 
October, the Department of Scientific and Industrial 
Research announced that arrangements had been made | 
for certain ranges of electrical switchgear to be tes.ved 
in testing stations owned by members of the Association | 
f Short-Cireuit Testiny Authorities, under conditions 
which would permit the issue of National Physical 
Laboratory certificates for gear successfully passing 
the appropriate tests The detailed arrangements neces 
sary to give effect to the scheme then described have 
now been completed, and the Department is ready to re- 
ceive applications for tests .o be made on cireuit-breakers. 
As prev ously announced, tests will normally be carried 
out to the short-circuit requirements of British Standard 
Specitication No. 116, Part I, 1937, the arrangements 
bi ing limited to the ratings covered by that specification, 
subject to a maximum voltage of 11,000 and a maximum 
rating of 250,000 kVA. Applications for tests under 
these arrangements should be addressed to the Director, 
National Physical Laboratory, Teddington, Middlesex, 
from whom further information and forms of application 
for teats may be obteined. 
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'NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


| The Welsh Coal Trade.—The deputation of South 
| Wales pitwood importers who visited Portugal recently 
to negotiate an agreement for the importation of Portu-. 
guese mining timber over 1939, returned to Cardiff last 
week. They reported that they had been unable to 
reach agreement with the Portuguese on the question of 
price, and they were to confer with their colleagues before 
resuming negotiations. South Wales imports about 
150,000 tons of Portuguese pitwood per annum. Business 
in practically all directions continued to circulate very 
quietly on the steam-coal market last week. Overseas 
buyers displayed only a very meagre interest, and were 
again restricting their purchases, as far as was possible, 
to their immediate bare requirements. Nevertheless, 
most collieries were kept moderately well engaged in 
completing contracts already on hand, and deliveries on 
this aceount were still absorbing almost the whole of 
present production. Sellers were therefore able to 
maintain reserve, and there was no indication of any 
early falling off in quotations. Best large grades con- 
tinued to find a ready outlet under existing commitments, 
and prices were consequently well maintained at late 
levels. Inferior large coals were in ample supply to meet 
requirements, but values were not quotably altered. 
Sellers again had only very small quantities of the 
popular dry sized coals to offer for early delivery, and 
with stems not easily a ed over some while to come, 
the tone was firm. Bituminous sized descriptions were 
readily obtainable at recent figures. The demand for 
small classes failed to show any expansion, and as most 
collieries still had to carry very heavy pithead stocks of 
these kinds, the tone remained dull. Cokes were freely 
offering, but steady, while patent fuel and pitwood were 
slow. 

The Iron and Steel Trade.—Quiet conditions continued 
in evidence in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Works 
provided a moderate employment in completing the 
orders already on their books, but new business appeared 
to mature very slowly. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel._-The demand for steel and related 
products has been maintained, producers reporting that 
they are operating at greater capacity than three months 
ago. Production during January is confidently ex- 
pected to eclipse that of December. In the heavy 
machinery and engineering branches «a healthy position 
obtains, most concerns having full order books and 
inquiries on hand from various parts of the world. Some 
of these are for steelworks and ironworks machinery and 
related equipment, such as rolling mills, hydraulic presses, 
and furnaces. Railway rolling stock requirements are 








| 








on the up grade, while shipbuilding yards in various parts 
of the country are taking increased tonnages of Sheffield- 
made steel forgings and castings, auxiliary machinery, 
and stainless-steel deck furnishings. Sheftield Corpora- 
tion is to place orders for more generating plant and 
associated equipment in connection with power-station 
extensions. The Transport Department is also to enter 
into contracts for supplies of points and crossings, 
traction motors and tramcar under-carriages, Messrs. 
Newton, Chambers and Company, Limited, who, during 
the last two years have specialised in the production of 
excavators, are finding the demand so extensive that 
plans are under consideration for extending their produc- 
tive capacity. The general call for grinding and crushing 
machinery is well up to the standard of the past six 
months. South Africa continues to order freely. Firms 
producing dredging equipment are busy, and the special- 
steel branches are operating to capacity. Nitralloy steels 
are in demand for the production of aero-engine crank- 
shafts, airscrew shafts and cylinders, and the demand 
tor automobile steel and motor-car accessories shows 
further improvement. The tool trades are better em- 
ployed, there being a brisk call for engineers’ small tools, 
while more orders are circulating for hacksaws and 
blades, twist drills, reamers, milling cutters, fine-measur- 
ing tools and lathe parts. The season in farm and 
garden tools promises to be productive of some valuable 
orders. Already more inquiries are circulating, and the 
light foundries are operating at increased capacity. 
South-Yorkshire Coal Trade,—Business on export 
account shows slight improvement. There is a better 
call for small coal, and more inquiries are circulating from 
Scandinavian countries. Ample supplies of steam coal 
are on offer, but bunker coal is in slow demand, while 
cokes attract little attention. Exports from Hull. 
Grimsby and Immingham last week totalled 56,600 tons. 
as compared with 68,000 tons in the corresponding week 
last year. Industrial coal is in strong demand on inland 
account. Steams continue to sell well, and electricity 
undertakings are taking full supplies of smalls, but brick 
works are taking reduced deliveries. The housecoal 
market is more active. Graded coke for central heating 
is a good feature, but blast-furnace coke is not so active 








REGISTRATION OF Motor Cycies In SoutH AFRICA. 
Of the 600 new motor cycles registered in the Union 0 
South Africa during the four months ending October, 
1938, 467 were of United Kingdom origin 





Yvucostav Gunspoat UNvoER Construction tn [1TaL¥ 
—What is stated to be the first Yugoslav Government 
vessel to be constructed in Italy is now being built at 
the San Marco Shipyard, Trieste, of Messrs. Cantier! 
Riuniti dell’ Adriatico. The vessel is described as 4 
550-ton Customs gunboat. 




















° =a o@ 








~~ = 


ba | 


7" eN | o& YS 





FEB. 3, 1939.] 





ENGINEERING. 


127 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Little new is ascertainable 
concerning the situation in the Cleveland pig branch of 
trade. Tonnage stored at makers’ yards is at a low 

el, and production is still intermittent and light, but 
upply continues ample for present needs. Foundries 

making rather considerable use of iron scrap, which 
is readily obtainable on terms appreciably lower than 
charges for pig. Imports of Continental pig are now 
quite trifling. Parcels are still offered at low figures, 
f.o.b. Antwerp, but the quotations are not competitive, 
delivered here, with prices ruling for Cleveland qualities 
which are based on No. 3 description at 99s., supplied to 

| firms. Second-hands experience no difficulty in 
acquiring command of tonnage. They are distributing 
moderate qualities to old home customers who, however, 
are making very few new contracts. Any indication of 
revival of export trade is still absent. 

Hematite-—Stocks of East-Coast hematite at the 
blast-furnaces are about as heavy as producers care to 

rry, but are now increasing little, if at all, and hope 

xpressed that users’ requirements will expand to an 
extent that will make some demand on accumulations. 
Makers’ own consuming departments are expected to 
need larger quantities of iron, and some uscrs who are 
dependent on the market for supplies, are uncerstood 


to have little pig on hand and inclined to replenish stocks. 
While the bulk of business passing is direct from maker 
to consumer, merchants retain a fair amount of home 


trade and still continue to put through an occasional 
sale for shipment to the Continent. Stabilised prices are 
ruled by No. 1 grade of iron at 120s. 6d., delivered to 
North of England areas. 

Basic Iron.—Makers of basic iron have a good deal of 
tonnage on hand and production is rather excessive, 
but they still reserve the whole of the output for use at 
their adjacent steelworks, and the quotation of 92s. 6d. 
is nominal. 

Foreign Ore.—Business in foreign ore is at a standstill, 
ind resumption of negotiations is impossible until condi- 
tions change considerably. Consumers are extensively 
bought and inconveniently overstocked. Deliveries, 
months in arrear, must be largely taken up before they 
can entertain offers by sellers, who at present are con- 
centrating on inducing users to take supplies arriving in 
fulfilment of old contracts. Imports are restricted to 
the storage room which consumers are able to provide. 
Unloadings in January amounted to 105,128 tons, 
compared with 79,245 tons in December. 

Blast-Furnace Coke.—Blast-furnace coke is plentiful 
and in only very moderate request, local users having 
little occasion to buy. Durham good medium qualities 
are offered freely at 24s. 3d. at the ovens. 

Manufactured Iron and Steel—Demand for semi- 
tinished iron and steel expands slowly, and nearly all 
descriptions of finished iron and steel are much slower of 
sale than could be wished. Stocks of semies are low, but 
producers are in a position to sell fairly extensively for 
near delivery. Imports of Continental material are 
light and likely to shrink further. In some branches of 
the finished industry makers are busy, but are rapidly 
completing work on hand and need substantial orders 
to assure regular running of plant. Sheet makers are 
well employed, mostly on A.R.P. work. Heavy steel 
producers continue to turn out large tonnage. Overseas 
inquiries show little improvement. For home trade the 
following are among the principal market quotations : 
Common iron bars, 121. 5s.; steel bars, 11l.; soft steel 
billets, 71. 78. 6d. ; hard steel billets, 81. 10s.; steel ship, 
bridge and tank plates, 101. 10s .6d.; steel ship rivets, 
\4l.; iron ship rivets, 15l.; steel constructional rivets, 
15l. 5s.; steel boiler plates, 111. 8s.; steel angles, 
101. 88.; steel joists, 101. 88.; Tees, lll. 88.; heavy 
sections of steel rails, 9. 10s.; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 14/. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—Demand for iron and steel scrap improves very 
slowly. Works are taking little steel scrap, and con- 
sumers of light cast iron are well stocked. 

Wages of Blast-Furnacemen and Ironstone Miners.— 
Under sliding scale arrangement, wages of Cleveland 
blast-furnacemen and Cleveland ironstone miners have 
Deen advanced by 1} per cent. 








\sBestos InpusTRY IN QvueBEc.—During the first 
11 months of last year, 272,347 tons of asbestos were 
produced in the Province of Quebec, compared with 
381,128 tons in the corresponding period of 1937. 

IroN-OrE Mintnc IN THE Untrep States.—The 
sutput of iron ore in the United States during 1938 is 
*stimated by the Bureau of Mines to have been 28,286,000 
ross tons. This represents a decline of 61 per cent. from 
the quantity mined in 1937. 








Course oF LecrurEs ON MaLaria Contrroi.—The 
nnual malaria-control course of lectures for planters, 
igineers, and other persons proceeding to the tropics 
wil be held at the London School of Hygiene and 
lropical Medicine, Keppel-street, Gower-street, W.C.1, 

Monday, June 26, to Friday, June 30. In addition 
the lectures on malaria control, additional lectures 


and demonstrations have been arranged on water sup- 
piles, Conservancy and sewage disposal, insulation against 
I and cold, and air conditioning for comfort in the 
‘ropies. The course is free and applications to attend 


iid be sent as early as possible to the organising 
~ecretary, at the address given above, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—With the close of January, the 
first month of the year must be written down as very 
as from the point of view of new business. 
The kings overall have not been heavy, especially 
for shipbuilding materials, and there is not the slightest 
doubt but that the political position has had much to 
do with the scarcity of orders for steel in general. Those 
responsible for new schemes have been holding back 
pending a more favourable outlook, with the result that 
steel makers have not received the orders which they 
had confidently expected, and Government work has 
been one of the main sources of business recently. While 
the demand for heavy material has been poor, that for 
light steel has been exceedingly good, and besides the 
orders for sheets, &c., for A.R.P. shelters, the demand 
from the automobile industry has brightened up con- 
siderably. Makers of drums and other containers 
generally have been well to the fore lately, and quite a 
fair business has been placed, with the net result that 
short-time has mostly ceased and the majority of the 
works are now running full. The inquiry for steel is 
reported to be somewhat better overall, but there is 
nevertheless some reluctance on the part of buyers to 
enter into fresh commitments. The following are the 
current quotations :—Boiler plates, 111. 8s. per ton 
ship plates, 101. 10s. 6d. per ton; sections, 101. 8s. per 
ton ; medium plates, 12/. 2s. 6d. per ton; black steel- 
sheets, No. 24 gauge, 141. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. per ton, all 
delivered at Glasgow stations. 


Malleable-Iron Trade.—The position in the malleable- 
iron trade of the West of Scotland shows little change, 
but there has been a slight improvement in the number 
of orders placed during the past week. The demand for 
re-rolled steel bars is fair, but there are indications that 
more buying is likely in the near future, particularly if 
there is a change for the better in the international 
situation. Prices are unchanged and are as follows :— 
Crown bars, 12l. 58. per ton for home delivery or export ; 
re-rolled steel bars, 111. 15s. per ton for home delivery, 
and 111. per ton for export; No. 3 bars, 12/. per ton, 
and No. 4 bars, 121. 5s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
is still very quiet, and only a moderate amount of 
business is going through. The steel makers are taking 
up a fair tonnage, but the demands of the ironfounders 
are not satisfactory, although it is considered very 
probable that there will be some improvement beforé 
long. The following are to-day’s market quotations :— 
Hematite, 61. 0s. 6d. per ton, and basic iron, 5l. per ton. 
both delivered at the steel works ; foundry iron, No. 1, 
5l. 8s. per ton, and No, 3, 51. 5s. 6d. per ton, both on 
trucks at makers’ vards. 


Shipbuilding.—The Scottish shipbuilding industry is 
not in an over healthy condition at the present time; 
and the events of the past month have not tended 
towards any improvement. The high cost of construc- 
tion here was the main cause of many contracts being 
placed with Continental firms last year, and despite the 
reduced price of steel material, owners openly state 
that costs are still much too high to permit of them 
earning a profit. In the meantime, the matter of a 
subsidy is before the appropriate department of the 
Government for consideration. During the past month 
eight vessels were launched from Clyde yards with an 
aggregate of 20,930 tons, and no vessels were put into 
the water from any of the other districts. A number 
of yards are now without any vessels on the stocks, and 
were it not for Admiralty work, several other yards 
wonld be in a similar condition. The outlook is certainly 
not very promising, as not one mercantile contract was 
secured in January, and the only order reported was for 
a dredger for the Admiralty to be built by Messrs. 
Lobnitz and Company, Limited, Renfrew. 








British STanpDaRDs INSTITUTION AND THE LONDON 
County Councr.—The General Purposes Committee 
have recommended that the annual contribution of the 
London County Council to the British Standards Institu- 
tion should be increased from 20 guineas to 1001. on the 
grounds that the services rendered have considerably 
increased during recent years. 





Beirisa Stanparp Iron CastinGs ror GEAR BLANKS. 
—The British Standards Institution, 28, Victoria Street, 
London, 8.W.1, has just published a _ specification, 
No. 821-1938, for iron castings for gears and gear blanks, 
covering three grades of materials. In the Ordinary 
Grade, for use in the as-cast condition, the composition 
is left to the discretion of the manufacturer, but the 
maximum percentage of phosphorus may be specified by 
the purchaser, if he so desires. In the Medium Grade 
iron, which is also for use in the as-cast condition, the 
phosphorus and sulphur contents are limited to 0-60 per 
cent. and 0-12 per cent., respectively. In High-Grade 
iron, for use in the as-cast or heat-treated condition, the 
limits for phosphorus and sulphur contents are 0-30 per 
cent. and 0-12 per cent., respectively. For this last 
grade the use of alloying elements, such as nickel, 
chromium and molybdenum, or appropriate combinations 
thereof, especially for heavy sections, is recommended. 
Four sizes of standard test bars are provided, and the 
figures for tensile and transverse breaking strengths for 
all three grades are based on the size of test baremployed. 
The price of the new specification is 2s. net, or 2s. 2d. post 
free, and it is obtainable from the Publications Depart- 
ment of the Institution, at the address given above. 


NOTICES OF MEETINGS. 


InstrrvTIoN oF MecHanicaL ENnGIngers.—Internal 
Combustion Engine Grow To-night, 6 p.m., Storey’s- 
gate, Westminster, S8.W.1. Extra General Meeting. 
“Concerning Cylinder Bore Wear,” by Mr. Alex Taub. 
East Midland Branch : Tuesday, February 7, 7.15 p.m., 
University College, University Park, Nottmgham. Joint 
Meeting with the Hast-Midland Sub-Centre of THE 
INSTITUTION OF ELECTRICAL ENGINEERS. “Long-Distance 
Telephonic Communications,” by Mr. A. Brookes. North- 
Western Branch: Thursday, February 9, 7.15 p.m., 
The Engineers’ Club, Manchester. ‘“‘The Control o 
Diesel Railcars, with Particular Reference to Transmis- 
sions,” by Major W. G. Wilson. Institution: Friday, 
February 10, 6.30 p.m., Storey’s-gate, Westminster, 
8.W.1. Informal Meeting. Discussion on “ Brake Lin- 
ings,’’ to be introduced by Mr. E. W. Sisman. 

Nortn-East Coast InstiruTion OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Vibration Problems from the 
Marine Engineering Point of View,” by Dr. T. W. F. 
Brown. 

INsTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) “The Electrical 
Protection of Cold-Cathode Luminous Discharge-Tube 
Installations,”’ by Dr. H. M. Barlow. (ii) ‘‘ An Electro- 
static Analyser for Complex Waves of Small Amplitude,” 
by Professor J. C. Prescott. IJnatitution -: onday, 
February 6, 6.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Joint Meeting with Tae [nstiruTION oF 
Civi. Enorneers, and Tae Lystrrvution oF MECHANICAL 
Enoineers. Discussion on “‘ The Preparation and Giving 
of Expert Evidence,” to be opened by Mr. J. H. Rider. 
South Midland Centre: Monday, February 6, 7 p.m., 
The James Watt Memorial Institute, Birmingham. 
““The Application of Electric Heating to Domestic Hot- 
Water Supply Systems,” by Mr. J. 1. Bernard. Hampshire 
Sub-Centre : Wednesday, February 8, 7.30 p.m., Univer- 
sity College, Southampton. “ Rural Electrification,” by 
Mr. J. 8. Pickles. Dundee Sub-Centre: Thursday, 
February 9, 7.30 p.m., University College, Dundee. 
Discussion on ‘* Non-Destructive Testing,” to be opened 
by Mr. B. G. Churcher. 

Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘ Bigger London or Better London,” by 
Sir Charles Bressey. Saturday, February 4, 3 p.m., 
“Art and Industry—III,” by Mr. Eric Gill. Monday, 
February 6, 5 p.m., General Meeting. Tuesday, Feb- 
ruary 7, 5.15 p.m., “An Introduction to Chemical 
Mechanics,” by Professor M. Polanyi. Saturday, Feb- 
ruary ll, 3 p.m., “Art and Industry—IV,” by Sir 
Thomas D. Barlow. 

INSTITUTION OF CiviL ENotngeers.—Tuesday, Feb- 
ruary 7, 6 p.m., Great George-street, Westminster, 
§.W.1. (i) “ Some Experiments on the Lateral Oscillation 
of Railway Vehicles,” by Dr. R. D. Davies. (ii) ‘ The 
Vertical Path of a Wheel Moving Along a Railway 
Track,” by Professor C. E. Inglis. Newcastle-upon-Tyne 
and District Association : Tuesday, February 7, 7.30 p.m., 
The North of England Institute of Mining and Mechanical 
Engineers, Westgate-road, Newcastle-upon-Tyne. “ Con- 
struction of a New Quay at the Lock Entrance, Albert 
Edward Dock,” by Mr. R. B. Porter. Road Engineering 
Section : Wednesday, February 8, 6 p.m., Great George- 
street, Westminster, S.W.1. Opening Meeting. Chairman’s 
Address, by Mr. F. C. Cook. Birmingham and District 
Association : Thursday, February 9, 6 p.m., The James 
Watt Memorial Institute, Birmingham. ‘“ Flood Prob- 
lems of the Midlands,” by Mr. W. H. Haile. 

INstiTruTION oF AuTomosIne Enoinrers.—Tuesday, 
February 7, 7.45 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W.1. Joint 
Meeting with Tae Roya AERONAUTICAL SocIETy. 
“Sleeve Valve Engines,” by Dr. A. H. R. Fedden. 
Liverpool Centre: Wednesday, February 8, 7 p.m., The 
Engineering Department, The University, Liverpool. 
General Meeting. ‘The Modern Car from the Owner- 
Driver’s Point of View,” by Mr. Geoffrey Smith. Bristol 
Centre: Thursday, February 9, 7 p.m., The Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
General Meeting. ‘Sleeve Valve ines,” by Dr. 
A. H. R. Fedden. 

InstiITUTION oF ENGINEERS AND SHIPBUILDERS IN 
Scor:.anp.—Wednesday, February 8, 7.15 p.m., 39. 
Elmbank-crescent, Glasgow, C.2. General Meeting, 
Sympcsium of papers on “ Diesel Engines for Cargo 
Ships,” by Messrs. Harry Hunter, K. O. Keller and 
B. J. O. Stromberg. 

Instrrute oF Merauts.—lLondon Local Section: 
Thursday, February 9, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Hobart House, Wilton- 
street, S.W.1. “‘lin—Its Extraction and Use,” by 
Mr. D. J. Macnaughtan. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Tue Coat Inpustry tn Great Barirain.—Recently- 
issued statistics show that the output of saleable coal in 
Great Britain during the first nine months of 1938 was 
163,139,149 tons, a reduction of 10,503,851 tons compared 
with the corresponding period of 1937. The average 
proceeds per ton, namely, 17s. 3}d., were le. 8d. a ton 
higher than in 1937, while the average costs of production 


were ls. 74d. higher. The average earnings per shift, 
embodying allowances, for all wage earners, including 
boys and surface workers, were lls. 74d., as compared 
with lls. in the corresponding period of 1937. The total 
wages bill of the industry for the period was 79,957,4201., 





an increase of 1,570,472!. 
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\NNUALS AND REFERENCE BOOKS. 


‘‘olliery Mana yrs Pocket Book The 1939 edition, 
constituting the 70th, of this useful littl work, has 
now been published. It opens with a well-written 


review of the Coal Act, 1938, from the pen of Mr. David 


Rowen, K.C., then follow tables of statistics showing 
the output, export and consumption of coal during 
1937. particulars of mining accidents, and data regard- 


ng the machinery employed in mines and at the pit 
head. Nine technical chapters, by various authorities, 
included in the work 
coal and its by-products, surveying. mine ventilation, 
valuation and the strength of 
materials, machinery. and electricity in and about 
The volume closes with lists of Inspectors of 
offic 


ire These deal respectively with 


rescue ambulance. 


mines 


Mines und com 


«, depart ments 


und Government 





mining institutes and coal-trade 
Although the little volume 
remains a 


ti. Walkerdine 


information concerning 
societies and associations 
contains 340 pages. it nevertheless 

pocket book.” It is edited by Mr. &. 
and is published by Messrs. The 
Company. Limited. 30 and 31; Furnival-street, Holborn, 
London, E.C.4. The of the cloth-bound edition 
is 3a. net. or Be. Gd.. post free. 

Year-Book of the Scientific and Learned Societies, 
1938.—The aim of the compilers of this old-established 
annual, the full title of which is Official Year-Book of 
the Scientific and Learned Societies of Great Britain and 
Ireland. to furnish data regarding societies of a 
truly scientific and learned character in which original 
work conducted. The contents are divided into 
14 sections in which are set out particulars of societies 


price 


18 


18 


BEAVER 


THREADING MacHINe; MEsSRs. 


Pirrk Toots 


Colliery Guardian | 


true | 





dealing with general science ; astronomy, mathematics 
and physics ; chemistry and photography ; geograph) 
geology and mineralogy ; economic science and statis 
tics ; mechanical science and architecture ; naval and 
military agriculture and horticulture, and 
other subjects. In each case the data given includ 
the names of the President. officers and secretar) 
particulars of membership and subscriptions, the dates 
and times of meetings, and a brief list of publications 
issued during the 1937-1938 session. Where necessary 
information also given regarding local sections 
and branches of the society. while, in a few cases 
general particulars are furnished concerning examina 
tion activities. The present 1938 edition constitutes 
the 55th annual issue of the volume. which is pu) 
lished, price 10s. net, by Messrs. Charles Griffin and 
Company, Limited, 42, Drury-lane, London, W.C.2 
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HIGH-SPEED CHAIN-TRACK 
VEHICLES. 


THE advantages of a vehicle capable of laying its 
own tracks must have been obvious to the early 
pioneers of motor traction, but little progress was 
possible in this direction until the more serious 
defects of the simpler wheeled vehicles had been 
overcome. Actually, roadless vehicles appear to 
have been in use to a limited extent some 35 years 
to 40 years ago, but it was not until shortly before 
the war that they were manufactured in appreciable 
quantities. Measured by modern standards, these 
earlier vehicles were very inefficient. In a paper 
read before the Institution of Automobile Engineers 
in 1922, Lt.-Col. Johnson gave the petrol consump- 
tion of typical roadless vehicles of that date as 
about 7 ton-miles per gallon, as against about 
45 ton-miles per gallon for an average 3-ton wheeled 
lorry. Apart from their high upkeep costs, per- 
formances of this order precluded the employment 
of roadless vehicles for either goods or passenger 
transport, except in very abnormal circumstances, 
but their development was encouraged on the one 
hand by their special value for agricultural work, 
and on the other by their ability to traverse rough 
ground and surmount obstacles when used in war. 
The development of the agricultural track-laying 
tractor has been repeatedly referred to in our 
columns, and has been illustrated by numerous 


examples, but for obvious reasons, the correspond- 
ing development for military purposes is much less 
familiar to the public. 


The great extent to which 
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the armies of the leading nations have been 
mechanised is of course well known, but relatively 
little information has been published on the part 
played by roadless vehicles in this transformation. 
Even in the last war the tank, or as it was originally 
named, the land ship, played a very important part, 
and it is probable that it will fulfil an even more 
vital réle in any future war between first-class powers. 
In a dispatch dated December 21, 1918, Sir Douglas 
Haig stated that it was scarcely possible to ex- 
aggerate the part played by the tanks in breaking 
up the resistance of the German infantry. The 
lesson has not been lost on other powers, and in a 
paper read before the American Society of Mechani- 
cal Engineers in June last, Major J. K. Christmas 
gave the estimated tank strength of Russia as 
3,500, of France as 3,000, of Germany as 2,300, of 
Italy as 2,000, of Japan as 800, and of the British 
Empire as 750. These figures referred to the end 
of 1937, and they have probably now been con- 
siderably exceeded in many cases. The enormous 
development in aircraft since 1918 has created a 
weapon of great potential power for destroying 
communications, and it is easy to visualise con- 
ditions in which roadless vehicles would have to be 
relied upon to an extent never previously con- 
templated for transport behind the lines, quite 
apart from their recognised réles of bringing the 
artillery into action, and of supporting the infantry 
during an attack upon the enemy’s fortified positions. 
Recent developments in all types of military track- 
laying vehicles have been closely associated with 
a recognition of the importance of speed as an 
element in mobility. 

The only detailed information which has been 
published on tank design dates back to 1919, when 
Sir Eustace Tennyson d’Eyncourt read an ex- 
haustive paper before the British Association on 
the British tanks used in the war.* In this paper, 
particulars were given of the models Mark I to 
Mark IX, together with the Medium Mark A 
whippet and the Medium Mark B, the highest speeds 
recorded being 5-2 m.p.h. for the Marks V and VIII 
tanks, and 8-3 m.p.h. for the Medium Mark A 
whippet. Although the latest figures are not 
available, it is known that light tanks have been 
developed with speeds as high as 50 m.p.h., and 
that the 10-ton tank adopted in the United States 
army. and manufactured in considerable quantities. 
has a speed of 40 m.p.h. Speed is not so essential 
for motor gun carriages or artillery tractors, but 
it is none the less highly desirable, and the most 
recent tractors have speeds greatly in excess of their 
war-time prototypes. In passing, it may be men- 
tioned that there has also been a very marked 
increase in weight in the more powerful classes of 
tank since 1918. The heaviest tank in use at that 
time, the Mark VIII, weighed 43 tons, but the 
French have produced a model weighing 74 tons, 
and models of nearly twice this weight have been 
designed. 

Given the desirability of high speed, an analogy 
may be taken between track-laying vehicles and 
other forms of transport. In the case of a vehicle 
designed for the road, speeds much in excess of the 
normal can only be attained by a marked increase 
in the power-weight ratio, the use of expensive 
materials capable of standing up to abnormal 
stresses, and the reduction of frictional losses to a 
minimum. In a racing car, it is also necessary to 
sacrifice comfort and durability. In the military 
track vehicle, however, many other factors besides 
speed have to be considered, and the materials 
employed must be such that replacements can be 
obtained without difficulty and at a reasonable cost. 
It will therefore be evident that the design of such 
vehicles must always be based on a compromise 
between high speed and other considerations, the 
degree of compromise being essentially a question 
of military strategy. As a result of this necessity, 
the authorities of all the leading nations have 
evolved a range of vehicles in which speed is 
successively sacrificed to offensive armament, 
protection, the ability to negotiate obstacles, and 
so on. One of the lessons of the great war was 
that any lack of reliability was likely to prove 
very costly, and the advances which have been 
made in this respect are illustrated by the per- 





* See ENGINEERING, vol. eviii, page 334 (1919). 
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formance of United States tanks referred to in 
Major Christmas’ paper. It was there stated that 
in a recent mancouvre, 88 machines had started 
and returned under their own power on a 700-mile 
operation over roads and cross-country terrain. 
Although the considerations influencing the design 
vary so widely, the highest speed attainable within 
the limitations imposed by other factors is always 
aimed at, and the problems involved in securing 
the optimum speed are common to all designs. 

The relations between speed and weight were 
clearly set out in a paper read by Dr. H. E. Merritt 


before the Institution of Automobile Engineers 
on January 3. The paper was entitled “ Some 
Considerations Influencing the Design of High- 


Speed Track Vehicles,’ and in it Dr. Merritt pointed 
out that while increase in the length of the vehick 
tended to improve riding over irregular ground, 
of dimensions or weight added to the 
difficulties of design in all other respects. Quoting 
the well-known fact that the static stress at corre- 
sponding points of similar structures, due to their 
own weight, increases in direct proportion to their 
scale, Dr. Merritt said that this did not present a 
true picture, since a large machine geo- 
metrically similar to a small one. The weight did 
not necessarily increase in proportion to the volume ; 
n-ither did the volume required for the accommoda 
tion and movement of the crew necessarily increase 
The problem was similar to that 


Increase 


was not 


it the same rate. 
confronting the commercial-vehicle designer, in that 
development must be on the lines of increasing the 
pay-load in relation to chassis weight. The greater 
the total size and weight, the greater must be the 
performance extracted per pound and per cubic 
foot of the power, transmission, steering, and sus- 
units. Other which affected the 
design of high-speed vehicles were that while the 
performance which could achieved in 


of speed on smooth level terrain was governed by 


pension factors 


be respec t 


the power-weight ratio, the average cross-country 
speed might be limited by the steering, the trans 
mission, and still more by the suspension system. 


Skid steering systems might vary considerably in 
the Which they absorbed, to the detriment 
of sustained tractive effort, too few or badly spaced 
gear ratios limited the power which could be taken 
physical comfort of the 


power 


out of the engine. and th 
driver also had a bearing on the attainable speed. 
lhe driver w ull tend to 


speed commensurate with the 


negotiate obstacles at a 
shocks he receive }, 
or with the proximity of the structure by which h 
was somewhat closely surrounded, and in addition, 
his efliciency w ul | be affected by the ventilation of 
the tank and the range of ambient temperature to 
which he w s subjected. In the case of an ordinary 
passenger vehicle, movement of the driver relative 
to the structure as a whole w s of little importance, 
but in a tank, variation in his position ws only 
permissible within small limits, as he have 
his and 
the aperture through which he obtain +d his field of 
view must be “as Sin ill as Was practicable. 


must 


instruments uniter constant observation, 


It will be evident from these considerations that 
the design of a tank is a problem of great complexity, 
involving a variety of nicely-balanced compromises. 
A number of bas.c questions, such the track 
pressure, obstacle crossing, internal power losses, 
steering, and suspension, were discussed by Dr. 
Merritt in the paper referred to. Probably the 
most important issue in relation to speed is that of 
suspension. The necessity for the reduction of 
shocks calls for increased softness in suspension 
as the maximum or mean speed is increased, but 
if not properly carried out, the result of softening 
may be excessive rolling and pitching at low speeds. 
Che type of suspension usually adopted for the 
lighter classes of tank is the system in which the 
hull is carried on the equivalent of two axles, an 
example being the 10-ton tank developed in the 
United States and already referred to. In this 
tank, the hull is suspended on four sets of two- 
wheeled trucks, each individually carried on volute 
springs. A modification of this type of suspension 
applied to rather heavier vehicles is to employ 
eight sets of two-wheeled trucks, arranged in pairs 
rocking about a common point. For the heavier 


as 


lasses of tank, the equivalent of three or more 
Another point on which considerable 


axles is usual. 
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diversity of design is shown is that of steering, and 
here again the number of arrangements discussed by 
Dr. Merritt indicates the complexity of the problem. 
It may be recalled that the original Mark I tank 
was provided with two heavy wheels at the rear 
which could be employed to assist in steering. 
These wheels were retained in the Mark II and Mark 
III tanks, but were abandoned in all later models. 
In all subsequent designs, whether developed in 
this country or abroad, steering his been effected 
by checking one or other track, but the method of 
checking v ‘ries considerably. A common method 


where only one engine is used is to employ a) 


controlled differential in conjunction with two cross 
shafts which propel the tanks through final reduc- 
tion gearing, steering being effected by brakes 
applied to the differential so as to cause the cross 
shafts to run at different speeds. Such a system 
involves a considerable braking loss, but this loss is 
overcome in the system of geared steering, in which 
the tracks caused to run at different speeds 
through change gearing. With this system, the 
principal source of power loss lies in the skidding of 
the tr ! 
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IN RAILWAY 


PROGRESS 
MECHANICAL ENGINEERING. 
Kart development is commonly a sign 


immaturity. It is to be seen in full force in the 
aeroplane, and to a lessening extent in the motor-car, 
but railways and railway 


are long past this stage. The development is there, 


but it is not so easily discerned at short range, say | 


within a twelve months’ period, and it is helpful 
to have the details of progress in such an interval 
brought into focus as was recently done by Professor 
E. G. Young at the December meeting of the Ameri- 
can Society of Mechanical Engineers. Professor 
Young's survey covered the year preceding Septem- 
ber last, and though that period felt the influence 
of the recent severe depre ssion, construction time-lag 
produced a considerable amount of new work, below 
it is true, the 1936-37 level, but much above that 
of the prey ious two years. 

The steam locomotive is still much the commonest 
source of power on the railways of the world, and 
Young listed the main dimensions of 41 
typical locomotives—-25 American and 16 of other 
countries—built during the year in question. 
American loads are, of course, always well in excess 
of ours, so that in certain respects American practice 
foreshadows our own, although this country has 


Profe SSO! 
>= 


never any prospect of dealing with the enormous 
trains common across the Atlantic. Reviewing the 
American examples, it is noticeable that boiler 
pressure continues to rise. The lowest figure 


oor 


given for the examples chosen is 225 Ib., while two 
engines, apparently with ordinary fireboxes, carry 
as much as 310 lb. The growth of the firebox has 
developed the necessity for a four-wheeled trailing 
truck in the case of all but one of the 18 non-articu- 
lated engines, and the tendency towards larger 
diameter driving wheels continues It to 
be that. in terms of tractive effort, 
\merican top-link express engines are not very 
greatly of in this country. For 
example, the latest New York Central 4-6-4 has a 
tractive effort of 43,400 lb. against the 40,000 lb. 
of the London Midland and Scottish ‘* Coronation,” 
although it deals with trains of about double the 
weight, implying a considerably later cut-off and, 
of course, a much larger boiler; it should be added 
that a booster provides an additional 12,000 Ib. if 
required. Boosters are used in seven of the Ameri- 
can locomotives, but do not appear at all among 
those of other countries, and experiments with them 
here have not had sufficient success to lead to their 

In freight locomotives 
between the power of 


is 
observed 


ahead those 


adoption on a large scale. 
there no comparison 
American and British examples. 
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[he American attitude towards the crank-axle is 
reflected in the fact that not one engine so fitted is 
to be found in Professor Young’s United States 


examples, while the only compound is a Mallet 
machine, and the use of compound cylinders is in 
this case remarked upon as unusual. It is only a 
few years since, on the other hand, a simple Mallet 
was unusual, but seeing that the machine quoted 


mechanical engineering | 





has low-pressure cylinders of 39 in. diameter, 
even the liberal American loading gauge is taxed 


|to find room for them, although 42 in. has been 
| worked in before now. The trend of modern 


| practice is shown by some details given of a proposed 
| 4-4-4-4 non-articulated express engine, similar 
to that already under trial on the Baltimore and 
Ohio Railway. The use of two pairs of cylinders 
driving two separate sets of four-coupled wheels, 
| allows of a reduction in the weight of reciprocating 
| parts without employing a crank, but the advan- 
| tages of balancing are lost, and the great length 
of steam and exhaust pipes are not features which 
would commend themselves to British views. With 
| steam at 300 Ib. pressure and 750 deg. F. tempera- 
| ture, this engine is expected to generate 4,000 h.p 
}at the draw-bar. 

| There is little to be said of the more familiar 
| examples of European and British Colonial practice, 
| but it may be mentioned that Professor Young 
| deals with only two compounds, a French ** Pacific,” 
| and the rather remarkable 2-8-4 design for the Ber 
|gen-Oslo Railway. The British types are three 
| and four-cylinder simples, in order to provide their 
power within the narrow limits of the loading gauge, 
j}and the German are two-cylinder simples, with 
| cylinder dimensions more in accord with British 
practice, instead of the nearly ‘‘ square ’’ cylinders 





of | of relatively large diameter formerly used. Of the 


16 engines listed, only one has a narrow firebox 
land that is for India, where the wider track gives 
more room between the wheels for the grate. 

The use of Diese] power on railways has progressed 


a good deal further in the United States than 
elsewhere. Light Diesel cars are in service the 
| world over, but the United States are almost 


alone in operating heavy trains with Diesel engines. 
Between Chicago and the Pacific coast three-unit 
Diesel electric locomotives of 5,400 h.p., are handling 
trains of 14 cars, carried on 23 bogies, and weighing 
about 50 tons per car. The fact, however, that the 
capital cost of these machines is about four times 
that of a corresponding steam engine must not be 
overlooked, even if they do their work at about 
| half the fuel cost of such a locomotive. Inciden 
tally, the article states that Diesel-engine shunting 
| has made such progress that the construction of 
steam shunting locomotives in the United States 
has practically ceased. 

The 50-tcn weight per car just mentioned is a 
low figure even for articulated American stock, and 
is typical of the endeavour to reduce non-paying 
load. Passenger cars have been built in the United 
States recently weighing just under 47 tons, but the 
latest 16-car trains for the ‘“ Twentieth Century 
Limited * tares 945 tons, and may be compared 
with the latest ‘‘ Flying Scotsman ” of 14 coaches. 
with separate restaurant and buffet cars weighing 
503 tons, though it is only fair to add that the former 
includes 13 Pullman sleepers. The same endeavour 
to reduce weight is to be found in the latest American 
freight cars. The standard covered car to the speci- 
fication of the Association of American Railroads 
(1937), with journals 10 in. by 5} in., has a gross 
load limit of 75-4 tons, and as the tare is 20-2 tons, 
the carrying capacity hecomes 55-2 tons, a ratio of 
tare : load that may well provoke envy in this coun- 
try; but by substituting welding for riveting 
and high-tensile for ordinary steel, the Pullman 
Company have brought the tare of a similar wagon 
down to 15-9 tons, making the capacity 59-5 tons, 
or 3% times the tare—a most remarkable figure. 
Thanks also to the American loading gauge, which 
allows clear 10 ft. from floor to eaves, the cubi 
capacity is 3,712 cub. ft., or 62-4 cub. ft. per ton, 
which should be ample for most commodities. 


Finally, mention should be made of some interest- 
ing experiments still proceeding in the United 
States on the effect of fatigue on driving axles. 
The normal point of axle failure is at the inner 
edge of the wheel seat, and improved methods of 
detection have shown that incipient fatigue cracks 
at that point are far commoner than has been 
realised. Tests have been carried out on full-sized 
axles, but to avoid expense the majority are made 
on 2-in. diameter miniatures, the experimenters 
being fairly confident that deductions from the 
results obtained with the latter may be applied to 
the former. In both cases the procedure is to 
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press on one wheel and secure it by bolts. placed 


just inside the rim, to a revolving plate which does 
not touch the axle itself in any way. The required 
pressures are applied to the opposite journal. The 
stress diagram thus obtained is said to fall into 
three parts: An area in which no fatigue cracks 
occur; an area in which cracks occur but do not 
“ propagate ’’ ; and an area in which cracks develop 
into fractures. Roughly speaking, the boundaries 
of the areas for nickel-steel axles are at 10,000 lb. 
and 17,500 Ib. per square inch, or at 6,000 lb. and 
14,000 Ib. for carbon steel, though if flange friction 
could be eliminated the two lower areas would 
coincide. It has, however, been found in connection 
with tests of 2-in. axles that the resistance to fatigue 
is greatly increased if the wheel seat is rolled, the 
pressure on each of the three rollers used being 
25,000 Ib. and the reduction in diameter from 
0-001 in. to 0-002 in. The effect, which has still 
to be confirmed on full-sized axles, suggests that 
the life of driving axles can be more than doubled 
by this means—say, from 250,000 miles to 300,000 
miles up to 500,000 miles to 1,000,000 miles—and 
also that, while the bound ry of the lowest section 
of the stress diagram remains at 10,000 Ib., that 
of the middle section may be raised thereby to 
at least 35,000 lb., with correspondingly increased 
safety in the case of occasional high stress. 








NOTES. 
CHINESE ENGINEERING APPRENTICES. 


WE have been informed that sever?! young Chinese 
engineers have recently come to this country for 
practical training in engineering works under the 
scholarship scheme of the Federation of British 
Industries. They form part of a group of 21 
apprentices selected from 120 applicants by the 
Federation’s Selection Committee in Shanghai, and 
have been chosen on the basis of technical qualifi- 
cations, personality, knowledge of English and 
general fitness ; all are graduates in engineering of 
approved universities in China or Hong-Kong. 
Fifty-seven scholarships have already been awarded 
under this scheme, which has been in operation for 
five years, its object being to develop trade and 
cultural relations between China and the United 
Kingdom. ‘The scholarships are financed by grants 
from the Universities’ China Committee in London, 
the Board of Trustees in China for the Administra- 
tion of the British Boxer Indemnity Funds, and 
the British Council in London. In addition, main- 
tenance allowances are paid by the engineering firms 
concerned, passages are provided at specially 
reduced rates by some of the shipping companies, 
und the scheme is administered free of charge by 
the Federation of British Industries. The scholar- 
ships are tenable for one year, but may be extended 
tor a second year when satisfactory progress is 
made. So far, 29 apprentices have completed their 
training under the scheme and have returned to 
China; contact with them is maintained, notwith- 
standing the present disturbed conditions in that 
country. Some of these men are practising in 
Shanghai and Hong-Kong, but the majority are 
engaged in constructional work in West and South- 
West China under the Chinese National Govern- 
ment. It may be pointed out that the conclusion of 
the conflict in China will doubtless be followed by 
much reconstruction work, which will give ample 
/pportunities for the returned apprentices to apply 
the results of their training, and should also provide 
some useful opportunities for trade for British 
manufacturers. Of the 21 apprentices selected, 12 
lave now arrived, and the remainder are expected 

rthy 

{ESEARCH IN LRON AND STEEL IN ovSTRY. 


When delivering the tenth Gluckstein Memorial 
ture, recently, before the Institute of Chemistry, 
London, Dr. W. H. Hatfield, F.R.S., who spoke 
Research in the Iron and Steel Industry,” 

d that the creation of the Department of 
ntific and Industrial Research in 1915 had been 

+ stroke of genius. To place large sums of money 


be expended in the encouragement of scientific 
ind industrial research under an enlightened and 
‘ympathetic administration, constituted a policy 
vhich had justified itself a 


hundredfold, This 


Government Department supplied very consider- 
able funds for the activities of the Iron and Steel 
Industrial Research Council, but it was, perhaps, not 
sufficiently borne in mind that it also supplied funds 
to be spent under the direction of the Metallurgy 
Research Board, which devoted quite substantial 
sums to developing basic fundamental knowledge 
concerning the metallurgical industries. On the 
other hand, research work carried on by individuals 
or conducted at works and laboratories, which was 
not reported to the Iron and Steel Industrial 
Research Council, was outside the activities of the 
Council. It should be appreciated that such 
independent research formed, and must continue to 
form, a large and preponderant proportion of the 
total research activities of the industry, only certain 
spheres of research being suitable for common 
action under an organisation representing the 
industry as a whole. The operation of a large 
number of individual private research centres was 
the best possible means for ensuring the introduc- 
tion of new ideas into the steel industry, and of 
encour’ging individual research workers to bring 
forward their ideas. It was hardly necessary to 
point out that all the great scientific developments 
of the past had resulted from individual efforts. It 
was difficult to imagine the invention of the crucible 
process by Huntsman, and of the Bessemer, Thomas 
and Gilchrist, Siemens, and Talbot steel processes, 
or the discovery of the properties of manganese 
steel by Hadfield, or, again, the creation of rustless- 
steel metallurgy, having been done by committees. 
Private individuals and private research laboratories 
had to work on an economic basis. If they were 
successful, the reward was forthcoming, and therein 
lay the real impetus to industrial progress. 
work carried out under such organisations as the 


Sydney Jones, the Lord Mayor of Liverpool. 
Speaking as a shipowner, Sir Sydney said Liverpool 
as a seaport was indebted to engineers for almost 
everything. So long as we could send out ships 
designed and built by our own talent, we need not 
fear the competition of foreign ships. The function, 
which was attended by 250 members and guests, 
illustrated once more the wide engineering interests 
which centre round Merseyside. 


Factory PLANNING. 

The very large number of relatively small but 
self-complete factories that has been established in 
this country within the last few years has developed 
interest in the technique of factory-planning, 
although the diversity of products naturally demands 
considerable elasticity in the initial procedure. 
Certain fundamental requirements, however, must 
be met in each and every case, and these formed the 
m in theme of the lecture on “The Birth of a 
Factory,” which Mr. Hal Gutteridge, A.M.I.Mech.E.., 
and Dr. Herbert Chatley, M.Inst.C.E., delivered on 
January 23 before the London branch of the Works 
Management Association. The basic feature of a 
factory, the authors premised, was the execution of 
some process wherein, by the use of labour, power, 
heat and chemical energy, materials were combined 
or changed into a more valuable form. The initial 
stage in design, therefore, was a complete specifica- 
tion of the whole process to be carried out. From 
this a flow diagram was prepared, showing the 
sequence and relationship of the several operations, 


| and a lay-out determined which would combine the 


The | 


Iron and Steel Research Council should rightly lie | 


in the direction of tilling the ground, so that excep- 
tional effort on the part of individuals was made 
more readily possible. 


THe LiveRPooL ENGINEERING SOCIETY. 


As Colonel F. Hibbert, this year’s President of 
the Liverpool Engineering Society, is the City 
Water Engineer of Liverpool, it was pleasing and 
appropriate that Sir William Prescott, the Chairman 
of the Metropolitan Water B ard, should be present 
to propose the toast of “The Engineering Profes- 
sion *’ at the annual dinner of the Society, held at 
the Adelphi Hotel on January 26. Sir William 
paid a tribute to the excellence of the Liverpool 
water-supply system and stated that 12 years ago, 
when he became chairman of the Metropolitan 
Water Board, he had earmarked Colonel J. R. 
Davidson, at that time Water Engineer in Liver- 
pool, for his present post as Chief Engineer of the 
Metropolitan system. A speech introducing the 
toast of ‘‘ The Engineering Profession *’ to a Society 
whose members represent every branch of engin- 
eering could not well be confined to water engin- 
eering, but it was clearly impossible for Sir William 
to deal with every phase of the profession. 
however, referred, in terms with which all engineers 
will sympathise, to an aspect of engineering in 
which all have a common interest. 
said, did not like to see their constructional work 
used for the destruction of their fellow-men. 
work was to-day being perverted to such purposes 
of destruction, and it behoved the whole profession 
to strive with might and main against this mis- 
application of their work. Colonel Hibbert, in his 
reply, referred to another aspect of this subject, 
and one which has more than once figured in our 
columns. Sir William Prescott would, we are sure, 
admit that the engineer’s reaction to the present 
threats and discontents cannot be purely negative. 
He must be ready, if the necessity should arise, to 
take his part in the active defence of his country 
and of the ideals for which it stands. Colonel 
Hibbert said that if the enthusiasm of the 600 
members of the Liverpool Engineering Society could 
be taken as a criterion, there could be no question 
of the response of the engineering profession generally 
to put their specialised skill and knowledge at the 
disposal of the country. The only other toast at 
the dinner, apart from the loyal toasts, was that 
of ‘‘ The Guests.”” This was gracefully proposed by 
Mr. ©, W. Matthewman and responded to by Sir 
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requirements of (a) minimum travel of all items, 
(6) minimum number of workers, (c) scope for 
expansion in the future or contraction during off- 
seasons, and (d) maximum simplicity combined with 
efficiency. A flow line implied a “ series ’’ arrange- 
ment of units, but convenience frequently favoured 
subdivision into parallel flow through sets of small 
identical units, which permitted greater elasticity 
in the reduction or enlargement of the output. 
After discussing such questions as the sources and 
the methods of transmission of power and heat, lay- 
out and type of buildings, and lighting and ventila- 
tion, the authors concluded by drawing particular 
attention to recent advances in apparatus for 
facilitating inspection both of size and quality, and 
the extent to which these processes could now be 
carried out mechanically. 

THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register for 
the last quarter of 1938 contain the somewhat 
depressing news that the total gross tonnage of 
merchant ships, of 100 tons gross and upwards, 
under construction in Great Britain and Ireland 
at the end of last year, namely, 779,762 was less 
by 105,719 tons than the aggregate tonnage of the 
work in hand on September 30, 1938, and as much 
as 345,664 tons below the total for December 31, 
1937. The total of 779,762 tons is made up of 72 
steamers, aggregating 303,498 tons; 85 motor- 
ships, comprising 470,909 tons ; and 19 steel sailing 
ships and barges, totalling 4,905 tons. A further 
unsatisfactory feature of the last three months of 
1938 was that, in our shipyards, work was com- 
menced upon 87,632 tons of shipping only, which 
figure, nevertheless, shows an increase of 169 tons 
over that for the September quarter. On the other 
hand, the shipping launched in this country during 
the December quarter, namely, 241,627 tons, was 
less by 68,143 tons than that launched in the 
previous three months. The total tonnage of the 
shipping under construction abroad on December 31 
last, namely, 1,889,102, showed an increase of 62,306 
tons, as compared with that in hand on September 30. 
The two leading foreign shipbuilding countries— 
Germany and Japan, however, both had smaller 
totals than three months earlier. The Decem- 
ber 31 total for Germany was 355,737 tons, and 
that for Japan, 309,586 tons; the corresponding 
totals on September 30 were 382,791 tons and 
319,862 tons, respectively. On the other hand, 
third and fourth places among foreign countries 
were retained by the United States and Holland 
with 298,617 tons and 247,077 tons, respectively, 
both of which totals were greater than,on Septem- 
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ber 30. During the quarter under review, 487,324 
tons of shipping were commenced in foreign ship- 
yards and 463,869 tons were launched, showing. as 
compared with the previous quarter, declines of 
59,017 tons in the tonnage commenced, and of 
33.177 tons in that launched. The total horse- 
power of marine engines, either under construction 
at the works, or being installed on board vessels 
on December 31, was 2,936,207. This was made 
up of 270,960 i.h.p., the aggregate for steam recipro 
cating engines, 768,450 s.h.p., representing steam 

and 1,896,797 i.h.p., the total for oil 
engines. The United Kingdom occupied first place 
with 726,020 h.p.; Germany took second place 
with 491,886 h.p.; Japan was third with 285,820 h_p. ; 
the United States fourth with 272,915 h.p.; Italy 
fifth with 256,400 h.p., and the Netherlands sixth 
with 214,925 h.p. All other countries were respon- 
sible for totals of less than 200,000 h.p. 


turbines, 


THE ENGINEERING OUTLOOK. 
IV.—AIRCRAFT. 

rut year 1938 was again one of maximum output 
tor the aircraft industry, which was perhaps the 
only section of the engineering industry that did 
not suffer, but rather benefited, from the political 
crisis during the year. Apart from the record out 
put, which was, of course, expected, the outstanding 
features of the vear have undoubtedly been the 
stepping-up of the rearmament programme which 
ensures that the industry will be working to capacity 
for some time to come ; the marked éxpansion of the 
capareity of the industry, which has involved a 
very extensive system of sub-contracting ; and the 
improvement in relations between manufacturers 
and the Air Ministry; but probably most impor 
tant of all as regards the long-term outlook for the 
industry was the increased attention devoted to 
improving the position of the British manufacturers 
in the civil aircraft field. 

Since output for the Royal Air Force must now 
account for well over 90 per cent. of the total pro- 
duction of aircraft, it is unfortunate that the Air 
Ministry have ceased publication of the figures for 
First Line Strength, which for years prior to 1938 
are shown in Table [. Although it has not been 
possible to add the figures for 1938, this Table has 
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heen retained, since it provides the background for 
the latest expansion and the 
latter to be seen in relation to the strength of the 
Air Force in past years. During June, 1938, some 
figures were given in the House of Commons show 
ing the total number of swuadrons then in existence, 
hut no information was given of the number of first 
line aircraft. At that date the Home defence force 
consisted of 123 squadrons and the overseas force 
of 29 squadrons, making 152 squadrons in all, com 
pared with 149 at December 1, 1937. 

Some indication of the number of first line air 
craft can, however, be obtained from the speech by 
Sir Kingsley Wood in the House of Commons, on 
November 10 last. Sir Kingsley then stated that 
the extended programme of 1,750 first line aircraft 
for the Home force would, he believed, be achieved 
by the date set, namely, March, 1939. Since there is 
still no reliable information regarding the relation- 
ship of reserves to first-line strength, this statement 


programme enables 
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| does little more than answer the critics who main- 


tained that this programme would not be fulfilled. 
Actually, there is good reason to believe that the 
ratio of reserves has been very considerably in- 
creased. Assuming that the first-line strength of 
the Howe force will be 1,750 by the end of March, 
only 208 first-line machines will have been added 
between December 1, 1937, and March 31, 1939, 
compared with an actual increase in first-line strength 
of 488 between April 1, 1936, and April, 1937. There 
is, however, no doubt ti at the production of military 
aircraft increased very substantially during 1938, 
and although part of the increase was undoubtedly 
accounted for by the replacement of obsolete planes, 
a very considerable proportion must have gone to 
increasing the rese:ve strength. 

On the question of the output of aircraft, Sir 
Kingsley Wood stated in the speech referred to above 
that between May and October, 1938, production 
increased by 50 per cent. and provided that suffi- 
cient labour could be obtained, output in May, 1939, 
should be 150 per cent. above that of May, 1938. 
He went on to state specifically, ‘‘ I propose while 
making certain additions to our first-line strength 
to provide particularly for a substantial increase in 
reserves of aircraft, productive capacity and per- 
sonnel and to improve still further the equipment 
throughout the various branches of the services.” 
This statement must, therefore, be borne in mind 
in considering the true significance of the recent 
stepping-up of the official rearmament programme. 

In May, 1938, the goal of achieving a total of 
1,750 first-line planes by March, 1939, was super- 
seded by scheme L, which provided for an increase 
by March, 1940, in the strength of the Home Air 
Force to 2,370 first-line aircraft ; of the Overseas 
Force to 490 first-line aircraft; and of the Fleet 
Air Arm to 500 first-line aircraft. Compared with 
the actual strength at December 1, 1937, therefore, 
this involved the provision of a total of some 1,330 
additional first-line planes in 28 months. Although, 
as stated above, considerable doubts exist as to the 
ratio which should be assumed for reserves, it is 
certain that this programme must involve the 
construction of not less than 10,000 planes, due 
allowance being made for a continuance of the 
replacement of obsolete aircraft over this period. 

According to the Census of Production, the output 
of aircraft in 1935 was at the rate of 150 planes per 
month, of which probably about 100 were military 
aircraft. A recent estimate puts production towards 
the end of 1937 at 200 military planes per month, 
increasing by the end of 1938 to 400 planes per 
month. On this basis the output of military aircraft 
during 1938 was probably between 2,500 and 3,000 
planes, leaving on the basis of the total requirements 
of 10,000 calculated above some 7,000 to 7,500 to 
be completed in the 15 months from January, 1938. 
to March, 1939. If Sir Kingsley Wood’s estimate 
for output in May, 1939, is fulfilled, production 
should then be about 600 planes per month, which. 
allowing for a further increase towards the end of 
the year, would probably give an output of just 
over 7,000 planes in 1939 

Since last May, although scheme L has not been 
officially superseded, it is clear that a strong attempt 
is being made to achieve an output considerably in 
excess of that provided for under the scheme. In 
November, the Secretary of State for Air announced 
that the Government intended to add 5,000 or 
6,000 fighter aircraft to the Royal Air Force strength, 
though no indication was given as to the period 
over which this addition would be made, nor was it 
stated whether or not these figures related to an 
increase in first-line strength or in reserves. Actually 
the figure must refer to total aircraft and not first- 
line strength, since it was indicated that total first- 
line strength would be increased by about 30 per 
cent., i.e., from the 3,360 aircraft provided for under 
scheme L to about 4,370. 

The monthly output figures given above relate 
for the most part to single-shift working, though 
some works have now organised a second shift. 
It is considered that, without allowing for the com- 
pletion of new works and extensions now in hand, 
the general adoption of two-shift working would 
bring production up to about 600 planes per month, 
and that in an emergency this figure could be 
increased to 1,000 after a comparatively short 








interval. 


It is interesting to compare these figures 
with the actual output achieved during the war. 
Up till the end of 1915, output did not exceed 
about 300 planes per month, but by the third 
quarter of 1918 this figure had been increased to 


over 2,800 planes. Nevertheless the labour force 
employed by the industry was probably considerably 
less than it is to-day. According to the Secretary 
of State for Air, the construction of the latest type 
of aircraft requires from 20,000 to 80,000 man-hours, 
compared with about 2,000 man-hours in 1918. In 
other words, if no overtime were worked, anything 
between 10 and 35 men would be required to 
produce one aeroplane per year. Assuming the 
output of military planes at the end of 1938 to be 
about 400 per month, giving a total production of 
perhaps 450, including the aircraft manufactured 
to meet Home civil and export demand, this would 
put employment in the industry somewhere between 
54,000 and 190,000. It is actually probably of the 
order of 120,000, and is increasing rapidly both on 
account of the expansion of existing manufacturers 
and the growth of the sub-contracting system. In 
November, 1938, Sir Kingsley Wood stated that 
labour in the industry itself (that is, presumably, 
excluding those employed by sub-contracting firms 
outside the aircraft industry proper) had more than 
doubled in the last two years, and had expanded by 
15 per cent. in the two months September and 
October, 1938. 

An American report, compiled by Mr. 8. Paul 
Johnston after visiting the principal European + ir- 
craft factories, puts British production somewhat 
below the estimates given above. He considers that 
during 1938, probably not more than 1,500 planes 
were produced, though by the end of November, the 
production rate had been increased to 3,500 planes 
per annum. By the end of 1939, he expected pro- 
duction to reach about 5,000 per annum. Taking 
10 as base, applicable to Germany, Mr. Johnston 
compiled Table II, annexed, for the rating of th 
air forces of the major powers. 


TABLE I].—<Air Ratings of the Major Powers. 


Ger- | Soviet on ew _ [United 
many.| Union. Italy. | Britain.) France.) crates 
‘ ? 
Air planes (incl | 
reserves) . 10 lo b , 2 
Quality 10 is s 8 4 Th 
Production rate) 10 7 4 4 1 - 4 
Production ca 
pacity r & 6 6 $ ‘ 
Personne! 10 10 6 ; 3 ” 
Morale 1) 6 0 6 2 ‘ 
Total 60 46 t8 3u 15 2 
Rating " 7% 6h 4 $| 


Apart from estimates of production which are 
necessarily speculative, the best indication of the 
trend of output is provided by the allocations in the 
air estimates for “technical and warlike stores. 
which are shown in Table ITT for the last four year 





Tape ILIl.—Air Estimates. (£000's omitted.) 
j 
1935-36.) 1936-37.) 1937-38. | 1938-30 
Air frames and spares. 5,159 12,000 19,550 | 51.83 
Aero engines and spares 4,462 7,600 0,4: —- 
Total warlike stores* 15,201 30,340 48,132 72.132 


* Including armaments, ammunition and miscellaneous item 

t Including supplementary estimates. 

That this expansion is to be continued into the 
coming year is shown by the Government's announce 
ment that the total estimates for 1939-40, including 
the construction of new aerodromes, pay and other 
items not included in the above table, will be in 
the region of 200/. millions compared with a gross 
total of 133/. millions in 1938-39. The latter figures 
include the supplementary estimate of 22-9/ 
millions issued in July. It will be seen that ex 
penditure on air frames, aero engines and spares 
increased more than 400 per cent. between 1935-36 
and 1938-39, and if prices had remained the sam: 
over this period, it would have been expected that 
production would have increased in proportion. 
Actually, however, prices have probably risen con 
siderably, both on account of the greater technica! 
complexity of the latest types of aircraft and the ris 
in the price of raw materials. Moreover, the syste! 
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of payment on account of work in progress was not 
in force to any considerable extent in 1935, while 
such payments were probably considerable in 1938 
in respect of work which will not be completed until 
1939. The estimate given above, of an increase of 
about 300 per cent. in the output of military air- 
craft between 1935 and 1938, would seem to be in 
reasonable agreement with the growth in expendi- 
ture on air frames, aero engines and spares. 

During 1938, practically all the leading aircraft 
manufacturers have expanded their capacity con- 
siderably. In some instances the extensions were 


TABLE IV.—Crvit Arecrarr: Unrrep Kine 


Joy Riding, 
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during 1938 must be ascribed rather to the attain- 
ment of full production by the original shadow 
factories and to the greatly improved machinery for 
the allocation of contracts. For some time manu- 
|facturers had been complaining that orders were 
' allotted in such small batches that it was impossible 
| to organise a proper flow of production, and sections 
of the works were frequently idle between the 
| completion of one contract and the allocation of the 
|next. They pointed out that in order to ensure a 
|steady output, it was essential that they should 
| receive large contracts, or, if this were impossible 
on the ground that the type in question was likely 
|to be superseded by another, that the contract for 
| the new design should be placed some considerable 
| time before completion of the original order, so as 





the sub-contract system on a very large scale by 
Messrs. Vickers. This last scheme appears to be largely 
an extension of the system originally adopted under 
_ the shadow-factory scheme. Sub-contracts for a large 
number of aircraft parts are placed with general 
| engineering firms and skilled men are then sent from 
the Vickers works at Weybridge to help in the 
training of the firms’ employees and to advise the 
management on the organisation of production. To 
some extent also the parent firm is undertaking the 
supervision of the supplies of the necessary raw 
materials to the sub-contractors. The success of 
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DOM CLASSIFICATION ON Atr Ministry List. 


Demonstra- | 





At Regular Taxi and — and chem. Mater? | Held by | Certified I 
a at a eal Reserve Clubs onal, Private, Agents for Total ; —- _ | to enable them to set up the necessary jigs and tools. 
Air Work, | Training. Racing. ee wor’: | Early in 1938, following the setting up of the 
= = | Supplies Committee by the Air Ministry and the re- 
1927 20 74 45 98 os ans es: | organisation of the Department for Dev elopment and 
19s 23 3 4 44 88 415 204 | Production, the position was materially improved 
1930 35 14s os > a = pre ais | by the allocation to the principal manufacturers of 
193) 35 166 104 62 99 73 924 707 | sufficient orders to keep them fully occupied over 
ane | & oF a = to -< sen Z3, | the next eighteen months. Moreover, the Govern- 
1934 | 2 190 153 95 99 79 1,174 931 | ment recently announced that steps had been taken 
1936 116 77 4 oo +7 1 ye Paya | to lay in stocks of certain jigs and tools which will 
1937 117 145 327 198 117 | 84 1660+ 1170 | be required for new types of aircraft now in the 
er ee 1,6723 development stage. This should help very con- 


* Civil aircraft registered under regular Air Transport Con 
Does not include 57 machines temporarily unregistered at I 
Jecember 31, 1937. 
* At November 30, 1938. 


TaBLE V.—United Kingdom Exports of Aircraft. 
. Total Exports 

Complete a en (Machines, 

Machines. Engines. Engines and 
Parts). 
No Value No Value, Value, 

{ £000 : £000. £000 
! 

1929 . | 525 324 1,150 507 2,183 
1930 ..) 317 601 552 539 2,050 
1931 . 304 779 362 413 1,860 
1932 300 641 | 451 467 1,741 
1933 234 | 475 | 409 448 1,466 
1934 298 | 747 478 592 1,922 
1935 453 1,215 652 696 2,726 
1936 448 1,285 625 741 2,924 
1937 506 1,911 OBS 633 3,676 
1938* - - 5,460 


* Estimated on 11 months 


TABLE VI.—InrernationaL Exports oF Aircrart. (NUMBER.) 


| 1930.) Per Per | 





panies (Air Ministry’s Résumé of Commercial Information, 30/9/1938). 


| Supervising officers is being built up by Messrs. 


| siderably to ease the transition from the production 
| of one type of plane to another, which must occur 
| fairly frequently if a high standard of efficiency is to 
| be maintained. 


Jecember 31, 1936, and 67 machines temporarily unregistered at 


these arrangmeents will, of course, depend on 
arranging the sub-contracts in such a way that the 
main assembly factory, which is under construction 
near Chester, can be kept working continuously, and 
in order to ensure this, a staff of inspecting and 


In this series last year, attention was drawn to the 
fact that, while there was an acute shortage of 
| skilled metal workers, the wood-working depart- 
|ments of many firms were on short time. It is 
| therefore interesting to note that, according to a 
. ae statement by the Secretary of State for Air, steps 
Vickers. A similar scheme has also been announced | haye been taken to broaden the basis of supply of 
to be centred in the Metropolitan- Vickers works of | wooden and composite aircraft. By the end of the 
oe en Electrical Industries, Limited, at | year eight firms were engaged in the production of 
Ri hs aircraft of this type, while an order had been 
Sub-contracting was, of course, of fairly general | given for a general-service type of composite metal 
application in the aircraft industry before the| and wooden aircraft and another for a service 
\ ickers scheme was put in hand, and by the end training machine of wooden construction. 
of aes agree estimated thet come 5500 firms, | The year 1938 has also seen a number of important 
including some aircraft manufacturers who were "aguas * ; Pears. : 
not in a position to supply suitable machines of Govelopments ia conneee® with civil aircraft, 
hei ; ye ‘seg tert e PI a f the t j rt although, as shown in Table IV, there has been no 
yao poral gp cefireadhy yard piyphesrml go | expansion in the number of civil aircraft registered 
: : - eg on the Air Ministry List. The first important 
| development of the year was the conclusion of the 


| work of the Cadman Committee of Inquiry into 


yar l 
1934.| Pet || 1935.) Pet || 1936.) Pet ||1937.9 











| | ‘3.3 . as . “ ° 

ae || 2981.) Per || 1 939.| l4933.| Per Per || ;933 | Civil Aviation, which found that “there is not 
achines. cent. bee om, cent. cent. - | oo. | cent.|/ | to-day a medium-sized air liner of British con- 
ke ea a | munien oa TT: " | struction comparable to the leading foreign types.” 
Vnited Kingdom} 317 5-1)) 304 | 68-5)/ 900 48-1)| 234 $3-5}| 208 | 36-1)| 453 | 50-3|} 448 | 42-0|| 506 | 41-0|/ — |The principal blame for this state of affairs was 

9} 1-3/) 5 9- 27 “ 62} 7- 23 | 2- » | ie 36 | 3: 39 | 3-2 s | A : : : +s 

Holland 55| 7-81 25| 4-al| 17 2-71 7 | 1-0l| 15 | real ee bay 88) Sc) 88) 3:51! 32 | attributed to Imperial Airw ays and the Air Ministry. 
United States ..| 321 | 48-8)! 140 | 26-9) 280 44-9!) 406 | 58-1)/ 490 | 59-3/| 333 | 37-0/] 550 | 51-5|| 626 | 50-7|| 900 | Apart from the recommendations dealing with the 
rotal 702 |100-0|| 520 |100-0} 624 100-0|| 699 |100-0|| 826 100-0), 900 |100-0/|1,067 |100-0/| 1,234 |100-u|| 955 | OPanisation of Imperial Airways, the Committee 
Sesion = oir tiles 1 a, Aah | stressed that the obsolescence policy of this company 
United Kingdom 552 362 451 409 479 652 625 588 | was in need of revision and urged close co-operation 
United States 376 370 2,356 2,903 1,009 568 045 1,047 1,300 | between the Government, Imperial Airways and 
Potal 928 =39 2 807 3.312 1488 1,290 1,570 1,685 ‘ manufacturers of civil aircraft. Following these 

: | | | recommendations, the Air Navigation (Financial 

* Estimated on 9 months’ returns for United States and 11 months’ returns for Hoiland and Italy. Provisions) Bill was introduced in May with the 

rABLE VII.—InrernationaL Exports or Arecrarr (COMPLETE AND Parts). (£000’s Omrrrep.) | object of raising the total subsidy to civil aviation 

' | - or 0 7 — ~ | from a maximum of 1,500,000/. to 3,000,000/. per 

re | Pe > | | ap fl Yen . eo 7 | = if , j » » - idv 

1930.| Per 1981. Per 1932 Per | s93s.| Per | 1936. Por 1935.| Per 1986.1 Per li rose. | Pe r || 1938.91 Per | annum. It was inte nded that the subsidy should 

’ I] DeatT Sar wr cent. | enable the operating companies to employ aircraft 

RE a) a ke ee ee r err ns) apr -— | with higher speeds without incurring heavy losses. 

— See 86-5 *eee) 88-6) 1,741} $2-0)/ 1,466) 28-5|/ 1,922] 28-0) 2,720) 33-4)| 2,024) 29-4/| 3,676 27-3) 5,460| 23-6 | The Government announced that, of the additional 

. 6 . 254) 5-5 *7|| 520) 10-1)} 238) 4-8]) 650] 8-0)| 308) 3-1} 716] 5-3// 1,600) 6-9) ¥f 33 e i aly y 
Bons e.. | 1,700) 28-5)/ 1,425] 29-6)| 904! 16-7/| 852) 16-6)| 1,062] 15-3/| 1,740] 21-3|| 1,817] 18-2]! 845 | 6-3/! ‘760| 3-3 financial assistance, approximate ly 1,000,0001. would 
USA. 1 sid 30-3|| 1 O72 ka. 2-8)| 5 od)| 2°68) 71) 1-0) 134) 1-6)! 267) 2-7|/ 348 | 2-6)! 940) 4-1 | go to Imperial Airways for the operation of Empire 
Ss . ,072) 22-% 8]! 2,23 3-2)) 3.505; 50-9)/ 2,915) 35-7 BS 5-5!| 7,01! 6! | 2° “ : . ~ . 
| ny Oa ¢ 909) 90°91) 2,915) 35°7)) 4,638) 46-5) 7,018 | 58-6)/ 14,400) 62-1 | services outside Europe ; some 400,000/. would be 
t - . - “ere al i} -~ rag a ey ” | - . “ . 
total —* 4,315] 100 -0}) 5,424) 100-0}! 5,154] 100-0/| 6,888/ 100 -0}| 8,165/100-0!! 9,954|100-0)| 13,503/ 100-0 | 23,160/100-0 | allotted to improving, modernising and speeding up 
} i ) | : 


* Estimated on basis of 9 months’ returns for U.S.A., 10 months for France and 11 months for Holland and Italy. 


financed by the Government, but in all cases where | this form of work. 


the European services, and the balance to services 
in the United Kingdom. 


Among others, the railway com- In July it was announced that the Air Ministry, 


overnment sanction for the increase was obtained panies have been brought into the scheme, and plans | after consultation with the operating companies, 
vanufacturers are covered by the Government were in hand for placing with them contracts for had issued specifications for an all-metal four- 


guarantee against possible plant redundancy on the | some of the heavier components. 


completion of the rearmament programme. Per- 
haps the most outstanding developments were the 
decision of Lord Nuffield to erect a large factory at 
‘astle Bromwich for the production of the Super- 
arine Spitfire fighter; the entry of Messrs. John 
Brown into the aircraft field by the acquisition, in 
‘onjuntion with Messrs. Associated Electrical Indus- 
tries, of Westland Aircraft ; 


| « 
| 





| were not, o 


engined monoplane weighing about 40,000 Ib. and 
The results of these arrangements, and of the | capable of a cruising speed of 200 m.p.h., while a 


substantia] extensions to capacity put in hand by | general specification had also been prepared for a 


ther manufacturers about the middle of the year, | four-engined all-metal landplane weighing 70,000 Ib.. 


f course, felt during 1938, but should | intended for high-speed long-range flights. The 


| provide a very considerable addition to output in| latter machine is under construction by Messrs. 
|the current year over and above what may be | Short Brothers, and is being made in two models 
achieved by multiple-shift working in the older | a low-altitude model flying at 10,000 ft. and a high- 
and the organisation of | factories. The expansion of output actually achieved | altitude model with a pressure cabin, flying at 








134 _ 


25,000 ft. at a speed of 275 m.p.h. The smaller 
machine is under construction by Messrs. The 
Fairey Aviation Company, which has previously 
been concerned entirely with military aircraft. It 
is stated that the top speed will be 275 m.p.h. and 
the cruising speed 220 m.p.h. The aeroplane is 
designed to carry 30 passengers and will be capable 
of a range of 1,500 miles. 

During 1938 the first of the new flying boats were 
delivered by Messrs. Short Brothers to Imperial 
Airways. These are of the same dimensions as the 
earlier flying boats, but are stressed for a loading 
of 53,000 Ib. They have a permissible take-off 
weight of 46,000 Ib., and are intended to take on 
board an additional 7,000 Ib. of fuel when in the 
air. It now appears that, as the result of the 
successful conclusion of tests on refuelling in the 
air by Imperial Airways, this method is likely to be 
generally adopted for the Transatlantic services, 
which are scheduled to begin on a regular basis in 
the spring. Other notable civil aircraft delivered 
during the year included the Armstrong Whitworth 
Ensign and the de Havilland Frobisher, the passen- 
ger-carrying model of the Albatross. Soon after 
its introduction the latter secured the record for the 
journey by commercial aircraft between London and 


Paris, which had previously been held by Air 


France. The latest de Havilland type, the Flamingo, | 


became ready for flying trials during the year. 
The Flamingo, of which the prototype was built in 
less than a year, is a high-wing monoplane of metal 
construction weighing approximately 7 tons fully 
loaded, and is expected to have a top speed of 
250 m.p.h. and a cruising speed of about 215 m.p.h. 


The prospect of an early start of regular services | 


across both the North and South Atlantic should 
broaden considerably the Home market for large 
civil aircraft. 


There was a welcome increase in 1938 in British | prevent leakage below or at the sides of the dam, which 


exports of aircraft, aero engines and parts, which 
are shown in Table ITI, the total value rising from 
3,676,0001. in 1937 to about 5,460,000/. in 1938. 
The detailed figures for 1937 are now available an 
these show that the rise in exports in that year was 
accounted for almost entirely by increased exports 
of complete aircraft. International exports are 
shown in Table VI by numbers and in Table VII 
by sterling values. Referring to the latter, it will 
be seen that there has been a remarkable increase 
in international trade in aircraft in the last three 
years, and in spite of the considerable rise in British 
exports in 1938, the British share of the total 
exports of the countries shown in the Table fell 


from 27-2 per cent. in 1937 to 23-6 per cent. in| 


1938. Exports increased from all countries in 1938 
with the exception of France, but the share of the 
market lost by British manufacturers was taken 
almost entirely by the United States. To some 
extent exports from the latter were swollen by the 
military aircraft ordered for the Royal Air Force by 
the British Air Mission to the United States, which 
purchased some 400 planes from manufacturers in 
that country. The United States also supplied a 
number of fighter aircraft to the French Govern- 
ment. If these two special factors were eliminated 
it would probably be found that British manu- 
facturers more than maintained their share of the 
total trade. 

The figures in Table VII, of course, exclude 
German exports, which are undoubtedly of very 
considerable importance, but are not available as 
distinct from exports of motor-vehicle parts. The 
combined total of these exports are shown in 
Table VIII. 


Taste VIII Germany Exports of Aireraft Including 
Parts for AU Kinds of Motor Vehicles 


1932 £935,000 
1933 £775,000 
1934 £770,000 
1935 £855,000 
Lys £1,731,000 
1937 £3,020,000 
1938 £5,400,000 


There is no doubt that the British aircraft industry 
will be fully employed, mainly on armament work, 
throughout the current year, and it seems that there 
will also be an increased amount of commercial work 
on hand, It is to be hoped that the industry will 
at least maintain its position in export markets. 
In the past British exports have consisted primarily 
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of military planes, trainers and some small civil | 


aircraft. The technical characteristics of some of the 
new air liners should, however, open up a new field. 
In this connection, if an important armament 
programme is put in hand in the United States, 
some manufacturers there may find difficulty in 
maintaining all their export connections, and this 
may offer an opportunity to British firms. 








THE GORGE DAM, HONG-KONG.* 
By W. J. E. Bryste and H. J. F. Goorvey, 
MM. Inst.C.E. 

Tue Jubilee Reservoir, Hong-Kong, which was 
formally opened on January 30, 1937, is formed by 
means of two dams, one, known as the Gorge dam, being 
the main structure placed across a narrow gorge through 
which the Shing Mun River flowed, and the other, 
known as the Pineapple Pass dam, across a depression 
in the ridge which forms the boundary of the catch- 
ment area. The Colony of Hong-Kong embraces three 
areas, the island of Hong-Kong, Kowloon on the coast 
of China, and an additional area leased from the Chinese 
Government. ‘The country is mountainous and the 
streams flow to the sea through steeply inclined valleys. 
[here are eight reservoirs on the island and four on 
the mainland, with an aggregate capacity of 3,047 
million gallons, but in only two years since 1921 has 
it been possible to arrange for an unrestricted supply. 


Director of Public Works, it was decided to impound 
| the waters of the Shing Mun on the mainland, the site 
| selected for the reservoir being about 6 miles from 
Kowloon. It was estimated that the catchment area 
would supply 9} million gallons per diem, which could 
be increased to 14 millions when additional catch- 
waters were constructed. It was decided to impound 
to the 625 O.D. level, necessitating a dam about 275 ft. 
high above stream level with a crest length of 690 ft. 

The dam is a composite structure consisting of five 
| different portions, as follows: (1) The cut-off wall to 


|is continued above ground level to form the lower 
| portion of the water face, carried up to level 453 O.D., 
and stepping up at the sides of the gorge; (2) the 
| articulated face concrete or diaphragm, forming the 
| main portion of the water face; (3) the main portion 
lof the concrete construction, or thrust block, the 
function of which is to transmit water pressure to the 
rock fill and to act as a retaining wall when the reservoir 
is drawn down ; (4) the rock fill, which takes a portion 
of the water pressure ; and (5) the sand wedge inter- 
posed between the thrust block and the rock fill. 

The most interesting of the above features are 
probably the diaphragm and thrust block. The former 
| is 6 ft. thick at 453 O.D., reducing to 3 ft. at 573 O.D., 
| which thickness is retained to the top. It was con- 
| structed in panels 25 ft. wide, brought up in 20 ft. lifts. 
| The panels were reinforced with 1}-in. rods spaced from 
2 in. to 9 in. apart, according to the water pressure. 
Vertical joints between panels were made with copper 
strip, bitumen and Callendrite sheeting. Horizontal 


| 


joints between lifts were merely provided with a copper | 
cut-off strip. The thrust block had a thickness at the | 


top of 9 ft. 6 in. in the centre of the dam, increased 
to 18 ft. 6 in. at the side. It consists of a mass concrete 


wall having a batter upstream of 3-72: 1 and down.- | 
On the upstream face there are | 


stream of 9:1. 
buttresses projecting 4 ft. 6 in., centred 12 ft. 6 in. 


apart, and having a face width of 5 ft. at the top, | 


increasing to 7 ft. 6 in. at the foot. The buttresses 
support the diaphragm panels referred to above, the 


vertical joints in the latter coinciding with the centres | 


of alternate buttresses. 
Owing to risk of earthquake, it was decided to 
support the diaphragm and thrust block by means of 


a non-cohesive mass, and rock being plentiful and | 


labour cheap, a rock fill was provided for this purpuse, 
below the dam. This was given a batter downstream 
of 1: 1-5, benchings 10 ft. wide being formed at levels 
461 O.D. and 550 O.D., and of 40 ft. wide at 380 O.D. 


At the 622 O.D. level the width is 40 ft., and the | 


greatest width at the base 440 ft. Measurements were 
taken to see if the fill compacted to any extent, but 
less than 6 in. was recorded. The fill is faced with 
square granite blocks. The space between the rock fill 
and thrust block is filled with sand, to ensure even 
transmission of the pressure should any movement 
take place. 

The work involved the construction of a diversion 
tunnel 15 ft. in internal diameter. 
18 ft. in internal diameter is placed vertically over this 
and is joined to the dam by an access bridge. The 
flood-disposal works consist of six syphons in one end 
of the dam, and a bellmouth overflow discharging into 
the 15-ft. diversion tunnel under the dam. The bell- 





per read before the Institution of 


* Summary of a 
uesday, January 24, 1939. 


Civil Engineers, on 


After exhaustive study by Mr. R. M. Henderson, C.B.E., | 


A valve tower | 


mouth has a crest diameter of 74 ft., and the ground 
at the site fell away so rapidly that the concrete tunnel 
had to be corbelled out to secure the required diameter. 








TECHNICAL ASPECTS OF 
RAILWAY ELECTRIFICATION. 


In a paper entitled “Some Technical Aspects of 
| Railway Electrification,” which was read at a 
meeting of the Manchester Association of Engineers 
on Friday, January 27, Mr. J. E. Calverley said that 
the most striking difference between electric traction 
and any other form of locomotion was that the power 
was taken from a central supply and could be applied 
to a number of axles throughout the train, thus utilis- 
ing a much greater proportion of the adhesive weight 
Electric traction equipment was available for service 
more readily than steam locomotives, and could per- 
form its duties for long periods without servicing 
The motors, being capable of high overloads, offered 
great advantages where tunnels and gradients pre- 
vailed and where high rates of acceleration were 
desirable. Much of the investment in electrification 
was independent of the amount of traffic. A typical 
distribution was 15 per cent. on substations, 25 per 
cent. on track equipment, 48 per cent. on rolling stock, 
and 12 per cent. on alterations, interest and sundries. 
Credit was due for locomotives and rolling stock no 
longer required, which might reduce the expenditure 
by about 20 per cent. About half the investment 
was therefore proportional to the traffic, whence it 
| followed that there was a minimum traftic figure at 
which it was economical to electrify ; and that substan 
tial savings must be shown in the operating costs to 
enable a reasonable return to be obtained on the capital 
|involved. There were other advantages, such as 
| increased comfort, quicker travel and a more frequent 
service, and though these were difficult to assess finan 
cially, their cumulative effect was generally to bring 
about a rise in traffic. This meant, however, that 
there was hardly an instance where steam and electri: 
traction could be directly compared. 

The degree of accuracy with which the performance 
}and energy consumption could be obtained was a dis- 
| tinguishing feature of electric traction. The process 

was, however, tedious, as calculations of speed and 
| distance must be made over small increments of time. 
It was most convenient to ascertain the load per motor 
| and treat the resistances to motion at so much per ton 
|ofload. The latter were made up of acceleration, grade 
j}and track resistances. The first two were quite 
| definite quantities, but the third was subject to con- 
|siderable variation according to physical conditions, 
| such as train dimensions, curves and wind velocities. 
| In suburban operation, however, by far the greater 
| Part of the energy expenditure was incurred during 
| acceleration, and, though in main-line operation an 
| accurate knowledge of the track resistance was of great 
| importance, long experience enabled close estimates to 
be made. Since each speed was associated with a 
| definite current, a current curve over a period could be 
| plotted, the area of which enabled the mean value to be 
obtained. This multiplied by the voltage, gave the 
energy consumption and formed the basis for the load- 
ing of the substation and power-supply system. The 
curve of current sjuared was also important, for this 
|enabled the root mean square current to be obtained, 
this being a measure of the heating in the motor. 

As regards systems, the position of high-voltag 
direct-current traction had recently been considerably 
strengthened by the development of the mercury-ar« 
rectifier, thus leading to a reduction in maintenance, 
space and noise, and an increase in efficiency over a 
wide range of load. Attempts had also been made 
| to combine the advantage of high-voltage alternating- 
|current distribution with those of the direct-current 
| traction motor by the use of converters on the loco 
|motives. In the past a very serious disadvantage ol 
alternating-current single-phase systems was the inter 
ference caused to communication. However, distribu 
tion and contact methods had been developed to over- 
come this objection. In designing control schemes the 
current must be limited to the value required for 
acceleration, and the problem was to do this as smoothly 
and economically as possible. As far as the passenge! 
was concerned, comfort depended upon keeping the 
acceleration constant rather than upon setting @ 
particular limit. A balance must therefore be set 
between the economy of few steps and the criterion 0! 
comfort, which increased with the number of steps. 
Control schemes had also been devised to enable tl 
current to be maintained at a constant value during 
notching, and thus to obtain an acceleration correspond- 
ing with the maximum and not with the main current 

Multiple-unit operation might be described as 4 
means of providing the most economic use of adhesion. 
On an average, a multiple-unit self-motored passenget 
train unit of three coaches, accommodating 250 to 30 
passengers, had a fully-laden weight of 120 tons, o! 
which 16 to 21 tons was due to the electrical equipment 
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\ train of three such units would, therefore, have 
electrical equipment weighing, say, 54 tons, and a 


hauled weight of 306 tons. To haul such a train to the | 
same schedule and acceleration would require a loco- | 
motive of 162 tons adhesive weight, making a gross 
train weight of 468 tons. At terminals, multiple-unit 
operation eliminated shunting, and it was established | 
as being the best method of handling suburban traffic. | 
lhe possibility of using it for long-distance passenger | 
trafic should be kept in mind, but its use for this pur- 
pose depended on a more widespread employment of 
electrification, as it could only be satisfactorily utilised 
on trains running between definite terminals. While | 
with multiple-unit operation it was possible to increase | 
the capacity of a train without altering the power : 
weight ratio, in railway operations it was also necessary | 
to provide tractors which, like locomotives, must be 
capable of dealing with varying train weights at varying 
speeds. It was frequently possible to use the same | 
general design for dealing with passenger and goods 
traffic by retaining the same mechanical and electrical 
‘rrangements and making an alteration in the gear 
ratio. | 

The higher the operating voltage, the less the losses 
and the greater the substation spacing for a given | 
load and conductor section. In practice, many | 
physical and operating factors had to be taken into | 
before the final design and lay-out of the dis- | 





cco 





tribution system could be made, but the problem, even 
When considered in general terms, was difficult to 

prese n a concise and comprehensive form. The 

several variables concerned also made an otherwise | 
simple problem tedious to evaluate, while, in addition, | 
there were one or two mechanical and electrical limita- 
tions to be borne in mind. The ratio of the train 

Spacing in miles, 8, to the average power, P, in kilowatts, | 
taker i train, was an index of the character of the | 
trathe, i it was convenient to relate the substation | 
= ing to this figure. The general expression for sub- | 
s 


ation spacing could be written 


> ton 

L? =» K EK? — 
~ P 
— L was the substation spacing in miles, E the | 
on ge, and K a factor accounting for permissible | 
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and the particular circuit resistance. 
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single family of curves for a given value of K and 
with the voltage E as the variable parameter, was 
therefore, representative of the general problem. It 
was, however, necessary to consider the limitations 
which arose. The resistance of the overhead system 


| was not a matter for free choice, but depended on the 
mechanical strength, while the voltage drop in the | 


running rails had to be restricted from considerations 
of corrosion by stray currents and the possibility of 
danger to life. The result of any restriction of this 
kind was to curtail the spacing which might otherwise 
be possible, if based only on the overall limiting drop, 


| clear from the illustration. 





| and this effectively prevents any leakage of grease 
through the bearing. 

The exposed part of each of the spindles is protected 
| by telescopic guards, and each runs in two pare manag 
ball bearings which are carried in the spindle sleeve. 
The weight of each spindle is balanced by a weight 
| inside the column, this method of balancing having the 
advantage that the loading is constant over the whole 
travel. Hand feed only is provided and is effected by 
lever-operated pinions which engage with racks cut in 
the spindle sleeves ; the feed-operating levers are clearly 
shown in Fig. 1. 

The spindle head, which has a vertical adjustment of 
6 in., is guided by a tenon moving in a tee slot in a 
machined face on the column ; it is locked in position 
by a lever-operated locking bolt. Vee-shaped guides 
are provided on the base of the machine to ensure 
| accurate alignment of the table, the vertical movement 
|of which is effected by a worm-operated pinion and 
rack. This method, by ensuring that the table is self- 
| sustaining in all positions, eliminates a possible source 
|of injury to the operator. The maximum distance 
| from the spindle to the table is 33 in., and the minimum 
distance 1} in. The hole in the spindle is of No. | 
| Morse taper, the distance from the centre of the spindle 
to the column is 6} in., and the stroke of the spindle is 


5 in. For tapping with this machine, a reversing 
tapper must be employed. 

If required, a self-contained pump and fittings for 
cutting lubricant can be supplied, the pump, which is of 
the centrifugal type, being mounted in a tank at the 
back of the machine. The cutting lubricant is returned 
| from the table to the tank by means of a telescopic 
| channel which can be seen on the left of the table in 

Fig. 1. The electrical equipment consists of a separate 
starting and stopping switch for each spindle, and a 
|main isolating switch for the whole machine; the 
wiring is enclosed in the column. 

Fig. 2 shows one of Messrs. Herbert’s Standard 
Type C drills specially adapted for threading small 
studs at a high rate of production. For holding the 
studs, a Herbert 9-in. vertical two-jaw air chuck is 
clamped to the table, the air valve being operated by a 
pedal on the right-hand side of the machine, as will be 
The pedal is spring loaded 
and is depressed to open the chuck ; when the pedal is 

released, the chuck automatically returns to the closed 

| position. Threading is done by one of the firm’s 
Tangic self-opening rotating dieheads mounted on the 
drilling-machine spindle. We illustrated and described 
one of the Tangic dieheads, and also an air-operated 
chuck, on page 235 of our 137th volume (1934). Adjust- 
able stops for tripping the diehead are carried ona 
movable bracket clamped to the face of the column. 
The dichead is fed on to the work by hand, and the 
threading is then automatic until the limit of travel 
set on the stops is reached. The dies then open auto- 
matically, and the dichead is drawn back by the 
spindle to the top of its stroke, the dies being closed 
again by the action of the stops on the upward move- 
ment of the spindle. 











THE FLOORS OF INDUSTRIAL 
BUILDINGS. 


PROBLEMS concerning the suitability and durability 


for once the outgoing circuit resistance was settled, the | of flooring materials occur in many industries, as is 
percentage drop in the return circuit was fixed. Finally, | shown by the wide range of the enquiries directed to 


there was a limitation arising from the relation between 
Sand L. If S > L/2 the maximum drop was given 
with one train midway between the substations. The 
general equation was, therefore, only true for values 
of S up to L/2. 








HIGH-SPEED DRILLING AND 
THREADING MACHINES. 


Messrs. ALFRED HERBERT, LiuiTED, Coventry, have 
recently placed upon the market a smaller and more 
simple form of their standard Type C drilling machine, 
known as the Type C Junior. The machine is suitable 
for drilling holes up to } in. in diameter in cast iron 
and up to #-in. diameter in high-tensile steel, and is 
available with either one, two, three or four spindles. 
As will be seen from Fig. 1 on this page, which shows 
the two-spindle model, the column of the machine is 
of stiff box section, and forms at its upper end a gear- 


| box on which is mounted a constant-speed motor for | 
Three spindle speeds, | 


alternating or direct current. 
of 460, 830 and 1,430 r.p.m., are provided in the 
forward direction only, the speed changes being effected 
through sliding gears operated by a lever on the right- 
hand side of the gearbox, as shown in Fig. 1. The 





the Building Research Station of the Department of 
Scientific and Industrial Research. Among them are 
many cases of deterioration of floors as a result of 
chemical action arising in the course of manufacturing 
processes other than those encountered in the chemical 
industry. It was to these, and to the problem of 
combining resistance to wear and abrasion with the 
other qualities required, that Mr. R. Fitzmaurice and 


Dr. F. M. Lea, of the Building Research Station, 
confined their attention in a paper on “ Floors for 


’ 


Industrial Purposes,” which they delivered on Thurs- 
day, January 26, at a joint meeting of the Institutions 
of Structural Engineers and of Chemical Engineers. 
Instances of chemical attack, it was mentioned, which 
had been brought to the notice of the Research Station, 
had arisen in bakeries, breweries, cheese factories and 
dairies ; factories concerned with vegetable, animal and 
fish oils ; food and cooked-meat factories ; hide-curing, 
tanning and bacon factories; dry-cleaning works ; 
battery rooms and photographic process rooms; and 
factories engaged in sugar-refining, and the manu- 
facture of sweets, jam, and fruit-juice cordials. 

The factors to be taken into account, the authors 
premised, were resistance to wear and abrasion, includ- 
ing the questions of maintenance, and ease of renewal ; 
durability in terms of chemical resistance to materials 


sliding gears are mounted on heavy multi-splined | likely to come into contact with the floor; comfort, 
shafts running in ball bearings, and are lubricated by | in terms of hardness, warmth, noisiness, and slipperi- 


filling the gearbox with grease. 
fitted on the front of the box for this purpose. A long 


internal sleeve is incorporated in the lower bearing cap 
through which the spindle emerges from the gearbox, 





A removable cover is | ness ; 


changes in volume, especially shrinkage in 
drying ; and the appearance and ease of cleaning. To 
resist very severe abrasion, paving brick, dense con- 
crete, or heavy asphalt, reinforced with iron or steel, 
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were often used ; but dust was highly objectionable in 
certain trades, such as paint and food manufacture, 
ind concrete floors were liable to be dusty unless suit- 
ably treated. The steel-tyred non-steering factory 
truck was a serious cause of wear, which could be 
reduced very greatly by using trucks with rubber tyres 
ind some means of steering. 

Resistance to chemical attack was linked with the 
effect of abrasion. Some chemical substances caused 
trouble with concrete floors, although they attacked 
concrete so slowly that they could be stored success 
fully in concrete tanks. The reason was that, when 
ibrasion was absent, the attack was confined to the 
surface and a continuation of the reaction was retarded 
by the surface products. In the case of floors, how 
ever, abrasion removed the softened surface layer, 
ind the attack was extended-more deeply into the 
oncrete Petroleum distillates in general did not 
ittack matured concrete, but it was difficult to make 
it impermeable to the lighter oils. Organic acids such 
ws lactic acid, acetic acid, and tartaric acid, even in 
dilute solutions, would attack Portland cement, but 
sluminous cement was more resistant to solutions 
below about | per cent. The organic acids of higher 
molecular weight, such as oleic, stearic and palmitic 
wids, which were found in industry as constituents of 
vils and fats, had a destructive action on Portland 
vegetable and animal oils 
sugar 


cement, as also had the 
containing free fatty acids and alcohols, hot 
and sulphate salts. To all of these, alu 
concrete of 
high 


solutions, 
minous cement was more resistant and 
this cement, when well made, showed a very 
resistance to sulphate salts and also thiosulphates and 
sulphites. Surface hardeners improved abrasion re 
sistance, but otherwise did not markedly improve the 
resistance of Portland cement surfacings to chemical 
attack 

The best construction of floors in factories dealing 
with milk products appeared to be a hard acid-resistant 
uranitic asphalt mastic, with cast-iron grids to form 
paths for churns. Timber floors were unlikely to be 
attacked chemically, but became slippery and un 
hygienic unless the surface was sealed. The possi- 
bility of using surface-treated maple flooring seemed 
worth consideration. A dense timber, with a surface- 
sealing treatment repellent to fats and oils would 
probably give satisfactory results in cooked-meat and 
food factories, but the surface treatment would need 
to be repeated at intervals. Where animal or vegetable 
oils were handled and the traffic was light, Portland 
cement concrete might be used, if treated with a 
surface hardener which also reduced dust, but the 
floor might be slippery when covered with water or 
oil. Blue bricks jointed with an aluminous-cement 
mortar might effect some improvement, and might 
be suitable also for factories dealing with sugar, jams 
und fruit juices. Hard asphalts were someti:nes used, 
ilthough they were apt to become sticky unless kept 
very well washed. Among timber floors, jarrah was 
dense and has a high degree of acid resistance. In 
factories where such processes as hide tanning and 
bacon curing were carried on, washing waters containing 
used, and it was usually 


common salt were freely 
concrete sub-floor 


essential to protect a reinforced 
with an impermeable surface such as asphalt. The 
corrosion resulting from percolation of salt waters to 
reinforcement could be very serious. 

Little was known of the scientific criteria which 
should be applied to determine the hardness and warmth 
of working surfaces of floors. Surface noisiness de 
pended upon the conditions in the building, and it 
might be assumed that surface resilience was the main 
factor in its reduction. There were no _ scientific 
data available regarding the slipperiness of different 
types of floors, ond there was room for investigation 
on this point. Difficulties were sometimes experienced 
when finishes of low shrinkage were laid on floors having 
sn appreciable shrinkage. In floors, volume changes 
caused by changes of moisture content gave the most 
trouble 

For industrial buildings, the 
practical importance were the 
reinforced-concrete and hollow-tile, and 
tloors, in all of which precautions were necessary to 
prevent corrosion of the steel. Nearly all the failures 
reported to the Building Research Station were trace 
ypical case occurred in an em 


floors of greatest 
reinforced -concrete 


filler-joist 


sble to corrosion. \ 
bedded sprinkler pipe system in a department store 
\ broken brick aggregate had been used, which con 
tained a small proportion of calcium sulphate, and 
there were slight traces of electrical leakage. Neither 
factor alone would have caused an appreciable risk of 
corrosion, but in combination they did give rise to a 
In filler-joist floors the coneret 


langerous condition, 
from the 


was nearly always found to shrink away 
joists and could not be relied upon to protect the steel 
Very many cases were recorded where clinker concret« 
tilling bet ween steel joists had caused serious corrosion, 
and its use was now regarded as bad practice. The 
tiller-joist type of floor was best avoided in buildings 
corrosion conditions were likely to exist, and 
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) 
where it 
protective coating of 
concrete was poured. 


was used, the steel should be given a 
f paint or bitumen before the 








THE LATE PROFESSOR A. SAUVEUR. 


ENGINEERS and metallurgists in all parts of the world 
will learn with regret of the death of Professor Albert 
Sauveur, which took place last week at Cambridge, 
Massachusetts, U.S.A. Professor Sauveur, who occu- 
pied the Chair of Metallurgy at Harvard University 
for a period of thirty years, was born at Louvain, 
Belgium, on June 21, 1863. He received his general 
education at the Athénée Royal, Brussels, and subse- 
quently studied for five years, from 1881 to 1886, at | 
the School of Mines, Liége. Soon afterwards he left 
his native country for the United States and settled in 
Boston. Entering the Massachusetts Institute of 
Technology, he obtained the degree of Bachelor of 
Science in Mining and Metallurgy in 1889. His first 
post on leaving college was that of chemist in the 
works of the Pennsylvania Steel Company at Steelton, 
but he relinquished this in the following year, 1890, 
to take charge of the research laboratories of the 
Illinois Steel Company, at Chicago. In 1899 he was 
appointed instructor in metallurgy at Harvard Univer- 
sity, becoming assistant professor in 1900 and professor 
in 1905. He continued in this capacity until 1924, 
when he was appointed Gordon McKay Professor of 
metallurgy and metallography. He retired in 1935 
and was made Professor Emeritus. 

Professor Sauveur was responsible for 
papers and contributions dealing with the metallurgy 
of iron and steel, the first of which was probably that 
entitled “‘The Microstructure of Iron and Steel,” 
presented to the American Institute of Mining and 
Metallurgical Engineers in 1893. Among his last 
contributions to the subject of scientific metallurgy 
was the Edgar Marburg Lecture on * The Torsion 
Test,” delivered before the American Society for 
Testing Materials, at Atlantic City, New Jersey, on 
June 29, 1938. His book, The Metallography and Heat 
Treatment of Iron and Steel, first published in 1912, 
and several editions of which have since been issued, is 
well known and appreciated by metallurgists in this 
country. Professor Sauveur served on many official 
committees, and from 1917 to 1919 was director of 
the division of metallurgy of the Aviation Commission 
of the American Expeditionary Force in France. He 
was the recipient of numerous honours, including the 
Elliott Cresson Gold Medal of the Franklin Institute 
in 1913, the Bessemer Gold Medal in 1924, and the 
Cross of Chevalier of the Legion of Honour. the 
* palmes *’ of “* Officier d’Académie,” and the Cross of 
Officer of the Order of Léopold (Belgium). He was 
also the first recipient of the Abert Sauveur Achieve 
ment Medal, established in his honour by the American 
Society for Metals, while honorary degrees of Doctor | 
of Science were conferred upon him by the Case School 
of Applied Science in 1921, the University of Grenoble 
in 1924, the University of San Marcos (Peru) in 1925, | 
and Harvard University in 1926. He was awarded the | 
Doctor of Engineering by the Senate of 


some 150 


degree of 
Lehigh University in 1926. 
member of many learned societies on both sides of the 
Atlantic, including the National Academy of Sciences 
and the Tron and Steel Institute. 


Professor Sauveur was a | 








STATISTICAL CONTROL OF 
TELEPHONE SERVICE. 


In industries manufacturing very large numbers of 
similar articles—for example, electric lamps, and the 
component parts of telephone apparatus—the control 
of quality must proceed by means of tests on samples ; 
and in the organisation of the sampling, statistical 
methods are extensively used to determine the propor 


tion of the samples to the full output which will give the | « 


most effective and economical control. Similar methods 

of control have been developed by the Post Office to 

maintain and improve the quality of the telephone 

service, and a description of the principles involved was 

given in a paper on “ Statistical Control of the Quality 

of Telephone Service,” which Mr. W. F. Newland and | 
Mr. E. E. Neal presented on Thurrday, January 26, to 
the Industrial and Agricultural Research Section of the 
Royal Statistical Society. 

The basic considerations in devising the system of 
control, the authors stated, were three in number : 
(a) the method of measuring quality had to be expres- 
sible in arithmetical terms; (6) the number of tele- 
phone calls being so great, the test could only be made 
by sampling ; and (c) the method of appraisement must 
not ignore the fact that the data represented merely a 
sample, and consequently was subject to sampling 
fluctuations. The procedure adopted in the case of | 
automatic-telephone services was to test a proportion | 
of calls during their entire progress, from the time the | 
caller lifted his receiver until the call was terminated, 
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by means of special equipment located at a centra! 
point. At each local exchange, between six and fifteen 
subscribers were joined for two-day periods to a loca! 
selective equipment which connected the first caller to 
a common junction, and so to the central point, where 
the dial impulses were received and visually indicated. 
and all subsequent electrical operations indicated. [1 
setting up the various types of call—i.e., local, toll 0: 
trunk calls, and calls to other exchanges—some 75 
different operating conditions might occur. The 
practice was to record the time elapsing from the 





| initiation of a call and the application of such of th: 


75 conditions as might follow. Some modification of 
the technique was necessary in applying the method 
to manually-operated exchanges. 

The Telephone Administration, the authors con 
tinued, was not only concerned with causes of failur 
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within its own control, but with delays inherent 
in the system, or that were within the control 
of the subscribers, as, for example, the cases in which 
the called subscriber was engaged, or there was no 
reply. Such calls utilised equipment without produc- 
ing revenue, and entailed the provision of a margin of 
plant which materially increased capital expenditure. 
The system of sampling gave a measure of these condi- 
tions. A unique characteristic of telephone traffic. 
also, was the wide fluctuations in volume, according 
to the time of day and the season of the year. At 
typical London exchange about one-seventh of the 
24-hours’ traffic was handled during the morning busy 
hour, from 9.30 a.m. to 10.30 a.m. Thursday or Wed 


|nesday was frequently the busiest day of the week; 


the months of greatest activity were May, June and 
October, followed by the Christmas peak. Fig. 1, shows 
the total calls per week for each week of a year, at a 
typical exchange ; and Fig. 2, a typical graph of the 
fluctuations in the calls originating during each half 
hour of a day and a night. The economic co-ordination 
of staff with traffic throughout the duty rota for 
vach exchange was one of the major problems 0! 
administration, on which depended not only th 
efficiency of that exchange, but the economies of the 
telephone system as a whole. Statistical stability 0! 
the criteria of service-quality constituted a critical test 
of the efficiency of management of each exchang 








Royat CoMMISSION ON WORKMEN'S COMPENSATION 
The Royal Commission on Workmen's Compensation © 
now prepared to receive, from persons and organisations 
interested, applications to give evidence before it oO" 
matters within its terms of reference. All applications 
to give evidence before the Commission should be accom 
panied by a statement of the main points of the proposee 
evidence. A copy of the terms of reference to the Com 
mission may be obtained from the secretary, Mr. F 
Popplewell, Metropole Buildings, Northumberland 
avenue, London, W.C.2. The Commission has decided 
subject to the reservation of its right to take any patt! 
cular evidence in private, to hold its sittings tor the 
taking of oral evidence in public. Due notice w! 
given of the date of the first public sitting 
Commission 
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26-FT. EDGE-PLANING MACHINE. 


An edge-planing machine capable of dealing with 
plates, or piles of plates, 26 ft. long and 5-9 in. in thick- 
ness, has been constructed by Messrs. Schiess-Defries, 
of Diisseldorf, Germany. This is the machine illustrated 
above, but the makers also build a larger model capable 
of dealing with plates 49 ft. long and 7-8 in. thick. 
The general features of the machine will be clear from 
the illustration. There are five main constructional 
parts, namely, the main bed with Vee ways on which 
the saddle runs ; the table, which is bolted and dowelled 
to the bed ; the two standards ; 
as clearly shown, is a built-up structure. An ample 
gap is left between the bed and table, through which the 
cuttings fall into a swarf pit formed in the foundation. 
The saddle is actuated by means of a leadscrew driven 
by a direct-current variable-speed motor through 
reduction gearing and a flexible coupling. The half 
nut is of phosphor-bronze and the long leadscrew is 
supported by intermediate bearings throughout its 
length. A ball thrust-bearing is fitted. 
the saddle is controlled by adjustable trips which slide 
in a Tee-slot on the front of the bed, where they can 
be seen in the illustration. The direction of motion of 
the saddle is reversed by reversing the motor, suitable 


electric control gear, which is operated by the adjustable | 
trips, being housed in a metal cabinet alongside the | 


machine. The motor speed can be regulated to give 
cutting speeds between 40 ft. and 60 ft. per minute. 

The saddle carries two cross-slides, each of which 
has a tool-holder working in vertical guides on a 
swivel plate. The arrangement provides individual 
vertical and horizontal feed to the two tools. The 
swivel plates may be moved through an angle of 20 deg. 
on each side of the vertical, by means of the hand- 
wheels on the cross-slides, so that plates may be 
bevelled either from the top or bottom edges. Either 
hand or power feed may be used. One tool cuts on 
the outward travel of the saddle and the other on the 
return. The operator stands on a platform carried 
by the saddle and travels with it. From this position 
he can control all the movements of the saddle and 
stop or reverse it at any time independently from the 
adjustable trips. He can also stop the motor by means 
of a push-button control. 

The table on which rests the plate that is being planed 
is formed with Tee-slots so that, when convenient, 
the plate may be secured by temporary Bolts or clamps. 
Movable extension pieces are provided which may be 
secured to the back of the table when long plates, 
requiring support at their outer ends, are being dealt 
with. The Tee-slots and bolts form only an auxiliary 


ee device for the plates and in many cases cannot 
used : 


a a series of vertical spindles carried by the main 
eam. 


‘hese can be moved downward to clamp the 


and the beam, which, | 


The travel of | 


the main clamping arrangement consists | 





| plate against the table. As will be clear from the 
illustration, each alternate spindle is operated by a 
hydraulic cylinder. The supply pipes are so arranged 
that the cylinders are connected in pairs and when 
short plates are being planed the outer cylinders can 
be put out of operation. A check valve is provided 
in the hydraulic circuit so that, in the event of failure 
of the pressure supply, the hold-down spindles will not 
immediately release. The intermediate clamps are 
operated by hand with a tommy bar and are arranged 
so that they can be traversed horizontally in order to 
bring two or more spindles close together when it is 
| desired to clamp a short length of plate. The machine 
| is also built with an alternative mechanical clamping 
arrangement operated by an electric motor. The 
| motor drives a horizontal shaft carried along the top 
side of the beam. This carries a series of worms which 
engage with worm-wheels on the spindle mechanisms. 
| The actual drive to the clamping spindles is through 
| heavy spiral springs. The clamps are released by 
| reversing the motor. 

Other models of this type of planing machine are 
| also built by Messrs. Schiess-Defries. In one of these, 
|the main cross-beam is carried on machined ways 
| formed on the inside faces of the columns, which are 
formed with cantilever arms projecting on the rear 
side. These arms carry the beam ways on their inner 
faces. The beam may be moved transversely on the 
ways, that is, at right-angles to the direction of planing, 
| by means of electric motors carried by the standards. 
| The purpose of the arrangement is to allow plates to be 
| clamped either close to the edge or at some distance 
| back, which is a convenience when overlapping plates 
have to be planed to different widths. In another 
type of machine a second bed is fixed at right-angles 
to the first, or so arranged that it can be swivelled 
through 20 deg. from the right-angle. This combina- 
tion allows a plate to be planed on two edges at a time. 
The saddle of the transverse bed cuts in one direction 
of travel only and a safety knock-out gear prevents the 
two saddles from colliding. 














THE PRODUCTION OF PRECISION 
GEARS FOR USE ON MACHINE 
TOOLS.* 


By J. Gorpon Lana. 


TEN or fifteen years ago the term “ precision gears ”’ 
suggested'master wormwheels forgear-cutting machines, 
and gears such as those used in precision instruments. 

| Nowadays, however, all gears that run at high speeds 
must be more or less precision gears. For example, 


* Contribution to Symposium of Papers on Machine 
Tool Practice, read before The Institution of Mechanical 
Engineers on Friday, January 20, 1939. Abridged. 








the reduction gear and the supercharger gear of any 
modern aeroplane engine, or any modern turbine 
reduction gear, are marvels of precision, unattainable 
ten or fifteen years ago. Since the paper has to deal 
with machine tools, it is proposed to discuss the 
production of spur gears, such as are required by the 
modern precision machine tool, and in such quantities 
as are usually put through in one batch in the average 
machine-tool shop ; that is, spur gears with ground teeth 
varying in pitch diameter from 2 in. to 24 in., and in 
batches of twenty-four at one time. Moreover, the 
hardened and ground spur gear only is dealt with. 

The ultimate success of a precision gear depends 
very largely on the material. In the case under 
consideration, the conditions under which the gear 
will work are somewhat trying. It will be required to 
transmit power both at high and low speeds, it will 
be at the mercy of any maltreatment (lathe headstock 
gears usually include some sliding gears), and it may 
be subjected to shock due to intermittent cutting. 
The material must be of a high tensile strength, high 
Izod value, and hard surface. A very important 
consideration is that the material must not be prone 
to undue distortion during heat treatment. To fulfil 
these qualifications, the materials best suited are 
nickel-chromium steel, oil-hardened and tempered to 
120 tons per square inch tensile strength, and nickel- 
chromium steel, case-hardened. Where gears are to be 
very highly stressed it is advisable to order individual 
forged blanks specially designed to obtain correctness 
of grain flow, but otherwise the blanks may be turned 
from rolled bar, or, if of large diameter, from forged 
dumps, in which case they should be normalised very 
thoroughly at intervals throughout the machining 
operations. All such material should be purchased 
in a properly annealed condition. 

All internal strains set up due to the working of the 
material should be completely released before the 
gear is ready for finish-machining, and careful considera- 
tion must be given to each different gear to determine 
at what stage the blank should be normalised. As a 
general rule, all blanks should be rough-machined all 
over and normalised and then machined, to within 
tr-in. of finished size and normalised again. Large 
gears of intricate design may require another one or 
more intermediate normalising treatments. In all the 
machining operations subsequent to turning, the gear 
is best located from the bore and from one end of the 
boss known to be perfectly true to the bore. In finish- 
turning the first side of the gear, therefore, the bore is 
carefully finished to gauge, and at the same setting 
the boss is faced true. At the same time the outside 
diameter and the rim are finished. The gauges 
provided are a plug gauge and snap gauge adjusted 
to the diameter for the desired number of teeth and 
pitch and having a tolerance of 0-005-in. The bore 
in all cases is finished by grinding and the plug gauge 
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is therefore 0-015 in. below standard size but has a 
tolerance between the “ go”’ and the “no go” 
equal to the tolerance on the gauge for the finished 
ground bore. The accuracy of the bore and of one face, 
square and true to the bore, must be rigidly adhered 
to, and this face marked for future identification. 
For case-hardened gears the method is substantially the 
same as above, but machining allowance is left on 
where necessary so that the carburised portion may 
be turned off where required. 

The next machining, that of cutting the teeth, is a 
roughing operation only, but it is necessary in setting, 
and in cutting, to take the same precautions against 
error as are taken with the finished gear. The final 
operation, that of grinding tae teeth, must be looked 
on more as a refinement than as a method of 
correcting preventable errors by removing varying 
amounts of metal at different points round the pitch 
line. If the pitch is large, or if the gear has a wide but 
light rim, it may be necessary to rough-cut the teeth 
after one of the turning operations and to normalise 
afterwards. The arbor of the gear-cutting machine 
must be checked for truth, and must be true to within 
00005 in. The gear is then placed on the arbor 
with the marked face on the side next the dividing wheel 
of the machine. Bushes, if used, should be a push fit 
on beth arbor and gear, but it is preferable to use 
arbors specially made which are a push fit in the gear. 
With both faces true to the bore and ground packing, 
no difficulty should be found in keeping the outside 
diameter accurate to within 0 -0005 in. 

A roughing cut should be taken to within 0-010 in. 
of the grinding size so that the light finishing cut may 
disturb the surface of the metal as little as possible. 
The amount to be left for grinding must be kept as 
small as the accuracy of the dividing wheel of the 
gear-cutting machine and the probable amount of 
distortion after heat treatment will allow, and should 
not be more than 0-006 in. Where different ratios of 
uniform accuracy are required it is sometimes necessary 
to use sliding gears, which should be mounted on ground 
spline shafts made to the same precision limits as the 
gearing. The rounding of the ends of the teeth of 
such gears is carried out in a machine specially adapted 
for the purpose, and the arbor and blank must be 
set up with care similar to that taken in the gear- 
cutting operation. 

Next in the sequence of operations comes the broach- 


ing of the keyway or splines according to the design | 


of the wheel. In the case of an oil-tempered gear, 
this is the first finishing operation. The gear must be 
broached with the pitch cylinder of the splines co-axial 
with the pitch cylinder of the teeth. In the case of a 
gear having six splines, the broach employed is of 
special dimensions, having the entering or leading end 
ground to the same diameter as that of the plug gauge 
to which the gear has been bored. This size is con- 


tinued throughout along the lands between the splines. | 


Great care is taken that the face originally machined 


square to the bore is properly located against the square | 
face of the machine and that both are set in a plane | 


at right-angles to the broach. It is necessary to align 
the broach by supporting the outer end in guides. The 
cut per tooth should be kept as small as possible in 


order to minimise the chances of distortion due to | 


strain. 

To obtain the necessary uniformity of result in heat 
treatment, that specified by the steelmakers should be 
rigidly adhered to, and the standard aimed at kept 
up by frequent inspection. In the heat-treatment 
plant for precision gears on a production basis, electric 
furnaces of the resistance type, with fully surrounding 
elements, have been installed. These furnaces are 
equipped with pyrometric control, which ensures a 
temperature within 3 deg. C. either side of the required 
temperature. A fourth furnace similarly controlled 
is used for preheating the blanks, which are slowly 
raised to a temperature of about one-half of that 
required for hardening, and allowed to soak before 
being transferred to the hardening furnace. There 
they are raised to the hardening heat and are again 
allowed to soak until they are thoroughly heated 
through. To maintain the exact temperature during 
this soaking period, frequent checks are made with a 
recording pyrometer arranged so that it may be 
switched on to any vf the furnaces and the thermo- 
couple placed against the work being checked. After 
soaking, the gears are withdrawn from the furnace 
and immediately immersed in the oil tank. The 
most effective temperature of the oil, once found, 
should remain as nearly constant as possible. The 
gear must enter the oil in such a manner that the oil 
can flow at once into the spaces between the teeth 
and, when fuily immersed, it must be moved around 
to prevent local heating of the oil. The gear is then 


laid on a grid —— above the bottom of the tank | 


so that the oil may circulate freely round it. When 
the gear is sutticiently cool it is placed in the tempering 
bath, raised to the correct temperature, soaked and 
re-dipped, or cooled in air as required. For testing 
purposes, test pieces cut from the same cast as that 
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from which the gears have been made, and heat-treated 


are recorded. Occasional tensile and microstructure 
examinations are also made when necessary. 

The above description refers only to nickel alloy 
steel gears. Where case-hardened gears are required, 


| the same care must be exercised to ensure uniformity 


of temperature, whether the gears are carburised by 


| the cyanide process or by the more usual muffle 


With case-hardened gears it is desirable to harden the 

teeth only, and the remainder of the gear must be 
immunised before carburising, or the carburised metal 

|machined off after carburising. The precautions 
taken in soaking at the correct temperature and after- 

wards in dipping and in testing are as described above. 

Before grinding the teeth, the gear must be ground 

| in the bore and also ground true on both sides of the 
boss to avoid any tendency to throw the arbor of the 

gear-grinding machine out of truth when the gear is 

| bound up. The gear blank is gripped in a chuck with 
| the marked face, originally turned at the same setting 
|as the bore, pressed against a ground backing plate 
and is carefully trued up to the bore. The limits to 
which this must be done naturally vary with the dia- 
meter of the gear, but, if the bore has been splined, the 
permitted error must be within the limits of fit between 
the splines cut in the bore of the gear and the splines on 
the shaft, otherwise the shaft will not fit correctly. 
With proper care in the preliminary operations, however, 
no difficulty will be experienced with the fits, as the 
| squaring of the face and the hole will have ensured 
| correct alignment of the splines with the axis. The 
| hole is then ground to gauge and, without disturbing 
the setting, the outer side of the boss is ground true 
to the bore. Both ends of the boss will then be true to 
each other. On the larger gears the wheel rim is also 
ground to remove possible unsightly distortion and 
| to provide a true location on the gear-grinding machine. 
|The other side of the boss is then cleaned up to size 
and made true both to the bore and to the other side. 

In considering the grinding of the teeth, it is assumed 

| that the shape of the tooth has already been decided, 
i.e., that any deviation from the true involute due to 

allowances, if any, for tooth deflection under load, has 

| been ascertained, and that the necessary corrections 


Fr * » 
|in the tooth shape to allow for this are known. Four 





| facts, thereafter, contribute to the success of a precision 
gear. These are the accuracy of the dividing mechanism | 


of the gear-grinding machine, the accuracy of the means 


fiank, the degree of accuracy to which the gear has 
been set up, and the care and skill of the operator. The 
first two concern the machines themselves, and 
| machines are produced in this country which will fulfil 
| the most exacting requirements with regard to the 
| accuracy of their motions. The latter two are depen- 
| dent entirely on the care taken in training and super- 
vising the operators, and in the confidence of the opera- 
| tors in themselves in being able to produce work 
which will pass the most rigid inspection. 

Of the various methods of grinding gears, a short 
description of the method which the author considers 
the most economic is here given. The periphery of 
the grinding wheel is shaped to conform with the 
exact shape of the space to be ground. The shape 
|of the wheel is obtained from two formers, each a 
large-scale reproduction of one side of the tooth. 
| When truing the wheel, pins in contact with each 
former move up and down and transmit the motion 
through a pantograph mechanism to diamonds in 
contact with the grinding wheel, thus reproducing 
| the shape of the formers at the correct scale on the 
grinding wheel. Any correction to be made in the 
involute as mentioned above may be made on the 
formers. 

The gear is mounted direct on the arbor, which 
has previously been checked for truth and which 
should be the same diameter as the plug gauge to which 
the bore was finish-ground. The preparation of the 
arbor and its maintenance requires great care, since 
the accuracy of the gear between the pitch line and the 
bore depends on the concentricity of the arbor on its 
axis and on the truth of the collar or face to which the 
gear is bound. From this point onwards until 
teeth have been cleaned up is purely routine work, 
but heavy cutting even on minute points must be 
avoided, any overheating may cause a local 
softening. 
great advantage. When the gear has reached the 
stage when all black has disappeared it is advisable 
to check up the tooth profile shape. If satisfactory, 
the gear is remounted in the machine and finished 
to the required limits of accuracy. The gear is then 
ground on the outside diameter to remove peripheral 
distortion, if any, and to give a finished appearance. 

The testing of gears, the teeth of which must be 
correct to very fine limits, is in reality a continuous 
| process, commencing with checking over the mount- 
ing of the gear and the setting of the machine 
| itself. Thereafter, in some types of machines, the 
‘only dimension left to the discretion of the operator 
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is the tooth thickness. With the type of machine on 


ends | with them, are tested, and Izod and hardness tests | which the shape of the tooth flank can be adjusted to 


suit requirements, measurements must be taken of the 
tooth contour before the teeth are reduced to the finished 
size. This is best done by a machine fitted with a 
stylus which bears on the tooth flank, and which 
records on a paper the inaccuracies of the involute 
as deviations from a straight line. As not all gears are 
true involutes the tooth can be made to duplicate any 
pre-arranged shape. Once the contour of the flank 
has been found to be correct and the teeth are in 
process of being reduced to the correct thickness, 
measurements are made of the tooth thickness. When 
the gear is finished the teeth are inspected for tooth 
contour, pitch error, cumulative error, and pitch 
thickness. As a final check, a running test of the gear 
is made under conditions as near as possible to those 
under which they will be required to work. 








THE USE OF BALL AND ROLLER 
BEARINGS FOR MACHINE TOOLS 
AND THEIR INFLUENCE ON 
ACCURACY.* 

By E. W. Frevp. 


THE introduction, some eight or nine years ago, of 
metal-cutting tools with cemented-carbide tips de- 
manded, for successful application, two attributes 
which very few of the machines then existing possessed, 
namely, ability to run at high speeds, and a 
much nearer approach to rigidity than had hitherto 
been thought necessary. Both these considerations 
required the application of anti-friction bearings to 
mechanisms of all types used on machine tools, and 
subsequently led to a much better class of bearing than 
had previously been available on a commercial scale. 
To-day almost every modern revolving machine tool 
is equipped with some form or another of ball or roller 
bearing on the main spindle as well as the secondary 
shafts. There are, however, quite a number of pitfalls 
which the designer of a successful machine tool must 
avoid, and it is the purpose of this commentary to 
review briefly some of the requirements, more particu- 
larly with reference to lathes. : 

The selection of the type of bearing to use for a 
given set of conditions is not particularly difficult, 
but frequently the application is unsatisfactory on 


provided for truing the stone and for forming the tooth account of the methods of mounting and lubrication, 


and the first piece of advice to a designer is to submit 
all designs to a selected manufacturer of ball and roller 
bearings for his criticism or approval before going too 
far. For secondary shafts the ordinary commercial 
type of bearing can in general be regarded as satis- 
factory except in certain cases, e.g., high speeds. The 
principal troubles to be overcome will nearly all be 
found in the selection and mounting of work-carrying 
spindles, cutter spindles, or grinding-wheel spindles. 
Accuracy of mounting is of vital importance, and a 
spindle correctly mounted on ball and roller bearings 
will run much more truly than will a similar spindle 
carried in ordinary bearings; even a lathe spindle, 
on which heavy radial loads alternate with light radial 
loads, either of which may be combined with a thrust 
load of varying pressure. High cutting speed, together 
with the demand for a high-class finish on the work, 
requires rigidity and accuracy of mounting, and cool 
running. The experiments of 15 to 20 years ago, 
with lathe spindles mounted on ball and roller bearings, 
nearly all failed because of indifferent mounting, and 
in some cases because of the lack of precision bearings, 
the resultant work being poor in finish, especially if 
form tools were used. Deflection of the spindle under 
load was also a weakness, while the bearings probably 
had a minute running clearance. 

Although standard ball and roller bearings are made 
to tolerances finer than those obtaining in most com- 
mercial engineering products, experience rapidly proved 
that they were not sufficiently good for use on the 
spindles of machine tools employed in the production 
of accurate work. The bearing manufacturers were 
among the first to realise that better bearings were 
have solved their part of the 
problem. On the other hand, the machine-tool makers 
have had to produce mountings of equal accuracy 10 


order to ensure that these precision bearings are 
running under satisfactory conditions. The new 


bearings, instead of having minute running clearances, 
are actually preloaded ; that is to say, the bearings 
are manufactured to a predetermined initial load. 
Various combinations of ball and roller bearings 
may be used on the spindles of machine tools, but 
from personal experience it would appear that the 
most rigid form of anti-friction bearing to withstand 
radial loads is the parallel type of roller bearing 1 
which cylindrical rollers are in contact with both inner 
and outer races for the whole of their length, and that 
* Contribution to Symposium of Papers on Machine 
Tool Practice, read before The Institution of Mechanical 
Engineers, on Friday, January 20, 1939. Abridged. 
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(assuming they are properly 
spindle deflection with this type than with others. 
There is no means of adjustment on this type of 
bearing, and this demands extreme care in the selection 
and fitting of the bearing, both to the spindle and 
in the housings; a fact which, however, precludes 
inexperienced maintenance fitters from interfering 
with it. This care in selection and fitting must be 
emphasised, because it has frequently been proved 


Fig.5. 
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which will not be affected by changes of temperature, 
and to take up automatically any slight wear which 
may occur. Alignment tolerances on practically all 
high-class machine tools have been considerably reduced 
since the adoption of ball and roller bearings for the 
spindles. 

An excellent description of the factors involved in 
spindle deflection has been given by Dr. H. Térnebohm, 
of Gothenburg, Sweden.* So interesting were his 
findings that similar tests 
were carried out on a spin- 
dle mounted as shown in 
Fig. 5. The methods of test 
employed are illustrated by 
the photographs in Figs. 6 
and 7. An indicator clock 
is carried in a_ bracket 
attached to the main cast- 
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that a tenth of a thousandth of an inch of additional 
interierence fit will cause a temperature rise of as 


much as 20 deg. F., with a consequent effect upon 
the alignments of the finished machine. When a 
parallel roller bearing is used to carry the radial load 


't is usual to use angular contact bearings in combina- 
tion with it to take the axial load and a proportion of 
the radial pressure. These bearings are preloaded by 
axial adjustment and should be clamped endwise, with 
but little interference on the spindle. Fig. 5 shows a 
typical spindle and mounting. The bearings are carried 
in housings, and special care is taken during manufac- 
“are to ensure that the bores of these housings are 
absolutely concentric with the outer diameters, and that 
the bore of the main headstock casting fits and rigidly 
“upports the housings round the whole of their circum- | 
ference. Variations in application of this type of 
» More particularly on really high-speed spindles, 
coil Springs to maintain a constant pressure * 


hearing 
utilise 


| directions. 


ing of the lathe leadstock, | 


this bracket having eight 
which the | 
be inserted, at | different firms. 
angles of 45 deg. to each | extremely high speeds, the use of oil as a lubricant 
other. In each of the eight | may be imperative, and the advice of the bearing 
" positions the spindle of the | manufacturers should be sought in all cases of doubt. 


machine having the spindle mounted on plain bearings. 
The number of replacement ball and roller bearings 
required in the author’s experience of practically ten 
years, covering several thousands of machines, is so 
small as to be negligible, and in every case of break- 
down either unsuitable lubricating media or entire 
lack of lubricant has been the cause. No case where 
normal wear has caused trouble has so far occurred, 
and a great proportion of the machines built in the 
last ten years run for 20 hours per day, frequently with 
unskilled labour. 

Owing to the fine manufacturing tolerances of anti- 
friction bearings, they are dependent upon cleanliness 
of lubrication, and great care should be taken to see 
that they are so mounted as to exclude all dirt and 
moisture by the use of end-shields with labyrinth 
seal and oil-throwers for the exclusion of all coolant. 
Either oil or grease can be used as lubricant in the 
majority of cases, but whichever is chosen should 
| have a mineral base, be free from fatty acids, and 
should not be mixed with similar materials blended by 
For bearings required to run at 
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clock indicator rests on the outside diameter 





of | 
the spindle flange, so that any movement of the spindle 





All operators should also be instructed never to put 


| grease through an oil nipple, as this will choke the pipes 


when deflected can be registered in eight different | and thus prevent the lubricant from reaching its point 


rigidly attached to it, is a 2-in. diameter bar, surrounded 


| by a tube for about two-thirds of the projecting length, 

| the tube at its outer end having eight clock positions 

| similarly arranged to the bracket on the headstock. 
| Fig. 6, above, shows the arrangement quite clearly. 

Fig. 7, herewith, gives a view of the tailstock in which | 

is carried a rotatable jack screw, by means of which | 


Projecting from the spindle, but very | of application. 
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deflection pressure can be applied to the bar in all | 


radial directions, while manipulation of the hand- 
wheel on the end of the tailstock applies heavy end 
thrust. The pressure of the jack screw is applied at a 
distance of 25 in. from the centre of the journal bearing, 
as shown in Fig. 8, and for the purpose of preparing the 
chart a deflection of 0-025 in. on clock A was made in 
each of the eight measurable directions of clock B. 
Fig. 8 shows the result. It will be seen that a general 
deflection of the spindle of only 0-001 in. was obtained 
at seven positions and approximately 0-00105 in. at 
the middle position. In other words, under a given 
radial load the deflection of the spindle was practically 


| constant at all angles and was of very small dimensions. 


The machine tested was taken from current production, 
and subsequent machines tested have given almost 
identical figures. 

The maximum “ out of truth ” allowance on a modern 
turret-lathe spindle is 0-0005 in. at a distance of 
12 in. from the face of the chuck, which gives a distance 
of from 15 in. to 18 in. from the actual front bearing 
to the measuring point, and the spindle error is usually 
well within this tolerance. This improvement in the 
alignment of spindles has naturally affected the tolerance 
on turret alignment, and the modern machine is at 
least 50 per cent. better from the alignment point of 
view than machines built ten years ago. The modern 
machine retains its original accuracy much longer than 


its predecessor, and the renewal of bearings can, if 
necessary, be effected in a fraction of the time, and at | 
a much lower cost, than would be the case with a| e das PaaS IET 
; ———| ° Paper read before the Institution of Civil Engineers 
|on Tuesday, January 10, 1939. 





* Machinery, 1936, vol. 49, p. 121. 





CONTRACTS.* 


By Epwarp Jonnson Rimmer, M.Eng., B.Sc., 
Assoc.M.Inst.C.E., Barrister-at-Law. 


(Concluded from page 109.) 


Claims- Measurement and Variation of Works.—Under 
this heading it is usual to provide for a monthly submis- 
sion by the contractor of a statement of his estimate 
of the value of the work executed to date. The 
statement will consist of the items in the bills of 
quantities which have been commenced, with the 
appropriate number of units executed to date, priced 
at the rates in the bill, together with a siruailar state- 
ment of units of work and prices under variation 
orders. Provision will usually be made for the ce- 
operation of resident engineer and contractor’s repre- 
sentatives in the measurement of work for interim 
certificates, and, where the work which is measured 
is to be put out of sight, for some permanent record 


|of such measurements to be agreed, or, failing agree- 


ment, to be determined by the engineer. In case of 
lump-sum items in the bill, the claim for interim pay- 
ments can only be made as a proportion of the work 
executed to the whole. By the monthly statements 


| for certificate the contractor is often required to include 


with his statement every claim which the contractor 
considers due from the employer, whether for work 
executed, or for damages, or on any other ground 
whatever, the cause of which is alleged to have arisen 
during the preceding month, and failure on the part 
of the contractor to make any such claim is often made 
an absolute bar to its being made at any subsequent 
time. 

This is a provision which is very properly intended 
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to safeguard the employer against unexpected claims to certifying interim certificates. 
being made at a time when the means ef «necking them | 


have disappeared ; in the form referred to above, how- | not to go outside the provisions of the contract in 
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While it cannot be | arbitrations or any rules of evidence, or, in fact, to act 
doubted that the engineer owes a duty to the employer | otherwise than as a dictator. 


The use of this clause is now falling into desuetude, 


ever, it goes much further than that, and may, if | determining wnat he should value or the methods of | and modern practice is to make provision for all dis- 
enforced, deprive the contractor of a legal right to} valuation, the author ventures to express the view putes to be referred to the decision of an independent 
which, but for this restrictive clause, he would be | that in valuing as provided by the contract, an engineer | arbitrator, subject to protective provisions to ensure 


perfectly entitled. 


The question whether or not such} would be held to act indepeniently, whether the | that disputes do not delay the work, and subject also 


severe restriction is necessary will no doubt be con-| valuation was made for purpose of either interim or| in many cases to the exception from the operation of 


sidered, It is to be observed that, by the Association | final certificate. 

contract (Clause 44), a modification has been made Remedies and Powers.—Under ths heading are to be 
to the effect that the claims which must be put forward | found the special provisions relating to rights of the 
each month are only such claims as are concerned | employer in certain circumstances to dismiss the 
with extra or additional work ordered by the engineer | contractor and to complete the works by other means, 


which the contractor has executed during the preceding 
month. 

On the question of valuation of works for final pay- 
ment, the author suggests that a clause inserted 
under this section should state clearly and unambigu- 
ously how the final account is to be made out. 
it be by complete remeasurement, or should it be by 
the addition or deduction from the contract price of 
additions and omissions, as the case may be? In 
either case it is important to state precisely what 
measurements are to be taken and what units are to 
be used for the purpose of valuing the work. If the 
valuation of the works is to be by addition to and 
deduction from the contract sum, and not by com- 
plete remeasurement, it is important that the precise 
headings under which the additions or deductions 
should be made should be clearly set forth. 

Prime Cost and Provisional Sums.—Under this head 
ing it is usual to emphasize that, while the engineer may 
nominate or select the firms for the supply of goods or 
for the execution of works for which these sums are 


provided, his doirg so shall not establish any contrac- 


tual relationship between employer and sub-contractor, 
and that the contractor shall remain at all times 
responsible for the payment as well as for the proper 
discharge of the duties of the sub-contractor. Such 
sub-contractor may have tendered to the engineer on 
a specification and on conditions which ar: not entirely 
consistent with the specification and conditions in the 
main contract. This may be due to the fact that the 
sub-contractor is not made aware of the precise main 
contract conditions, or may himself prepare the 
specification for the work he is todo. If the contractor 
is to assume the main contract obligations in respect 
of the sub-contract works (for example, obligations of 
time, maintenance, damage to works and property, 
Xec.), it is quite obvious that the contractor in turn 
should have the opportunity of taking obligations from 
the sub-contractor which will ensure indemnity against 
loss so far as the sub-contract work affects these 
obligations. Yet it has often been found that sub- 
contractors whose tender to the engineer has been 


provisionally accepted, either refuse to accept the main | 
contract obligations, or will only accept them if their | 
To avoid this difficulty, it | 


tender price is increased. 
is of importance that when the engineer asks for tenders 
for work that is the subject of a provisional sum, 
he should require them to be given on the terms that 
the sub-contractor will enter into a contract with the 
contractor upon terms and conditions consistent with 
the main contract for securing a due performance and 
maintenance of the work supplied or executed by such 
sub-contractor, and that he shall indemnify the 
contractor against claims arising out of the failure 
by him to fulfil the terms of the main contract so far 
as they apply to the sub-contract works. In this 
respect the general conditions of the contract should, 
in the opinion of the author, expressly provide that a 
contractor shall not be compelled to enter into a sub- 
contract in respect of which he is required to take 


the main contract obligations unless the sub-contractor | 


is willing to give the aforesaid indemnity. 
Certincates and Payments.—Under this head: it is 


Should | 


and emergency powers. A Common Law justification | 
for determination by an employer of a contract for | 
works would be that the contractor, by his acts or | 
omissions at the time of his discharge, had evinced a 
clear intention not to be bound by the contract. Such 
justification would probably arise if without proper 
cause a contractor withdrew his men from the work, 
or deliberately did work contrary to the clear and 
unambiguous directions of the engineer. As the 
Common Law provides a remedy in a case of serious 
breach of contract by the contractor, it is to be doubted 
whether some of the express provisions usually found | 
in engineering contracts are either necessary or desir- 
able. If it is found by such a clause that the contract | 
has expressly stated the remedies available to the 
employer and the method by which a contract may 
be determined, even for the most flagrant breaches of 
contract, it may well be held by the Courts that the 
parties have agreed to substitute the contract remedies 
for the Common Law remedies, and if the employer 
seeks to take his contractual remedies he may well be 
held to have lost his Common Law ones. For this 
reason it appears to the author to be doubtful if the 
operation of contractual formalities and remedies 
should be expressed by the contract to apply to causes 
(for example, abandonment of contract) which obviously 
| give the employer remedies at Common Law. 

There is now little divergence otherwise than in 
detail in regard to the procedure laid down by con- 
tracts for discharging a contractor. Generally speak- 
ing, it is prescribed, in the first place, that the engineer 
should give a notice of his opinion that the cause of 
complaint exists, and that such notice should specify 
that if, within so many days the contractor fails to 
remove the cause of complaint, the employer may, after 
a further notice, exclude the contractor from the works, 
may take over such of the plant and materials as he 
requires, and may complete the work by other means. 
It is most important that the notice which finally 
excludes the contractor from the work should be 
that of the employer and not of the engineer. No 
engineer should take the responsibility for this final 
step. 

When the employer (no doubt after consultation 
with the engineer) has removed the contractor, the 
engineer’s duties under the clause usually require that 
the valuation of the works must still be made on the 
basis of the contract as a means of comparison with 
the actual cost when completed by other means, the 
clause providing that the amount due from or to the 
contractor on completion shall (subject to other 
adjustments and claims) be calculated on this footing. 
In most current forms of contract the basis of final 
adjustment in case of removal of the contractor is 
| precisely the same as it would be if the employer 
| relied upon his Common Law remedy for damages for | 
wrongful repudiation of the contract. Any money 
penalty for failure to complete is 





unenforceable, 
although if (as in some exceptional contracts) the right 
of the contractor to any further payment for work | 
done is expressly negatived by the terms of the clause, 
the Courts would probably enforce the provision. It 
is desirable that a clause should be inserted by which, 





such a clause of disputes relating to certain matters, 
in regard to which the decision of the engineer is 
expressed to be final and without appeal to arbitration. 
In a famous judgment given in 1893* by Lord Justice 
Bowen, where the form of contract provided that the 
engineer should be sole arbitrator, it was said : 
* Employers find it necessary in their own interests, 
it seems, to impose such terms on the contractors whose 


| tenders they accept, and the contractors are willing, 


in order that their tenders should be accepted, to be 
bound by such terms. It is no part of our, duty to 
approach such curiously-coloured contracts with 
desire to upset them or to emancipate the contractor 
from the burden of a stipulation which, however 
onerous, it was worth his while to agree to bear. To 
do so would be to attempt to dictate to the commercia! 
world the conditions under which it should carry on its 
business. To an adjudication in such a peculiar refer- 
ence, the engineer cannot be expected, nor was it 
intended, that he should come with a mind free from 
the human weakness of a preconceived opinion. The 
perfectly open judgment, the absence of all previously 
formed or pronounced views, which in an ordinary 
arbitrator are natural and to be looked for, neither 
party to the contract proposed to exact from the 
arbitrator of their choice. They knew well that he 
possibly or probably must be committed to a prior 
view of his own, and that he might not be impartial 
in the ordinary sense of the word. What they relied 
on was his professional honour, his position, his intelli- 
gence; and the contractor certainly had a right to 
demand that whatever views the engineer might have 
formed, he would be ready to listen to argument, and, 
at the last moment, to determine as fairly as he could, 
after all had been said and heard.” 

Although it is clear, therefore, that the Courts would 
enforce these ‘ curiously-coloured contracts,” a com- 
mittee appointed by the then Lord Chancellor in 1926, 
under the chairmanship of the present Lord Justice 
Mackinnon, to consider the amendments necessary to 
the law of arbitration, made a report which resulted 
in the passing of the Arbitration Act, 1934. By that 
Act it is provided that where an agreement between 
any parties provides that disputes which may arise 
in the future between them, shall be referred to an 
arbitrator named or designated in the agreement, and 
after a dispute has arisen any party applies, on the 
ground that the arbitrator so named or designated is 
not or may not be impartial, for leave to revoke the 
submission or for an injunction to restrain any other 
party or the arbitrator from proceeding with the 
arbitration, it shall not be a ground for refusing the 
application that the said party at the time when he 
made the agreement knew, or ought to have known, 
that the arbitrator, by reason of his relation towards 
any other party to the agreement, or of his connection 
with the subject referred, might not be capable of 
impartiality. It thus appears that under recent 
legislation Parliament has gone a long way to counter- 
act the effect of Lord Justice Bowen’s decision. 

It appears to the author that under the form of 
contract used in earlier days it might well have been 
appropriate to provide that all matters of dispute 
should be referred to the engineer, who, untrammelled 
by any particular loyalty, would do what he thought 
to be fair in all the circumstances and would certify 
payment without undue concern for contractual terms, 
but on the broad basis of fair play all round. In con- 
tracts which did not attempt to deal in detail with the 


a 


usual to provide for the giving by the engineer of | in the event of an accident or failure, or other event 
interim certificates entitling the contractor to payments | occurring which the engineer thinks should be urgently 


on account; a certificate on completion or practical | dealt with, as a matter of security, the employer 


completion which releases part of the retention-money ; 


a certificate after all maintenance-obligations have 
been discharged, which releases the balance; and for 
the payment by the employer of all such certificates 
within a specified time. 
varied in different forms. Provisions in regard to 
these matters are conce-ned with finance and, whether 
one form or other is adopted, must be reflected in the 
contract price. It is desirable that the clauses should 
expressly entitle the engineer to correct a mistake in 
& previous certificate, and it is quite usual to empower 
the engineer to refrse to certify if he is dissatistied 
with progress or unless a specified value of work has 
been done since the former certificate. Under the 
payment clause it is usual to entitle the employer to 
set off any debts due from the contractor to him either 
by way of accrued liquidated damages for delay or by 
any other manner. 

Engineers regard themselves in a quasi-judicial 
position in regard to the giving of certificates for 
payment. Some doubt was thrown upon the correct- 


ness of this view in a recent case, in so far as it applies 


These clauses are only slightly 


should be entitled to carry out such work or repairs 
as the engineer may consider necessary. The Associa- 
| tion contract has an excellent example of this type of 
clause (Clause 38). 

Determination of Disputes.—Under the earlier forms | 
of civil engineering contract, it was generally provided | 
that the engineer should act as sole arbitrator for the | 
determination of disputes. At some later date a 
clause was introduced which was described as a “ pre- | 
vention of dispute ” clause, the purpose of which was, | 
it appears, to make it impossible for either party to | 
require any formal arbitration proceedings at all by 
the simple process of imposing the engineer's arbitrary | 
decision to prevent a dispute arising. In the course | 
of time the wording of this clause assumed a form | 
which provided that, in order to prevent disputes, the 
| engineer’s measurement, valuation, decision, or certi- 

ficate should be final and binding upon the contractor 
and the employer. Under such a clause the engineer 
was not an arbitrator at all, but was a complete auto- 
| erat who was not bound, in forming his decision, to | 
observe any of the statutory provisions dealing with 





various contingencies which might arise in the carrying 
out of engineering works, such a provision may well 
have served a useful purpose. 

When, however, contracts for such works came to 
assume a form which took into express consideration 
and purported to provide for every contingency, both 
the necessity for, and the desirability of, endowing the 
engineer with supreme powers ceased to exist. The 
enginecr, in such circumstances, was no longer neces- 


| sarily the best person to exercise judicial functions 1D 


connection with matters of interpretation of or other 
disputes under such a contract. Moreover, the execu- 
tion of major engineering works was to a rapidly 
increasing extent becoming a function of permanent 
officials of employing authorities, officials whose post- 
tion not only demanded and engendered a special 
loyalty to their employer, but who might by reason 


| of that position at any time be called upon to account 
|to the employing authority for their actions not % 


consultants, but as employees. In short, it is not t0° 
much to say that the retention in the hands of the 
engineer of supreme power as sole arbitrator has, '" 


° Jecheon v. The Barry R vilway (1893), 1 Ch. 238. 
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relation to the terms and circumstances of present-day 
contracts, become something of an anachronism. 

Whether reform, so far as it may be represented by 
the Association Contract (Clauses 55 and 56), is on 
entirely right lines is open to question. These clauses 
take the shape of a provision for reference to indepen- 
dent arbitration of all Ccisputed matters with the 
exception of some reserve to the sole decision of the 
engineer. In considering whether this is the true 
solution to the problem it is necessary to consider the | 
interests of the employer, of the engineer, and of the 
contractor. 

The employer’s standpoint is, in effect, that in 
engineering contracts there is so much potential | 
material for disputes, that unless he gives his engineer 
power to make decisions which cannot be appealed 
against, he may be faced with claims based on a review 
of such decisions leading to costly litigation or, in order 
to avoid it, additional payments by him. The engin- | 
eer’s interest is twofold. He desires that there should 
be no doubt whatever that the contractor shall do 
whatever the engineer tells him to do in respect of all 
matters relating to the efficiency and sufficiency of the 
work. He also wants to be sure that if any claim is 
to be made as a result of his instructions, he shall 
receive notice of the nature and grounds of that claim 
at the time the instruction is given, so that he may, 
if necessary or desirable, modify it. The interest of 
the contractor is to ensure that if there is a difference | 


ward through the water walls; and the other up the 
front bank of tubes to the front steam drum, through 
cross-over tubes to the rear bank, and so down to the 
water drum, and thence up to the front drum again. 


79.511 sq. ft., 18,457 sq. ft. being in the tri-drum con- 
vection zone, 2,984 sq. ft. in the combustion-chamber | 
walls, 7,650 sq. ft. in the superheater, 14,820 sq. ft. in 
the economiser, and 35,600 sq. ft. in the two air heaters. 
The working conditions on which the design was 
based, and the results guaranteed by the makers under 
| those conditions, comprised a continuous actual evapo- 
ration of 200,000 Ib. of water per hour, a blow-off 
pressure of 420 lb. per sq. in. by gauge in the main | 
steam drum, and working pressures of 400 Ib. and | 
375 lb. per sq. in., respectively, in the main steam | 
drum and at the boiler stop-valve. The temperature | 
of the steam at the stop-valve outlet was to be 855 
deg. F.; of the water leaving the feed-water pipe | 
range, 300 deg. F.; and of the waste gases at the air- | 
heater outlet, 240 deg. F. The pressure of water in | 
the feed range was specified as 450 lb. per sq. in. by | 
gauge, at a level of 128 ft. O.D. in the boiler-house. | 
Other conditions were: gross calorific value of fuel, | 
11,500 B.Th.U. per lb.; ambient air temperature, | 
90 deg. F.; and CO,, 14 per cent. and 124 per cent. 
in the combustion chamber and at the air-heater outlet, | 
respectively. Under these conditions, the required and | 
guaranteed overall thermal efficiency was to be 84-5 | 
of opinion—which is generally a difference between the | per cent. The fuel was to be mainly Lancashire slack, | 
engineer and himself—upon any point of construction | dry and/or washed, to the analysis shown in the Table. | 
of the contract, or as to whether compliance with an | . : ' 
instruction or direction from the cole entitles him | _ Sp eayfied Analysts of Guat. 
to increased payment, that such difference is deter- 





. ; Vv r 
mined by @ person uninfluenced by any personal con- —— Average. 
nection with the contract whatever. " 

Primarily, therefore, any provision for the deter-| ] | 
mination of disputes should make it clear that during | — matter (dry coal), per | i id mn 
the progress and until completion of the works, the | Ash (dry coal), per cent. .. | “521 10-5 
engineer’s decision is paramount and must receive | Moisture (as fired), per cent. 8—15 12 
immediate obedience, which satisfies the first of the | Sulphur (as fired), per cent. 0-8—1-9 “2 a 


fired) B.Th.U. 
ture, deg. C., 


Calorific value (as 10,100— 12,400 


interests of the engineer above referred to. Secondly, | Ash fusion tempera 
provision must be made which avoids the raising of | approx. : 1,250—1,400 | 
disputes at the end of a contract of which no previous | ___ te ae . \ 
notice has been given and the evidence to rebut which! The fuel actually used on the test, which was carried | 
may have disappeared. The contractor should be put | out on June 29 and 30, 1938, was Speakman Bedford | 
under some form of obligation to give notice that he | dry slack, having a calorific value as fired of 11,270 | 
will ask the arbitrator to review the engineer’s decision | g ‘Th.U. per Ib. The quantity used was 606,480 Ib., | 
at the time the decision he disputes is given. A giving an hourly rate of 25,270 lb. The average thick- | 
provision which would satisfy both these interests of | ness of the fires on the two chain-grate stokers, which | 
the engineer by deferring arbitration to the end of the | were supplied by Messrs. International Combustion, | 
contract and preventing claims being then made based | | imited, Derby, was 6} in. The power used by auxi- | 
on the review of an engineer's decision which the | }jaries represented 228 B.Th.U. per lb. of coal, or 
contractor at the time did not at once state to be | 9.9 per cent. The results of the trials are given in | 
unreasonable, and which would satisfy the interest | fy}} below. From these it will be seen that, including | 
of the contractor by giving him the right to have his | power for auxiliaries, an overall efficiency was obtained 
contract remuneration determined by an independent | of 36-25 per cent., or 1-75 per cent. better than the 
person, might be preferable to the exclusion of the | oyarantee. 
right of appeal from the engineer on specific matters. 


- : , ’ 
Conclusion._-Enough has been said to show that | Proximate Analysis of Coal. 











from the general point of view of the engineering | Moisture, per cent. 9-3 
profession, of employers and of contractors, the time| Volatile matter, per cent. 34-2 
for the adoption of standard Conditions of Contract | Fixed carbon, per cent. 50-3 
is overdue. If once the General Conditions were} “b80lute ash, per cent. o6-6 
standardised, then, all special conditions necessary for | Total (dry basis) 100-0 
any particular job could be dealt with by the specifica- | ‘ 
7 with references back to it in the bill of quantities. Ultimate Analysis of Coal. 
the conditions are to be clear and unambiguous, | ‘ 
there is no room for compromise on the manner and| Moisture, per cent. 9-32 
phraseology in which these principles are to be stated. | eae gts ett 
ydrogen, per cent. 4-28 
Sulphur, per cent. 1-59 
omenene Nitrogen, per cent. 1-15 | 
rESTS OF A 200,000-LB. SIMON- Oxygen, per cent. 7-2) | 
CARVES BOILER AT BARTON) 4*, percent. iad 
POWER STATION. Total, per cent. 100-00 
(xe Barton power station of the Corporation of | : _ 
Manchester, which was opened in 1923,* was officially | Ash and Clinker Analysis. 
completed on May 10, 1938, when Sir Leonard Pearce. Combustible. per cent. ; 4°6 
C.B.E., started the new 50,000-kW generator which| Absolute ash, per cent. te . 95-4 
brought the total capacity of the station up to 178,000 | Flue Gases (by Volume). 
kW. A detailed description of the extension, which Boiler Air 
‘ppeared in our columns at the time,+ included parti- | Outlet. Heater 
lars of the two Simon-Carves boilers, each designed Outlet. 
evaporate 200,000 lb. of water per hour. These | Average CO , per cent. 14-90 12-46 
boilers have now been in use for some months, with} Average oxygen, per cent. ... 4-21 6-66 
ults which are reported to be very satisfactory, and Average nitrogen (by difference) . 
wr 5 4,- : r cent ; 80-89 80-88 
permission of Mr. H. C. Lamb, M.Inst.C.E., chief} 9 PS 
ngineer and manager of the Corporation Electricity | 100-00 100-00 
Department, we are enabled to append the results of | — 
bh caeme of ys of them, viz., No. 14 boiler. Average temperature, leaving boiler, deg. F. 707 
V ecalled that the boilers are of the tri-drum | Average temperature, leaving economiser, 
pe developed by Messrs. Simon-Carves, Limited, deg. F. a ea hes w. 444 
Cheadle Heath, Stockport, in which steeply-inclined| Average temperature, leaving air heater, 
bent tubes are used, with external downcomers. There deg. F. eee ose ee 240 
ire two circulatory systems : one from the steam drum, Mean specific heat, leaving air heater jm 0-24 
through the external downcomers to distribution Air and Draught. 
‘rums in the lower part of the circuit, and thence up-| Average temperature of cold air to heater, 
manana deg. F. ° oe oes see sod 92 
* See ENGINEERING, vol. exxi. page 2 (1926) et seq. ana temperature of hot air at heater 
See ENGINEERING, vol. exlv, page 531 (1938). outlet, deg. F. ‘ 350 


The total heating surface of each boiler amounts to | 


|and, as heretofore, proved an enjoyable function. 
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Average temperature rise of air, deg. F. ... 258 
Average temperature of hot air in stoker 

windbox, deg. F. ... ~ see ... 343 
Draught at gas exit from air heaters, in. w.g. 8-81 
Draught at exit from economiser, in. w.g. 5-55 
Draught at gas exit from boiler, in. w.g. ... 2-04 
Draught over fires, in. w.g. ae , 0-10 
Air pressure under grates, in. w.g. 1-31 
Units used for two forced-draught fans, 

kW hours ... ds aes abe 400 99-7 
Units used for one secondary air fan, kW 

hours i nie al pele -- 20-2 
Units used for two induced-draught fans, 

kW hours ... oa i one --. 212-2 
Units used for two stoker motors, kW hours 3-7 
Units used for two air-heater motors, kW 

hours 2-7 

338-5 


Feed Water. 


Total evaporated (by Venturi), Ib. . 4,980,700 


Quantity evaporated per hour, Ib.... 207,500 
Temperature of feed to economiser, deg. F. 301 
Temperature of feed to boiler, deg. F. 390 
Temperature rise across economiser, deg. F. 89 
Steam. 
Gauge pressure in drum, Ib. per sq. in. 398 
Gauge pressure at boiler stop valve, lb. per 
Sg. GR... ose eve ove oe 363 
Absolute pressure at boiler stop valve, lb. 
per sq. in. oes coe ose wot 378 
Temperature of saturated steam, deg. F.... 448 
Temperature of superheated steam, deg. F. 862 
Degree of superheat, deg. F. aoe ose 414 
Heat added to steam (boiler, superheater 
and economiser), B.Th.U’s per Ib. ; 1,184 
Deductions. 
Heat transmitted per sq. ft. of heating surface per 
hour :— 
Boiler, B.Th.U’s _ 8,263 
Superheater, B.Th.U’s ... 6,533 
Economiser, B.Th.U’s ... on oo Senee 
Weight of fuel fired per sq. ft. of grate 
per hour, lb. dae sa ni oe «= 47°58 
Water evaporated per Ib. of fuel as fired, Ib. 8-21 
Water evaporated per sq. ft. of boiler 
heating surface per hour, |b. ics nae 9-67 
Equivalent ~~ “ee from and at 212 
deg. F. per 1b. of fuel as fired, lb. 10-01 
Factor of evaporation oa ne ati 1-22 
Air used per Ib. of fuel as fired, lb.... .. 10°16 
Air theoretically required per |b. of fuel as 
fired, Ib. ... sd oa cnt at 8-43 
Ratio of air used to air theoretically re- 
quired oa om ail bie ie 1-205 
Theoretical weight of gases per lb. of fuel 
as fired, lb. jon abe bee a 9-43 
Actual weight of gases per lb. of fuel as 
fired, Ib. ... nue Kon oh - 11-78 
Heat Account. 
B.Th.U’s 
per lb. Percentage 
of Coal. Efficiency. 
Heat transferred to water in 
boiler eee oes o. sowal 62-21 
Heat transferred to steam in 
superheater oie . 1,978 17-55 
Heat transferred to water in 
economiser 731 6-49 
9,720 86-25 
Heat carried away by dry pro- 
ducts of combustion . 443 3°93 
Heat lost by unburnt carbon in 
ashes ... ose ees ie 94 0-83 
Heat lost by heating steam 
formed by hydrogen ve 429 3-80 
Heat lost in ducts between 
heaters and stokers ... - 17 0-15 
Heat lost by evaporating and 
superheating moisture in fuel 104 0-92 
Heat lost by radiation, hot ashes, 
&c. (by difference ) ; 463 4-12 
Totals 11,270 100-00 


The net efficiency of the boiler, after deducting the 
power used by auxiliaries, was 84-23 per cent. 








Tue Unrrev Sratres Copper Inpustry.—Statistics 
issued by the Bureau of Mines show that the total 
production of United States copper plants, melting basic 
ores, was 1,122,000,000 lb. in 1938, compared with the 
record output of 1,669,322,278 lb. in 1937. 

Tue Bririsn Instirutes.—The eleventh annual 
dinner of the British Institutes, comprising the British 
Institute of Engineering Technology, the British Tutorial 
Institutes and the British Institute of Sales Promotion, 
Shakespeare House, 17-19, Stratford-place, London, W.1, 





| took place at the Café Royal, Piccadilly, on January 24, 


In 


proposing the toast of the Institutes, Mr. T. L. Jones 


| referred to the harmony and spirit of co-operation which 
existed between directors and staff in all their dealings, 

|and, in response, the chairman, Mr. Hal Hill, paid 
tribute to the efficiency and loyalty of the personnel. 
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NOTES ON NEW BOOKS. 


Tue fact that Elementary Practical Mechanics, by 


the late Dr. J. M. Jameson, of New York, is still in use | 


after nearly thirty years shows that it has an estab- 
lished place in technical literature. In the preface 
to the first edition, Dr. Jameson stated that he wished 
to treat mechanics in relation to structures 
machines, and not as a series of abstract mathematical 
demonstrations, and further, that it was intended for 
students who would receive no further formal instruc 
tion in the subject, so that the information should be 
directly applicable in later life. 
ind ambitious scheme, but it seems to have met with 
some success for students of, presumably, Ordinary 
National Certificate standard. The book has now been 
revised by Mr. C. W. Banks and a fourth edition issued. 
Among the alterations may be noted the standardisa- 
tion of symbols and units and the addition of intro 
ductory paragraphs at the head and a summary at the 
end of each chapter. These are generally well written 
and useful, but the difficulties of this class of work are 
illustrated in the summary of Chapter XVI, where it 
stated that solids have elasticity of shape and 
volume, liquids of volume only, and neither 
shape nor volume. The intention of the description is 
clear, but the student will be very puzzled if ever he 
reads of the bulk modulus of gases in a more advanced 


is 


gases 


work. In an elementary treatise it is important that 
there shall be nothing to “ unlearn "’ in more advanced 
studies rhis is not, however, a severe criticism, 


und the book can be recommended within its intended 


scope it is published, in New York, by Messrs. John 
Wiley and Sons, Incorporated, and, in London, by 
Messrs. Chapman aml Hall, Limited, price lode Od 
net 

In welcoming the third edition of the now well 


known Funktionentafeln mit Formeln und Kurven, by 
Dr. Eugen Jahnke and Professor Fritz Emde, we need 
only echo the publisher's phrase, ** The indispensable 
sid of the engineer, mathematician, and physicist.” 
Che first 75 pages of the second edition, devoted to 
elementary functions, been omitted, and are to 
form the subject of a book. This has left 
rvom for additions to and extensions of the remaining 
tables, which now comprise the logarithmic and error 
integrals, gamma, theta, Legendre, Bessel and Mathieu 
functions, elliptic integrals and functions, the Riemann 
zeta function and confluent hypergeometric functions. 
he text, as before, is in German and English. The 
B. G. Teubner, Leipzig anc 


have 
separate 


publishers are Messrs. 


and | 


This is a most difficult | 


Berlin, and the prices are 15 marks in Germany and | 


11-25 marks to purchasers in other countries. 


Many books are written upon technical matters, and 
» large proportion deal with some phase of works 
management. So great is the quantity that it would 
not be surprising if the supply of new books were 
thought to meet the whole demand. Time, however, 
» sure sifter of quality, has shown that some of the 
earlier books are not affected by newcomers in the field, 
second, third, and even fourth editions being rendered 
necessary. Three examples of this continued demand 
have come under our notice recently. One 
from the pen of Mr. T. G. Rose, published by Sir Isaac 
Pitman and Sons, Limited (price 12s. 6d. net), entitled 
Higher Control, of which a third edition has been 
published. The subject-matter of this book is the 
control of industry from the administrative end, a 
term which, of late years, has taken on a new signifi- 
cance, its intrinsic value being more fully realised. 
Mr. Rose takes the reader through all the key functions 
of industrial administration, pointing out the direction 
slong which policy should be guided. Another book, 
Now in its fourth edition, is that by Mr. T. H. Burnham, 
entitled Engineering Economics Book II. Works 
Organisation and Management It publishe d by 
Messrs. Pitman, price 8s. 6d. net. Here the treatment 
is fairly complete and certainly This book can 
be described as dealing with the principles which 
underlie works management and the appropriate prac 
tice to give effect to the principles enunciated. It 
un eminently practical book. A further book, equally 
useful in the field of maragement, is The Gantt Chart, 
by Mr. Wallace Clark, also published by Sir Isaac 
Pitman and Sons, Limited, price net, and now 
in its second edition. 
of the actual and estimated position of stocks, work 
progress, work ahead, and kindred matters has 
been realised, and voluminous statistics have 
been prepared for the purpose of providing 
this information. The Gantt Chart provides a ready 
means of featuring such statistics almost as a 
picture, so that the making of the comparisons required 
can become a visual process, The Gantt Chart 
be usefully applied wherever comparison is desired of 
two related values; of past and present results; of 
estimated and actual performance. It matters not 


is a book 


Is 


useful. 


is 


oe, 


in 
long 
often 


whether the data be in terms of numbers, weight, or 


|A table is given of detailed costs of cupola melting 
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provided these are the same, ready comparison 
is possible. The works manager who has not used | 
this chart has neglected a really useful form of con- | 
centrated information. Each of the three books here 
referred to should prove really helpful in the adminis- 
tration and management of industrial undertakings, | 
and the continued demand is a tribute both to their | 
value and to the thinking which underlies that demand. | 


money 


chasse 


The name of Professor M. Vernon, of the Conserva- | 
toire National des Arts et Métiers, has been known 
for many years in connection with problems in heat. | 
Tendances Actuelles des Techniques de la Chaleur is a | 
report published in his name of a conference held under 
the auspices of La Technique Moderne. TWe importance | 
of fuel technology is discussed, the methods of preparing | 
fuels from the earliest times are summarised and the | 
principles of modern practice are outlined. A useful | 
analysis of the laws of radiation from a gas to several 
surfaces is made, followed by a résumé of modern 
boiler practice with particular reference to forced 
circulation. The author shows very clearly that a great 
deal has yet to be done and that a proper understanding 
of the physical laws involved is essential; and also | 
that in this, as in many other subjects, proper co-opera- 
tion between the laboratory and industry is needed. 
The book should appeal to all engineers, whether 
they are specialists in this particular branch or not. 
It is published by Messrs. Dunod, Paris, at 48 frs. 





| Manual of Foundry Practice,by Messrs. J. Laing and 
R. T. Rolfe, London, originally published in 1934, has 
lately appeared in a second edition. It deals in a clear | 
and practical manner with modern British foundry prac- 
tice, mainly in cast-iron. It is intended to appeal to all 
grades of foundry workers from the management down- 
wards, and the utility of such a general survey becomes 
more and more definite with the increasing specialisa- 
tion, now a feature of foundry work, no less than of 
other engineering industries. The present volume 
runs to about 300 pages, and it is inevitable, therefore, 
that the treatment of some aspects of this wide subject 
should brief. For instance, there is little or no 
information given upon some of the newer types of 
foundry machinery, such, for example, as airless shot- | 
blasting machines. and automatic cupola charging | 
devices, and the reference to such a development as | 
core-blowing machines is very brief. The descriptions 
of the main classes of moulding machines are also short 
though commendably clear. In such a work where | 
space is limited, it would help to compensate for a 
certain sketchiness in the treatment of some sections 
if suitable bibliographies were appended to these 
chapters. The authors rightly devote considerable 
attention to questions of moulding technique and the 
metallurgy and melting of cast-iron are well treated. 


be 








based upon a production of 2,000 tons of general 
engineering castings per annum, but melting costs in 
six different classes of furnace, taken from German 
sources, are merely stated to have been made “* at the 
average rate of exchange,” in these days a conversion 
factor which is distinctly vague. In connection with 
the various types Of melting furnace, there is also 
a slight inconsistency; in some cases the authors | 
having given useful figures of fuel consumption and | 
output, while in others such information is omitted. | 
The drawings illustrating the work are exceptionally | 
clear, and it is a pity that these have not been more 
largely employed to the exclusion of some of the 
half-tone illustrations which are decidedly lacking in 
detail. The book is published by Messrs. Chapman 
and Hall, Limited, London, at the price of 18s. net. 


The average engineer does not, it is to be feared, 
take spring design at all seriously. Quite a common 
practice, even when the spring is an important com- 
ponent, is for a draughtsman to measure a spring 
which has done more or less similar duty elsewhere 
and to modify the dimensions to suit his own case ; 
alternatively, one of the standard spring formule is 
Both these methods may lead to disastrous 
There are, of course, real difficulties to be 


used, 
results. 


|} overcome in the satisfactory design of a spring, due 


The need for precise information | 


can | 


very largely to the complicated formule required and 
to a lack of knowledge of the material employed. In| 
his third edition of Les Ressorts: Etude Complete et 
Méthode Rapide de Caleul, by M. Camille Reynal, the | 
author has dealt in small volume with a vast 
range of different types of springs, each of which is 
simply and clearly analysed. Almost all conceivable | 
types of laminated springs, both symmetrical and 
unsymmetrical, are referred to, and several very useful 
charts are included. The method of obtaining the 
energy which a spring may reasonably be expected to 
absorb is clearly worked out and many useful constants | 
are given. This treatment of laminated springs is 
typical of the author’s methods with the other types 


one 








}examples are included and each section has a series 


| and should prove a valuable addition to the engineer's 


| Questions pertaining to the stress in the material and 


| speed, and type of modern engines, as is demonstrated 


| account of the practical aspect of the matter is given 


| examines the main points by starting with the simplest 
|S. F. Dorey into the question of damping. 


| culty by an intelligent apprentice, since the work is 


| described by Gorfinkel, on page 827 of our 128th 


| with the latest German specifications for traffic loading. 


however, is the fact that this enlarged edition contains 
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with which he deals, including helical and volute springs 
for tension, compression, shock and torsion, and in 
material of various sections. Several useful worked 


of charts and data sheets. No attempt has been made 
to consider the properties of materials used for springs. 
so that in this sense the work is not complete, and 
on some details, such as the effect of temperature 
on springs, no information is given. Nevertheless, this 
little book fulfils the promise of its sub-title that it is 
“a complete study and rapid method of calculation,” 


library. The book is published by Messrs. Dunod., 
92, rue Bonaparte, Paris, and the price is 35 francs. 


The specialised character of the work involved in the 
design of tall chimneys for industrial establishments 
no doubt accounts for the rather limited number of 
text-books on the subject. A recent publication on this 
work, concise, yet fairly adequate, is entitled 4A 
Practical Treatise on Chimney Design, and is by Dr. 
D. A. Molitor. It is published, at a price of 2-50 dols.. 
by Messrs. The Peters Company, 243, West Congress- 
street, Detroit, Michigan, U.S.A. Since this small 
book deals also with fireplaces for houses and offices, 
it should be of service to architects in general. The 
treatment is necessarily based on American practice, 
but this does not sensibly affect its value for readers 
in this country, particularly with regard to the specifi 
cations for the materials to be used in given circum- 
stances. Moreover, much information is presented in 
the form of tables, relating to the dimensions of special 
bricks, and the proportions of the principal parts 
for structures of masonry, reinforced concrete, and steel. 





to the design of the foundations are treated along 
traditional lines, several points being elucidated with 
the aid of numerical examples. While the author's 
discussion on the stress produced in a tall chimney 
by an earthquake is interesting, experience and theory 
do not invariably lead to the simple solution given 
here, and a rational explanation of such failures as 
arise from this cause cannot well be formulated until 
the problem has been examined more thoroughly than 
hitherto. But this is not a question that is likely to 
confront average students of architecture and engineer- 
ing, whose needs are well served by what the author 
has to say about the different parts of chimneys, 
ranging from the foundations and the firebrick lining 
to the lightning conductor in the case of industrial 
types. 


Many interesting and important problems in vibration 
have followed as a result of the advances made in size, 


from time to time in the reports of insurance companies. 
The case of the crankshaft of an oil engine is specially 
interesting in this connection owing to the fact that 
it is, under certain conditions, liable to severe stresses 
due to torsional vibrations. In consequence, draughts- 
men and engineers responsible for the design and 
maintenance of such engines should have a working 
knowledge of the subject, and this necessarily applies 
also to students of mechanical science. An informative 


by Mr. C. H. Bradbury in his small book entitled 
7 orsional Vibration in Diesel Engines, which is pub- 
lished by Messrs. Charles Griffin and Company, Limited, 
London, at the price of 7s. 6d. net. The author 


of notions, and summarises the investigations of Dr. 
This is 
effected by steps which can be followed without diffi- 


illustrated by about a dozen well-arranged examples, 
into the solution of which is introduced the method 


volume (1929). As a further indication of the practicat 
character of this monograph, mention may be made of 
the short chapters on the construction and use of the 
Cambridge and Geiger torsiographs, the inference to be 
drawn from torsiograms, and the devices used to miti 
gate troublesome vibrations in shafts. The advantages 
gained by fitting a Bibby detuner” to the M.S. 
Dilwara are exhibited in graphical form on a folding 
chart, and the presence of this diagram suffices to 
indicate the potential value of the book to marine 
engineers, and especially to those reading for the Board 
of Trade Examination. 





In the second edition of the third volume of his 
treatise entitled Die Statik der Bauwerke, Dr.-Ing. 
R. Kirchoff has rewritten certain parts of the text with 
the object of bringing the results into conformity 


Of much greater importance for readers in this country, 
an interesting chapter on the theory of arches of 


symmetrical and non-symmetrical forms. This part 
. . . e o | 
of the book, like the remainder, includes some usefu! 
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‘pplications of influence lines which can readily be 
understood with the help of diagrams introduced for 
the purpose. Taken as a whole, the work affords | 
converuent means of arriving at the principal dimensions | 
of arches, and frames having rigid joints, since the 
numerical examples relate to systems of the kind 
commonly met with in drawing offices. The subject is | 
thus covered in a straightforward manner, from the | 


idea of a continuous beam to that of a built-up frame, 
and the method merits attention on the part of advanced 
students, as showing the main line of argument | 
followed by engineers in Germany. Many serious | 
ae vill appreciate the care taken to render the | 
ede oe practical as may be when complicated | 


* are under consideration. In view of these 





Book Club, 121, Charing Cross-road, London, W.C.2, 
at the price of 2s. 6d., we have a book dealing with 
the service of chemical industry and giving an account 
of the activities and romance of modern chemical 
developments. It shows how chemical science is 
applied to such problems as those of health, food, and 
transport, and it is explained how the processes of 
Nature involve chemical changes and are indeed the 
essential processes of our very existence. The many 
ramifications of the services of chemical industry to 
humanity reach out in most amazing ways to affect all 
our activities, and it is to the discussion of some of 
these that this volume is devoted, rather than to a 
greater elaboration of the technicalities. This rich 
world of facts takes on order and becomes comprehen- 
sible. Chemical phenomena are here presented as the 
satisfaction of a very natural and universal curiosity. 
The author interprets the vital service of chemical 
industry to humanity in an interesting and readable 
| manner. 











| SECTIONAL MOTOR LIGHTER 
FOR THE ZAMBESI RIVER. 


A VESSEL of unusual character, recently completed 
| by Messrs. J. I. Thornycroft and Company, Limited, 
| London, for service on the Zambesi River, is the twin- 

screw motor lighter illustrated in the accompanying 
| Figs. 1 to 4. The special feature of the lighter is 
| the method of construction, the material being teak 
| throughout, and the hull consisting of three sections, 
each separately floatable. The overall dimensions 
are 50 ft. in length and 9 ft. in beam, and the loaded 
| draught 1 ft. 6 in. when carrying a complement of some 
| 50 natives, together with equipment and other material 
| representing a total deadweight of about 7,000 lb. 
good qualities, the presence of what is a relatively long | The speed is comparatively high, 14} m.p.h. having 
list of corrections for a second edition is a matter for | been attained on trials in loaded condition, and 17} 
regret ; and these corrigenda should have been placed | m.p.h. light. The propelling machinery comprises 
at the beginning, and not at the end, of the book. | two Thornycroft petrol engines, rated to deliver from 
Wilhelm Ernst und Sohn, Berlin, are the publishers, and | 30 to 70 brake horse-power, driving, through 2: 1 
the prices are 18 marks in Germany and 13-50 marks in | reversing-reduction gears, twin propellers working in 
other countries. | tunnels. Twin rudders are fitted. 
| The peculiar method of construction was necessitated 
The majority of people are interested in the concrete | by the required combination of light draught, high speed 
facts of nature for their own sake, and not merely for | and maximum carrying capacity, and the difficulty of 
the réle they play in some great generalisation. A | transporting the vessel to the part of the Zambesi in 
scientific training does sometimes help to destroy this | which she will operate, which is above the Mumbova 
naive delight in the sheer diversity and oddity of | Rapids, some 80 miles beyond the town of Livingstone, 
natural phenomena. In Man In a Chemical World, | and nearly 1,000 miles from the sea. The three sections 
by Mr. A. C. Morrison, published by The Scientific | are built of teak planking, 1 in. in thickness, teak 
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being used also for the bulkheads, frames, and engine 
asing. The sections will be transported by sea to 
Beira, Portuguese East Africa, the engines being 
dispatched in a separate crate. From Beira, the 
parts will be sent by rail to Livingstone, which adjoins 
the Victoria Falls, and thence will be taken by lorry 
to the point above the rapids where they are to be 
assembled. The connected by bolts 
passing through the strengthened bulkheads, and when 
erection is completed an awning, carried on iron 
stanchions fitted in sockets, will cover the vessel all 
fore and aft. The lighter, which will be used to trans- 
port equipment and native labourers employed in the 
mining industry, has been constructed by Messrs. 
Thornycroft in collaboration with the owners’ consulting 
engineers, Messrs. Flannery, Baggallay and Johnson, 
London. 





sections are 








HELICAL-BLADE WOOD-PLANER 
CUTTER BLOCK. 


THE accompanying illustrations show a cutter block 


with helical blades, developed by Mr. John T. Pickles, 
Mytholm House, Hebden Bridge, with a view to 
eliminating the time required for blade sharpening in 
wood-planing machines using the conventional type of 
cutter, the blades of which are bevelled towards the 
back to give cutting clearance. When sharpening by 
the usual process of honing or * jointing ” is adopted, 
Mr. Pickles argues that this bevel is gradually destroyed, 
with the result that the power required becomes 
increasingly greater, and finally the blades have to be 
removed for bevel grinding. In the new helical-bladed 
design, the edges are not bevelled, but are square with 
the face of the blade. The blades are only 4, in. thick, 
and are of 18 per cent. tungsten steel, specially hardened 
and tempered. They are not backed, but are held in 
place by slotted studs, about 2-in. pitch, the blades 
being inserted in the slots as shown in Fig. 1, and 
secured by bolts passing through them. The spirally- 
curled shaving formed in cutting escapes freely. 

The knives, as shown in Fig. 2, are arranged helically 
on the cutter, the developed helix angle at the bottom 
of the blade being about 36 deg. to the axis of the 
cutter. The actual angle of the cutting edge 
ever, is about 45 deg. to that axis from the inherent 
properties of a helical surface. The blades can be ground 
down to the top of the bolts, at which diameter the 
cutting angle will be about 40 deg. As indicated by the 


chain-dotted lines across the blades in Fig. 2, the blades | 


ure always radial, and their cutting edges “ square 
with the face, that is, these edges are always tangent to 


a circle. The cutter block shown in the illustrations is 


+ in. in diameter, the blades being 1} in. deep, so that | 


the overall diameter is 6} in. There are 10 blades, so 


that at the normal speed of 3,600 r.p.m. a feed rate of | 


300 ft. per minute will result in 10 cuts per inch. With 
a feed rate of 150 ft. per minute there are, naturally, 
20) cuts per inch, and so forth. The cuts are, of course, 
of the full width of the block, the elevation of Fig. 2 
being in this respect unavoidably misleading. The 
quality of the cut is stated to be high and the operation 
to be free from chatter. The cutter block is made in 
several sizes, with a range of from 4 knives to 16 knives, 
and from 8 in. to 60 in. wick 


THE FIXATION OF SULPHUR 
FROM SMELTER SMOKE. 


lus world consumption of coal is about 1,200 million 
tons per annum, which contains some 12 million tons 
of sulphur, or twice the world’s average annual require- 
ments, it being estimated that no more than 200,000 
tons of this amount are recovered per annum. Grow 
ing public opinion against atmospheric pollution be- 
comes more insistent on the elimination of sulphur 
dioxide from flue gases, and the tendency, tor economic 
reasons, to put down large power stations in the 
vicinity of housing centres, has led to the necessity for 
1s complete a removal as possible of this product 
of combustion. The removal of sulphur in the form 
of hydrogen sulphide from hydrocarbon gases is also of 
increasing importance in petroleum refining, in which 
operations are improved by the use of sulphur-free 
starting materials. Catalysts are, in some 
liable to be injured by the presence of hydrogen sul- 
phide ; in other instances, expensive after-treatment, 
or methods that may even impair the quality of the 
finished product, have to be employed if hydrogen 
sulphide is present in the charge. Again, the risk of 
corrosive effects on the process equipment is eliminated 
by the removal of hydrogen sulphide. The problem 








processes, 


of sulphurous smelter gases and the economic utilisa 
tion of the products is another matter of great import- 
ance which has attracted considerable attention from 
Government departments and scientific bodies during 
recent years, and a number of schemes have been pro- 
posed for concentrating sulphur dioxide from smelter 
smoke by 


dissolving the gas in a suitable solvent, 


how -j 
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(6697.) 
| followed by its subsequent liberation in concentrated 
| form by heating the solution. Although several such 
| processes are now employed, and others appear to offer 
| promising possibilities, little has so far been published 
| to enable a comparison of the efficiency of the various 
absorbents to be made. 

The localisation and fixation of these sulphurous 
| bodies is important from the standpoint of national 
health and vegetation, and the prevention of the dis- 
coloration and the deterioration of buildings, quite 
japart from the financial and national self-sufficiency 
aspects of the recovery of saleable products. In 
| thickly-populated countries the discharge of sulphur 
dioxide into the atmosphere is forbidden for the 


| protestion of the health and property, as in the case | 


|of our own Alkali Acts, and as civilisation advances, 
further restrictions will undoubtedly be imposed. The 
relation of the intensity of odour and physiological 
effect to’ concentration of sulphur dioxide in air has 
been studied, and it has been found that five parts 
sulphur dioxide per million in air are faintly detectable 
by smell or taste ; ten parts cause slight throat irrita- 
tion ; fifty parts cause pronounced 
eyes; and 500 parts cause a severe sensation of suffo- 
cation even with the first breath. Much theoretical and 
practical investigational work has been carried out in 
European countries and in America on the subject of 
the fixation of sulphur from smelter smoke, and details 
of the sulphadine, basic aluminium sulphate and the 
ammonium sulphite-bisulphite have been 
described. Some previous researches on the subject 
have already been dealt with in our columns,* and 
a further valuable report on the subject has been 
recently issued by the United States Bureau of Mines. 
This is devoted mainly to a consideration of the partial 
pressures of sulphur dioxide over solutions of sulphur 
dioxide in mixtures of water and various aliphatic 
amines. The principal experiments were run on three 
amines which showed the most promise as absorbents 
for sulphur dioxide, and an attempt was made to deter- 

| mine which of them possesses the most favourable pro- 
| perties as a medium for absorbent purposes. The 
chemistry of the aliphatic amines is highly complex, 
and some of these amine bodies have only recently 
been marketed as commercial products. Of a series 
of amines examined, the best results were obtained by 
using commercial monoethanol amine, diethylene 
triamine and triethylene tetramine, and the physical 
properties of their aqueous solutions containing varying 
amounts of sulphur dioxide have been investigated 
from the point of view of their practical application in 

a works process. 

Since the efficient recovery of sulphur dioxide from 
an absorbent medium such as an amine solution 
'depends very largely on the partial pressure of the 
sulphur dioxide over the absorbing solution, extensive 
partial-pressure studies have been made, covering a wide 
range of temperature and concentrations of absorbing 
solutions, by Messrs. G. W. Marks and P. M. Ambrose, 
the results of which have been previously published. 
The equilibrium partial vapour pressure of sulphur 


| 
| processes 
! 


dioxide and water have been measured by the dynamic 
: } 
It was not | 


method, nitrogen being used as the carrier. 
possible to measure partial pressures above about 


300 mm. accurately, because the difference between | 


succeeding measurements was too great to be extra- 
polated back to the vapour-pressure ordinate satis- 
factorily ; a slight variation of one of the determina- 
tions would cause a considerable variation in the final 
value reported, 

Frictional losses in pipe lines are dependent to some 


* See ENGINEERING, vol. cxliv, page 189 (1937). 

+ Progress Report——Metallurgical Division No. 26. 
Fixation of Sulphur from Smelter Smoke, by A. H. 
Robertson and G. W. Marks. 

* Report of Investigations No. 3339, U.S 
Mines, { ashington D.C., 1937 
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extent on the viscosities of the fluids employed, and 
in view of this factor it is important to obtain data 
regarding the viscosities relative to water containing 
various percentages of aqueous solutions of amine 
bodies before and after saturation with sulphur dioxide. 
It has been found that the relative viscosities of the 
amine solutions saturated with sulphur dioxide increases 
very largely with an increase in the amine concentra- 
tion. While the density of aqueous solutions of diethyl- 
aminetriamine is approximately unity over a fairly 
wide range of temperature, the densities of solutions 
saturated with sulphur dioxide are markedly greater 
than unity. A decided volume change, varying widely 
with the type of amine and its concentration, also 
| accompanies the saturation of aqueous amine solutions 
| with sulphur dioxide. It has previously been shown 
that where a cyclic process is employed in which an 
aqueous solution of diethylene triamine is used as an 
absorbent for the recovery of sulphur dioxide from a 
gas mixture containing air, there is a slow oxidation 
of the amine sulphite to the sulphate stage, as in the 
case of the absorption of sulphur dioxide from smelter 
smoke, and the small quantity of sulphur trioxide 
| present is absorbed as the sulphate. It is now known 
| that the amine sulphate is not decomposed with the 
| liberation of sulphur dioxide on heating, and this fact 
|results in the accumulation of an inert salt in the 
| solution of no further value as an absorbing agent for 
}sulphur «dioxide. A process has been proposed for 
| effecting the precipitation of the sulphate present by 
| means of barium hydroxide, and hence liberating the 
}amine, and preliminary experiments in this direc- 
tion have been carried out with highly promising 
results. 

From practical considerations’ and from the point 
of view of operating a works process, it is important 
to know how much sulphur dioxide can be removed 
under definite temperature conditions from aqueous 
amine solutions saturated with sulphur dioxide, and 
this has been studied together with the concentration 
of amine, water and sulphur dioxide in solutions partly 
saturated with sulphur dioxide. A factor of import- 
ance in the selection of an amine solution as an absor- 
bent for sulphur dioxide is the quantity of gas held 
by the solution at any given temperature and concen- 
tration. This amount may be computed if the volume 
change on saturation and the densities of the saturated 
and unsaturated solutions at the desired temperatures 
are known. It is, however, difficult to make an 
accurate comparison of the effective capacities of the 
various absorbing agents for sulphur dioxide. In the 
Guggenheim process, when the smoke contains less 
than 3 per cent. to 4 per cent. sulphur dioxide the 
quantity of sulphite oxidised to sulphate is prohibitive. 
yet statistics have been published by H. F. Johnstone* 
for the absorption of sulphur-dioxide concentrations as 
low as 0-3 per cent. Recent work has indicated that 
the effective capacity, in grammes of sulphur dioxide 
per litre. using xylidine of 1: 1 strength, is 207; for 
ammonium sulphite-bisulphite of 22-5 mols NH, pet 
100 mols of water is 171; for diethylene triamine 
at 35-82 per cent. by weight is 207; and for mono- 
ethanolamine of 46-81 per cent. concentration is 94-5 
|The data available are not sufficiently complete and 
comprehensive for the most desirable sulphur-dioxid 
| absorbent to be arrived at; other important factors 
| involved obviously include the cost of the absorbent 
| used, the question of losses, and the relative rates of 
| absorption. However, fundamental scientific investiga 
| tions of this character represent a considerable addition 

to knowledge, and are important not only from th 
| point of view of the progressive development of 
| industrial processes, but also as contributions to the 
far reaching and complicated problems associated with 
atmospheric pollution in general. 





| 





| © Ind. and Eng. Chem., vol. 27, pages 578-593 (1937) 
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ELECTRICAL FEATURES OF THE | large units are in service in the Nevada wing and machines increase the power limit of the trans- 
BOULDER DAM POWER PLANT. * | one in the Arizona wing, while two other machines | mission circuits approximately 40,000 kW. They 
. . y in that wing will be in operation for the Southern | are of two designs, as shown in Figs. 453 and 
By L. N. Motumaas. California Edison Company, by June next. The | 454, Plate VIII, the former illustrating machines 
Previous articles of this series have provided | City of Los Angeles, which originally arranged for | built by the Westinghouse Electric and Manufac- 
a general description of the Boulder Dam project | two 287,500-volt transmission lines to Los Angeles, | turing Company, East Pittsburgh, and the latter 
and have dealt with the plant for controlling the dis- has recently contracted for additional power, which | machines constructed by the General Electric 
The last | will necessitate a third line for similar pressure,|Company, Schenectady. The main mechanical 
and when complete, the capacity of these three | difference will be seen to be in the spider of the 
circuits will be 400,000 kW. |rotor, the former firm having adopted single-arm, 
In commencing the description of the electrical | one-piece steel castings and the latter a double-arm 
|equipment, reference may appropriately be made | form, welded and bolted. The machines are 40 ft. 
electrical features of the installation, commencing | to relevant matter in previous articles of this series. | in diameter, 32 ft. in height above floor level, and 
with the 82,500-kVA generators. |For instance, a section through one wing of the | each weighs approximately 900 long tons. As they 
The Boulder Dam project is a three-purpose | power house was given in Fig. 361, on page 60 of | are too large to transport by rail assembled, it has 
development, providing for flood control, storage | our issue of July 15 last, and very clearly shows the | been necessary to do the major part of the assembly 
of water for irrigation, domestic and industrial use, | arrangement of one of the turbines with its super- and testing at the power plant. The stator frames, 
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charge from the reservoir above the dam. 
article brought the account down to the 115,000-h.p. 
turbines, and was concluded with a description 
of their governor gear. In the present article, 
it is prope ysed to deal briefly with some of the salient 

















Fie. 452. Wertpep Stator FRAME. 


TURBINE GALLERY IN Nevapa WING. 


Fie. 451. 


and the supply of some 5,860 million kWh of firm | posed generator, the position of the transformers | one of which is shown in Fig. 452, on this page, were 
and secondary electrical energy per annum. In| and other plant. Another section of the power | shipped in four sections with the core and windings, 
1930, contracts for the supply of the latter were house was given in Fig. 434, Plate XXX, with the | except the parting coils, completely assembled on 
entered into with the Metropolitan Water District | issue of EnervgertnG for December 9 last, and | each section. The stator frame is constructed 
of Southern California, the City of Los Angeles, | shows one of the large generators in elevation.|entirely of steel plates and structural shapes 
and the Southern California Edison Company,| Again, the turbine gallery was shown during | electrically welded together. Fig. 461, page 146, 
and arrangements made by which the entire cost | construction operations in Fig. 365, Plate IV, | shows one of the frames in the power house. The 
of the project will be paid off in 50 years. The | with the issue of July 15 last, and the same gallery | openings in the wrapper plate are for the coolers, 
power plant consists, as will be known to readers | is shown in Fig. 451, annexed, after several of the | to be seen in Figs. 453 and 454. The stator winding 
coils with 











who have followed this series, of eight large units | 


in the Nevada wing of the power house, and seven 
large and two smaller machines in 
wing. The main generators have a rated capacity 
of 82,500 kVA, and the smaller of 40,000 kVA. 
One group of four large machines will furnish 
power for the pumping plants on the Colorado 
River, supplying the Metropolitan Water District. 
A second group will supply the cities of Los Angeles, 
Burbank, Glendale and Passadena; and a third 
the Southern California Edison Company. The 
two smaller machines are for the supply of the 
Southern Sierras Power Company and the Los 
Angeles Gas and Electric Corporation. Another 
Sroup will furnish power to the states of Arizona 
and Nevada. With two 3,000-kVA station-service 
generators, the ultimate installed capacity will 
be 1,323,500 kVA. At the present time six ‘of the 

* Nintl 


Official 1 and Final Article of the series contributed by 
MCiais i 


of the United States Bureau of Reclamation, 
See vol. exliii, page 1 (1937). 


Denver, ( slorado, U.S.A. 


the Arizona | 


large units had been put into commission. The 
large shafts so prominent in this view connect the 
turbine runners with the generators overhead, one 
of the shafts, in the makers’ works, having been 
shown in Fig. 422, on page 551, of the issue of 
November I1 list. 

The generators are arranged with main exciter, 
pilot exciter and permanent-magnet generator for 
the turbine governor previously described, all 
directly connected to the upper end of the main shaft 
of the generator. The generators comprising the 
initial installation supplying power for the City of 
Los Angeles, California, are designed for operation 
at either 50 cycles or 60 cycles per second. They 
are rated at 82,500 kVA, for 150 and 180 r.p.m., 
13,800-16,500 volts, at unity power factor. Each 
of the generators has a flywheel effect or moment 
of inertia of 110 million lb. at 1 ft. radius, a 
transient reactance of 17-5 per cent., and a short- 
circuit ratio of 2-74 (60 cycle basis). The special 
electrical and mechanical characteristics of these 





|eddy-current losses. 


consists of machine-wound copper 
|conductors, subdivided into a number of small 
|strands of rectangular cross-section, each strand 
insulated from those adjacent to it to minimise 
Part of a stator, complete 


with windings, is shown in Fig. 459, page 146. The 


| coils, the size of which may be gathered from Fig. 
| 460, are insulated with full “Class B” insulation, 


consisting of mica tape impregnated with insulating 


/compound and pressed while hot so as to obtain a 


compact and homogeneous insulation free from air 


| pockets. The coils are given a final protective 


covering of semi-conducting asbestos tape which 
serves to earth the outer surface of the coils to the 
stator core and prevent corona discharge. 

The upper bearing brackets, which are well shown 
in the view of the completed portion of the power 
house given in Fig. 463, page 158, consist of a 
heavy bridge or spider of eight radial arms, attached 
to a central hub, and having a span of about 30 ft. 
This spider supports the upper guide bearing and 








140 


the thrust bearing and carries the entire weight 
of all the rotating parts of the generator and turbine, 
amounting to approximately 200 long tons. The 
lower bearing bracket provides a rigid support 
for the lower guide bearing and also carries the 
air brakes, which can be used as hydraulic jacks 
when it is desired to raise the rotating parts for 
the inspection and adjustment of the thrust bearing. 
The brakes are designed to stop the rotating parts 
from half speed in 74 minutes. A small portable, 
motor-operated oil pump is provided for working 
the lifting jacks. 

The generator rotor is about 25 ft. in diameter 
and its rim about 8 ft. in depth. The rotor is 
designed so that the stresses developed when revolv 
ing at runaway speed of 320 r.p.m. will not exceed 
two-thirds of the elastic limit of the materials used. 
The rim of the rotor is of the free or floating type 
[t is not restrained by the supporting spider, but 
is free to expand and contract. The central spider 
serves only to carry the weight of the rim and to 
transmit torque from the shaft to the rim. This 
construction makes it possible to determine defi- 
nitely the stresses in the rotor parts. The rim 
of the rotor is made up of a large number of thin, 
high-strength, steel plates, tightly clamped together 
by large through-bolts. The strength of the rim 
would not be appreciably reduced by a failure of 
any individual steel plates. A view of one of the 
General Electric rotors, being assembled at Boulder 
Dam, is given in Fig. 455, Plate VIII. 

The rotor pole pieces are constructed of thin 
laminations tightly clamped together and they are 
attached to the rim of the rotor by means of dove- 
tails fitting into corresponding slots in the rotor 
rim. The pole pieces are firmly held in position 
by tapered keys. A Westinghouse rotor with pole 
pieces in place is shown, in the power house, in 
Fig. 456, Plate VIII. The field coils consist of 
heavy copper strip wound on edge and covered 
by asbestos and insulation. Short heavy coil 
springs placed in recesses in the rim of the rotor, 





press against steel collars at the inner ends of the 
field coils and maintain a positive pressure on the 


coils which keeps them tight on the poles and com- | 


pensates for any shrinkage of the insulation. The 
field poles are provided with non-continuous, low- 
resistance amortiseur windings. 

The generator shafts are 38 in. in diameter, 36 ft. 
in length and weigh over 100,000 lb. Each shaft has 
an inspection hole approximately 6 in. in diameter, 
bored axially throughout its length for the inspection 
of the metal in the forging. As already noted, a view | 
of a complete turbine and generator shaft was given 
in Fig. 422, page 551, of our last volume, while 
details of the lower portions may be seen in Fig. 416, 
page 549, in the same issue of November 1], last. 

Each generator is provided with a thrust bearing 
in the upper bearing spider, carrying, as stated, the 
weight of the rotating parts of generator and turbine. 
Some of the 82,500-kV A generators and one 40,000 
kVA generator have Kingsbury-type thrust bearings, 
and others of the 82,500-kV A generators have General 
Electric Company spring-type thrust bearings. The 
guide bearings are all of the babbit-lined, sleeve 
type, designed so that the bearing liners may be | 
removed without disturbing the rest of the unit. 
Each generator is provided with an enclosed cooling 
system, with surface coolers through which cold water 
is circulated, to cool the air which is re-circulated 
through the generator by means of fans attached to | 
the rim of the rotor. The coolers and the circulation 
ire indicated in Figs. 453 and 454. The enclosed | 
cooling system affords complete control of the 
temperature of the generator, prevents dirt and 
foreign material from coming in contact with the 
generator windings and permits the use of carbon- 
dioxide gas protection against internal fires. The | 
system reduces the cost of maintenance and will 
increase the life of the Each main 
generator has eight surface coolers arranged sym- 
metrically around the periphery of the stator and 
the coolers have sufficient capacity to cool the 
generator with one of the eight coolers out of 
service. 

The field of the main generator and the excivers 
and automatic voltage regulators are all designed 
for high speed response. The main exciter is 


wenerators. 


connected directly to the field of the main generator 





| in voltage in three cycles. 
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Stator Frame COMPLETE WITH WINDINGS. 
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without any circuit breaker or field rheostat. 
Control of the field excitation is accomplished by 
controlling the field current of the main exciter, 
by means of an automatic voltage regulator of the 
high-speed, non-continuously vibrating type. The 
voltage regulators are designed to respond to changes 
The voltage of the pilot 
exciter is adjusted manually by a field rheostat. 
The handling af the generator rotors, which each 
weigh approximately 580 tons, is accomplished by 
two overhead electric travelling cranes, with two 
150-ton trolleys on each crane. These have already 
been referred to in previous articles. Each of the 
four crane hooks is connected to one corner of an 
H-shaped lifting beam, the middle, or cross-member 





Stator Frame Reavy FOR INSTALLATION IN Power Hovse. 


of which is arranged to pass over the generator 
shaft, and attached to it by means of a split collar 
fitting into a recess in the generator shaft. The 
generator rotor is carried by a trunnion built into 
the middle member of the lifting beam, which 
permits the rotor shaft to hang in a vertical position 
and equalises the load on the four hoists. A heavy 
roller bearing permits the generator rotor to be 
rotated so that the bolt holes in the generator half 
of the coupling can be matched with those in the 
corresponding half coupling on the upper end of the 
turbine shaft. 

Two interesting views of these rotors being 
handled by the overhead cranes, are given in Figs. 
457 and 458, Plate VIII. The former shows 4 
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rotor being lowered into place at an early stage 


of the installation work, while the latter shows|the moving parts. 


the Nevada wing of the station at a much more 
advanced stage, when several machines were 
completed and already in service. 
Fig. 463, is also of the Nevada wing, the four 





REMOVABLE Parts oF 2,000- anp 4,000-AmPERE CrRrcuIT-BREAKERS. 


by four motors, so as to'reduce the inertia of 
The large gear makes one 
complete revolution for each operation of the 
breaker. The first half revolution of ‘he ring gear 


The view,|serves to close the breaker and the other half 
| revolution to reset the operating mechanism ready 


machines appearing in this being at the down- for the next re-closure. 


stream end and the first to be completed. 

The generators are given complete tests at the 
power plant to determine if the guaranteed charac- 
teristics have been met. Friction and windage 
losses and stray load losses are determined by the 
deceleration method, the generator being dis- 
connected from the turbine and brought up to about 
120 per cent. of normal speed, and then allowed to 
decelerate under its own momentum, both with and 
without field excitation, the speed and time being 
accurately recorded as the machine slows down. 
From the speed-time curve thus obtained, and the 
calculated moment of inertia of the rotor, the friction 
and windage and stray load losses are determined. 
Rotation of the generator at 120 per cent. speed, 
without its turbine to act as a prime mover, is 
accomplished by electrically connecting the generator 
tested to another similar generator with full field 
excitation on both generators, the turbine of the 
second generator then being started and, the two 
units being locked together electrically, they start 
and come up to speed together. 7 ; 

Each main generator has two oil circuit-breakers 
which normally operate in parallel; each breaker 
has, however, sufficient current-carrying capacity 
to take the full generator output, so that either one 
of & pair of generator breakers can be taken out of 
Service at any time for inspection or maintenance 
purposes, without interfering with the delivery of 
power from the generator. The generator oil 
circuit-breakers are fully automatic and of the 
high-speed, metal-enclosed, triple-pole, single-throw, 
non-oil throwing, vertical-lift type, motor operated. 
They have a normal current-carrying capacity 
of 4,000 amperes and an interrupting capacity of 
2} million kVA at 16-5 kV. The overall operating 
time from the instant the trip coil is energised to the 
instant the are is interrupted is eight cycles, and 
the actual arcing time is approximately two cycles. 
pe a closing time from the instant the control 
“witch 1s energised until the contacts close is 
*pproximately 26 cycles, six cycles of which are 
required by the relays to energise the operating 
ao, A very special design of operating mechan- 
Pi — developed for these breakers in order to 
Secure the required high-speed operation. The 
mechanism consists of a large ring gear, driven 





These circuit-breakers consist of two major 
parts, namely, the fixed portion with its heavy steel 
supporting structure, the fixed disconnecting 
contacts and the motor-operated raising and 
lowering mechanism; and the movable portion, 
consisting of the circuit-breaker proper with movable 
disconnecting contacts. Fig. 464, page 158, shows 
one of these circuit-breakers with the doors open 
and transfer truck in position under the movable 
portion. The removable p:rts of the 2,000-ampere 
and 4,000-ampere circuit-breakers are shown in 
Fig. 462, above. Four large motor-operated 
screws with travelling nuts serve to raise and 
lower the movable portion. The circuit-breaker 
is raised when in the normal operating position, 
and in the lowered position it is disconnected 
entirely from current-carrying parts. The dis- 
connecting contacts are of the laminated, spring- 
pressure type, with all contact surfaces silver-plated. 
The movable portion of the circuit-breakers can 
readily be removed by lowering it on to a transfer 
truck by means of the motor-operated lowering 
mechanism. 

The design of the breakers involves two tanks, 
one within the other. The inner tank is a compression 
chamber in which the arc takes place. The first 
small separation of the arcing contacts results in 
the generation of gas by the arc in the compression 
chamber and the resulting pressure causes violent 
movement of the gases and volatilised oil from the 
compression chamber. through ports located adjacent 
to the arcing contacts, into the outer tank. The 
turbulence caused by this violent movement of 
oil adjacent to the point of arcing de-ionises the 
gas to a point at which the arc interruption is very 
rapid, and consequently burning at the arcing 
contacts is greatly minimised. The contacts are 
shown in Fig. 465, page 158. 

(To be continued.) 








WacGon-BuitpInc ProcramMME OF LONDON AND 
Nortn Eastern Rar~way.—During 1939 the London 
and North Eastern Railway is to build 3,894 freight 
wagons. These will include 3,600 12-ton mineral 
wagons with end doors, 200 brake vans to replace 200 due 
to be broken up, 40 fish vans, 50 banana vans, and 4 
carriage wagons, 
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V.—ELEcTRICAL ENGINEERING. 


(a) Heavy Plant.—The publication of the index of 
manufacturing activity compiled by the British 
Electrical and Allied Manufacturers’ Association 
which has been shown previously in Table I, has 
unfortunately been suspended since November, 
1937. Although it was argued that the index was 
not sufficiently accurate and tended to give a false 
impression of the state of activity in the industry 
since it was based on the horse power of the orders 
received by the heavy section of the industry and 
therefore did not include such plant as transformers 











TaBLeE [. Indices of Activity in Electrical Engineering. 
Beama Index (1929 = 100). 
pee | Year. Home, Export. Total. 
— — 
December ..| 1929 100 100 | 100 
” --| 1930 125 67 93 
a 1931 77 50 58 
pa | 1982 112 31 9 
se | 1938 | 67 44 56 
oe 1934 160 60 107 
8 | 1935 148 62 104 
rm 1936 250 167 
January 1937 264 105 175 
February |} 258 118 189 
March .. ae 255 125 188 
April 7 232 118 174 
May | > 233 116 173 
June oe a 0 238 114 174 
July ee ool 9 237 113 172 
August .. - o 220 107 161 
September .. a 218 97 151 
October. . ¢* an 197 93 144 
November : i ” 200 2 144 








and switchgear, it was certainly a useful general 
guide to conditions in the industry, which must now 
be inferred indirectly. The B.E.A.M.A. index up 
to November, 1937, is reproduced in Table I, since, 
owing to the fact that it is based on new orders and 
the work for the most part takes several months to 
complete, it probably gives some indication of the 
trend of activity, at any rate, in the earlier part of 
1938. 

Employment in the electrical engineering industry 
is shown in Table II, but these figures of course 
include employment in the light engineering section 
of the industry which forms the subject of the next 
section of this article. While the total number 





Taste II. JZlectrical Engineering. Actual Number 
Employed. 
Number of Workpeople. 
SS ND Index 
= Unem 1083 = 100. 
Insured. ployed Employed. 
) | 
July, 1923 .. 60,960 3,153 57,807 100-0 
» 1928 79,770 4,000 75,770 131-1 
» 1929 . 4,430 3,248 81,182 140-2 
» 1930 89,860 7,034 82,776 143-2 
» 1931 92,470 13,185 79,285 137-2 
» 1982 94,080 15,163 78,917 136-5 
» 1933 90,590 13,008 77,582 134-2 
» 1934 91,190 6,720 84,470 146-1 
» 193 | 93,410 5,740 87,670 149-9 
» 1936 101,700 3,784 97,916 169-3 
5» 1937 114,630 3,018 111,612 193-1 
» 1938 117,710 5,857 111,853 193-4 











insured continued the expansion which has been 
a feature of the industry since 1933, though at a 
much slower rate than in previous years, the increase 
between July, 1937, and July, 1938, was almost 
entirely offset by the rise in the number unemployed 
so that there was actually little change in the total 
employed. It is a significant feature of Table II 
that the long-term trend of employment in the 
industry is so strongly upward that even during the 
depression there was little falling-off in employment, 
and it is to be hoped that the present flattening of 
the curve will not be followed by a recession of 
any magnitude. 

In the Home market one of the most important 
influences is the degree to which extensions are 
necessary to selected generating stations in order 
to cope with the expansion in the consumption of 
electricity. The total output of electricity from 
public supply undertakings in Great Britain in 
1938 was approximately 24,000 million units, 
against 22,905 million units in the previous year. 
The increase was, therefore, one of just under 5 per 





cent., which compares with 13-3 per cent. in the 
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previous year and 15-1 per cent. in 1936. The 
fact that the increase was so much less in 1938 than 
in preceding years is being interpreted as due 
rather to the reduction in general industrial activity 
than to any slackening in the rate at which pre- 
mises are being connected to supply, and extensions 
to capacity which have been planned to meet the 
anticipated increase in demand over the next three 
years are on an even larger scale than in the previous 
two years. Actual extensions to capacity during 
1938 totalled 700,000 kW, compared with 350,000 kW 
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an estimated cost of 293,000/.; and smaller exten- 


| sions at Grimsby and Hayle (Cornwall). 


Although no orders were placed for generating 
plant comparable in size to the 100,000-kW unit 
which was ordered in the previous year from the 
Metropolitan- Vickers Company for the Battersea 
Station, the majority of companies were quite well 
supplied with orders. 
Company, for example, after supplying the two 
50,000-kW sets for Dalmarnock and the 30,000-kWh 
unit for Congella, South Africa, received orders 
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while new orders included a 50,000-kW unit for 
the Ironbridge Station; a 30,000-kW set for the 
Ayrshire Electricity Board and a 25.000-kW turbo- 
alternator for Canada. The General Electric Com- 
pany received an order for a 40,000-kW set for 


| Johannesburg and a number of additional orders of 
| which no fewer than seven were for generators of 
Messrs. C. A. Parsons and | over 35,000 kVA. The Brush Electrical Engincer- 
jing Company completed the installation of a 


| 37,500-kW set for Brighton and among new orders 
|Tapte IV. United Kingdom Net Imports of Electrical 











in 1937, while ext s sanctioned by » Central on ‘ . 2 : “hine 
n 7, hile extension sant tioned vy the I Tasie III. United Kingdom Exporte of Electrical | Machinery. 
Electricity Board to provide for increased demand Machinery. . 
up to 1941 comprised 680,000 kW of generating Monthly Index Value Index 
] 9.88 TT , | ace Volume. (1913 per Ton. (1931 
plant and 9,880,000 lb.-hours of boilers. These Monthly Index Value Index | Average. 100). ¢ 100) 
figures compare with 650,000 kW and 7,000,000 Ib.- Average Volume en oat oon a Aa 
hours, respectively in the two previous years. The a 
o20 : , | 1913 902 «36| «100 115-2 100 
1938 extensions represent orders valued at approxi- an 108 1931— 
: 7" . { 2,2 5-5 ) P en. ons 9 
mately 12,000,000/., compared with 9,500,000/. for eo ae 100 oo°e aot Qr. po a8 an-8 331-9 
a7 « . on ; 2nd ,, 382 2: 317- 275-9 
1937 and 10,000,000/. for 1936. Ist Qr 2,488 | 111-2 aoe 8 3rd 355 39-4 293-8 | 255-0) 
pa : . . 2nd 2,144 95-6 84-5 2 58: 4-6 344° 298 «6 
lhese figures bring out very clearly the difference} 3:4 " 2'060 92-0 198-9 * J . 583 64-6 | 344-0 298-6 
between the heavy and the light sections of the} 4th , 2,581 | 115-3 185°8 Ist Qr 201 22-0 377-0 327-0 
Raiite oh aan. ; ant Gin fA = ig | 1932— 21 5-0 495-0 428-0 
electrical « ngineering industry. The former i8| “ist Qr 2113 | 94-4 =| (146-0 172-0 ona " es os =? = 
concerned mainly with the rate of increase of — a yr = = thy 4th 119 13-0 | 315-0 274-0 
: : : . 3rd , 88 a4: 7-0 73 -¢ ” ‘ | 
generating capacity and is therefore influenced by| jth 1,622 72-4 | 156-0 | 185-0 "© 38 4-2 | 345-6 300-0 
- . . 7 aa sa — ia . = 8 x ‘ -2 345-6 zz 
the long-term outlook for the consumption of | 1933 a 2nd 65 7-2 | 207-3 258-1 
lectrici 7 Ist. Qr 1,481 66-2 | 153-4 181-5 — * a7 s.0 | on-2 244-1 
electricity. A decline in the rate of expansion of | onq 1413 63-1 155-9 184-5 =” 4 ae | ie 151 -¢ 
<<“ a ot - | =< 7 O | 174-7 
electricity consumption or even an actual fall in ae ; yoo 62-1 2. . 1934*— 
" t ,690 75-5 34°: 5a ” ac rk 72.28 
consumption would not necessarily presage any 1934 —— : ~A Qr. oe ty I fe ; 
. . . . -< “ey an wa.k a4.8 70. ¢ 2nd ,, 36 5 . 57 
serious falling-off in activity unless it were main- Qr yt “es Ns 2 the 3rd 149 16-6 -2 191-1 
. -d — , , 2nd ,, ,829 81-7 39- 65-4 ” > 4 
tained for a considerable period. The light section Sra 1837 92-1 | 143-5 169-7. | m.. ” 122 13-4 | 0 194-7 
, : . ’ “74 + 7s - 935*— 
of the industry, manufacturing for the most part ; 4th ,, 2,146 96-3 145-0 | 176: Ist Qr. 124 13-7 212-8 185-0 
, . . , . . 935 } a > i > 
consumption goods, is concerned primarily with |“). gr 2,245 100-4 154-0 182-2 — a. oa a ; san-2 
. . - * s ° ° . > @.k 6 Jrc 9 36 hd sai'o | vo"o 
the short-term outlook, and figures for electricity —~ . 2 os 2 Stes 169-8 =| 4th 121 13-4 | 224-7 195°] 
; ; et: rd ,, 2,12 95 5-6 72-2 = 
consumption probably provide a more reliable) 4th 2,544 113-8 155°8 184-3 | a Qr 194 21-6 157-0 
oe . “oy a , : ” ‘ . ¢ 21-6 } 157 
indication of the trend of activity in this case, 1936 ‘ . | 2nd 243 26-9 | 162-0 
) : > . . : Ist. Qr. 121-8 154-2 182-5 3rd wi 215 4-1 170-0 
One section of the heavy electrical engineering| ona |, 103-8 158-1 187-1 ob ” os1 20-0 154-2 
field, namely the production of electric motors, is,| 3rd 114-2 155-9 184-5 1937*— 5 oe. 7 
. 7 nor > . 4th 120-1 165-0 196-5 } “Ist 907 on.9 185-2 
of course, more sensitive to fluctuations in general | }937 | ona ©. on4 31-5 177-3 
: . —_ ° . 20.28 as 6 21K - at 31l*d rer) 
industrial activity and there is little doubt that the a Qr. a as +o He | $rd | 27 30°4 | 171-4 
7 . . : . 2 2nd ,, 24-6 58 -¢ . | - ane R FO .4 
past year saw some falling-off in orders in this field,|  3rq 115-9 167-8 198-6 — me .| 373 41-4 152-2 
which may well continue during 1939. Neverthe-| 4th 141-1 72-2 203-8 “Ist Qr. 265 29-4 188-5 163-6 
. : . 938 ° oo On. , 57. 
less, even here the full force of industrial re Ist Qr 5 804 174-0 160-1 187-3 = ” san = : a ; 7 : 
4 > ° + 72.6 o 7 ore . fetal 2 ) ¥6- ) ) 
cession is partly offset by the long-term trend) =m .. ena ih 1 es 4th 150 16-9 257-6 223-6 
: . e - " . 3re 3,7 5 207°5 sad 
towards the increased use of electricity in place of 4th 3,665 163-8 192-3 224-9 
coal and steam power. * Gross imports. 
TABLE V. EXPORTS OF GENERATORS, MOTORS, CONVERTERS AND TRANSFORMERS. (£000’s OMITTED.) 
] | i “| Psi i] ; eee ie ; : 
Country 1931 1932. 1933 1934. Per cent 1935. Per cent. || 1936. | Per cent. ! 1937, | Per cent. | 1938.* Per cent. 
J | | 
United Kingdom 2,255 1,759 1,606 2,063 29-2 2,397 2,992 34-5 3,481 32-8 4,877 39-3 
Germany 4,365 4,492 2 2 2.042 29-0 2.215 2,716 31-2 3,380 31-8 3.200 25 8 
United States 2.875 1,405 931 13-2 1,175 1,227 14-1 1,701 16-0 1,880 15-2 
Swedent 704 658 x01 11-3 878 838 9-6 894 8-4 900 72 
Switzerland 1,166 501 511 7:3 577 536 6-2 7386 7-4 970 70 
France ¢ 1.051 R39 627 700 10-0 490 3380 4-4 379 3-6 580 4-7 
Total 12,506 0,654 6,683 7,048 100-0 7,732 8,689 100-0 10,621 100-0 12,407 100-0 
* Estimates based on 9 montha for United States and 11 months for Germany, Sweden and Switzerland. 
t Includes some other unspecified electrical machinery and parts for electro-mechanical equipment, such as fans, vacuum cleaners, &c. 
+ Includes rectifiers 
4 i oO = CV cxpP Ts r C j Sw 1H -GE 7 e UNITE Str. [Ss AN JN c CINGD . 
The schemes sanctioned during 1938 appear to rABLE VI. Exports or CoNTROL AND Sw ITCH-GEAR FROM THI Unrrep States AND UNITED KinGpoM 
(£000's OMITTED.) 
have comprised a large number of moderate or ‘ 
. | | 
comparatively small extensions So capachy, though 1931. 1932. 1933. | 1934. 1935. | 1936. 1937. | 1938. 
a new generating station comprising two 30,000-kW | 
generators is to be built at Little Barford, Bedford- { ik 2 1,1 1,431 4 
. : » Tnited Kingdo 1,365 1,260 889 ,101 4 1,765 2,038 2,827 
shire, under the Board's scheme for the develop- United States rm 560 294 248 272 363 690 781 wo7* 
ment of South East England. Other important rotal ; 3 1,373 ; ‘ 
» Tots 925 | 55 37 ,373 ,79 2,455 2.819 73 
projects include extensions to the Kirkstall Power _ aus 3,566 ae ‘ oe ” . 
Station at Leeds involving the installation of an ae 
q , * Estimate based on 9 months. 
additional 30,000 kW and boilers with a capacity 
of 250,000 Ib. per hour at an estimated cost of | for two 53,500-kW units for Birmingham, and received one for a 20,000-kW set for Halifax. The 


720,0001, ; extensions at the generating station of the 
Cardiff Corporation, comprising a 30,000-kW turbo- 
alternator and boilers with a capacity of 150,000 Ib. 
per hour at an estimated cost of 500,000/., the instal- 
lation of an additional 20,000 kW at York and con- 
siderable extensions at Sheffield, primarily to meet 
the increased demand arising from electrification 
of the London and North Eastern Railway line 
from Manchester to Sheffield. The eastern section 
of this line is to be fed from Sheffield, the centre 
section by the Yorkshire Power Company and the 
western section by Manchester Corporation. It was 
also announced that Sunderland had prepared a 
scheme for the expenditure of 675,000/. on electrical 
development over the next five years, while exten- 
sions were approved to the Prince Rock Station of 
Plymouth Corporation at an estimated cost of 
266,980/.; the Foundry-street Station, Halifax, at 





30,000-kW sets for Northampton, Derby and Cal- 
cutta. They also have under construction two 
50,000-kW units for Bunnerong, New South Wales, 
which were ordered in 1937. The Metropolitan- 
Vickers Electrical Company had on hand a second 
60,000-kW unit for Brimsdown and received orders 
for a 50,000-kW unit from Sheffield Corporation and 
a 20,400-kW generator from Plymouth. An 
important export order received by this company 
was for the machinery of one of the largest hydro- 
electric power stations in Finland, which it is stated 
will have an annual output of 700,000,000 kWh. 
The work completed by this firm during the year 
included two units of 51,500 kW for Liverpool and 
one of 51,250 kW for Barton, Manchester. The 
British Thomson-Houston Company completed the 
second 51,600-kW unit for the Lancashire Electric 
Power Company and a 30,750-kW set for Coventry, | 





English Electric Company installed a number of 
sets including two for Stourport and one for Black- 
burn Meadows, Sheffield, while of the new orders 
received the most important was for the Ferry- 
bridge Station of the Yorkshire Power Company, 
comprising two 40,000-kW generators. The com- 
pany were also active in supplying equipment for 
hydro-electric power plants, including the latest 
extension to the Lochaber station of the British 
Aluminium Company. At the end of the year the 
company had on hand export work for Palestine, 
Australia, India and the Federated Malay States. 
Although the main network of the Grid has now 
been completed several important extensions were 
made during 1938. These included the 132,000 volt 
lines from Upper Boat to Ebbw Vale for the supply 
of the steelworks, and 132,000-volt lines trom 
Leicester to Corby, from Brighton to Worthing an¢ 
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in the Wirral Peninsula. Preliminary work was South Africa ; 5 for Perth, Western Australia, and 
also put in hand with regard to the construction of | 2 for Hobart, Tasmania, while 4 were for the South 
the 132,000-volt lines from the new Littlebrook | Lancashire Transport Company. In _ October, 
Station of the Kent Electric Power Company. There | Messrs. Crompton Parkinson received an order for 
was also a notably good demand for high-voltage |the motors and control gear for 44 trolley-’buses, 
switchgear, both in connection with aunstations | being built for the Brighton Corporation by the 
in order to meet the increased demand from the | Associated Equipment Company Limited. There 
Grid, and with the tube extensions being carried | still remains a considerable number of trams to be 
out by the London Passenger Transport Board. In| replaced by trolley-’buses, and satisfactory orders 
connection with the latter a contract valued at | should continue over the next few years, though in 
37,0001. was placed with the Metropolitan-Vickers | London, at any rate, there are signs that the rate 
Company for switchgear for 21 new substations, | of replacement may be falling off. In 1939, the 
10 on the North London and 11 on the North-east | London Passenger Transport Board are to provide 
London extensions. | 400 trolley-’buses in replacement of trams, against 
The year 1938 was also remarkable for the amount | 450 in 1938. 
of railway electrification completed. In March| There wasa satisfactory increase in British exports 
both the newly electrified Wirral section of the | of electrical machinery in 1938, particularly by value. 
London Midland and Scottish Railway and the | The monthly average of quarterly exports is shown 
new electric passenger service between Newcastle | in Table III, and it will be seen that these were 
and South Shields were inaugurated. Later in the | maintained at a high level throughout the year. It 
year the Southern Railway completed the electrifica- | is to be hoped, however, that the sharp rise in value 
tion of a further 76 route miles, comprising the per ton to 192-31. in the fourth quarter of the year 
sections between Dorking, Horsham and Havant; | does not indicate that British manufacturers are in 
Three Bridges and Horsham ; West Worthing and | danger of losing their competitive position in export 
Littlehampton ; and Barnham Junction and Bognor | markets. 
Regis. It is stated that since the completion of | The total export value for 1938 of the categories 
these sections the train miles run by electric trains | included in Table III, namely, generators, motors, 
on the Southern Railway have exceeded those run | converters and transformers, starting and control 
by steam trains. At the end of December, 1938, | gear for motors, switchgear and electrical machinery 
electrification was completed on further sections | not elsewhere specified, amounted to 7,892,5841., 
of the Southern Railway between Virginia Water and | against 5,684,962. in 1937. Of these totals, 
Reading via Ascot ; Ascot and Ash Vale; Frimley generators account for 1,880,874/. in 1938, against 
and Pirbright Junction ; and Aldershot and Guild- | 1,135,443/. in 1937; motors for 1,738,2741., against 
ford. These extensions comprised a further 43 route | 1,501,362/. ; converters and transformers, 1,257,9181., 
miles, bringing the total of electrified track up| against 847,9371.; switchgear, 2,216,949/., against 
to 655 route miles. Good progress was also made | 1,584,305/.; and the remaining items, 798,569/., 
during the year by the London and North Eastern | against 615,915/. As in the previous year, South 
Railway on the electrification of the Manchester-| Africa was the principal market for generators, 
Sheffield line referred to above, and of the suburban | taking 25-4 per cent., against 21-2 per cent. in 
lines from Liverpool-street and Fenchurch-street to | 1937, followed by Australia, 13-2 per cent., against 
Shenfield. Good progress was also made with the | 16-3 per cent.; and India, 15-6 per cent., against 
joint scheme of this railway and the London} 15-1 percent. The British Empire as a whole took 
Passenger Transport Board, involving the extension | about 83 per cent. of total exports in both years. 
of the Central London Tube eastwards from Liver- | In the case of motors, South Africa, Australia and 
pool-street and the electrification of the surface | Indi were again the principal markets, while in 
track between Leyton and Ongar and Newbury the case of other electrical machinery South Africa 
Park and Woodford. The Great Western Railway|was the most important, but India was more 
has also been co-operating with the London Passen- important than Australia. 
ger Transport Board in the extension of the Central | Imports of electrical machinery, which are very 
London line from Acton to Ruislip and is consulting | smal] compared with exports, showed a considerable 
with experts on the possibility of further electrifica- | decline from 3,475 tons, valued at 678,551. in 1937, 
tion schemes. | to 2,489 tons, valued at 487,308/. in 1938. Imports 
According to the chairman of the Southern Rail- | consist mainly of motors, which accounted for 
way, suburban electrification resulted in earnings | 63-5 per cent. of total imports by value in 1938, 
of 27 per cent. on the capital cost and 16 per cent. | against 53 per cent. in 1937. Quarterly imports 
on the total expenditure. Earnings on the extra | are shown in Table IV. 
capital required for the Brighton electrification had Table V shows exports by value from the leading 
amounted to 21 per cent. and those on the/ countries of generators, motors, converters and 
Eastbourne electrification to 12 per cent., while | transformers, while Table VI shows exports by 
the first six months’ operation of the Portsmouth | value of control and switch-gear from the United 
scheme showed a return of 9 per cent. These | Kingdom and the United States. It will be seen 
figures have been attacked on the grounds|that the increase recorded in British exports was 
that owing to the expansion of industry in| considerably greater than that in exports from 
Greater London the number of regular passengers | other countries, and the British share of the total 
on the Southern Railway would have increased in exports of the countries shown in Table V rose | 
any case, and that this has been the major factor | from 32-8 per cent. in 1937 to 39-3 per cent. in| 
responsible for the increased earnings. It is, how-| 1938. The outstanding feature of the Table is the 
ever, unlikely that the number of regular passengers | fact that, while exports from all other countries 
journeying between London and the various stations | increased, those from Germany fell from 3,380,000/. 
on the newly electrified lines would have reached | to 3,200,000/., the German percentage of the total 
anything like the present level without the marked | declining from 31-8 per cent. to 25-8 per cent. In 
improvement in the service which has resulted from | control and switch-gear, British exports increased by 
electrification. | 39 per cent., compared with 16 per cent. in the case 
It is understood that the Southern Railway | of the United States. 
scheme for the electrification of the Sevenoaks-| Qn the whole, the outlook for the electrical 
Hastings line has been abandoned owing to the | engineering industry in the current year would seem 
restricted loading gauge, which would necessitate | to be reasonably satisfactory. Orders for generat- 
special new electrical rolling stock, and the fact | ing plant are likely to continue at a satisfactory 
that there is already one electrified route between | rate over the next year or two, though some con- 
on pen oa oo ne it | traction must be looked for thereafter unless the 
tion > the , / aa . oe ne of ch > Ten : adeo Welle rate of increase of electricity consumption rises 
Settiontied brs r woe e r the aes orl 3 ; 8- above the level of last year. Exports are dependent 
renee ee ee aE mainly on industrial conditions in South Africa, 
ghton line at East Croydon. India and Australia, and should be well maintained 
Orders for trolley-"bus equipment continued at a|in the current year. The immediate outlook, in 
Satisfactory level during 1938, both from home and | fact, is probably more satisfactory for the heavy 
—— sources. Thus, in August, the General | section of the electrical-engineering industry than 
“ectric Company received orders for the electrical | for any of the other sections of the engineering 








which can look forward to further heavy orders in 
connection with the re-armament programme. 

Another factor tending to maintain the activity 
of the industry in 1939 is the recent Government 
decision to provide a national reserve of electrical 
equipment for use in the event of war. This will 
take the form of a reserve of switchgear, trans- 
formers and incidental equipment to be available 
for installation wherever required. The total cost 
is estimated at 3,000,000/., of which Parliament is to 
be asked to pay half, and to authorise borrowing the 
remainder. 

















THE UNDERGROUND MILL AT THE 
BIG MISSOURI MINE, BRITISH 
COLUMBIA. 


THE mill at the Big Missouri Mine, British Columbia, 
Canada, which produces gold and silver, is of unusual 
interest owing to the fact that it is constructed com- 
pletely underground, and involved the excavation of 
some 80,000 tons of rock. Although very considerable 
expense, delay and numerous engineering difficulties 
were thus involved, the peculiar conditions prevailing 
appear to have fully justified the undertaking. The 
severe climate characterised by heavy snowfall during 
six months of the year, and the topography of the 
country which is rough and mountainous, were the 
major factors influencing the decision to build the mill 
entirely underground. 

Details of the excavation work, the mill installation 
and the power plant at the Big Missouri Mine were 
given in two papers* which were read last spring 
before the Canadian Institution of Mining and Metal- 
lurgy, from which the following summary has been 
repared. 

The mine is located on the Upper Salmon river, 
22 miles north of Stewart, B.C., which is at the head 
of Portland Canal, a narrow natural channel which 
penetrates 100 miles inland from the coast into the 
Coast Range Mountains. The claims of the Big 
Missouri lie partly on the Big Missouri ridge and 
down the sides. The elevation of the ridge reaches 
3,600 ft., and it is about half a mile in width, sloping 
down on the east to the Joker Flats in Cascade Creek 
valley. Preliminary development of the mine took 
place from the mine camp on the flats at an elevation 
of 2,800 ft. by means of an adit driven under the ridge. 
In order further to explore the ore deposit, the 2,850-ft. 
level was driven through to the west side of the ridge, 
a surface incline was built, and a tunnel was driven 
500 ft. lower down at 2,350 ft. elevation, from the 
west side of the ridge. This avoided the necessity 
of sinking a shaft, which would have been costly owing 
to trouble with water. 

Glaciers fill the larger valleys above the elevation of 
1,000 ft., and the peaks and ridges are ice-capped. 
Between October and April snow lies to a depth of 
15 ft. On the western slope there was no site available 
free from the danger of snow-slides and suitable for the 
construction of the mill. The building of a road could 
only have been accomplished at excessive cost. More- 
over, the location of the mill underground below the 
2,350-ft. level and below the known ore-bodies obviates 
any necessity for hoisting the ore, and for the first few 
years of operation all the ore can be hauled to the bin 
along the main haulage level, a distance of only 2,500 ft. 
The distance to the camp buildings is about 6,000 ft., 
entirely through underground workings, and thus 
sheltered from the weather. Heating of the mill, 
which would otherwise have been necessary, is not 
required and the extra heavy construction necessary 
to carry the snow load is avoided. 

It was essential at the outset to determine whether 
rock conditions were suitable for such a large excava- 
tion and whether the back and walls of the opening 
would require support. A large amount of driving, 
raising and diamond drilling, as well as some stoping, 
had been done in the upper part of the mine and this 
served to show the nature of the rock. Most of the 
Missouri ridge is composed of poorly stratified volcanic 
tuffs, and where undisturbed by faults this is strong 
and stands well. It was necessary, however, to find a 
large block as free as possible from faults and for this 
purpose the 2,350-ft. level tunnel already driven 
provided a good section only a short distance above 
the location intended for the mill excavation. Although 
a body of soft and badly shattered argillite occurs near 
the entry to this tunnel, just beyond it is a stretch 
of about 700 ft. of firm, strong tuff; past this point 
there were numerous wet faults. Diamond-drill holes 
put down from the 2,350-ft. level showed that the 
argillite had a very flat dip, and it was therefore 


* “Underground Mill Excavation at the Big Missouri 
Mine,” by D. 8. Campbell. “ Mine Installation and 
Power Development at Big Missouri Mine,” by G. H. 





*quipment for 45 trolley-’buses, 34 for Pretoria,| industry in general, with the exception of those 


McKay. Trans. Can. Inst. M. & M., vol. xli (1938). 
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the with 


ind sides. 


it a elevation than jaw-crusher and 


three benches cut in the floor From the end 
of the gyratory room a drift was driven for the conveyor 


lower 


helt to the tine-ore bins, which are located directly 
underneath the conveyor gallery These bins are 
similar in shape to the coarse-ore bin but only 25 ft. in 
height. Their positions are indicated in the plan, 
Fig. 3. 


At the bottom of the upper mill skipway is the 
machine shop and ball-mill section (Figs. 1 and 3). 
rhis is a chamber measuring 178 ft. by 37 ft.6in. The 
machine shop, 74 ft. long and 30 ft. high, is divided 
from the ball-mill bay 10-ft. step in the floor. 
Che transformer station is cut out from the south-east 


by a 


corner of the machine shop 

rhe flotation, regrind, and cyanide section lies on 
the side of the ball-mill room, on an incline of 
s8 deg. The size of this chamber is 140 ft. long by 
4 ft. wide, the highest point being 55 ft. This section 
is connected at the top for the whole of its length with 
the ball-mill The inclined bottom of the 
flotation and cyanide section was cut in nine benches 
elevations to accommodate the flotation 


west 


section 


it different 
cells, regrinding ball-mill, filters, thickening and 
igitation tanks, pumps, and other millequipment. The 


shortest distance from the mill to the surface is 400 ft. 
In the mill layout, arches were designed over the 
wider hacks, the ot of the arches 
being equal to the width of the span. These arches 
were modified in some places according to the nature 
of the rock. In the cyanide section, the radius was 
considerably shortened After had 
tested by borings with the diamond drill and the site 
finally settled upon, a suitable location for the entry 
of the pilot tunnel on the hillside was selected. A 
connection was then made to the 2,300-ft. level by 
covered with snow shed 
ding. The then driven a distance 
of 777 ft. to the base of the mill. During the excavation 
work for the mill, work was proceeding on the hydro- 
electric power plant : the only 
ivailable was that from « 360-h.p. Diesel plant. 
ro develop the block of for 
driven trom bottom 
used 


radius curvature 


the ground been 


means of a surface tramway 


pilot tunnel was 


meanwhile. power 
vround 
the upwards, 
machines and an 
of 14 ft. per day. The 


excavation was 
Ingersoll Rand 
iverage advance accomplished 
work was planned so that 
possible would fall by gravity into chutes. The backs 
i the chambers were shaped out and arched first 
n all cases before the ground underneath was removed. 
In the ball-mill section the back was carefully shaped 
out, using drifters fixed on 8 ft. to 20 ft. vertical bars. 
When the coarse bin was completed, the crushing 
section was cut out and the conveyor gallery driven. 
In mining out the bottom sections, where the broken 
rock would not gravitate to the chutes, and in cutting 
the benches, drifters mounted on tripods were used 
ind the spoil NC raped to the chutes. 
of the ground from the ball-mill and the machine-shop 


stoping being 


the mill, the | 


ENGINEERING. 


tyres were tried at first, but the combined weight of 
lorry and load broke down the edge of the road to 
such an extent that the use of heavy transport equip- 
ment had to be abandoned. Most of the haulage was 
done by a local transport company using 2-ton lorries 
with dual tyres and carrying 3-ton During 
the five or six months when snow conditions on the 


loads. 


| upper end of the road made trucking impossible. all 


freight was transferred to sleighs and hauled the last 
seven miles with a ** Tractractor 40 " equipped with an 
Isaacson bulldozer for clearing the road. 

As the surface skip track connecting the 2,850-ft. 
level to the 2,350-ft. level was used for hoisting men, 





a limit of one-ton load had been placed on the skip | 


car; 
2,850-ft. level tunnel and skipway snow-shed, made it 
necessary to build a tractor road over Missouri ridge. 
For constructing this road and for traction over it, 
a Diesel Caterpillar tractor was obtained, weighing 
22 tons, equipped with a Le Tourneau angle-dozer, 
12 ft. 7 in. wide and a single-drum two-speed hoist 
with a drum pull of 32,000 Ib. at low speed. In two 
weeks after the delivery of this equipment, 4,400 ft. 
of road, rising 650 ft. to the summit of the ridge. had 


been completed. On the Salmon Glacier slope of the 


ridge, solid rock was encountered immediately below 
the surface, and in order to limit the grades to a 


maximum of 35 per cent., cuts up to 20 ft. in depth 
had to be excavated. Heavy snow and occasional 
drifting impeded the work continually, so that another 
three months were required to complete the road to 
the top of the 44-deg. slope on the mine skipway. 
Below this the country was either subjected to snow 
slides or was too precipitous to permit the road being 
extended to the 2,350-ft. tunnel level. 

In order to handle the larger pieces of mill equipment, 
it was necessary to enlarge the snow-shed and widen 


this, combined with the limited clearance in the | 
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and having a maximum capacity of 15 tons per hou 
From these feeders the ore is carried to the ball-mil 
feed boxes by 24-in. conveyors. The fine grinding 
plant consists of three 6-ft. by 12-ft. ball-mills, e. ¢. . 
provided with scoop feeders and running in close: 
circuit with Dorr duplex classifiers f, f, f. The ball 
mills run at 23-9 r.p.m. and are driven by 150-h.; 
motors through Cutler-Hammer magnetic clutches and 
speed reducers. Between each ball-mill discharge an 
classifier are placed two-compartment 16-in. by 24-in 
Denver jigs with by-passes. 

The classifier slime overflow runs into a distributo 
which divides the flow® between two 10-cell counter 
current type 24-in. Sub-A.M.S. machines g, g, each « 
which is driven by a 50-h.p. motor by means of 
Vee-belt. The M.S. tailings run into a box, from whicl 


|} a wire-wound rubber pipe conveys them to the lowe, 


the skipway incline tunnel to 12 ft. by 7 ft. 6 in. inside | 


clearance. A 5-ton derrick was built at the end of the 
road, and skid-rails installed on the incline. Heavy 
timber drag-sleighs., 16 ft. long by 8 ft. wide, with 
j-in. by 8-in. flat iron runners, were used for hauling 
equipment over the tractor road. From the end of 


the road, at an elevation of 2,450 ft.. the hoist on 


| the tractor was used to lower material to the 2,350-ft. 


is much of the spoil as | 


Three-quarters | 


chambers, which are long and flat, were mined in this | 


manner. The largest round blasted consisted 
ninety holes from 15 ft. to 20 ft. in depth. 
blasting with three delays was used in the larger holes ; 
this tended to shatter the rock better. Two 
scrapers were employed, and handled about one-third 
of a yard well loaded. On the longer hauls, 
two 74 h p. air hoists were set up side by side, and for 
the shorter benches a double-drum hoist was used. 
Half-inch wire rope was employed and the pull was 


doubled both on the forward haul and the back haul. 
l 


when 


After mining had been completed, all backs were 
carefully examined and all loose material barred 
down with the aid of 40-ft. ladders, where necessary 

light jack-hammer being used \ltogether, some 


The total cost 
pilot tunnel, 


2.000) vards of rock were excavated 
of the mill excavation, excluding the 
diamond drilling, and other preparation work, amounted 
to 117,074 dols. (Canadian) 

\ major problem in the installation of the mill plant 
it the Big Missouri mine was that of transport Over 
2.500 tons of material and equipment, including heavy 
had to distance of 
from tidewater to the mine 
in elevation o it had to 
through the Big Missouri 
of 3.450 ft.. to its final 
the surface between the 


be transported a 
level at Stewart 


7 Son) ft 


mac hine 
“1 miles, 
camp, at 
conveved either 


parts, 


l he The 


ty over of 


ridge, to an elevation 
clestination sine ft 
2.150 ft. and 2,350 ft 

After leaving the dock at Stewart. the 
the international boundary into Alaska, following the 
the Salmon for Il miles It 
two miles crossing back into 

For the four miles, the road 
to the is very narrow, with many sharp 
curves and grades up to 25 per cent., until it reaches 
the summit In winter, the last stretch of the road 
is subject to heavy snow drifting, particularly at 
point known as * The Gap,”’ where the snow may pile 
up to a depth of 20 ft. or more 

In of the fact that 
TD 


rising 
from 

levels. 
road crosses 
lower stretches of river 
then climbs for 
British Columbia last 


Missouri mine 


one 


of mill 
dual 


Sone 


he 


view of the pieces 


weighed tons, ivy lorries with 


equipment 


of | 


| 


Electrical | 


3-ft. | 


tunnel level. Low-slung steel cars on an 18-in. gauge 
track were used on the 2.350-ft. level for the 800-ft. 
underground haul to the head of the upper mill skip- 


way. At this point, everything had to be again 


end of the mill, where a 6-in. wood-stave pipe runs 
along the pilot tunnel to the surface. The middk 
vroduct is foreed by a 4-in. Wilfley sands pump 1 
the distributor ahead of the primary mills. Conce: 
trates pass directly into a 20-ft. by 10-ft. Dorr thickene: 
h, from which the overflow runs either into the mid 
dlings pump box or tailings launder as desired. 
4-in. duplex diaphragm pump, driven by a 2-h.) 
Boston motor and reduction gear, pumps the thickene: 
underflow to a 4-ft. 8-in. by 11-ft. Feine string dischary: 
filter 7. 

The filter cake is re-pulped with mill solution in a 
12-in. by 13-ft. 10-in. Link-Belt pug-mill &, driven at 
100 r.p.m., and passes with the jig products to a 6-ft 
by 6-ft. ball-mill /, running at 24 r.p.m. and driven 
by a 75-h.p. motor through Vee-belts and a clutch 
This re-grind mill is arranged in a closed circuit with 
a 3-ft. by 25-ft. Dorr simplex classifier m, from which 
the sands flow directly into the launder between the pug 
mill discharge and the ball-mill scoop feed box. The 
classifier slime overflow runs into an 18-ft. by 10-ft 
Dorr thickener x, from which the underflow is forced 
by a 4-in. duplex diaphragm pump to a 14-ft. by 16-ft 
Denver agitator 0,, thence into a second Denver agitator 
of the same size 0,, and from that into an 18-ft. by 
10-ft. Dorr thickener p. The overflow from both the 
last two thickeners flows into a 12-ft. by 15-ft. pregnant 
solution storage tank g. The underflow from th 
third thickener p is forced by a 4-in. duplex diaphragm 


| pump to a 4-ft. 8-in. by 11-ft. Feine string discharge 


transferred to a 40-deg. skip incline, 172 ft. long, and | 


lowered to the level of the shop and thence to its 
permanent location in the mill. 

Crushed mine-waste was used for concrete aggregate, 
and this was hauled 1.600 ft. underground on the 
2,850-ft. level and then dumped down one of the 


inclines connecting through to the 2,350-ft. level 
tunnel, and from this point was trammed to the 


1,000-ton ore-bin excavation, a distance of 2,500 ft. 
Below the bin a concrete mixer was installed, whence 
the concrete was run by means of wooden chutes to 
the various points where it was required. To allow 
for the amount of dirt collected during handling, six 
sacks of cement were used per yard of concrete. All 


concrete work was well dowelled to solid rock, and 


| reinforced as required. 


For transporting the ore along the 2,350-ft. level, 
which is the main haulage way, 24-in. gauge trolley- 
type electric locomotives and 4-ton automatic side- 
tipping cars are used, the distance from the mine chutes 
to the 1,000-ton coarse-ore bin being 2,500 ft. Eight 
ears are used in a train. The steel discharge chute at 
the bottom of the ore bin is covered with a curtain of 


heavy steel chains made from 1}-in. stock, to which | 


60-lb. rails are attached for extra weight. The feed 
to the primary crushers, Fig. 3, is controlled by a 4-ft. 
under-cutting are gate operated by an air cylinder. 
The coarse crusher is a 30-in. by 42-in. Blake-type 


machine, running at 150 r.p.m., and driven by a 
150-h.p., 2.200-volt motor by means of a Vee-belt 
drive. Material fed to this machine is below 16-in. 


size, and the discharge is under 4 in. A 30-in. conveyor 
belt, provided with magnets to pick up stray iron, 
transports the crushed material to a 3-ft. by 6-ft. 
double-deck Niagara screen with 2-in. mesh on the 
top. and j}-in. mesh on the bottom deck. The over 
size material falls through a chute to a 3-ft. gyratory- 
type Traylor fine-reduction crusher d, Fig. 3, set to 4-in. 
The product from the gyratory 


discharge opening. 


crusher, together with the fines from the screen, feed on | 


to a 24-in. belt conveyor equipped with one fixed and one 
movable tripper. At the fixed tripper a single-bucket 
sampler on a chain conveyor elevator passes at intervals 
through the ore stream and conveys the sample to a 
small jaw-crusher, mixing table, and sample cutter, the 
rejects being returned to No. 2 conveyor feeding the 
fine-ore bins. On this belt a self-propelling tripper 
discharges the ore into any one of the three 350-ton 
bins, b. 

From each of the fine-ore bins the feed is controlled 
by a constant-weight feeder, equipped with revolution 
counter, automatic signal, and no-load cut-off control, 


filter r. The cake is re-pulped with barren solution 
from tank r, in a pug-mill and discharged into a third 
14-ft. by 16-ft. Denver agitator 0,. The flow from this 
agitator runs into a Feine filter ~, from which the re 
pulped cake is forced by 3-in. rubber-lined pumps to the 
M.S. tailings box. 

Filtrate from the first filter, after through 
an 18-in. by 5-ft. solution separator, is forced by a 
14-in. Oliver pump to the M.S. middlings box. Filtrate 
from the second filter is pumped into the pregnant 
solution storage tank. Wash water from this filter and 
filtrate from the third filter is pumped into an 18-ft 
by 12-ft. mill-solutior storage tank ¢, from which it is 
re-pumped as required to the first filter pug-mill and 
the 6-ft. by 6-ft. re-grind mill discharge. 

A float valve controls the flow of solution from the 
pregnant-solution storage tank into a 400-ton Merrill 
Crowe simultaneous clarification precipitation unit 
The gold and silver precipitate is melted down in 
1,000-lb. capacity bullion furnace and cast in 1500-07 
moulds. 


passing 








RAPID PRODUCTION OF ROLLING- 
MILL PINIONS. 


AN interesting example of the rapidity with whicl 
a piece of heavy engineering work can be completed 
when the need arises in an emergency is provided b 


the production of a pair of rolling-mill pinions !\ 
Messrs. David Brown and Sons (Hudd.), Limited, 
Huddersfield. The order for the pinions was placed 


on November 11, 1938, and the earliest possible delivery 
was requested, as the pinions were required for replace 
ment purposes in connection with a serious breakdown 
The drawings were completed and the forgings orde red 
from the steel-makers on November 14, the forgings 
being delivered ten later and the completed 
pinions dispatched on December 23. The total tin 
occupied was therefore 5 weeks 4 days, in spite of t! 
fact that both firms were working to full capacity at 


day 


the job could not be allowed to interfere with othe 
urgent commitments. 
rhe completed pinions, weighing about 12) to 


have a working face 49 in. in width and a diametet 
30 in. Each was cut with 18 continuous double-heli 


| teeth, of approximately 4}-in. pitch, by the end-millir 





process, using profile-ground cutters. Tangential ke 
ways were cut in one of the pinion shafts and forg 
steel keys were made for a half-flange coupling. w! 
was fitted, shrunk and keyed up. The journals w 
ground and the finished gears mounted together 0! 
special testing rig before dispatch, in order to enst 
that they would go directly into posi!t-on without 
adjustment on the site. 
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LABOUR NOTES. 
fue Ministry of Labour provisionally estimates that 
it January 16, the number of insured persons, between 
the ages of 16 and 64, in employment in Great Britain, 
vas approximately 12,079,000. This was 184,000 less 
than the total for December 12, 1938. It is estimated 
that on a comparable basis there was a decrease of 
ipproximately 50,000 compared with January 17, 1938. 
art of the decline in employment between December 12 
unl January 16 was due to severe weather, which re- 
stricted outdoor employment at the latter date. The 
decline oceurred mainly in building, public-works con- 
tracting. agriculture and horticulture, stone quarrying, 
distributive trades, furniture and metal-goods 
ianufacture, certain branches of engineering, and the 
clothing, wool textile, pottery, and printing industries. 
(m the other hand, employment improved in coal- 

mining and iron and steel manufacture. 





\t January 16, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,594,431 wholly unemployed, 379,027 
temporarily stopped, and 65,568 normally in casual 
employment, making a total of 2,039,026. This was 
207,654 more than the number on the registers at 
December 12, 1938, and 211,419 more than at January 
17. 1938. The total on January 16, comprised 1,509,947 
men, 64,231 boys, 399,756 women, and 65,092 girls. 
I'he increase of 207,654, between December 12 and 
January 16, included over 39,000 boys and girls, a large 
number of whom had registered for employment on 
reaching the school-leaving age at the end of the 


December term. 


rhe total of 2,039,026 registered unemployed in- 
cluded 1,876,512 persons who were applying for benefit 
or unemployment allowances. An analysis of these 
ipplicants according to the length of the last spell of 
registered unemployment is as follows : 906,000 (48 per 
cent.). less than six weeks: 1,187,000 (63 per cent.), 
less than three months ; 1,436,000 (77 per cent.). less 
than six months ; 289,000 (15 per cent.), 12 months or 
more. Of the persons on the registers at January 16, 
ibout 63 per cent. were applicants for insurance benefit 
ind about 29 per cent. for unemployment allowances, 
while about 8 per cent. had no application for benefit or 
unemployment allowances. 


Between December 12 and January 16 the numbers 
of unemployed on the registers increased by 34,019 in 
the London area, 27,180 in the South-Eastern area, 
11.469 in the South-Western area, 23.571 in the Midlands 
0.948 in the North-Eastern area, 31,467 in the North- 
Western area, 19,623 in the Northern area, 25.807 in 
Scotland, and 3,570 in Wales. 


The Railway Staff National Tribunal resumed its 
consideration of the claims of the railwaymen’s trade 
unions for increased wages, shorter hours and improved 
conditions on Tuesday last week. This was the last 
public sitting of the series, and at its close Sir Arthur 
Salter, M.P., the chairman, said that the Tribunal had 
had a very full and adequate presentation of the case 
by the representatives of the three unions and the 
railway companies. With those statements before 
them, the printed papers that had been circulated, 
ind the advice of the assessors, the Tribunal would 
n a position to deliberate on the claims. The 
e\pectation is that its decision will not be known before 
the week after next. 





he 


\t the final sitting, Mr. Darbyshire, speaking for | 
the four main-line railway companies, referred to a | 


statement on capital and dividends which had been 
submitted the previous week by the National Union of 
The figures quoted were, he said, 
as figures and arithmetic.” He submitted, 
that the proper figures in discussing the 
on capital invested were :—Southern Railway, 
77.9261.; Great Western Railway, 169,714,8991. ; 
london Midland and Scottish Railway, 429,776,826. ; 
london and North Eastern Railway, 332,273,0401. That 
total of 1,092,452,691/. represented 99-09 per cent. 
| the nominal capital. Interest and dividends should 
quoted, Mr. Darbyshire said, in relation to capital | 
ts. The average vield before the deduction of | 
tax was :—NSouthern Railway, 4-07 per cent. ; 
Western Railway, 3-95 per cent.; London 
Midland and Scottish Railway, 3-34 per cent. ; London 
ind North Eastern Railway, 2-99 per cent.—an average 
' 3°43 per cent. The railway companies did not 


Railwaymen. 
orrect 

wever, 

etur 


10.7 


rece 
incon 


(reat 


, 


omhect 


to the use of the figure of 37,.522,7331. if pro- 
«rly described as the interest and dividend payments 
n all capital subscribed, whether debenture, rent | 
their objection was 
* dividends.” 
think that the unions were serious in the con- 


aryve 


tne 


preference, or ordinary ; 
mis-description as 
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' 
clusions which they suggested should be drawn from | to access to peace and progress in the affairs of organised 
their statement. It was clearly misleading to suggest | labour in the United States be left open. Continued 
that dividend was paid in full on 958,000,0007. | dissension can only lead to loss of influence and prestige 
to all labour. On the other hand, collective bargaining 
will be furthered by a united labour movement making 
| for co-operation and labour peace which will be in the 
| interest of all Americans.” 


Industrial and Labour Information states that an 
important judgment concerning the maintenance of 
earnings when hours of work are reduced, was pro- 
nounced in the Supreme Court of New Zealand by | 
| Mr. Justice Callan in November last. The Industrial | 
| Conciliation and Arbitration Amendment Act of 1936, 
in directing that the Court of Arbitration should reduce 
weekly hours of work, stipulated that when, by an 
order of the Court, the maximum number of hours to 
be worked in any week as fixed by any award or | 
| agreement was reduced, the rates of pay fixed by the 
| award or agreement should be increased, so that the | 
normal weekly wages of any worker bound by the | 
award or agreement should not be reduced by reason 
of the reduction made in the number of his working 
| hours, 


The objects of the new Congress of Industrial Organi 
sation are as follows :—(1) To bring about the effective 
organisation of the working men and women of America. 

regardless of race, creed, colour or nationality, and to 

| unite them for common action into labour unions for 
their mutual aid and protection; (2) to extend the 
benefits of collective bargaining and to secure for the 
workers means to establish peaceful relations with 
their employers, by forming labour unions capable of 
dealing with modern aggregate of industry and finance ; 
(3) To maintain determined adherence to obligations 
and responsibilities under collective bargaining and 
wage agreements; (4) to secure legislation sate- 
guarding the economic security and social welfare ot 
the workers of America, to protect and extend ow 
democratic institutions and civil rights and liberties. 
and thus to perpetuate the cherished traditions of our 
democracy. 








In the case of a worker paid by the hour whose | 
|normal weekly hours of work fixed by award were | 
reduced from 46 to 40, but who had in practice worked | 
only 40 hours a week for a considerable period previous 
to the change in the award, the Court decided that the 
| hourly rate need not be increased. Mr. Justice Callan 
considered that the worker in question, and others in 
a similar position, had not in effect had their hours | 
of labour or their consequent normal week’s earnings 
reduced by the order, and he found himself unable to 


Among the resolutions adopted by the convention 
was one declaring that there could be no compromise 
with the organisation’s fundamental aim of organising 
workers into powerful industrial unions, nor with its 





|interpret the Act as requiring these workers to be 


compensated for a loss which they had not suffered. 


The German Minister of Labour has issued adminis- 


trative regulations under the Hours of 


Order of April 30, 1938. 


new 


Work 


They came into force at the 


beginning of this year, provision being made for their 


subsequent extension to Austria and the Sudetenland. 
Besides regulating the authorisation of the exemptions 
laid down in the Hours of Work Order and explaining 


some of its provisions, the regulations indicate a 
number of changes relating to special questions. 
| Hours of Work Order stipulates that a break of half 
an hour, or two breaks, each of a quarter of an hour, 
must be granted to workers who are required to work 
more than six hours a day. The administrative regula- 
tions authorise a reduction of the length of any break, 
provided that the total length of the breaks remains 
the same, or that the necessary rest is granted to the 
workers in some other way. The length of the break 
may be prolonged when the workers are exposed to 
| exceptional fatigue or to the effects of poisonous sub- 
stances. For continuous process work, or when the 


conditions of work require an exceptional effort, more | 


| frequent breaks may be ordered over and above the 
normal breaks. Short breaks of that kind are included 
in hours of work. 

At a convention in Pittsburgh, the Committee for 
Industrial Organisation, which has been in conflict 
for some time with the American Federation of Labour, 
was converted into an independent confederation of 
national and international trade unions under the title 
of the Congress of Industrial Organisations. The new 
body, like the old one, believes in the principle of 
industrial unionism, whereas the American Federation 
|of Labour is organised on the basis of craft unionism. 
The introduction of the word * international ” into the 
| title of the new body is understood to be due to the 

fact that it is intended to extend operations to Canada 
instead of confining them, as the Committee for Indus- 
trial Organisation did, to the United States. The 
convention, which decided on the change, was attended, 
it is stated, by 519 delegates representing 32 national 
and international unions, nine national organising com- 
mittees, 23 State industrial union councils, 124 city and 
county industrial union councils, and 161 local indus- 
| trial unions. It was reported that the total number of 
workers represented was approximately 4,000,000, 





| A letter from President Roosevelt, which was read at 


the meeting, indicated that the head of the Govern- 


| ment keeps an open mind on the issue which divides 


craft unionists and industrial unionists. He wrote :— 
“The wage earners of the United States have made 
great progress in recent years in regard to wages, hours 
of labour, general working conditions, and economic 
security. This has been made possible through their 
co-operation with other great groups of Americans in 


The 





| 


| staff. 


| pointed out at Saturday’s meeting of the Governing 


obligation fully to protect the rights and interests of 
all its members and affiliated organisations. Its final 
goal was unity in the labour movement and any pro 
gramme for the attainment of that goal must include, 
}as an essential prelude, these fundamental purposes 
and principles. Another resolution instructed the 
executive board to consider the question of affiliation 
to the International Federation of Trade Unions, and 
a third asked that representation should be secured at 
the International Labour Office at Geneva. 


At its recently held annual congress, the Association 
of Chambers of Commerce of South Africa placed on 
| record its opinion that the exclusion of Government, 
| Provincial, and railway employees (who are not covered 

by the Industrial Conciliation Act) from any legislation 
in regard to wages and hours of labour was detrimental 
| to the maintenance of efficiency in the public service, 
} and recommended the deletion of the provisions in the 
| Wage Act and the Shops and Offices Bill exempting the 
Government, the Provincial Administrations, and the 
South African Railways and Harbours Administration 
from the operation of these measures. 


The opinion was also expressed by the Congress that 
the full use of the native labour resources of the Union 
depended on an improvement in native wages, housing 
and health, and on the encouragement of habits of 

| industry among the natives. It, therefore, suggested 
that the Government should convene a representative 
conference to draft a programme providing for adminis- 
trative action and the education of European and native 
public opinion in matters pertaining to native wages. 
housing, health and efficiency. It was considered that 
the poverty-striken condition of the coloured people 
of the Union called for immediate remedial measures. 


The League correspondent of 7’he Times at Geneva 
states that after a long private meeting, on Saturday 
last, the Governing Body of the International Labour 
Office adopted the Budget for 1940, with the econo- 
mies recommended by the committee which sat in 
Brussels. By this, he says, a saving of 1,125,000 Swiss 
frances (about 56,0001.) is effected, of which 800,000 
Swiss francs (40,9001.) represents cuts in salaries. That 
will involve the suppression of 50 posts of which 30 
belong to the executive staff, and 20 to the subordinate 
The cut in both cases represents about a tenth 


| of the total expenditure on the basis of the 1938 Budget. 


and the principle adopted in Brussels had the approval 
of the two representatives of the International Labour 
Office, M. Oersted, of the employers’ group, and Mr. .J. 
Hallsworth, of the workers’ group, who took part in 
the discussion. But, the correspondent adds, it was 


Body, that the share of the International Labour Office 
in the general retrenchment was really excessive, because 
that body had to maintain its activities at their old 


; - : . | level, whereas the activities of the League Secretariat 
| formulating and carrying out a progressive programme | had much declined or had been suspended because of 


to elevate labour standards in the public interest. If | political circumstances. 


| the great gains already made are to be consolidated for | 
the benefit of workers as well as management, it is | 


essential that there be co-operation among the wage- | 








Brussets Farr.—The Brussels International Fair will 


earning groups, and because of this, I venture to express | je held in the Palais du Centenaire, from March 12 to 


He could | the hope, as I did also to the American Federation of |26. The offices of the Fair are at the Palais du Cen- 
Lahour convention delegates, that every possible door | tenaire, Bruxelles, 


» 
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THE HIRTH ROLLER-BEARING 
CRANKSHAFT 


Tue advantages resulting from the employment 
of roller bearings for the main and big-end bearings of 
crankshafts are now fully established. These advan- 
tages are particularly important in the case of aero 
engines, since they result in a shorter overall length 
for the engine in which roller bearings are employed 
with a concurrent reduction in weight. Other advan 
tages are that savings can be made in the volume of 
lubricating oil circulated through the bearings, while 
special oil-cooling devices can be dispensed with. 
With the conventional type of crankshaft, a spiral 
type of split roller bearing is required, in conjunction 
with split connecting rods. but these difficulties are 
overcome if the crankshaft is of the built-up type. 
Che ordinary methods of building up a shaft involve a 
marked increase in weight, but a method has been 
introduced by Dr. Albert Hirth, of Stuttgart-Zuffen- 
hausen, which results in a shaft of comparable weight 
with one machined from the solid. The method of 
construction employed in the Hirth shaft is illustrated 
in Figs. | to 10 on this and the opposite pages. 

The several forgings constituting the complete 
shaft are of such a size and form that they can be 
drop-forged with plain dies in small or medium-sized 
presses, thus ensuring sound forgings at a relatively 
low cost. Further advantages of building up the shaft 
ire that any component part can be replaced at small 
cost in the event of damage, and that such replace- 
ment does not involve the regrinding of the bearing 
journals and refitting of the bearings throughout. 
Because of the sub-division of the shaft, tough high- 
tensile, heat-treated material can be selected for the 
webs, and suitably selected and heat-treated material 
for the crank pins. The roller bearings permit the 
shaft to be run at speeds up to 8,000 r.p.m., if desired, 
ind it is possible to mount a gear wheel at any point 
on the shaft for auxiliary The crank pin can 
be joined to the webs by number of alternative 
methods, but in all cases the adjacent faces are cut 
in the form of the female members of a 
multiple-tooth dog clutch, clearly in Figs 
1 and 4. In the method of assembly adopted in the 
former figure, the pins are forged in one piece, with one 
or other of the adjacent webs, so that only one clutch 
is necessary foreach bearing. A method of connection 
that can be adopted when this practice is employed 
is illustrated in Fig. 2 


drives. 
a 
male and 
shown 


as 


», the two webs being connected 


by a shouldered tap bolt engaging with an internal 
thread in the crank pin. In the example illustrated 
in Fig. 4, it will be noticed that the webs are held 
together by a hollow stud. The threads on the two 


ends of the stud are of different pitches, and the method 
of assembly is first to engage the teeth at one end 
of the hollow crank pin with the teeth on the corre- 
sponding web, and to screw the stud bolt into this web, 
leaving the other end of the stud projecting. The other 
web is then screwed onto the projecting portion until 
the tips of the teeth on the second dog make contact. 
The stud is then finally screwed up, being provided 
with internal grooves engaging with the short fluted 
bar shown for this purpose, the differences of the pitches 
of the two threads ensuring that the three component 
parts of the shaft are firmly locked together. Additional 
security is secured by the use of a suitable lock pin. 
\ third method of assembly is illustrated in Fig. 3, : 
bolt and nut, with a suitable locking device, being 
employed in this case to hold the three parts together. 
An important feature of the design is that the torque 
on the shaft is transmitted the clutch teeth, the 
stud or bolt being merely in tension. A shaft for a 
sixteen-cylinder racing car illustrated in Fig. 
the flywheel of the aame shaft being shown in Fig. 6. 
It will be seen that in this shaft, each half of the crank- 
pin is formed integral with an adjacent web, the two 
halves being held together by an outer bolt and nut, 
ind an inner tap bolt. The flywheel is attached to the 
shaft by means of a Hirth clutch, in conjunction with 
+ central tap bolt, the latter being provided with a 
locking plate. The application of the principle to a 
rotary engine crankshaft is illustrated in Fig. 10, while 
Figs. 8 and 9 show the web and pin assembly for a 
vee-type aero engine shaft. The 
method of assembly in both cases will be clear from 
the illustrations, A further application of the Hirth 
clutch shown in Fig. 9, this illustration showing 
the attachment of the propeller hub to the shaft. 
Generally speaking, the hub for wooden air screws 
consists of a drop-forged flanged plate of chromium- 
molybdenum-vanadium steel, and a light metal cover 
plate, connected by bolts passing through the hub. 
The torque is transmitted to the flange by twelve are- 
shaped ribs provided on the inner side of the flange, 
and engaging with corresponding recesses in the hub, 
so that the connecting bolts are only in tension. The 
shaft and hub are coupled by a Hirth clutch, as showr 
the left, ensuring both accurate alignment and 
easy replacement. The two halves of the clutch can/ 
be held together in various ways, the method adopted 


by 


is 5, 


twelve-cvlinder 


is 


on 
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a ne 


in the design shown in 
Fig. 9 being a flanged 
nut embracing the two 
components. The hand 
of the threads is 
lected so that the nut 
tends to tighten up as 
the propeller rotates, 
and a other 
locking device pro 
vided in addition. 
Where a_ particularly 
high torque has to be 
transmitted, the clutch 


se 


plate or 


Is 





teeth are cut on the 
face of a flange of 
greater diameter than 
the shaft, the flange 
being formed as part of 
the shaft. It will be 


evident that the Hirth 
clutch has various 
other applications, such 
as the mounting of spur 
gearing on shafts and 
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the simplification of 
castings by building 
the latter up from com 
ponent parts \ par 
ticular example that might be quoted is the sub- 
division of long camshafts, thus simplifying both the 
machining and hardening processes. The number of 
teeth on the clutch varies with the size of the work. 
It is usually some multiple of 12, and the teeth 
may have either two oblique flanks, or one straight 
and one oblique flank. The flanks can be loaded up 
to 700 kg. per square centimetre, when the load is 
steady, or up to 500 kg. per square centimetre when 
the load is vibratory or fluctuating. The teeth are 
normally cut on a vertical miller, and may be subse- 
quently ground if an exceptional degree of accuracy 
is required 








Tue Port or Hvuut..—The net registered tonnage of 
vessela entering the Hull Docks in 1938 was 7,163,692, 
against 7,146,493 in 1937 


Fig. 4. 


CRANK-PIN aND WEBs. 


CO-OPERATION BETWEEN CIVILIAN 
AND MILITARY ENGINEERS. 
| As stated recently in these columns a meeting was 
| held now some three weeks ago at which the subject 
of co-operation between civilian and military engineers 
was informally discussed. The “agreed” report on 
this meeting, otherwise not open to the Press, will 
appear in the next issue of the Journal of the Institu 
tion of Civil Engineers. In the meantime we are abl 
to give the following summary, the report itself being 
too long to reproduce in extenso. The meeting wa- 
held at the Institution of Civil Engineers, the president 
| Mr. W. J. E. Binnie, being in the chair. Mr. Binni 
was supported by a large number of distinguished 
| visitors from the War Office, &c., by members of the 
Institution Council, as well as by representatives 
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frequent contact. 
last war the barriers be- 
tween the two had been 
broken down and it was 
surprising that the rela- 
tions then established 
had not been kept up. 
The doors of the Insti- 
tution were now open to 
military engineers and 
they were exploring the 
possibility of an even 
wider interpretation of 
their by-laws. All the 
accumulated knowledge 
and experience of both 
classes would have to be 
drawn on in the next 
war and it was essential 
that organisation should 
be carried so far as to 
make that reservoir avail- 
able when required. The 
immediate problem was, 
however, co-operation 
with the Royal Engi- 
neers, and he was glad 
to state that in order 
that the subject might 
be followed up a small 
liaison committee had 
been constituted, consist- 
ing of Major-General 
D. 8. Collins, Major-Gen- 





eral L. V. Bond, Pro- 
fessor C. E. Inglis and 
r Mr. W. A. Stanier, Dr. 





Fie. 10. 


the 


tutic 


Institution of Mechanical Engineers, the Insti- 
n of Electrical Engineers, the Institution of Struc- 
tural Engineers, and the Institution of Municipal and 
County Engineers. 

‘The discussion was opened by Sir Clement Hindley, 
K.C.LE., who said that the most compelling of the 
‘liverse motives for closer contact was the idea that | 
‘s military and civilian engineers would have to work | 
together, it would be valuable for them to know 


~omething of one another’s mentality and outlook 
come about by 


n 


That could only 


imes ‘of peace. 





SHAFT WITH ARTICULATED Rops. 


Oscar Faber and himself. 
Lieut.-Col. F. H. Bud- 
den followed, referring 
to the various ways in 
which a civilian engineer could acquire military ex 
| perience in peace and mentioning the Territorial Army 
the Supplementary Reserve of Officers and the Officers’ 
| Emergency y Reserve. For the first there was a waiting 
| list ; for the second recruiting has been temporarily shut 
down. The various Institutions had registers and could 
| supply information regarding members, &c. A pre-war 
|method provided for applications from the Army 
Council to the President of the Institution for the 
names of suitable persons to be granted commis- 
sions in the R.E. Special Reserve; this might be re- 


| 





In the | vived for the Supplementary Reserve. 
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Joint meetings 
might be arranged between the Institutions and R.E. 
officers. A plan for the use of consulting engineers’ 
staffs in war might be considered, in order to ensure 
good team work. Officers might be encouraged to 
join one or more Institutions, and to take an active 
part in the work of local branches, &c. Research 
problems might be worked out jointly. The liaison 
committee might arrange lectures, &c., for the School 
of Military Engineering, and social events might be 
arranged. 

Major-General D. 8. Collins, C.B., briefly reviewed 
the duties of the Royal Engineers in war, stating that 
they had first of all to be soldiers and then to have a 
working knowledge of all types of engineering, possibly 
each being an expert in one. They would not have 
got so far as they had towards this idea had it not 
been for the co-operation of civilian firms. Owing. 
however, to increase in expenditure it was at present 
difficult to make R.E. officers available for attachment 
to such firms, and even this did not solve the problem, 
for there was the subsequent difficulty of keeping 
ofticers abreast of advances in engineering knowledge. 
The War Department dealt, of course, only with the 
Army preparations and their demands for the services 
of engineers formed only a small percentage of the 
whole requirement in the event of war. 

Major-General L. V. Bond, C.B., said the subject. could 
be regarded from two aspects, that of the long term, and 
the short term problem. Speaking on the former 
General Bond said that it would be agreed that the 
majority of young officers were well qualified to chal- 
lenge their civilian confreres on the subject of academic 
education, and they would dislike any lowering of 
Institution standards to meet their special case. When 
things were easier the seconding of officers might be 
extended and he knew civilians would be only too 
willing to meet their requirements. He would welcome 
joint meetings. ‘ Civilian engineers were mostly special- 
ists and officers would benefit by contact with them. 

Major-General H. C. B. Wemyss referred to the peace- 
time establishment of the Territorial Army and Supple- 
mentary Reserve, and in connection with the Emer- 
gency Reserve said they were trying to make this 
more realistic. The War Office was only one of a large 
number of departments engaged in some form of war- 
like preparations, and as their own requirements were 
limited, they would pass on to other departments any 
one who seemed to be particularly qualified for other 
work. 

Professor C. E. Inglis, F.R.S., said that co-operation 








was so vital that it was disquieting to think that it 
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constituted a problem The real trouble was that 
the military engineer's knowledg: confined far 
too frequently to what he had acquired at Chatham 
or Cambridge and that he had too few opportunities 
of applying those principles, the lack of practical 
experience tending to develop an inferiority complex 
rhe Royal Engineer tended as time passed more and 
more to the administrative side. He had yet to hea: 
of a civilian engineer of repute who would not welcome 
to his office, or works, officers of the Corps and such 
offers had not been utilised to the extent they might be. 
iuse he understood officers could not be spared 
He thought that early in his career a Royal Engineer 
officer should have acquired sufficient practical experi 


was 


enee to make him eligible for corporate membership 
of the Institutions. 
Lieut.-Col. H. S. Rogers. (.M.G.. President of the 


lustitution of Structural Engineers, said he hoped the 
laison committee investigate the possibility 
of officers becoming affiliated to the Institutions. He 
hoped that the registers being com piled by the Ministry 
of Labour would not clash with those of the War Office. 

Mi B. Donkin said his firm had co-operated with 
the Royal Engineers in giving young officers practical 
experience Very useful co-operation might he thought 
be developed between the War Office and consulting 


would 


S 


engineers when large schemes were under considera 


tion and they wanted advice and expert services. 


Major-General H. L. Pritchard, C.B., C.M.G.. said 
that obviously at the present time both military and 
cvihan engineer were anxious to reconstruct the 
trong amalgam which existed in the last war, in 


which much important work was entrusted to civilians 
made to utilise outside 
last it 
units would have to 
larvely existing at the moment. 
Individuals would be required to fill those units. He 
that the Institutions should form a panel 
to be in a position to tell Government depart 
ments to come to them for the people they required 


being con 
firms the 
big war R.E. 


increased above those 


Preparations were 
was obvious 


ulting m war, and 


that in 


4s 


any very 


<uygested 


(ther speakers were Mr. E. J. Buckton, who put 
forward a scheme for the formation of a new Army 
rade in the Institution; Mr. Ben Howarth, who 


pleaded for the revival of the pre-wal Special Reserve 








Engineers; and Col. J. E Chippindall who spoke on 
the use of firms as teams, and drew attention to the 
lifficulties attendant upon having civilians within the 
phes if active operations 
PERSONAL. 
Mr. ©. 8. Loven, comptroller and accountant of the 
Lomwdon Passenger Transport Board, 55, Broadway, 


London, S.W.1, 31 
will now be divided bet ween the department of the chief 
wcountant and that of the chief financial officer. Mr. L 
(. Hawkins becomes chief accountant, and Mr. F. A. A 
Menzier, chief financial officer 


retired on January His department 


Mr. F. J. Berruey, transport manager and registra: 
f Mesers. W. T. Henley’s Telegraph Works Company. 
Lamited, Holborn-viaduet, London, E.C.1, has retired 
titer nearly 42 years’ service with the company. Mr. H 
Murrin has been appointed transport manager and 
Mr. A. KE. ALLer, registrar 

Messrs. EpGar ALLEN AND CoMmPAN’ LIMITED. 
Imperial Steel Works, Sheftield, 9 have ippointed 
Vr. D. W. WH. Lambert assistant representatiy to Mr. ¢ 
k. Newhouse in the south-east of England 

Mr. A. oe Jone, who has been joint managing director 

Mews Philips’ Lamps, Limited, 145, Charing Cross 
ead. Lomdon, Wit since the formation of the firm in 
1925. ws retiring trom the Company at the end of Feb 
ruary 

Virssrs \Nprew Barner SONS AND COMPANY 
LimMtvEeD comotive and yveneral engimeers, Caledonia 
Works, Kilmarnock, mform us that Mr. Benjamin Irving, 
Mu1.Meeh Ft M.1.Loco.F formerly managing director 

Moessr Surv W. G. Armstrong, Whitworth and Com 
pany (Engmeers Limited, Col. The Hon Angus Me 
Donnell, C.B.. CLM.G.. and Mr. Norman W. Duthie, C.A 
mve jomed the board Mr. Irving hax been appointed 
chairman, and contmuity of policy is assured by the fact 
that Mr. A. W. Steven remains an active director and 
Vr WO. DB Ntinues as Managing director 

Son or PLANstne oxo Researcn ror Nationa 
Deve rPMENT \ diecusion on Planning and Land 
Valu Urban and Rural im to be held at the School 
{f Planning and Research for National Development 
7. Bedtord-square, London, W.C.1. at 8 p.m... on Thurs 
ley February 16 The principal speakers will bx 
Dr. RE. C. Willates, Mr. W. F. B. Lovett, and Mr. J. E. } 
} The meeting w ber Oper 1! publi 

LAUN HMMS KHARTOUM HM lest rover 
Khartoum. the fortv-cighth deatrover built bw Messrs 
‘wan, Hunter and Wigham Richardson. Limited. for 
H.M. Navy, was successfully launched from the Walisend 


Shipyard on February 6 The vessel has a displacement 
1.700 tons, and will be propelled by geared turbines 
10,000 shop 
fired 

Messrs 
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The engines and 
been constructed 


uml =F 


driving twin-screws 
have 
Slipwa 


boilers 
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water-tube 
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TENDERS. 

We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 

futomatic Drilling Machine, electric-motor driven. 
Also a dust-aspirating plant. complete with tubes, hoods, 
&c. Ministry of Public Works, Cairo, Egypt; Feb- 
ruary 25. (T. 17,938/39.) 

Power-Station Plant, comprising vertical Diesel 
engines, alternator and exciter, switchgear, centrifugal 
pumping portable hand-operated travelling jib 
erane and tackle, armoured cable, and other plant and 
in connection with the first extension to Port 

Station. Director, Municipalities Depart- 
of the Interior, Cairo; March 4. (T 


set. 


ACCERSOTICS , 
Said Power 
ment, Ministry 
17,942 /39.) 

Road-making Plant, including tractors, scrapers, 
rock drills, &ec., for the 
struction of national roads in the Cape Province. 
Provincial Tender Board, Town Mareh 3. 
(T. 17891 /39.) 


air 


compressors, excavators, con- 


Cape 


Cape 1939 
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CONTRACTS. 


Messrxs. WittiamM Press anp Son, 36, Old Ques 
street, London, S.W.1, Messrs. Norwest CONSTRUCTIO>» 
Company, Limrrep, Litherland. Liverpool, 21, Messer 
Squires AND Sons, Limirep, Portholme Works, Selby 
Yorks, and Mgssrs. Wm. Mutcaster (ConTrRactors 
Limrrep. Haslington, Crewe, are the principal contractor 
engaged on the laying of 50 miles of high-pressure gu 
mains for Messrs. United Kingdom Gas Corporatio: 
Limited, 9, Clement’s-lane, London, E.C.4, in connectio 
with part of the West Yorkshire gas-grid scheme. Thy 
pipe fine is 18 in. in diameter, and is being laid at an 
average cost of 3,5001. a mile. 

Messrs. Tue BricgutsipE FouNDRY AND ENGINEERING 
Company, Limrrep,G.P.O, Box No. 118, Sheffield, 1, hav: 
received an order from Messrs. James Booth and Con 
pany (1915), Limited, Argyle-street, Nechells, Birminy 
ham, for four cold sheet -finishing rolling-mill trains, eac! 
comprising a centrally-located 300-h.p. normal doubl 


| reduction gear drive incorporating high-speed flywheel 


| 8 ft., 


| 


| 


and Science Series. No. 55. The Value of History in 
Engineering Educatior By H. W. Dickinson. No. 
56 imos Eaton as a Chemist By Proressor H. 8. 
VAN Kuooster. Troy, N.Y U.S.A. Rensselaer 
Polytechnic Institute 

Department of Overseas Trade No, 720 Report on | 
Economic and Commercial Conditions in the Republic 
of El Salvador, October, 1938. By A.J. Hii. London : 
H.M. Stationery Office. Price 9d. net. 

The Association of Engineering and Shipbuilding Draughts- 


ment Electri« ire Welding in Shipbuilding. By 
\. M. Carrick London : The Draughtsman Publish- 
ing Company, Limited. [Price 2s. net.] 

Die Ermittlung der richtigen Stelle des Schwungrades auf 
der Welle. By Drew.-Ine. AnTHUR BALoau : 
Ernst Wurzel [Price 1 franc 

Beitrége zur Geschichte der Technik und Industrie. 
Volume 27. 1938. Technik Geschichte Edited by 
ConrRaD Marscuoss under the auspices of the Vereines 
deutscher Ingenieure. Berlin : V.D.1.-Verlag, G.m.b.H. 
[Price 12 marks 

The British Corporation Register of Shipping and Aircraft. 
Register of Ships, 1939 Glasgow Offices of the 
Corporation. [Price £3 3s. 0d.} 

Steam-Engine Principles and Practice. 


Second edition. 


| machinery 


Ziirich, 6: | 


and friction drives to the top rolls. A stand of mr 
housings is located on each side of the drive, the botton 
spindles being of universal pattern. One of the rolling 
mill trains is furnished with rolls measuring 28 in. b 
while the rolls of the other three mill trains measur 
28 in. by 6 ft. 

Messrs. Davy AND Untrep ENGINEERING COMPAN) 
Limirep, Park Iron Works, Sheffield, have received a) 
order from Messrs. James Booth and Company (1915) 
Limited, Birmingham, for three cold sheet-finishing 
rolling-mill trains. Each comprises a centrally-located 
200-h.p... normal double-reduction gear drive incor 
porating high-speed flywheels and friction drives 
the top rolls. A stand of 24 in. by 4 ft. 6im. rol 
housings located on each of the drive, th. 
bottom spindles being of universal design. 


Is side 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesda) 

Iron and Steel.—Most sections of the staple trades «of 
this area are making progress; order books are wel! 
filled, and more inquiries are circulating on both hon 
and overseas account. Sheffield Chamber of Commerc: 
reports the receipt of inquiries from London for stee! 
sheets and for automatic heavy presses; from tl 
Belgian Congo for sewing-machine parts ; from Holland 
for toothed cutting wheels ; from British firms for files 
saw blades, borers, and stainless steel ; from Switzerland. 
Argentina, Belgium, Belgian Congo, and Luxemburg for 
mechanics’ tools, drills, taps, reamers, and small machin: 
South Africa for grinding and crushing 
and from Australia for farm and garden 
tools. Steel makers are busier, and the demand shows 
further expansion. Consumers have a stronger disposi 
tion to enter into forward commitments, a policy which 
enables producers to plan ahead with more confidence: 
Sheffield users of pig-iron and hematite are buying in 
creased tonnages from the North-East Coast. The scray 


tools; from 


| market is more stable, and the demand for steelmaking 


alloys is well up to recent standard. A highly satisfactory 
state of affairs exists in the heavy machinery and enginect 
ing branches, more business coming to hand in railwa) 
rolling-stock and related accessories, shipbuilding 1 
quisites, and grinding and crushing machinery for ship 
ment to South Africa, New Zealand, South America, and 
India. Messrs. Edgar Allen and Company, Limited. 
Sheffield, report they have just completed a large rotur) 
kiln built up of rolled-steel plates, 200 ft. overall in 
length, with a cross-section ranging from 8 ft. 6 in. to 
13 ft. 6 in. diameter. The total weight of the steel is 
approximately 145 tons. The machinery department 


| of the firm has booked an order for coal-crushing plant 


TERRELL Crorr, Editor Revised by E. J. TANGER- 
MAN. London McGraw-Hill Publishing Company, 
Limited Price 21s 

Mechanism Fourth edition. By Prorressor R. McA. 
Keown and Prorressor V. M. Farres. London : | 
McGraw-Hill Publishing Company, Limited. [Price 
L5e.} 

The Mol Theory Applied to Combustion. By J. U. 
STEIGER Wolverhampton : John Thompson Water 
Tube Boilers, Limited Price £1 1s. Od. net.) 


Indian Railway Board. Technical Paper No. 306 
Creosoted Wooden Railway Sleepers (Ties) in India and 


Elsewhere By C. W. Scort Delhi: The Manager of 
Publications Price 7 annas, or 8d.] 

Konstruktionsbiche Edited by Prorrssor Dr.-Ine 
E.-A. CorNnewius Volume lI. Stahlleichthau von 
Maschinen. By Diprw.-Ine. K. Bopex, W. Merzcer 
and Dr.-Ing. Fr. Scumip7 [Price 4-80 marks.] 
Volume 3. Berechnung und Gestaltung der Federn. By 
Dir..-Inc. Sreerrtep Gross Price 4-80 marks.) 
Berlin : Julius Springer 

Zur Frage der Tragfihigkeit vor Rammpfahle n By Dr 


Wilhelm Ernst und 
3-60 marks 


Berlin 
(Germany) : 


Inc. VOLFRAM SCHENCK 
Sohn [Price 4-80 marks 
other countries) 


Deutsches Museum Abhandlungen und Berichte renth 
vear Part 6 Neue Wege der Flugtechnik By 
Henricn Fockse Berlin: V.D.1.-Verlag, G.m.b.H. 


Price 90 pfennigs 
University of Cambridae School of Agriculture Memoirs 
No. 10 1 Brief Summary of the Papers Published by 
the Staffs of the School of Agriculture and its Associated 
Research Institutes During the Period October lst, 1937 to 


September 30th, 1938 Cambridge School of Agricul 
ture, University of Cambridge Price ls, net 

Ministry of Health Reference T. & C. P. 10 (Revised) 
Tou and Country Planning Restriction of Ribbor 
Development Act. 1935. London H.M. Stationery 
Office [Price ld. net Reference Memo. T. & C.P. 5 
Preparation of Planning Maps. London Town and 
Country Planning Division, Ministry of Health, 


Inveresk House, 346, Strand, W.C.2. 
Mitteilungen des Forschungsinstituts far Maschinenwesen 


heim Bauhetriet Edited by Prorgesson Dr. G. Gar 
ROTZ. Special Number H. Bertin The Offices of the 





for India, a large rotary dryer for a British firm, and 
furnace parts for Siam ; orders for high-speed steel hav: 
been received from the United States, !Switzerland 
Finland, South Africa, Belgium, Norway, and Hollan« 
and large orders for mining-drill steel from South Africa 


New Zealand, Rhodesia, and India. 

ircing Contacts.—Considerable interest has! beer 
aroused by the new material for arcing contacts 10! 
electrical switchgear produced by Messrs. Edgar Alle 


and Company, Limited, Imperial Steelworks, Sheftield 
The firm state that it can be forged or cast, and pro! 
ably drop forged, though this would not be easy. T! 
material is readily machinable, and has a Brinell hard 
ness of 240. It can be brazed on to mild steel in exact!) 
the same way as high-speed steel, but cannot be welded 
but its chief virtue lies in the fact that it will not oxide 
and burn as easily as copper 


South Yorkshire Coal Trade. 
shows slight improvement. Best hards are in 
while cobbles and trebles are steady. Exports from ' 
Humber ports last week totalled 51.000 tons, compat 
with 39,400 tons in the corresponding week last vear. The 
inland position is not so active, supplies being more t! 
Industrial fuel is moving fre+ 
to be bought heavily 
a good demand for lh 
active. 


The ‘ xport That 


dema 


the demand 
smal] continues 
There 


coal, and gas coal is more 


equal to 


1 
coal 


while 


electricity works 18 
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of Bradley Hall, Wyle 


Tue Isnstirure oF MINING 
Frank Robert Simpson, Bart.. 
Northumberland, has been elected President of 
Institution of Mining Engineers. Salisbury Hous 
Finsbury-cireus, London, .E.C.2, in succession to M1 
Augustus Carlow, whose term of office ends this mont 
The Jubilee of the Institution is to be celebrated t 
vear, while the summer general meeting will be held 
Sheffield during the week commencing June 26 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
The Welsh Coal Trade.—Some large business has been 
issing on the Welsh steam-coal market during the past 
veek from Italy and Holland. It was announced that 


the Italian Coal Monopoly had placed orders with local | 
shippers for about 300,000 tons of large steam coals for | 


delivery over the current year, together with between 
10,000 to 50,000 tons of bunkers descriptions. Further 

isiness was expected to be placed in the near future, 
ringing their total purchases for the year up to about 
00,000 tons. Although this was a smaller quantity 
han was bought in 1938, it was not expected that ship- 
nents this year would show any appreciable decline from 
he 1938 level, since there was something like 250,000 tons 
{ coals still to be taken under last year’s bookings. In 
1938, the Italians took 1,129,687 tons of steam and 
inthracite coal from South Wales, compared with 983,801 
ons in 1937. Orders for about 70,000 tons of dry steam 
luff coals were secured locally from electricity works in 
\msterdam and Rotterdam. It was generally under- 
stood on the market that the total requirements of Welsh 
steam coals of these buyers would be somewhere between 
100,000 to 200,000 tons over the present year. In the 
past, the bulk of this business was held by German 
shippers, and South Wales sent only occasional cargoes, 
hiefly of anthracite descriptions. Towards the close of 
ist year, these buyers purchased about 150,000 tons of 
Welsh anthracite duffs for delivery this year, and it was 
lue to the shortage of these coals that the present 
was offering on the steam-coal markets. 
Business in other sections continued to circulate slowly. 
lhe bulk of collieries’ present outputs was steadily 
ibsorbed by existing commitments however, and the 
tone, on the whole, was quite steady. There was ample 
irge coal available to meet present needs, although with 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—There is continued absence 
of appreciable expansion of demand for Cleveland pig. 
Supply is more than sufficient for present needs, although 
stocks are low and output still intermittent and light. 
Both makers and merchants are offering parcels freely 
at recognised market values. Foundries are far from 
well employed and continue to use considerable tonnage 
of comparatively cheap iron scrap in place of pig. The vir- 
tual prohibition of Continental competition inspired a hope 
of material expansion of demand for Cleveland pig, but 
improvement of sale cannot be reported and prospects of 
much enlargement of business are not bright. Second 
hands have command of more tonnage than they can 
dispose of. Their sales are mostly in small lots to home 
consumers, but while the prospect of resumption of ordin- 
ary transactions with old and valued Continental customers 
is as remote as ever, it is interesting to learn that a 
merchant sale of a cargo to Germany has been put 
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the bulk of outputs still moving off under existing contract 


commitments, prices remained steady. Dry sized sorts | 


| 


through under exceptional conditions and that further 
parcels may be disposed of to the same quarter under 
similar circumstances. Pig-iron consumers abroad who 
used to draw supplies from this area can purchase Con- 
tinental pig on terms with which sellers of Tees-side 
brands cannot compete. Stabilised quotations for 
Cleveland qualities stand at the equivalent of No. 3 
grade of iron at 99s. delivered to local firms. 
Hematite.—Makers of East Coast hematite pig are 
carrying heavy stocks, but additions thereto have almost 
ceased and demand is expected to increase to an extent 
that will make some call on the tonnage accumulations 
at the blast furnaces. Producers favour following, as 
far as possible, the policy of regulating output to require- 
ments and are prepared to curtail make if they consider 
such action prudent, but believe that that course will 
not be necessary. Rather more iron is passing into use 


remained very scarce and with stems not easily arranged | at local works, and buyers elsewhere, who have largely 


iver some while ahead, the tone was firm. 


Demand for! taken up arrears of delivery, are expected to place 


smalls remained very disappointing, and collieries were | orders. As in the Cleveland pig branch of trade, merchant 


still compelled to carry heavy pithead stocks of these | gales are 


sorts, with the result that the tone was dull. 


almost confined to the disposal of moderate parcels 


Cokes | to old home customers, but odd transactions, in special 


were plentiful at late prices, while patent fuel and pit-| qualities of hematite, with firms abroad, are recorded. 


wood were slow. 


The Iron and Steel Trade.—Quiet conditions ruled in 
ie iron and steel and allied trades during the week. | 
Demand continued to circulate very slowly, and works | 
remained only partially engaged in fulfilling business | 
lready on their books. 








| Fixed prices are based on No. 1 description of hematite 


at 120s. 6d. delivered to North of England areas. 
Basic Iron.—Basic iron is plentiful, but makers reserve 


all production for use at their own steelworks and the | 


quotation of 92s. 6d. is nominal. 

Foreign Ore.—Imports of foreign ore against old con- 
tracts are well maintained, but consumers are very 
extensively sought and new business is impossible. The 


| heavy arrears of delivery yet to be accepted threaten to 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
ttish Steel Trade.—Conditions in the Scottish steel 
udustry have varied very little during the past week 
ind orders for heavy material are still of small volume. 
uyers in many cases are holding back and are only 
specifying for their bare needs, which are of limited 
onnage, this clearly indicating the want of confidence 
wevailing at the present time. In the case of ship- | 
builders, however, the great trouble is the scarcity of | 
ders for new tonnage, and as shipowners are meantime | 
seeping out of the market, there is only a meagre demand 
for shipbuilding material. There is, nevertheless, quite 
| fair amount of steel being specified for the Admiralty | 
ontracts on hand, and without these orders the output 
would be on an extremely low level. For light steel 
there is a very good demand, and the makers of black 
nd galvanised corrugated sheets are very much busier 
han they have been for months; this state is likely to 
ontinue for some time, since the Government require- 
nents amount to a considerable tonnage. The motor 
ndustry is also a good source of business at the moment, 
ind, as the export inquiry has improved, the outlook 
s very much brighter. Structural steel is also in better 
emand, and the prospects in this side of the trade are | 
juite encouraging. Prices are steady and the following 
re the fixed rates :—Boiler plates, 111. 8s. per ton ; ship 
ates, 101. 10s. 6d. per ton ; sections, 101. 8s. per ton ; 
medium plates, 121. 2s. 6d. per ton; black steel sheets, 
24 gauge, I4l. 15s. per ton; and galvanised corru- 
ed sheets, No. 24 gauge, 17/. 5s. per ton, all delivered 
| Glasgow stations. 


S 





| 


Valleable-Iron Trade.—While the West of Scotland | 
kers of malleable-iron have experienced a slight 
provement in the demand, there is not yet any | 


‘surance of a steady run and the forward outlook is 
inewhat obscure. The re-rollers of steel bars have been | 
a little better of late, but the volume of new | 
has not been sufficient to ensure full-time | 
nning of plant. The general inquiry is fair, but buyers 
pursuing a cautious policy owing to the political | 
tion. The current market prices are as follows :- 
wn bars, 12/7. 5s. per ton for home delivery or export ; 
lled steel bars, 111. 15s. per ton for home delivery, 
Ill. per ton for export; No. 3 bars, 121. per ton, 
| No. 4 bars, 121. 5s. per ton, both for home delivery. 
Scottish Pig-Iron Trade.—There has been practically 
hange in the state of the Scottish pig-iron trade 
the week, and there has been little improvement in 
demand. Neither from the steel works nor the 
lries have the orders been of a pressing nature, 
the output overall has not been very heavy. Stocks 
been increasing steadily and curtailment of produc- | 
seems highly probable before long. The following 
the current market quotations :—Hematite, 61. 0s. 6d. 
n, and basic iron, 51. per ton, both delivered at the 
works foundry iron, No. 1, 52. 8s. per ton, and 


ot. 
MW 6d. both on trucks at makers’ 


sess 


° 5s ton, 


pe r 


| Clearances in the first month of the year consisted of 


and 20,877 tons of steel. 
abroad in January, and coastwise shipments were but | 


chief buyer, Belgium being second with 260 tons, and 
| Netherlands third with 200 tons. 


coastwise, the Union of South Africa and Portuguese East 


keep buyers off the market for a considerable time. 

Blast-Furnace Coke.—Local consumption of Durham 
blast-furnace coke is larger than recently, but supply 
is plentiful and users are well covered. Sellers would 
readily make extensive contracts at the level of good 
medium qualities at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are turning con- 
siderable tonnage in some departments, but are diligently 
seeking contracts to enable them to keep tonnage output 
at present level. Re-rollers are absorbing more British 
semies since stocks of imported material have been 
practically cleared, and some slight improvement in the 
finished steel trade is noticeable, though this does not 
extend to foreign business The position at the heavy 


steel mills is variable, but the trend is towards bigger | by Mr. J. I. Bernard. Scottish Centre : 


make. Among the principal market quotations for 
home trade are : Common iron bars, 121. 5s. ; 
1ll.; soft steel billets, ‘71. 7s. 6d.; hard steel billets, 


8l. 10s. ; steel strip, bridge and tank plates, 101. 10s. 6d. ; | 4ssociation : 


steel ship rivets, 141.; iron ship rivets, 15/.; steel con- 
structional rivets, 15/. 58.; steel boiler plates, 111. 8s. ; 
steel angles, 101. 8s. ; steel joists, 101. 8s. ; Tees, 111. 8s. ; 
heavy sections of steel rails, 91. 10s. ; fish plates, 131. 10s.; 
black sheets, No. 24 gauge, 14/. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Imports of Iron and Steel—Import duty has greatly 
reduced use of Continental iron and steel on Tees-side. 
Unloadings from foreign ports and coastwise last month 
amounted to 1,209 tons, 464 tons being pig iron, 692 tons 
crude sheet bars, billets, blooms and slabs, and 53 tons 
plates, bars, angles, rails, sheets and joists. Arrivals in 
December totalled only 463 tons, composed of 405 tons 
of pig iron, and 58 tons of plates, bars, angles, &c. Imports 
in January last year reached 18,225 tons, comprising 
6,687 tons of pig iron, 10,590 tons of crude sheet, bars, | 
&c., and 948 tons of plates, bars, angles, &c. 

Tees Iron and Steel Shipments.—Aggregate shipment 
of iron and steel from the Tees in January fell to 25,859 
tons—the lowest since August last—and 4,879 tons below 
December loadings. The contraction is largely attri- 
buted to international tension and economic barriers. 


| 


1,421 tons of pig iron, 3,561 tons of manufactured iron, 
Only 821 tons of pig went 


600 tons. Wales, with an import of 500 tons, was the 


Of the manufactured 
1,027 tons 





2,5 


iron loaded, 


34 tons went overseas and 


| 
| 





Africa being the main purchasers with 2,023 tons and 
349 tons, respectively. Overseas shipments of steel 


amounted to 11,963 tons, and coastwise clearances to | 


of South Africa, 2,901 tons ; 





8,914tons. The principal customers for steel were : Union | 
Northern Rhodesia, 1,800 | 
tons ; India, 1,644 tons, and Tanganyika, 1,056 tons. 
Scrap.—After a lengthy period of inactivity the scrap 
market is reviving. Deliveries against old contracts 
have much improved and buyers are coming forward 


steel bars, | street, Glasgow, C.1. 
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NOTICES OF MEETINGS. 
To-night. 
Informal 


MrcuaANIcaL ENGINEERS. 

6.30 p.m., Storey’s-gate, Westminster, 5.W.1. 
Meeting. Discussion on “* Brake Linings,’ to be 
introduced by Mr. E. W. Sisman. Western Branch 

Monday, February 13, 7 p.m., The Merchant Venturers’ 
Technical College, Unity-street, Bristol. The Thomas 
Lowe Gray Lecture : “‘ Some of the Aspects and Problems 
of the Development of High-Speed Craft and Its Machi 
nery,” by Mr. H. Scott-Paine. South Wales Branch 

Tuesday, February 14, 6 p.m., The Royal Metal Exchange. 
Fisher-street, Swansea. Joint Meeting with Tu: 
Institute oF Fux. and Tae Sours Watzs Instirurr 
or Enotneers. ‘*‘ The Modern Portable Gas Producer.” 
by Messrs. Bosworth Goldman and N.C, Jones. Yorkshir« 


INSTITUTION OF 


Branch: Wednesday, February 15, 7.30 p.m., The 
University, Sheffield. ‘‘ Oxygen and Acetylene,”’ b 
Mr. C. G. Bainbridge. Midland Branch: Thursday. 


February 16, 6.30 p.m., The James Watt Memoria! 
Institute, Birmingham. ‘“ Recent Machine Tools and 
Machine Tool Practice,”” by Mr. E. W. Tipple. Southern 
Branch : Thursday, February 16, 7.15 p.m., Universit) 
College, Southampton. The Thomas Lowe Gray Lecture 
* Some of the Aspects and Problems of the Development 
of High-Speed Craft and Its Machinery,”’ by Mr. H. Scoit 
Paine. Institution: Friday, February 17, 5.30 p.m.. 
Storey’s-gate, Westminster, 8.W.1. Annual Genera! 
Meeting. ‘‘ The Modern Paper Machine,”’ by Mr. W. H. 
Orr. 

Roya. Lystrrution.—-Saturday, February 11, 3 p.m.. 
21, Albemarle-street, W.1. ‘“ Art and Industry-—-lV.”’ 
by Sir Thomas D. Barlow. Thursday, February 16, 
5.15 p.m. ‘“ Photochemistry,’ by Dr. C. G. Goodeve. 
Friday, February 17, 9 p.m., ‘‘ Aeroplane Controls,”’ by 
Professor G.T. R. Hill. Saturday, February 18, 3 p.m., 
“Crystals of Organic Substances,’’ by Professor Si 
William Bragg. 

INsTITUTION OF ExxcrricaL ENGINEERS.— Western 
Centre: Monday, February 13, 6 p.m., The Merchant 
Venturers’ Technical College, Unity-street, Bristol. 
“Fire Precautions in Major Electrical Stations,’’ by 
Mr. F. C. Winfield. North-Eastern Centre: Monday, 
February 13, 6.15 p.m., The Newe House, Pilgrim-street, 
Newcastle-upon-Tyne. ‘‘ Long-Period Ageing Tests on 
Solid-Type Cables,” by Messrs. T. R. Scott and R. C. 
Mildner. Mersey and North Wales (Liverpool) Centre 
Monday, February 13, 7.30 p.m., The Central Hall, 
Renshaw-street, Liverpool. The Faraday Lecture : 
“The Long-Distance Telephone Call—A Triumph of 
Engineering and Co-Operation,’”’ by Captain B. 8. Cohen. 
North Midland Centre: Tuesday, February 14, 7 p.m.. 
The Hotel Metropole, King-street, Leeds. ‘* Electricity 
in Coal Mines : A Retrospect and a Forecast,” by Mr. R. 
Nelson. North-Western Centre : Tuesday, February 14, 
7.30 p.m., The College of Technology, Manchester. The 
Faraday Lecture: “The Long Distance Telephone Call 
—A Triumph of Engineering and Co-Operation,” by 
Captain B. 8S. Cohen. Transmission Section 
Wednesday, February 15, 6 p.m., Savoy-place, Victoria- 
|}embankment, W.C.2. ‘“ Testing of Transmission Line 
| Insulators Under Deposit Conditions,” by Professor W. J 
|} John and Dr. C. H. W. Clark. Sheffield Sub-Centre 
Wednesday, February 15, 7.30 p.m., The Royal Victoria 
Hotel, Sheffield. Address by the President, Dr. A. P. M. 
Fleming. Jrish Centre : Thursday, February 16, 6 p.in., 
Trinity College, Dublin. ‘The Application of Electric 
Heating to Domestic Hot-Water Supply Systems,” 
Friday, February 
17, 7.30 p.m., The Royal Technical College, George 
The Faraday Lecture. 
InstituTION oF Crvi, Enornerrs.—Northern Ireland 
Monday, February 13, 6.15 p.m., Queen’s 
University, Belfast. ‘‘ Foundations,’’ by Mr. H. 
Campbell. Institution : Tuesday, February 14, 6 p.m.. 
Great George-street, Westminster, 8.W.1. ‘‘ The Problem 
of Stiffened Suspension Bridges and Its Treatment b) 





Relaxation Methods,” by Mr. R. J. Atkinson and 
Professor R. V. Southwell. Manchester and District 
Association Wednesday, February 15, 6.45 p.m., 


Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. “ Road Surfaces: Resis 
tance to Skidding,” by Mr. G. H. Hodgson. Glasgow 


and District Association : Friday, February 17, 7.30 p.m.. 
The Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. The Dugald 
Clerk Lecture: ‘“‘ Dugald Clerk and the Gas Engine 
His Life and Work,” by Mr. W. A. Tookey. 
INSTITUTION OF AUTOMOBILE ENGINEERS.-—Birmingham 
Centre: Monday, February 13, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. Joint Meeting 
with Tue Institution or THE RuBBER INDUSTRY. 


“Tyre Requirements for Modern Transport,” by Mr. 
Cc. D. w. Derby Centre: Monday, February 13, 
7.30 p.m., The Rolls-Royce Staff Canteen, Derby. ** The 


Sevciemens of the Mono-Sleeye Valve for Aero Engines,’ 
by Dr. A. H. R. Fedden. Coventry Centre: Tuesday, 
February 14, 7.30 p.m., The King’s Head Hotel, Coventry. 
“Factory Experimental Work and Its Equipment,”’ by 
Mr. A. G. Booth. Also at the Leeds Centre : Wednesday, 
February 15, 7.15 p.m., The Hotel Metropole, Leeds 

Norrs-Easr Coast Instrirution or ENGINEERS AND 
SuirBurLpers.—Thursday, February 16, 6 p.m., The 
Mining Institute, Newcastle-upon-Tyne. ** Special 
Trials of the ‘ Beacon Grange ’,’’ by Mr. Arnold Emerson 
Tees-Side Branch: Thursday, February 16, 7.30 p.m.. 
The Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. ‘‘ Welding in Struc 
tural and Shipbuilding Work in America,” by Mr. R. M. 
Gooderham. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 
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KLECTRICAL PLANT AT BOULDER DAM POWER HOUSE. 


(For De scription, see Page 145.) 
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present engineering problems of no little interest 
and importance. 
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The Life of Hot-Shear Blades (J/ilus.) 174 well-illustrated account by Mr. Cyril Helsby, of 
The Electrolysis of Sodium Sulphate 174, what has happened in Barcelona. The data thus 
Catalogues 174. provided (and the foregoing is not by any means a 
One Two-Page Plate—82,500-KVA ALTERNATORS | complete statement of the sources available) should 
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THE ENGINEERING ASPECT OF 
AIR-RAID PRECAUTIONS. 


BrForE the international crisis of last September 
the Government's air-raid precaution policy was 
directed more to providing protection against 
poisonous gases than against incendiary or high 
explosive bombs. That this policy might be mis- 
taken was pointed out by a number of critics with 
personal experience of what had happened in 
Spain; and the correctness of their opinions was 
evidenced by the feverish activity with which 
were excavated in both suitable and 
unsuitable places, when hostilities seemed imminent. 
In the intervening months those who assert that 
poisonous gas is not the principal danger have 
made a deepening impression upon the official 
mind. As a result the distribution of gas masks 
has now been relegated to a secondary place, and 
little is heard to-day of those ways and means of 
rendering our homes gas tight, which were all the 
vogue not so many months ago. Nevertheless, as 
regards air-raid precautions, the Government have 
not yet advanced as far as, what may be called, the 
Barcelona school of critics would like. They have 
not, for instance, whole-heartedly adopted the policy 


of building deep shelters in our towns, though ex- | 


perience in Spain has increasingly indicated that this 
results both in a saving of life and in an improve- 
ment of morale. On the other hand, they have 
apparently recognised that explosives are more to 
be feared than gas; and, as is common knowledge, 
are taking more and more active steps to guard 
against this form of attack. Whether further con- 
sideration will lead to the adoption of those still more 
stringent precautions which many consider necessary, 
time alone will show. It is interesting to note, 
however, that the Finsbury Borough Council is 
giving them a lead in this direction. Meanwhile, 
there are certain aspects of the problem which 





be extremely useful, not only in solving what is a 
problem of considerable engineering interest (if 
we may be permitted for a moment to adopt so 
detached an attitude), but in providing a tool for 
the shaping of future policy. 

That, for the moment, the Government have not 
been persuaded that the correct way of dealing 
with the problem is the provision of deep under- 
ground shelters is clear from recent pronounce- 
ments of Sir John Anderson. It is not our inten- 
tion to enter into questions of high policy and to 
argue whether this is right or wrong. Neverthe- 
less, we may quote Mr. Helsby to the effect that 
underground shelters have been highly successful 
in Barcelona, and that, while the increase in explosive 
value of the bombs has approximately doubled, the 
casualties have recently been almost non-existent. 
Though 455 bombs fell in five days, he says, the 
casualties were two people killed and ten injured, 
while 20 horses were also killed and one motor lorry 
was seriously damaged. Nevertheless we are glad 
to say that some advance in what we feel, the 
right direction is being made. Though deep shelters 
are not to be provided as a primary policy, it 
is at least realised that open trenches or lightly 
covered shelters are no real protection against high 
explosive bombs. As has already been announced, 
it is the intention of the Government to provide 
the home of every citizen in a vulnerable area with 
a sectional shelter, which will ensure reasonable 
protection against blast and splinters from a near-by 
explosion of a medium-sized high explosive bom) 
and against the collapse of the superstructure. 
The issue of a circular to local authorities giving 
detailed information on the subject is said to be 
imminent. The contents of this will, we have no 
doubt, be based on the report of a committee of 
three engineers, which was recently appointed by 
Sir John Anderson, to advise him on the technical 
features of these structures. As two of these, 
Mr. David Anderson and Mr. B. L. Hurst, are also 
members of the Committee of the Institution of 
Civil Engineers to which we have already referred, 
and as the third, Sir Henry Japp, has had very 
wide experience with engineering structures of 
the kind it is intended to provide, their advice 
must carry considerable weight. This committee 
state that a sectional steel device is one method of 
providing the required shelter, and for reasons of 
production recommend the adoption of two or three 
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types standards. Such a shelter, they say, 
should measure not less than 6 ft. by 4 ft. 6 in. in 
plan, and should not be less than 6 ft. high to the 
crown of the arch from the floor. Accommodation 
would thus be As the 
total weight of the shelter would be from 5 ewt. 
to 7 ewt. and the maximum weight of any one 
member would vary from 60 Ib. to 100 Ib., they 


as 


provided for six persons. 


would, for reasons of transport, have to be dis 
tributed in advance of emergency. They should, 
however, be capable of erection by two men of 


average strength and no special skill, an important 
practical point to which we hope close attention will 
be paid, 

Some discussion has already taken place as to 
where shelters of this class should be sited ; and the 
committee are, quite rightly, emphatically of the 
opinion that they should not be placed within the 
Their proper place, they say, is in the 
backyard or garden, and they should be sunk at 
partially in the ground and with 
earth and sandbags In this connection it is inter- 
esting to note that Mr. Helsby, in the paper to 
which we have already referred, recommends a 
cover of 2 ft. 4 in. of earth. We think it a little 
unfortunate that it seems to be assumed that the 
best place for a shelter of this kind is near the 
Quite apart from the 
by the collapse of the building, about 
unduly 
of water, gas and electricity 


houses 


least covered 


dangers caused 
which the 
the 
and drains 
will render the allocation of a suitable position 
difficult. It would therefore seem that a position 
some distance from the house would be both safer 
utilise. A further point of interest 
is that the committee do not regard the provision 
an immediate short-time 
With this point of view we are in full agree 
Even taking the house as a unit, they in- 
dicate, in fact. that such shelters will be less efficient 
than permanent brick or concrete structures of the 
pill-box type, which could be built to accommodate 


house 


committee are not nervous, presence 


services 


and easier to 


of shelters as more than 
policy 
ment 


two or four households and be utilised in peace time 
In 
both cases, if these shelters are to have the maximum 
utilitv, they be designed for their ultimate 
aim, and it is here that the advice of those who have 
ilready had experience in areas subjected to bombing 


for domestic purposes of one sort or another. 


must 


should be drawn upon. 

While either type of shelter is suitable where there 
is sufficient garden space, neither offers a satisfactory 
solution for houses with basements, nor is capable 
of adoption for tenement flats. The committee 
we therefore of opinion that shelter in a basement 
can provided by underpinning the 
ceilings and providing alternative exits, while in 
tenements the problem might be dealt with by the 
evacuation and subsequent strengthening of the 
ground floor flats or the construction of permanent 

In this 
basement 


house best be 


covered trenches or subsidiary buildings. 
pointed out that the 
rooms will have to be prepared in peace time to 
receive the props, though the actual erection could 
be deferred to the time of emergency. 
ut such a time the tenants of these portions of the 
would have to evicted, that the 
space could be made available as a refuge. 


connection it 


1s 


Me reover, 
buildings be 
entire 
For these reasons, 


™ 


if for no others, the alternatives 


suggested appear to be more attractive 
Looking still further ahead, the important sugges- 
that no residential building of any 


size or class should be erected in future without the 


tion is mac 
inclusion of an air-raid shelter of sufficient size, and 
it is also recommen ted that public shelters should be 
provided in suitabl 
str 


basements for those who may 
caught in the Finally, it is insisted that 
the public should be reassured that the provision 


I ts 
of air-shelter accommodation will not mean increased 
liability to rates and taxes; that the concrete “ fire 
ot steelwork added for 
uir-raid purposes might be waived ; and that stresses 


cove encasement solely 
not exceeding LO per cent. above the normal stresses 


might be authorised in existing structural steelwork. 


if this excess is entirely due to the dead weight of 


vdded protective structure. The report is therefore 


a valuable document, not the least because it gives 
exactly the information to this 


required enable 


particular method of guarding against air-raids to 
be carried out. 
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At the same time, we hope that increasing atten- 
tion will be given to schemes which, if more ambi- 
tious, provide even greater prospects of safety. 
This hope is, we are glad to say, fortified by a reply 
given by Sir John Anderson to a question whether 
any encouragement was being given to local autho- 
rities to construct shelters which would withstand 
direct hit by medium-sized explosive bombs. In 
this he indicated that the subject had been under 
continuous examination, and that expert opinion 
was being sought on the subject of constructing 
underground car parks, which would also give some 
shelter protection. From this point of view the 
plans prepared by the Finsbury Borough Council 
to which have already referred, and which 
include deep-level shelters capable of housing the 
entire population of the area, are worthy of atten- 
tion. While there is every argument against panic. 
the matter is one of great urgency, and we feel 
sure that all those engineers who possess it will 
freely put their experience at the disposal of the 


we 
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INDIA’S TRADE, 1937-38. 


In these days of world trade depressions that 
descend alike on all countries, bringing distress to 
millions, there is some appeal in Mr. Ghandi’s 
dream of an ideal India, consisting solely of self- 
supporting village communities, with no interest 
or concern beyond their own boundaries. _Inci- 
dentally, of course, this ignores protection from 
disease or famine which they would not be in a 
position to provide themselves ; such visitations are 
seemingly excluded from the hypothesis. India is, 
in fact, a country of village communities, with an 
insignificant proportion of the population living in 
the towns, but it is subject like the rest to the 
vagaries of world trade, and, like others, finds the 
present outlook none too hopeful. 

The Department of ‘Trade has 
published Sir Thomas Ainscough’s report 

Conditions and Prospects of United Kingdom 
Trade in India, 1937-38,"" two years having elapsed 
since his last review (for 1935-36). The interval has 
seen important Indian political changes, but from 
the trade standpoint the outstanding difference is 
the vital one between boom and depression. None 
the less, the financial position of the Indian Central 
Government was not discouraging, as at the time 
the report was written it was expected to close 
the accounts for the year with a deficit balance of 
only 817,000/., which could be met from the Revenue 
Fund. The balance of 562,000/. which 
would remain in that fund was thought to 
sufficient to meet the anticipated deficit in 1938-39. 
Some relief has been secured from the decision to 
postpone till April 1, 1940, or until the introduction 
of Federation, which ever comes first, any repay- 
ments from railway surplus of the sums borrowed 
from the railway depreciation fund in less favourable 
the central revenues in 
by a railway surplus of 
approximately 2,000.000/, available after paying 
all interest charges and setting aside the fixed 
contribution for depreciation, and a further surplus 
was hoped for at the end of 1938-39. This re- 
appearance of a railway surplus is most important, 
as the introduction of new forms of government in 
the must produce considerable strain 
on the provincial exchequers, and their chief hope 
of assistance from Delhi lies in railway-earned 
protits. The point has apparently been grasped 
by the Congress party, whose strongly anti-railway 
attitude has suddenly completely changed. Unfor- 
tunately, railway which on the 
upward grade throughout 1937, started to fall in 
the half of 1938, and the international 
situation, always closely watched in the Indian 
bazaars, does not assist recovery. 

In of the international situation, there is 
some for the tendency, deplored by Sir 
Thomas Ainscough, for India’s intelligentsia to do 
all in their power to develop local manufactures 
and make the country independent of foreign 
imports. These efforts are considerably facilitated 
by the tariff wall, only, indeed, partially protective 
in intention. Customs duties introduced for purely 
revenue purposes however, just as effective in 


Overseas just 


on 


Reserve 
be 


years. 


Consequently, 
1937-38 


benefited 


Provinces 


receipts, were 


second 


view 


excuse 


are. 
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providing cover for new industries as are deliberatel, 
protective duties ; and how difficult it is to with 
draw such a duty, once a local industry has estab. 
lished itself behind it, has already been discovered 
The involved threat to the import trade promises 
to be most serious. Seventy per cent. of the popu 


lation depend on agriculture, and agricultura 
exports have been bringing in something lik 


100,000,000/. annually, but how overseas customers 
would pay for these exports without selling 
to India in return is a point. Sir Thomas says, 
which has not yet occurred to Indian _ politicians 
and industrialists. Apart, too, from the dangerous 
threat to the agricultural community, the Centra 
Government relies on customs duties for 61 per cent 
of its revenue, and already there are, rather natu 
rally, signs of diminishing returns. The Government 
also depends on the favourable trade balance t 
maintain the rupee exchange. and to meet its 
commitments in London, which amount to some. 
thing in the neighbourhood of 40,000,000/. annually. 

The threat to the import trade is a very real 
one. The development of the Tata steelworks, 
which turned out 660,000 tons of steel in 1937-38, 
will shortly be reinforced by that of the Bengal 
Steel Company, and the prospect is that, betwee: 
them, they will be able to meet the entire Indian 
demand for all but special steels. Railway loco 
motives are still obtained from Europe, but for 
years there has been political pressure for the 
establishment of the locomotive industry in India 
It by the way, significant that in 1936-37 
of 345,000/. spent by company-worked railways or 
locomotives, 285,000/. went to the United Kingdom, 
but of the 127,000/. expenditure for the State rail- 
ways the British share was only 22,0001. Other 
rolling stock is built almost entirely in India, only 
wheels and axles, buffers, couplings and 
vacuum-brake fittings being imported. A scheme is 
under for manufacturing cars and _ lorries 
near Bomhay, commencing with an assembly plant 
Motor tyres are already being produced successfull 
in a Calcutta suburb, and imports have begun t 
he affected. The construction of simple machin 
tools has commenced, and schemes for light machin 
industries, producing such items as bicycles and 
sewing machines, are going forward. Cement 
manufacture is flourishing. while the reduced suppl 
of cotton goods, due to Japan’s preoccupation i 
China, has been met. not by imports from this 
country, but by increased production from India’s 
own mills. And all this industrial development 
has reacted on Indian coal, which, after years of 
depression following the loss of the export trade, is 
now finding new outlets in local markets. Whilt 
many of these and other industrial schemes ar 
still in the paper stage, the introduction of Provincia 
autonomy has given a powerful impetus to the whol 
movement; the new governments, particularl 
where Congress is in power, are strongly in favou! 
of industrial development. 


is, 


screw 


review 


There is, however, a threat to Indiar 
industrial development in the form of labour unrest 
Indian labour has had neither the time nor th 
education to produce the genuine  trade-unio! 
spirit. Its ignorance is easily played upon )\ 
agitators out for their own advantage, and con 
munist propaganda has also to be reckoned wit! 
The new constitution in the Provinces has suggested 
to many a new avenue to politics as labour repre 
sentatives in the Assemblies, and the 
securing the support of the workmen are obvious 
Consequently, the number of working days lost 
to Indian industry in 1937 totalled nearly mm 
million. It may be added, also, that the Congress 
party is undoubtedly anxious to improve the lot 
of the workman, and during years of irresponsibl 
opposition to government has made promises W hich 
in office, are not to fulfil. This state ©! 
things will take time to cure. 


serious 


means 


sO easy 
Road transport should be greatly helped by the 
new motor vehicles Bill, regularising and unify: 
the registration and licensing rules, whic! have 
differed hitherto from province to province It 
will also control commercial road transport. 4° 
provide compulsory third-party insurance; th 
last is a very necessary item in a country whi 

has the highest number of accidents per mot 
vehicle in the world. The Road Fund, inaugu! ated 
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in 1929, had reached seven and three quarter million | pointed out that the built-up area constituting wanted is that they shall be rigidly enforced on al! 
pounds by September. 1937, and of this over six Greater London, had, in a period of thirty years, occasions. In the first place attention is drawn to 
millions had been allocated to the provincial govern- | from 1905 to 1935, extended outwards an average the necessity of exercising care in the selection of 
ments by March, 1938. Expenditure therefrom distance of six miles. From a study of this rate workmen employed where there is any risk of in- 
has been most vigorous in Bombay, but compre- | of growth, and a consideration of vital statistics, | fection to the water. The clinical history of each 
hensive schemes have been prepared in all the | it was estimated that by 1941 the agglomeration of | workman, particularly with regard to enteric in- 
provinces, and it is interesting to note that provision population which constitutes Greater London would | fection, should be thoroughly investigated and 
for through road communication between Bombay have grown to 10,350,000, and that by 1951, the | where there is a risk of contamination every new 
and Calcutta is one of the items under consideration. figure would have risen to 10,760,000. As Sir Charles | recruit should be examined as to his potentiality as 
The almost bewildering rapidity of development | Bressey pointed out in a discourse delivered at a typhoid carrier. The obvious precaution that 
in the Indian air mail has, of course, had its reper- the Royal Institution, on February 3, these figures | all buildings, machinery and yards used for water 
cussion on the Indian aviation companies sharing! were greater than the combined populations of | works purposes should be kept scrupulously clean 
in it. which have found their * capacity-ton- | Norway and Sweden. Considering the magnitude | is insisted upon. Where the source of water supply 
mileage ” trebled and even quadrupled at a stroke. | of this population, it is not surprising that a road is a reservoir impounding the head waters of a 
One Indian company will own four of the eight | system, of which the nucleus is inherited from the | stream the whole of the gathering ground should 
\rmstrong-Whitworth Ensign machines on the | middle ages, and of which the extensions have | be acquired and the reservoir or intake should be 
London-Calcutta service, and the 62 aeroplanes | developed in terms of local convenience, should have | fenced. Wells or bore holes should be prcetected 
purchased for India in 1937 cost 225,000/. A portion proved inadequate for modern traffic developments. against surface pollution. Regular and frequent 
of this expenditure was for Indian Princes, and the | There is, further, no reason to suppose that we have | inspections of all parts of the works and the sur- 
bulk of the supply was British, though the United yet seen the worst ; as Sir Charles pointed out, the rounding area should be conducted up to a distance 
States of America had some share. It is worth proportion of motor vehicles per head of population of at least 2 miles, special attention being paid to 
mentioning that at least one Indian firm, founded | in this country is still far below that of the United cesspools and soakaways. When water is being 
in 1922, which caters for aviation supplies, realised States. In his discourse, Sir Charles reviewed some | supplied without treatment it should be frequently 
a trading profit for the first time in 1937-38. of the main features of his report, but as we dealt | and regularly analysed. The safeguarding of water 
with this document fully at the time of its appear-| by special treatment requires the greatest care. 
ance, in the spring of last year, it is not necessary | Contrary to the general opinion chlorination by 
that we should repeat that part of his remarks. | itself is not sufficient and wherever practicable, 
As illustrating the basic problem presented by the therefore, at least two lines of defence should be 
= central, completely built-up, part of London, | provided after storage or filtration. Finally, the 
\s stated on page 73, ante, discussions have been | gi; Charles exhibited some lantern slides, showing | need for safeguarding water supplies during repairs 
taking place between the railway companies and | some of the modern trunk roads which have been | to wells or mains is insisted upon. Boots and over- 
wg kop rein head ase to = constructed, and the narrow congested streets: of | alls for the use of workmen should be kept at the 
snnennion telnabaenbinwetaniaibenhelninn which they, in effect, form extensions. A striking works and the former should be cleansed | with 
the terms forming the basis of the agreement. "The example was furnished by a view of the Great West chlorinated water before the well is entered. I roper 
seuperals will seer be cotendbied to the. Ginaepet ca me nipe oe negro Piao ad —— sanitary accommodation should also be provided. 
Advisory Council, and a Bill has already been able Aare Po hte ‘Seay eaen Weave aie 
drafted embodying the necessary statutory powers | very little adverse criticism which it has aroused. 
to secure observance of the agreement by all road | py. administrative bodies which are responsible for 
hauliers. Both the bodies concerned are agreed the main road system of the Metropolis, appear to 
- “F nom en of = enna ee have accepted it as a basis for future action, and it oh 
of all forms of transport, but they do not consider F 6 ngine itse r risi srefore, the 
dhsh the pennies sebeny sates. chemstune: Seas. 6 | east Sute Ss tpncttean 08 Gian, eenlioet (OPE a Tn a ee ae eae 
suitable basis for the control of road transport cape about the techuical — t's ontenan, speeche , d the general een ti t the ¢ al 
-/ are likely to be the cause of delay. The London | SPeeches and the general conversation at the annui 
Agreement has been reached to set up a central County Council estimates that the cost of the | dimmer of the Association, held at the Connaught 
en prs rey - 9 ge various proposals affecting the area with which they Rooms, London, W.C.2, on Wednesday, February r 
co-ordination, and to deal with difficulties as they ne | The ri re g 5 smbers anc 
arise. One of gy toe pm pr goed yo ee — “8 yp reper tog temas 1a paDgarmin Sy} Ba: pg lis syn Mr. 
will be to formulate the basis on which voluntary _ nen —— — Os = wep wage G. E. Windeler, included many who were pioneer 
agreements can be entered into regarding road aul bet “as ood = ee ratte Bo executants in this branch of engineering, and the 
reaty with the Ministry of Transport in connection & g 








NOTES. 


Roap-RatL AGREEMENT. 


THe Dieset Enernr Users Association. 

In the twenty-six years that have elapsed since 
the foundation of the Diesel Engine Users Associa- 
tion, very considerable changes have taken place in 
the technical and industrial status of the Diesel 


and rail rates for either general merchandise OF with their financing. This matter is of suct 
particular commodities. The railways agree not 
to raise objections for two years, except in special 
circumstances, to applications for the renewal 
without alteration of existing “A” and “B” 
licences, to the granting to existing hauliers of “ A ” 
licences for additional vehicles, or to the granting 
to such hauliers of additional ** B” licences when 


early date. It is important to note, as Sir 
pointed out, that delay in proceeding with the 
is generally likely to raise the ultimate cos 


yet unbuilt. An aspect of the problems prese 


tance that we shall return to its consideration at an 


applies particularly to roads projected for areas as 


presence, as principal guest, of Lieut.-Colonel 
J. T. C. Moore-Brabazon, M.C., M.P., encouraged 
retrospective reflection upon the advance of internal- 
combustion engineering ; although he himself, in 
proposing the toast of “The Association,” en- 
dea voured to infuse a tincture of prophecy regarding 
the future of Diesel engines in aerial transport. 
Kelvin, he observed, had declared that dynamic 


1 impor- 
Charles 
> scheme 


t. This 


ented by 








the enormous concentration of population in London, 
which has come into great prominence since the 
publication of the Report, is that of the protection 
of the population during air raids, in case of war. 
Sir Charles pointed out in the course of his remarks, 
that the tunnel under Kensington-gardens, which 
was proposed as part of a new north and south 
through way, could be constructed to act as a large 
air-raid shelter. Such a service as this has no rela- 
tion to the essential purpose of the proposal, but 
if this particular traffic artery could be constructed 
as a result of what is really a side issue, it would 
none the less be a valuable contribution towards the 
solution of the general traffic problem. 


flight was an impossibility, but the enthusiasm of 
cranks had made it possible. Engineers should now 
concentrate on the development of the solid-fuel 
Diesel engine, and on the application of Diesel 
engines generally to aircraft, for which their use 
should be compulsory as a safeguard against fire. 
It was incumbent upon this country more than any 
other to develop along these lines. The President, 
Mr. Windeler, in responding, recalled that, of the 
early Diesel engines, every one was an adventure ; 
yet, he thought, most of the pioneers enjoyed their 
pioneering. To-day the Association had become 
goods by road. Provision is made for the publication more important than it had ever been, but it must 
of proposed agreements, with full opportunities for || ’ a 3 constantly be looking ahead. Diesel gas engines 
the statement of objections by traders or carriers. THE SarFE ADMINISTRATION OR WATER UNDER- Wore not beyond possibility, and afforded a means of 
lhe railways have agreed to maintain a voluntary a utilising a product of coal, to the advantage of the 
‘ystem of classification, and express the opinion Following on certain unhappy experiences at country. Mr. T. Hornbuckle, past-president, having 
that the removal of statutory control in this respect Croydon, which are still having their reflections proposed the toast of “‘ The Guests,” to which the 
will enable them to modify their classification both in the Courts and elsewhere, the Minister of response was made by Mr. P. C. Kidner, President 
in the interests of a co-ordinated system of rates. Health about a year ago issued a memorandum of the Institution of Automobile Engineers, Mr. 
They agree to publish lists of rates for the use of calling the attention of water undertakers to the Windeler rose again to present the Percy Still 
traders. As regards reasonableness of rates, it is need for unremitting care in maintaining the purity Medal for the year to Mr. H. V. Stead, M.Sc., in 
agreed that the tribunal should have regard to the of the supplies under their control. This has now recognition of his work as honorary secretary to the 
rates charged for traffic of the same description been followed by another communication setting Association, and especially in collecting and collating 
“armed between the same points, and to the rates out the precautions which are necessary for this the numerous data on operating costs and condi- 
charged by competing forms of transport, with a purpose in the day-to-day administration of an tions which were received by the Association from 
view undertaking. It may be primarily noted that these  [jese| engine users in all parts of the world. 
precautions contain little or nothing that is new. 
'uE Roap Prosiem 1x Lonpon. They are already recognised as good practice by 


F In the Highway Development Survey, 1937 (Greater the large majority of the 790 local authorities, 48 
Ando 


the limit of operation of the vehicle concerned does 
not exceed 25 miles. The road hauliers express the 
view that any Bill repealing restrictions on railway 
charges should include clauses to provide machinery 
for sanctioning agreements and to make the specified 
rates and conditions obligatory on both * A” and 
* B™ licence holders and on the railway companies. 
\ tribunal is to be set up to approve rail and road 
rates agreements, and it is suggested that the Rail- 
way Rates Tribunal should be modified for this 
purpose by the appointment of an additional 
permanent member experienced in the transport of 


to avoiding uneconomic rates. 








Propvuction OF TRON AND STEEL IN Russia.—We are 

j j . 7 . me : : informed that 15 million metric tons of pig-iron and 
), which is usually more concisely and con- joint bodies and 173 water companies, which now 1 million tons of steel ingots and castings were produced 
*ntly referred to as the Bressey Report, it was supply water in England and Wales, and what is in Russia during 1938. 
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ECONOMIC RESULTS OF THE 
LLOYD BARRAGE. 


By Durepas B. Apwant. 


Tak present writer had occasion, when he was 
a member of the Bombay Legislative Council 
(1923-26), to make a study of the Lloyd Barrage 
and Canals project. The project received the 
technical and administrative sanction of the 
Secretary of State for India in 1921. Proposals for 
financing the scheme were approved by the same 
authority in 1923. In the same vear the Bombay 
Legislative Council also passed a resolution approv- 
ing it, and preliminary work was commenced forth- 
with, being continued during the following vear, 
1924-25. Construction work was carried on until 
1932-33, and in 1932 the Rohri (Left Bank) canal 
was opened, zamindars (land-owners) then taking 
water for Kharif (summer) cultivation. In Septem- 
her, 1933, the accounts of the Lloyd Barrage and 
Canals Construction were finally closed, and a list 
of certain works remaining to be done, was drawn 
up. The scheme has now been in operation for 
several vears, and it is interesting to review the 
results obtained and so far as is possible to compare 
these with the original forecasts.* 

The estimated cost of the project. direct and 
indirect, 15,99,.64,177. and the work was 
to be completed in eleven years. In the fourteenth 
vear (three years after completion), the project 
was expected to become productive, and to vield 
5-1 per cent. interest on the capital outlay. For a 


was Rs. 


work to be classed as a productive work (as de- 
fined in Article 393, P.W.D. Code, Chapter V, 
tenth edition). there must be good reason to 


believe that the derived from it will, 
within ten years after the probable date of its 
completion, repay the annual interest on the capital 
invested, calculated at 5 per cent., but in pre- 
paring a project for sanction no deduction is to be 
made from the total capital outlay on account of 
anticipated excess of revenue over simple interest.” 

The accumulated arrears of simple interest at 
the end of the third vear after completion being 
estimated at Rs. 2,36,27,160, the total capital at 
charge 18,35,.91,537. The net revenue 
during the same year was estimated at Rs.94,02,085, 
which would have given a return of 5-1 per cent. 
general report of the project). 
the project would 


revenue 


was Rs. 


(vide page 78, vol. v, 
Under circumstances 
therefore have been productive. 

In his technical note dated November 19, 1920, 
the then Inspector-General of Irrigation in India, 
while forwarding the project stated that “ the only 
modification that now seems to be required is to 
make provision for the great rise in the rates of 
steel and iron work since the estimates were pre- 
pared under my approval. In view of the un- 
ettled state of British labour and the exchange. 
it is extremely difficult to forecast what this class of 
work will cost, but the plant for erection of the 
barrage must be bought before a start can be made 
and the steei and iron work required for its con- 
must be within a few vears of 
the start. I now advise the lump-sum provision 
under unforeseen for plant of Rs. 130 lakhs, and 
for steel and iron work of Rs, 125 lakhs.” 

It may be pointed out that the project was pre 
pared in 1919-20, when prices and wages in Great 
Britain were very high. They reached the highest 


these 


struction erected 


point at the end of 1920. There was, however, 
a very great decline during the following three 
vears, 1921 to 1923. According to the Statist the 


Index numbers of the average prices of minerals 
dropped from 276 in 1920 to 144 in 1923. Wages 
of engineering artisans (according to the Labour 
Gazette) fell from 231 in 1920 to 146 in 1923, and 
those of engineering labourers from 309 in the 
former year to 178 in the latter. Thus by the 
time that the project was finally sanctioned in 1923 
prices and wages in the engineering industries in 
(ireat Britain, had fallen considerably below the 
level of 1919 and were very much lower than those 
of 1920. 

With regard to exchange conditions there was, 
after the War, a general fall which included Great 


* The figures quoted, being taken from Indian official 
records, are retained in lahks and crores (1 lakh 
100,000; | crore =< 13,000,000) 
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Britain; in this country the lowest point was 
reached in 1920. A rise followed and continued 
until parity was nearly reached in 1925; but for 
the purpose of imports, the value of the rupee in 
relation to the pound was more advantageous in 
1920 than in 1923. On the whole, in view of the 
great decline in prices and wages, there should 
actually have been, in and after 1923, a saving on 
the amounts provided for plant and machinery in 
the estimates for the barrage, as these had been 
based on the prices ruling in 1919-1920. 

The total estimated cost of the barrage was 
Rs. 3,35,15,282, according to vol. v general report 
of the project (page 73), but the actual amounts 
spent on construction was 4-04 crores and on the 
special tools and plant Rs. 1,06,67,013. With losses 
on stock put at Rs. 55,760, a total is obtained of 
Rs. 5,11,25,523 (vol. ii of the completion report, 
page 118). Only portions of the above sums of 
both estimated and actual expenditure were really 
concerned with imported plant and machinery and 
the provision of Rs. 255 lakhs on account of 
the expected increase in the prices was therefore 
out of all proportion to the amounts provided for 
or spent on such items. 

Despite the foregoing, the huge lump sum of 
Rs. 2,55,00,000 was in fact added to the estimated 
and a “summary of leading particulars of 
the project ’’ based on this addition actually appears 
on page 16, vol. i, of the completion report (1934). 
a proceeding which, as shown, was not justified. 
and which, moreover, ought to have been quite 
unnecessary, in view of the fact that by this time 
(fourteen years after the project estimates were 
prepared) the actual cost of the barrage was known. 
It should, however, be pointed out that even with the 
addition of this large amount, it was considered 
that the return on capital outlay would be 5-57 per 
cent., ten years after completion, so that the work 
was still considered to be productive. 


cost, 


The actual cost of the whole scheme, as shown on 
front page i of vol. i of the completion report 
quoted above, was put at “20 crores of rupees 
(approximately). For the estimated return based 
on this cost we are referred to “ vol. i, Supple- 
mentary,’ but this volume does not appear to have 
been printed, and it is not possible, therefore, to 
refer to the financial forecasts of the project as 
completed. 

Comparing fhext the forecasts made in the 
project estimates with the results obtained in actual 
working, on page 32 of the T'riennial Review of 
Irrigation in India, 1933-1936 (published in 1938 
by the Department of Labour), the following figures 
are given for the Lloyd Barrage and canals for 
the vear 1935-36, that is for the third vear after its 
completion : 


(1) Total capital outlay on the project 
direct and indirect Rs. 25.89.84,306 


(2) Accumulated arrears of mterest Rs 2,65.37.273 
Total capital at charge Ra. 28,55.21.579 
(3) Gross receipts. direct and indirect’ Rs 82.08.355 
(4) Working expenses. direct and in 
direct ts $7,15.370 
(5) Net revenue Rs 34,92.985 
(6) Percentage on capital outlay 1-35 
(7) Interest Rs. 97,96,855 
(8) Net loss Rs 63,03,870 


The above figures at once disclose the very large 
difference existing between the forecasts made and 
the results obtained in the actual working of the 
scheme. The capital outlay, direct and indirect, has 
gone up from Rs.15,99,64,177 to Rs.25,89,84,306, 
an increase of 62 per cent. The net revenue, which 
was expected to be Rs.94,02,085 in the third year 
after completion, only Rs.34,92,985. The 
interest earned on the capital outlay during the 
same year is only 1-35 per cent., as against the 
5-1 per cent. anticipated, and the net result was 
a loss of 63 lakhs of rupees. There appears no 
reasonable ground for hoping that within ten years 
after completion the scheme will yield a return of 
5 per cent., especially in view of the accumulated 
arrears of interest that will have to be added to 
the capital outlay. 


was 


That this view is not over-pessimistic is further 
evidenced by a comparison of the areas actually 
irrigated with those that were estimated. It is 
stated on page 69 of vol. v of The Lloyd Barrage 
and Canals Project that in the third year after 
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completion, when the project was expected to 
become productive, the area under cultivation would 
be 3,288,929 acres, or 50 per cent. of the cultivable 
area then under command. On page 126 of th 
Interim Report of the Re-Organisation Committe 
appointed by the Sind Government in 1937. the 
actual figures of cultivation during the years 1932-33 
to 1936-37 are shown. They are as follows : 

Cultivable area under command, 65-06 lakhs of 
acres. 

(1) Occupied holding 1935-36 (third year after 
completion), 51-07 lakhs of acres. 

(2) Area according to designed intensity (27 per 
cent. Kharif and 54 per cent. Rabi): Kharif 
16-14 lakhs of acres; Rabi, 25-54 lakhs of acres 
Total, 41-68 lakhs of acres. 

(3) Actually irrigated areas in lakhs of acres : 


Kharif. Rabi. 
Year. (Summer (Winter Tota 
crop.) crop.) 
1932-33 13-68 7-92 21-60 
1933-34 15-69 11-54 27-23 
1934-35 16-25 10-76 27-01 
1935. 36 17-28 9-54 26-82 
1936-37 18-41 9-37 27-78 


This information was obtained by the Committe 
from the Public Works Department, and is thus 
authentic. It will be seen that in the third year 
after completion (1935-36) the area cultivated was 
26-82 lakhs. against the forecast, shown 
of 32-89 lakhs. It will also be seen that according 
to the designed intensity an area of 41-68 lakhs 
of acres should have been irrigated out of the 
occupied holding of 51-07 lakhs of acres, whereas 
the area actually irrigated was only 26-82 lakhs 
Thus only 64-5 per cent. of the designed intensity 
was reached, while the * duty ** actually attained 
was 52 as against the designed duty of 81. It does 
not, in fact. appear possible that anything like the 
designed duty will ever be reached, and this has beer 
admitted by the present Chief Engineer in Sind 
in his note of dissent on the Re-Organisatio: 
Committee's report (paragraph 29); he there states 
that the maximum duty that can be attained is 7) 
Even this estimate is considered in well-informed 
circles to be optimistic. 

The effect of the above deficiency is heightened 
by the fact that the shortage exists in the Rabi 
(winter) cultivation; for. whereas the winter crops 
can be grown annually, the summer crops cannot 
all be so grown and the land has to be kept fallow 
for periods depending on the kind of crop which 
is cultivated; this greatly reduces the duty, and 
consequently the earning capacity of the project 
Furthermore, it was anticipated that wheat. the 
main winter crop would be exported in increasing 
quantities, resulting in gain to the cultivator. the 
merchant and the Government, but this expecta 
tion has not been realised. Actually, it will by 
seen from the figures tabulated above that Khari! 
cultivation has increased somewhat during the fow 
years after the completion of the project. whil 
Rabi cultivation increased during the first year. 
but has declined since. The total! area cultivated 
has remained practically unchanged during th 
four years subsequent to completion, in spite of th 
fact (as stated in paragraph 52 of the Re-Organisa 
tion Committee's report) that the Revenue Officer 
sold more than 100,000 acres of land in each o! 
these four years. 

Another factor which was expected to help |! 
putting the scheme on a successful footing was th 
sale of lands, which was to yield Rs. 14-7 crores 0! 
the completion of the programme of sales. It would 
seem that in this case also results have fallen short 
of expectations, but, unfortunately, no published 
documents are available from which it is possible 
to compare actual sales with the forecasts made 
The chapter on the Lloyd Barrage and Canals 1 
the Irrigation—Administration Report for 1934-3 
(the latest available) makes no mention of this 
very important matter, although sales are know! 
to have been made during the year. 

The original programme of sales, prepared 1 
1923, was found impossible of fulfilment (vol. | 
completion report, page 74), its main defect being 
that it provided for sales from 1926-27, some yeat 
before the canals were expected to run, while the 


above. 


* Duty = the number of acres of crop matured by t™ 
tiow equal to | cusec for the required time. 
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soil classification survey on which it was based is 
said to have been prepared by subordinates un- 
familiar with the work. Another programme was 
then drawn up in the Bombay Secretariat, and again 
a third was prepared in 1925. In 1929, Mr. Dow, 
the then Revenue Officer, prepared still another 
programme, which was approved by the Bombay 
Government in the same year. 

On page 75, vol. i, of the completion report, 

is stated that, ‘‘ This programme, however, has 
also not been adhered to very closely but it appears 
that the leeway will be made up and the financial 
results will not be worse than was forecasted. 
Progress in sales was very slow until the canals 
were actually opened, but since then very much 
larger areas than were forecasted have been disposed 
of, in spite of the great slump in agricultural values, 
the prices of the land then anticipated being main- 
tained, showing that they were estimated on a 
very conservative basis... ™ 

In considering the reasons for the failure of the 
project to fulfil expectations, attention may be 
directed to the statement of Mr. (now Sir) A. A. 
Musto, then Executive Engineer in charge of the 
project, in paragraph 16 of his letter forwarded 
with the project. He there states: ‘* The whole 
work has been carried out as a rush job, and while 
every effort has been made to avoid mistakes and 
check all results and calculations, I must ask for 
lenient consideration for myself and staff should 
mistakes be found.” The lack of adequate prelimi- 
nary work appears to have led to various unfor- 
tunate results. For instance, preliminary investi- 
gations and surveys for the alignment of canals were 
made in the early years, but the alignments of the 
North Western Canal and Dadu Canal had to be 
subsequently changed for considerable portions 
of their lengths. Only in the first construction 
year was the collection of data for the Rice Canal 
in hand, which makes it difficult to understand 
upon what data the estimates were actually pre- 
pared. 

Paragraph (d) in Chapter XIV of vol. i of the 
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| burden on the small Province of Sind, and the fact 
| that the Government of India are giving an annual 
| grant to this Province merely shifts the load on 
| to the general tax-payer of India. 








| THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


| AN extra general meeting, arranged by the 
| Internal-Combustion Engine Group of the Institu- 
| tion of Mechanical Engineers, was held at the 
| Institution on Friday, February 3, with the Presi- 
| dent, Mr. David E. Roberts, in the chair, when a 
| paper on “ Cylinder Bore Wear,” by Mr. Alex Taub, 
| was presented and discussed. The paper is repro- 
|duced, in somewhat abridged form, on page 169 
‘and the following pages, in this issue. 

The discussion was opened, on the President's 
invitation, by Professor T. R. Cave-Browne-Cave, 
who observed that it was an attractive 
|of the paper that the author could support 
his conclusions by reference to the performance 
of some eight million engines. 
of engineering had available such a wealth of data. 


The author suggested that engines should be run | 


at a jacket temperature of 160 deg. F. Why not 
| 212 deg. F.? In his own experience, both Diesel 
jand petro] engines ran quite well under boiling 
| conditions, and he would be interested to know 
what was the optimum temperature. He did not 
see why the author limited the negative pressure in 
the crankcase to only } in. w.g.; presumably the 
idea was to reduce the concentratidn of gas, but 
he did not see that } in. w.g. would make much 
| difference. Ring flutter, he suggested, might be 
caused by the action of the ring in sliding over a 
“wave” of lubricant on the cylinder wall at the 
end of the stroke. Was it possible that a big 
| increase of engine speed, beyond the break in the 
blow-by curve, might go beyond the resonance 
speed of the ring’ He inquired what was the 
reason for tapering piston rings as mentioned in 
the paper. With reference to the importance of 


feature | 


Few branches | 








completion report, which gives “A retrospect- preventing oil leakage, he recalled Mr. H. Scott- 
teachings of experience,’’ opens with the interesting Paine 8 practice, in his motor boats, of painting the 
remark that * The design and the layout of barrage | ¢ntire machinery white, so that the smallest leak 
and canal head works, should have been based | Could be instantly detected. 
upon the results of experiments on models.”’ This Mr. 
precaution was not taken although it was definitely | American cars appeared to have less bore trouble 
suggested by the Inspector General in his note | than British cars, but said that, on a recent visit to 
of November 19, 1920 (?), that the problem of the | the United States, he had found American manufac- 
design of canal head regulators ‘ can best be attacked | turers were watching the problem keenly. One of 
by means of models accompanied, where possible, | them had given him the figure of 5,000 miles per 
by the careful measurement of effluents.” |0-001 in. wear, as typical for private cars, but said 
The same chapter mentions, in paragraph (e),| that, in commercial vehicles, the wear was as bad 
the necessity for a subsoil and surface survey | as or worse than it was in this country. His own 
fore preparing any large irrigation project,” | view was that special wall materials were needed, 
rom which it appears that advantage was not | such as nitrided steel. He agreed with the principle 
taken in this important matter of the teachings of | of ample lubrication. Tests at the I.A.E. Research 
experience of similar schemes elsewhere. Laboratory had shown quantitatively that ample 
Paragraph (c), under 2.—Design, in the same | lubrication minimised corrosion, and engine makers 
chapter, starts with the remark that “ the bottom | were now fitting larger oil pumps. The author did 
yates of several of the head regulators will probably | not mention, however, the wider use in the United 
never be required,’ and further, “ it would have | States of the lighter lubricating oils, which had 
heen much simpler and cheaper to raise the sill | been forced upon them by their more acute problems 
by 2 ft., to have omitted the lower gates and to have | of cold starting. There was no excuse to-day for any 
idded about 1 ft. to the height of the middle and | engine to suffer appreciably from corrosion wear ; 
top gates.” The expenditure on the bottom gates | interest had shifted to scuffing, and the difficulties 
is thus a waste of money, which might well have|of the breaking-in period. It was necessary to 
been saved if model experiments had first been | differentiate between the wear in the hot and 
made. Paragraph (a), under Construction, in the|the cold conditions; the supply of lubricant was 
same chapter, says: “ The stone dressing shop|of major importance in starting, but surprisingly 
and the wire saws at the Rohri Quarry were un-| little oil was required to lubricate cylinder bores 
hecessary,” pointing to further wasteful expen-| when the engine was hot. Wear was greater with 
diture. an alcohol fuel, but only in starting ; the dilution 
These are only some of “ the teachings of experi- | of the lubricant on the walls was only serious under 
ence,” but they suggest that, due to its being a | cold-running conditions. The author had said that 
rush job,” as Sir Arthur Musto has stated, lack | reduced wear was associated with leaner mixtures, 
of adequate preliminary study has thrown a great | but the I.A.E. Research Laboratory had found that 
burden on the general tax-payer. leaner mixtures gave more wear; the effect was 
The project was first mooted as far back as|not marked, but was quite definite. The same 
1847, and for very many years was a subject of | applied to valve-seat wear, but this, of course, 
discussion, there being on record against its execu- | was due to oxidation. He agreed with the remark 
ton the opinions of many eminent engineers. | about the I.A.E. tests of cast-iron and aluminium 
This fact and the diversity of opinion at the time | pistons ; under hot conditions piston scuffing might 
the project was actually put in hand, should have | occur with aluminium, leading to scuffing of the 
induced the exercise of the greatest possible| rings. Blow-by was not serious in this country, 





‘are, though such does not appear to have been | because it usually occurred at speeds above that 


the result 


. 
At present, the scheme is a heavy | of the maximum brake horse power, but the makers 


C. G. Williams agreed with the author that | 





| were watching it. He had heard a great deal in 
| America about ring-scuffing troubles, usually in the 
| breaking-in period, and also about special coatings 
| for high-pressure rings. If we adopted high-pressure 
rings, coating might be necessary, and the Institution 
of Automobile Engineers was making experiments on 
the subject ; but he thought that blow-by could be 
overcome by other means than excessive ring 
pressures. 

Mr. C. B. Dicksee said that cylinder wear was 
still a problem, especially in commercial vehicles. 
The trouble began 10 years ago, with the advent of 
purer irons ; the founders seemed to have eliminated 
the one impurity (phosphorus) that gave a good 
cylinder iron. He now fitted liners containing about 
1 per cent. phosphorus. At first, these were hardened, 

, but hardness alone was useless as a means of reduc- 
ing wear; he had since abandoned the hardening 
process, and now got from 8,000 to 10,000 miles 
per 0-001 in. wear in “bus services. The worst 
vehicle for cylinder wear was the tank wagon 
supplying garages, and stopping the engine at each 
stop to avoid risk of fire. The next was the “bus 
on city routes, constantly starting and stopping. 
Best of all was the long-haul truck, because the 
engine remained hot. Thermostats were not an un- 
mixed blessing ; they did work, but they did not 
jalways continue working. The corrugations be- 
|came filled with deposit from the jacket water ; 
or else, at high revolution speeds, the centrifugal 
water pump blew the thermostat open. He had 
| tried a recessed liner, touching the cylinder only at 
certain places, as an aid to hotter running, but found 
|no benefit from it. In the United States he had 
|experimented with Diesel generating sets, running 
|them continuously until the engine stopped, from 
whatever cause, and, after about 10,000 hours’ 
running, had a cylinder wear of about 0 -004 in. only. 
| The cylinders were hot all the time, and that was 
the best condition for avoiding wear. Long test 
|runs with cars were no guide to the wear under 
service conditions ; they only showed the actual 
erosion wear. If a compression-ignition engine were 
started, and then immediately stopped and the 
cylinder head taken off, the bore was found to be 
coated with rust. The next start removed it, but 
that was so much metal gone. In conclusion, he 
thought that the author’s standard of } cub. ft. per 
minute of blow-by should be related to the size of 
the engine; it did not apply equally to a small 
private car and a heavy commercial-vehicle engine. 

Mr. A. Hoare, speaking with reference to marine 
motors, said that a study of 28 cylinder liners, 
maintained in continuous use, and under similar 
conditions, showed an increase in diameter in the 
worst position (close to the arrest point of the 
top ring) of 0-005 in. per 1,000 hours. This wear 
was regular in every liner of several engines. With 
different liners, however, of a very cheap alloy, 
the wear was reduced to less than 0-001 in. The 
cylinders were 12 in. in diameter and 18} in. stroke, 
and no change was made, other than the new liners. 
All internal-combustion engines showed most wear 
at the top ring; and he did not see how an oil- 
control ring in the piston skirt could affect this, 
though it would keep down the oil consumption. 
In the petrol-dilution method of upper-cylinder 
lubrication, he would like to know how much oil 
should be added to the petrol, per gallon, to com- 
pensate for deficient lubrication at the top ring. 
He had found that an addition of only 1 oz. per 
gallon improved the petrol consumption about } per 
cent. If the grade of fuel were so important, it 
should be remembered that American and British 
petrols were not the same ; the American had a lower 
octane number. There was at least one British 
firm which supplied rings that would give 9,000 
miles of service per 0-001 in. wear. With reference 
to materials, there was no reason why good wearing 
cylinder blocks should be unmachinable with modern 
tools, though the machining might be a little difficult. 
Running temperature was important, but with sea 
water it was impracticable to exceed 130 deg. to 
140 deg. F. With fresh water in the jackets 
he had found it possible to go up to 200 deg. F. 
with petrol engines of 1,000 h.p. 

The author then replied to the discussion. Refer- 
ring first to Mr. Hoare’s remarks, he pointed out 
that the paper did not profess to prescribe for 
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the ills of large-bore engines. He had had some 
experience with steam cooling, with temperatures 
up to 250 deg. F., but found it impossible to go 
higher than that figure, as the oil became affected. 
There was some concern in America about the 
varnish,” or 
It was suggested that 


formation of oil 
was known in this country. 
the oil firms now took so much out of the oil, in 
order to avoid sludge, that they had overdone the 


* lacquer,” as it 


certainly, lacquering was worse with light 
Lacquering reduced the size 


process ; 
than with heavy oils. 
of the cylinder bore, and thus caused seizing. ‘The 
factors involved were the time that the oil stayed 
in the sump, and its temperature. The weakest 
part of an engine was still in the sump. The 
purpose of tapering a ring was to offset the slower 
hedding-in experienced with tinned rings, but it 
was found that the taper induced scuffing, and it 
was now going out of use. One American ring 
firm held that ring scuffing was affected by the 
bulk of metal present in the cupola at one time, 
a cupola more than 25 in. in 
His own firm, however, had stopped ring 


ind would not use 
clametet 
scuffing by giving more oil, and had improved the 
oil mileage in doing so, although in theory they 
had done the wrong thing. The purpose of the 
depression of 4 in. w.g. was merely to ensure that 
there was no positive pressure in the crankcas 
The existence of ring flutter was shown by 
markings at the top of the bore. He did not agre 
that it might be caused by humps in the oil film 
or in the metal, but believed it to be caused solely 
boy the behind the ring. He had known 
cases in which flutter had swaged a groove in the 
hore, very little wider than the ring, but 0-015 in. 
deep. Pistons must be larger at the bottom than 
it the top; the skirt must make contact with the 
hore over a depth of at least 4 in. all round, other 
wise the piston would pump oil. For about 20 years 
he had uniform oil 
consumption in nearer 
than within a 
matching the pistons and the bores the variation had 
| per cent. in 500 engines. 


pressure 


unable to maintain a 
large batches of engines 
variation of 50 per cent., but by 


been 


heen reduced to only 
lhere were eight sizes of piston, and eight sizes of 
bores, and they were matched by colour marking ; 
The quality 
of rings now uniform. ‘The 
suggestion to paint the engine white in order to 
show up oil leaks, he thought, was impracticable. 
lhe mean value of cylinder wear in America was 
about 0-001 in. in 7,000 miles. The best running 


red pistons went into red bores, &c. 
obtainable was very 


performances were found in the smaller vehicles ; 
none of the larger engines, for air or road service, 
was as good as corresponding British engines. "He 
had tried coating the surfaces of rings, arguing 
that surfaces which were never in contact could 
take no harm. Seuffing was merely a_ welding 
therefore he put in an “ anti-flux ” 
stopped the scuffing. With reference to the material 
of evlinder blocks, it was quite possible to machine 
tool cost, 


Process ; and sO 


the harder irons, but at three times the 
ind with worse wear in the bores. 
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Britain in Recovery Prepared by a Research Committee 


of the Economic Science and Statistics Section of the 
British Association London : Sir laaac Pitman & Sons 
Limited Price ld«. net 


Five vears ago, the Committee of Section F of the 


British Assoviation appointed a Research Com 
mittee to prepare a record of the industrial and 
linancial which had occurred in Great 
Britain since the onset of the world depression in 


120 Lhe result was a volume, entitled Britain in 


changes 


Je pression, which contained a great deal of interest 
ing and valuable information, not only about the 
position as a whole, but about conditions in parti 
cular industries. Three years ago, it was decided 
to invite the Research Committee to carry this 

fragment of recent history’ to the end of the 
period of economic recovery, in other words, to the 
vutumn of 1937. The present volume is the result. 
While as interesting and informative as its pre 
decessor, it has the advantage of dealing with a 
if, as there is good reason to sup- 
Lhe picture is, there 


complete cycle 
pose, trade moves in cycles 


fore, rather more finished, and though few deductions 
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are drawn—care has been taken, apparently, not 
to indulge in that dangerous exercise—there is 
plenty of material to enable the reader to do that 
for himself. 

After a general introduction by Professor J. Harry 
Jones, the chairman of the Research Committee, the 
book proper opens with a survey by Mr. G. D. A. 
Mac Dougall. after which there are chapters on such 
subjects as employment and unemployment, the 
effects of recovery on the various regions, industrial 
relations, tariffs and foreign exchanges. In Part II 
the position in individual industries is discussed, 
the engineering trades being dealt with by Mr. E. 
Allen, iron and steel by Mr. E. D. MeCullum, coal 
mining by Professor J. H. Jones, rail transport by 
Mr. H. M. Hallsworth, and the electrical industry 
by an anonymous contributor. This arrangement 
has both advantages and disadvantages. It does 
ensure that each particular branch is examined by 
some one well acquainted with its ramifications, and 
that particular peculiarities are given a proper place. 
On the other hand, such individual treatment tends 
rather to accentuate differences than likenesses, 
especially as the outlook of the various authors is 
not always the same. 

Nevertheless, all those concerned are to be con- 
gratulated on the production of a difficult and pains- 
taking piece of work, from which we hope that some 
useful lessons will be drawn. Recently, the trend 
of industry has perhaps been unduly influenced by 
political happenings, and it may be that the result 
of those happenings will be that certain branches 
will be stimulated. Such stimulation cannot, how- 
ever, be regarded as other than artificial, and must 
not be allowed to obscure the working of those 
underlying forces which we assume it is one of the 
objects of this book to expose. 


The Principles of Cane Sugar Manufacture. By J. G. 

Davies. London: Norman Rodger. [Price 10s. net.| 
THE present world production of sugar is about 
30 million tons, of which 20 million is derived from 
the sugar cane and the remainder from the sugar 
beet. The latter industry is still in process of 
development, and in many countries is subsidised 
for economic and national reasons ; and in order to 
ensure the necessary progress to meet competition, 
there are at the present time a number of research 
stations in various parts of the world investigating 
problems in connection with the cultivation of the 
sugar cane, the extraction of the juice and the 
refining of the sugar. In the present voiume, the 
process of juice treatment is given prominence, the 
text being concerned mainly with the manufacturing 
operations and chemical control. 

Following two chapters dealing with juice extrac- 
tion and steam generation, a short description is 
given of the screening, clarification and separation 
illustrations of the plant utilised in 
the operations being included. In discussing the 
technique applied to the manufacture of direct- 
consumption sugars, an indication is given of the 
differences which exist in the manufacture of these, 
as compared with the manufacture of raw 96-deg. 
test. sugar, the main variation being an elaboration 
of the juice clarification processes, with a possible 
further treatment of the syrup. The author dis- 
cusses the differences which arise in the utilisation 
of the by-products formed during the recovery of 
The volume is mainly for the non-technical 
reader ; for technical information on cane sugar 
manufacture, reference must be made to more 
erudite publications on the subject. 


proce SSes, 


sugar. 


Structural Design By Professor C. T. Bishop New 
York : John Wiley and Sons, Incorporated. London 
Chapman and Hall, Limited. [Price 17s. 6d. net.} 

StmPLE graphical methods are often sufficient to 

solve ordinary problems met with in structural 

work, and advantage should be taken of this fact 
in introductory courses of instruction. It would 
then be practicable in a textbook of moderate 
size to cover the subject up to the design of steel 
frameworks of average dimensions, by way of 
describing a wide variety of joints, foundation- 
beams and grillages. A properly-arranged treat- 
ment on these lines might wel! comprise all that is 
required by the large number of students who subse- 
quently enter industrial establishments where small 





repairs and extensions are undertaken by the resident 
staff. 

Professor Bishop’s work on Structural Design 
merits the attention of such readers, by reason of a 
concise explanation of the fundamental principles, 
and of the use of official specifications in the 
numerical examples which involve loads due to 
traffic and locomotives. The fact that American 
specifications are employed is irrelevant, as it is a 
simple matter to substitute English standards in 
this connection, with the help of a book that is 
obviously based on a long experience of teaching 
the subject in universities and colleges. By such 
means a practical interpretation is given to what is 
here said on girder details, pins and reinforcement 
plates for bridges, and the utilisation of welded 
joints. These are commendable features in a 
textbook which is primarily intended for elementary 
courses of study, where it is essential to proceed 
by easy steps. Furthermore, by a strict economy 
of space the author has managed to include a useful 
chapter on girder bridges within the first 190 pages ; 
in consequence of which plate girders are discussed 
more fully than is customary in treatises of this 
tvpe. 

It would be difficult to improve upon the form 
and content of the summary which occupies the 
27 pages of chapter X1, which comprises a reasonably 
complete set of calculations for the principal mem. 
bers and connections of a building with eight 
storeys and two basements, measuring 63 ft. by 
180 ft. in plan and 126 fi. in height. On this 
account alone the volume has a real value for young 
engineers who require to know how dead-load and 
wind-load affect the design of the constituent 
beams, lintels, columns and foundations when the 
whole is regarded as a structural system. The 
following, and final, chapter, entitled Industrial 
Buildings, serves the dual purpose of supplementing 
the preceding matter and of bringing the theory 
into close relation with an important class of build- 
ing. Professor Bishop has introduced a minimum 
amount of theory to cover the ground defined. 


ilternating ('urrent. By H. Rissik 
English Universities Press Limited 


The Rectification of 
London: The 
[Price 21s. net 

Tuis is the fourth volume of a series of text-books 
on electrical engineering. In the preface, the pur 
pose of the general editors is stated to be to provide 
books which will bridge the gap between the 
students’ text-book and the specialised treatise, 
purely academic aspects not being considered. 
No doubt there is room for a general treatise on 
rectification, which will cover the essential features 
of the many principles now in use or possible, 
calling attention to their points of similarity or 
difference, and showing their respective fields of 
application. The subject-matter of this treatise 1s 
well chosen, but it is not quite clear that the method 
of treatment is entirely suitable or that the price ol 
21s. fully justified. After reading the work with con- 
siderable interest, the impression remains that it 
will still be necessary to refer to more specialised 
works or original papers before the information can 
be usefully applied. It must be admitted, however, 
that there is an excellent bibliography. 

The work is arranged in three parts, the first 
dealing with basic circuit theory, which is more 0! 
less common to all types of rectification. ‘This 1 
brief and within its limits fairly complete. Two 
minor criticisms may, however, be made. In the 
first place, it is assumed that in rectifiers (othe! 
than mechanical commutators) the current will 
pass naturally from one anode to the next as soon 
as its potential exceeds that of the preceding phase. 
but no adequate physical reason for this is given 
here or elsewhere, and it is by no means an obvious 
result. Secondly, insufficient account is given 0! 
essential subsidiary circuits, such as the interphase 
reactors of mercury-are rectifiers. 

Part 2 deals with physical principles and Part 4 
with their technical application. This arrangement 
is superficially reasonable, but leads to a good deal 
ot overlapping. The account of electric-discharge 
phenomena is interesting, and is an essential pre 
liminary to the study of the principles of the various 
types of vapour-discharge and are rectifiers an¢ 
grid control, but it is rather long and seems 
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hesitate between academic physics and technology. | 


Many readers will be grateful for the summary of 


the various devices of this type, such as the therm- | 
ionic valve, hot cathode, thyratron, mercury-arc | 


and open-are rectifiers, but the constructional data of 
some of the more usual types will be found to be 
insufticient to be of immediate use without reference 
to other sources. Mechanical rectifiers, including 
the jet wave, are briefly dealt with, but no mention 
is made of the rotating spark-gap used for electro- 


static precipitators, and while metal or oxide recti- | 


tiers are discussed, the selenium rectifier is not. The 
)ok, however, should prove useful for reference, 
more especially on the shelves of public libraries 
ind technical colleges. 








SOCIETY OF GLASS 
TECHNOLOGY. 


\r the meeting of the Society of Glass Technology 
which was held on December 14, 1938, at the Univer- 


THE 


sity, Leeds, under the chairmanship of the President, Dr. 


(..J. Peddle, three research papers were presented. The 
withors. with each of whom was associated Professor 
W. E. 8S. Turner, F.R.S., of the University of Sheffield, 
were Mr. H. M. Bateson, who described * A Study 


of the Possibility of Eliminating Iron from Molten | 


Soda-Lime-Silica Glass by the Action of Chlorides ” ; 
Vr. J. Boow, who dealt with ~ The Effect of Annealing 
in Sulphur Dioxide on the Modulus of Rupture of 
Sheet Glass”; and Messrs. M. Manners and A. J. 
Holland. who discussed 
m the Colour of Soda-Lime-Silica Glasses Containing 
fron Oxide or Manganese Oxide.” 

The glasses used in his experiments on the elimina- 
tion of iron, Mr. Bateson said, were melted in platinum 
in a gas-fired furnace at a temperature of 1,400 deg., 
following preliminary melts in sillimanite pots. The 
hase glass was composed of SiO,, 75 per cent.; Na,O, 
5-8 per cent.; and CaO, 9-2 per cent. To this iron 
oxide was added in sufficient quantity to yield 0-1 per 
ent. and 0-2 per cent. of Fe,O,; together with 
chlorides equivalent to 0-2 per cent. and 0-4 per cent. Cl, 


in the form of sodium chloride, ammonium chloride, and 


potassium chloride. In a further series of glasses, 
pure ferric chloride was added to the base glass, to 
give 0-1 per cent. and 0-2 per cent. Fe,O,. A photo- 
‘lectric cell was used to observe the variations in colour 
transmission with iron-oxide content. The preliminary 
melts showed that glasses containing sodium chloride 
were not so well refined as those containing ammonium 
hloride, but both were less “* seedy ”’ than those con- 
taining no added chloride. The addition of ferric 
chloride produced glass similar to that containing 
iron oxide alone. The added chlorides did not have 
iny marked effect on the melting rate. The actual 
mount of iron oxide eliminated was not large. The 
most effective salt was ammonium chloride, which 
removed 16 per cent. of the oxide, the sodium and 
potassium chlorides eliminating, respectively, 8 per cent. 
md “10 per cent. The efficiency of iron removal 
decreased with increase in the melting point of the 
ulded chloride. 

Mr. J. Boow’s test specimens, used, as described 
in the second paper, to examine the effect of annealing 
in sulphur dioxide, were narrow strips of sheet glass, 
cut in the direction of drawing the sheet, and were 
ground and polished on each edge. The standard 
width was 0-8 cm., and the specimens were broken, 
while supported on vertical and parallel knife edges, 
by a load applied to a central knife edge. Preliminary 
tests at 530 deg. showed that sulphuring improved the 


“The Influence of Basicity | 
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stituents, lime, soda and silica, one was kept constant 
and the others varied. 
studied was, SiO,, 66 per cent. to 74 per cent.; CaO, 
18 per cent. to 10 per cent. ; and Na,O, 18 per cent. to 
10 per cent. Visually, the colour range obtained was 
slight, but capable of being summarised. As soda 
replaced silica, the percentage of lime being constant, 
the blue component of the iron green colour and of the 
manganese red colour was increased ; and when soda 
replaced lime, with constant silica, it was again in- 
creased. As lime replaced silica, the soda being constant, 
there was an increase in the yellow component of the 
iron green and of the manganese red. 








ANNUALS AND REFERENCE BOOKS. 
Garcke’s Manual of Electrical Undertakings.—The 
| forty-first edition of Garcke’s Manual of Electrical 
Undertakings, which has recently been published by 
| the Electrical Press, Limited, 13 to 16, Fisher-street, 
Southampton-row, London, W.C.2, at the price of 
37s. 6d. net, is likely to prove no less useful than its 
predecessors, to those who require up-to-date and 
accurate information about the capital, revenue, out- 
| put and other data, political, statistical and economical. 
| relating to all branches of the electrical industry. As 
usual, it is divided into five main sections, which deal 
respectively with 895 electricity-supply and traction 
undertakings, with the finance and activities of manu- 
facturing firms, with Dominion and Colonial electricity- 
supply undertakings, with electrical contractors and, 
finally, with about 12,250 directors, chief officials, and 
others who occupy responsible positions in the industry. 
Its compilation, editing, re-editing and checking is a 
task of some magnitude, to which Mr. F. C. Garrett 
has brought qualities of pertinacity and painstaking 
care, which do him no little credit. For the rest, it 
appears that while the electrical industry continues to 
expand, this expansion is being accompanied by a 
movement of consolidation. The capital subscribed 
ito 1,170 undertakings of all kinds amounted to 
1,091,738,6411. As compared with last year’s total, 
| however, this represents a decrease of 92 undertakings, 
| but an inerease in capital amounting to 28,509,8031. 
Actually, the increase in the supply branch was 
48,048,0291., this being offset by decreases of 3,801,6521., 
8,589,2801., and 7,147,474. in the traction, manufactur- 
ing and miscellaneous branches, respectively. It is 
hardly necessary to add that ‘‘ Garcke ”’ is an indispens- 
able work of reference for every electrical executive. 
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| THE INSTITUTE OF METALS. 


| THe thirty-first annual general meeting of the 
Institute of Metals will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park. 
London, 8.W.1, on Wednesday and Thursday, March & 
j}and 9. The annual dinner of the Institute will take 
| place at Grosvenor House, Park-lane, London, W.1, 
at 7 for 7.15 p.m., on March 8. The programme of the 
business proceedings of the annual meeting and a list 
of the papers to be presented and discussed are given 
below. 

Wednesday, March 8, at 10 a.m., presentation ot 
the annual report of the Council and the report of the 
honorary treasurer. Announcement of the results of 
the election of the Council for 1939-40. Presentation 
of the Institute of Metals Medal to Sir Harold Car- 
penter, F.R.S., a past-president and Fellow of the 
Institute. Presentation of three papers for discussion, 
namely, * Types of Creep Curve Obtained with Lead 
and its Dilute Alloys,’ by Messrs. J. N. Greenwood and 
H. K. Worner; ** Annealing Characteristics and Solid- 
Solubility Limits of Copper and Copper Alloys con- 
taining Chromium,” by Dr. W. O. Alexander: and 
* The Elastic Properties of Some Anti-Friction Alloys 
at Room and at Elevated Temperatures,’ by Mr. J. W. 
Cuthbertson. 

At 2.30 p.m., five papers will be presented for dis- 
cussion, comprising, ** The Vapour Pressure of Zine in 
Brasses,” by Mr. R. Hargreaves; ** The Influence of 
Static Stress and Heat-Treatment on the Intercrystalline 
Corrosion of Some Wrought-Aluminium Alloys,” by 
Messrs. J. D. Grogan and R. J. Pleasance; “ Em- 
brittlement of Tin at Elevated Temperatures and its 
Relation to Impurities,’ by Dr. G. E. Homer and 
Mr. H. Plummer; * On the Theory of the Origin of 
Rolling Textures in Face-Centred Cubic Metals,” by 
Dr. M. R. Pickus and Professor C. H. Mathewson ; 
and * An X-Ray Investigation of Cobalt-Aluminium 
Alloys,” by Drs. A. J. Bradley and G. C. Seager. 

Thursday, March 9, at 10 a.m., general discussion 
on “ The Effect of Work on the Mechanical Properties 
of Non-Ferrous Metals.” This will include the con- 
sideration of four papers, namely, “* Some Observations 
on the Forging of Strong Aluminium Alloys,” by 
Professor G. Sachs; ‘* A Comparison of the Extrusion 
Properties of Some Aluminium Alloys,” by Mr. C. E. 
Pearson; ‘“‘ The Effect of Drawing on the Hardness 
and Tensile Strength of Brass Rod,” by Dr. M. Cook 
and Mr. G. K. Duddridge ; and ** The Effect of Compo- 
sition and Constitution on the Working and on Some 





Agendas Dunod, 1939: Métallurgie, Construction 
Mécanique, Automobile, Mathématiques. These refer- 
ence books for the current year are now available. 
The one on metallurgy, by Mr. R. Cazaud, the 55th 
edition, is divided into five main chapters, dealing 
with fuels; reducing agents; refractory materials ; 
the various furnaces and methods of treatment ; 
tensile, hardness and other methods of testing ; thermal 
and thermo-chemical treatment. Ferrous metallurgy 
is reviewed from pig iron to steel; non-ferrous metal- 
lurgy covers the basis metals and their alloys, special 
metals such as chromium, beryllium, &c., and precious 
metals. The text-book on mechanical data, by Mr. 
J. Izart, the 58th edition, is designed to serve as a 
handy reference book for engineers, draughtsmen and 
men in charge of engine construction. It contains 
figures and formule, and gives the laws governing 
mechanics ; it also deals in detail with machine tools, 
piping, power transmission, change speed gear, the 
resistance of materials and:all the various stresses 
on mechanical elements, with friction, lubrication and 
so forth.—The annual on automobiles, by Mr. G. Mohr, 
the 27th edition, after data of special interest to 
designers and builders, discusses from both the 





breaking strength, while increasing the complexity of 
the fractures. The amount of bloom formed after 
sulphuring for two hours showed a gradual increase 
in the attack up to a temperature of 490 deg. ; but, | 
corresponding to the decrease in viscosity, there was 
‘ much larger deposit in the annealing range. Re- 
peated treatments with sulphur dioxide gave a large | 
decrease in the amount of bloom, substantiating the 
observation of Coward and Turner that the formation 
of further lavers seemed to depend on the diffusion of | 
further alkali from the body of the glass. The improved | 
strength obtained with sulphuring coincided with the | 
largely increased bloom deposit in the annealing range, | 
‘ut a minimum deposit of 2 milligrammes of SO, per | 
‘quare decimetre was required before there was any | 
appreciable increase of strength. To obtain the maxi- | 
mum strengthening effect, the authors concluded, the | 
glassware should be brought into contact with the 
is high a temperature as possible. 

In the third paper Messrs. Manners and Holland 
recorded a systematic study of the effect of changing 
‘oMposition on the colour of green glasses containing 
* constant percentage of one or the other of the colour- | 
ing oxides, iron oxide and manganese oxide. All the 


my contained 3 per cent. Fe,O, or 3 per cent. Company, Limited, engineers and gear specialists, West | stroke. 
nO... with 2 ’ 


per cent. alumina, Of the main con- 


| completely.—The book on mathematics, by Mr. Maurice 





theoretical and practical standpoints the construc- 
tion and working of the engines, including super- 
charging ; the various types of gearing, speed changing, 
braking, steering devices and all the principal com- 
ponent parts of motor cars are also entered into very 


Denis Papin, is a comprehensive compendium of 
mathematical formule with explanatory notes where 
required. The range covered extends from simple 
algebra through the standard trigonometrical formule, 
to the more complex expressions of the various branches 
of mathematics.—Reference to all the four annuals 
is easy by reason of the sub-divisions adopted, and 
is further facilitated by carefully prepared indexes. 
Each volume contains logarithm, conversion and other 
tables. The price is 25 franes each, plus postage ; 
they can be obtained from Messrs. Dunod, 92, Rue 
Bonaparte. Paris VI. 
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Tue Late Mr. W. H. Lovarr.—-It is with regret that 
we announce the death of Mr. William Henry Lovatt, 
F.C.A., which occurred, after a brief illness, at Hamp.- | 
stead on January 28. Mr. Lovatt, who was in his | 
67th year, was a director of Messrs. The Power Plant | 





Drayton, Middlesex 





Physical Properties of the Tin-Bronzes,” by Mr. R. 
Chadwick. 

At 2.30 p.m., general discussion on * Industrial 
Application of Spectrography on the Non-Ferrous 
Metallurgical Industry,” to be introduced by Mr. F. 
Twyman F.R.S. 








80-B.H.P. HIGH-SPEED VERTICAL 
COMPRESSION-IGNITION ENGINE. 

Wuen Messrs. Ruston and Hornsby, Limited, of 
Lincoln and Grantham, produced in the year 1892 at 
their Grantham works an oil engine which they may 
claim, with justice, to be the first that was commercially 


| successful, it is probable that none of those responsible 


for its design visualised any oil engine running at so 
high a speed as 1,000 r.p.m. The firm has, however, 
just introduced an interesting four-stroke vertical 
engine developing 20 brake horse-power per cylinder 
at this speed ; and which, after exhaustive tests, is now 
being manufactured in three sizes having 4, 5, and 
6 cylinders, respectively. Three drawings of the 
4-cylinder engine are given in Figs. | to 3. while 
a photograph of it is reproduced in Fig. 4, all on 
page 166. From the cross-section of Fig. | it will 
be seen that the sides of the engine from top to 
bottom are parallel, that is, there has been no attempt 
to reduce dimensions in the upper part by splaying 
the crankcase at its base. The parallel arrangement. 
while simplifying manufacture, results in notable 
roominess, particularly in the water spaces of both 
the cylinder jackets and heads and in the crankcase. 
Access tc the main bearings, connecting rods, &c., is 
gained by large doors on both sides of the crankcase. 
The bedplate has a deep sump and is attached to the 
foundation by continuous girders bolted to the sides. 
The joint with the crankcase is on the crank axis so 
that the main bearings are practically on a level with 
the access doors. The bearings consist of steel shells 
lined with anti-friction metal, which is spun into them 
on machines designed for this purpose. The bear- 
ing seatings in the bed plate, after machining, are 
trued up by a mandrel extending over all of them and 
of the same diameter as the finished shell, a production 
method ensuring that replace bearings can be inserted 
without hand fitting. 

The upper part of the crankcase casting carries the 
cylinder liners. The cylinders are 5} in. bore by 8 in. 
The liners are of a close-grained cast iron and 
are held in place by the heads, an external packing 
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RUSTON AND HORNSBY, LIMITED. 












































ring for ning the seal at the bottom of the water jacket 
Great care is exercised in fitting the liners so that they 


ire truly in line with the shafts. They are honed 
internally The pistons are of a special cast iron and 
have three pressure rings and two scraper rings \ 


diaphragm above the gudgeon pin prevents lubricating 
oil or vapour coming in contact with the hot top of the 
piston, which rhe for the gudgeon 
pin are chilled and ground. The pin is of the floating 
type, free to move in both the piston and connecting-rod 
This form of pin, together with the hard close 
vrained surtace the chilling of the 
enables a heavy load to be carried without undue weat 
The pistons themselves first machined, then 
umnealed and finally ground over their whole length. 
he connecting rods are steel stampings. machined and 
vecurately balanced. The bearing steel 
shell lined with anti-friction metal, and the small end is 
titted with a chilled phosphor-bronze bush The crank 
shaft solid steel forging, 
balanced within close limits, and having all journals and 
crank pins hardened \ laboratory test. consisting of 
inalysis of the tensile 
ind bending tests are carried out from 
each crankshaft after heat-treatment. The design is 
such that the fundamental critical speed of the shaft 
is well above the maximum engine speed 

The evlinder us will be seen in Figs 


is dished bores 


created by bore, 


big-end is a 


in a@ 


blooms, is always made and 


on a prece 


heads 1 and 2, 


ire exceptionally deep rhere is a separate close 
crained cast-iron head to each eylinder, to which 
it is secured by long studs, providing ready removal 
The head carries the fuel atomiser and inlet and 
exhaust valves in line. as shown in Fig. 2, all being 
effectively water-jacketed \n air starter valve is also 


titted to each head 

open" type and its contour, together with the dished 
top of the piston, ensures a high degree of turbulence 
with attendant complete combustion The atomiser 
is of a new type, known as * Mark 37 Great atten, 
tion has been given to this detail with the result that 
though it embodies the general principle embodied 
in Messrs. Ruston’s patent of 1912, it is simpler. For 
its manufacture special machines have been installed, 
chiefly with a view to p-oviding complete interchange 


cbility \ nozzle. needle valve, needle guide spring 
or Other part can be taken from stock with the cer 
tainty that, when assembled, the original correct 
working clearance will be maintained. The re-con 


ditioning of an atomiser is frequently a troublesome 
job, but a simple outfit has been produced by which 
iny person of average intelligence can take the new 
itomiser apart, clean it or put in new parts and re 
wsemble it without affecting the working adjustments. 

The valve-gear camshaft is driven from the crank 
shaft by three silent-running chains arranged with an 
vdjustable tensioning pulley as shown in Fig. 3. This 
situated the tlywheel end of the engine. 


drive is at 

The gear wheel seen to the right of the camshaft 
sprocket wheel in Fig. 2 mesh s with a wheel on the 
fuel pump shaft, visible at the right of Fig. 3. The 
inlet. exhaust and starter valves are actuated by rocker 


machined, ground and | 


rhe combustion chamber is of the | 
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arms and tappets of normal type. 
of hardened steel and the cams have wide faces. The 
central tappet of the three to the left of Fig. 2 operates 
the control valve of the air-starter valves, the former 
valve automatically ensuring the correct sequence in 
starting, and the latter being non-return valves. The 
plunger-release fuel pump, best seen in Fig. 4, has a 


body of monobloc type with a separate plunger and | 


guide for each cylinder. Each unit is capable of 
independent adjustment to permit of such a timing 
that the loads on the cylinders are equal. The pump 


can be easily removed as a whole from the crankcase 


) and the main working parts can be examined while in 





from the fuel 
auxiliary hand 


gear-driven 
with an 


place. The governor 
pump shaft and fitted 
operated speed regulator 
rhe centrifugal pump seen at the bottom of Fig. 4. 
to the right, is the cooling water circulating pump. 
It is driven direct from the crankshaft by a silent- 
running chain. It commences to function immediately 
the engine is started. If preferred it can be mounted 
on the crankcase shown in Fig. 2, instead of on 
the bedplate Fig. 4. The handle seen to the 


Is 


as 
in 


ix 


The tappets are | 





4. 


right of this last illustration is that of a hand priming 
lubrication pump for use when starting up. Automati: 
lubrication is supplied by a submerged gear-wheel pum) 
inthe sump. The pump is gear-driven from the crank 
shaft, and delivers oil to all wearing surfaces, chain 
| sprockets and camshaft bearings. All bearings ar 
oil flooded. Other details of construction can be made 
out in the several illustrations. As regards pet 
formance, the makers state that they are prepared 
to guarantee, over a wide range of light Diesel oils, 
consumption of 0-4 Ib. per brake horse-power pe! 
| hour under service conditions. It is further claimed 
| that, with a reasonable amount of attention, this 
sumption can be retained over many years. 








FInspuky TrcHNICAL COLLEGE OLD STUDENTS 


AssoctaTion.—The 27th annual dinner of the Finsbur) 
Technical College Old Students’ Association will be ld 
at the Trocadero Restaurant, Piccadilly Cireus, Londo 
| W.1, at 6.30 p.m. for 7 p.m., on Saturday, February |5 
| Application for tickets should be made to the honorars 
secretary, Mr. H. P. Guy, 61, Station-road, New Barnet 


Herts. 
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and two ships, aggregating 897 tons, in which the Voith- | 
Schneider system of propulsion is adopted. 
The totals for the merchant shipping launched over- 
seas during 1938 were 852 vessels, making together 
2,003,218 tons, the latter figure showing a net increase, 
as compared with that for 1937, of 233,460 tons, or 
13-2 per cent. Reference to Table I shows that many 
countries recorded increases as compared with 1937, 
namely Italy (71,585 tons), Holland (56,336 tons), 
Germany (45,191 tons), Denmark (27,019 tons), France 
(20,746 tons), the British Dominions (13,126 tons), and 
Norway (12,661 tons). On the other hand, declines of 
38,194 tons took place in the case of the United States, 
and of 9,401 tons in that of Japan. Germany's total 
of 480,797 tons includes 47 vessels, making together 
247,106 tons, i.e., 51-4 per cent. of the total, for registra- 
tion in other countries. Five Diesel-electric vessels 
were launched in Germany during 1938, including the 
22,000-ton twin-screw M.S. Robert Ley, and the 
16,595-ton twin-screw M.S. Patria. The two largest 
ships launched in Japan in 1938 were the 19,625-ton 
twin-screw steam whale-oil factory Tonan Maru No. 3, 
and the 17,549-ton single-screw motor whale-oil factory 
Kyokuyo Maru. The figure given for the Netherlands 
in Table I is the highest ever recorded for this country. 
(s heretofore, the totals do not include craft exclusively 
intended for river navigation, the total tonnage of 
which often reaches a high level. Upwards of 95 per 
cent. of the Dutch total of 239,845 tons, represents 
motorships, the largest being the triple-screw passenger 
motorship Oranje, of 19,850 tons. In the United 
States the steamer tonnage represents a high propor- 
tion of the total for 1938, and comprises 20 vessels, 
making together 133,822 tons. On the other hand, the 
totals for Sweden and Denmark consist almost entirely 
of motorships. Tc France and Italy belonged the 
credit of havin« launched the third and fourth largest 
vessels of 19°25. These were the 30,000-ton quadruple- 
screw turbine passenger steamer Pasteur, launched at 
St. Nazaire. and the 28,000-ton triple-screw motorship 
Stockholm, launched at Monfalcone for Swedish owners. 
In addition to the more general statistics with which 
we have so far dealt, some interesting facts regarding 
special types of vessels and machinery may be gathered 
from the Summary. The total steam tonnage launched 
in the world last year, namely 372 vessels, aggregating | 
1,152,543 tons, included one 11,65l-ton vessel to be 
fitted with turbo-electric drive (the United States 
steamer Robert H. Colley), 53 turbine steamers, making 
459,223 tons, and 91 steamers, totalling 250,736 tons, 
having a combiuation of reciprocating engines and 
turbines. Of the total steam tonnage launched, about 
625,000 tons consist of steamers fitted for burning oil 
fuel under their boilers. The 657 motorships launched 
in the world last year, totalled 1,823,399 tons, com- 
pared with 1,511,789 tons in 1937, 1,202,476 tons in 
1936, and 812,956 tons in 1935. The electric drive is 
employed in 10 motorships, comprising 64,098 tons. 
The oil-tank steamers and motorships launched during 
1938 comprised 112 vessels, totalling 907,053 tons, 
against 769,744 tons in 1937, and 667,794 tons in 1936. 
Of the 112 vessels launched last year, 88, representing 
731,022 tons, were motorships. In conclusion, it may 
be of interest to note that during the last five years 
(1934-38) the average tonnage launched annually in 
the world has been about 467,000 tons less than the 
average for the last five pre-war years, 1909-1913. 








MULTI-SLIDE AUTOMATIC 
FORMING MACHINE. 


NEITHER the accompanying illustration, Fig. 1, nor 
the title of multi-slide automatic forming machine, 
conveys an adequate idea of the purpose and per- 
formance of the power press to which they refer with- 
out reference also to Figs. 2 to 6, also on this p.ge, 
show a typical example of the work per- 
formed. This example shows in Fig. 3 the finished 
product, viz., a small switch contactor of bent brass 
strip, and in Fig. 2 there are seen some of the stages 
it passes through during construction. To the left of 
this latter illustration is a strip of metal, } in. wide, 
pierced at intervals with a group of four oval holes, 
with a smaller circular on in the centre. To the right 
of this first stage, the strio has been notched on both 
its outside edges and has been pierced by a pair of 
slots matching the outside notches in both length and 
contour. Still further to the right the strips of metal 
on each side of the slots have been cut through, leaving 
a form resembling the letter H plus a central rib. At 
the next stage the ends of the long arms of the H have 
been bent out of the plane of the rest, while at the 
extreme right the arms have been cut, close to the 
central rib, so making two similar symmetrical pieces 
with a pair of oval holes near the transverse centre line. 
These pieces are then bent, hairpin fashion, though in 
the lower half the two walls are close to one another. 
It will thus be seen that a more correct description 
would be automatic multi-slide punching, shearing and 
bending machine, a number of slides being necessitated 


which 
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by the variety of different operations concerned, all of 
which are performed on the passage of the strip 
through the machine. 


The machine illustrated was not constructed merely 


to manufacture this special part; there are four 
different sizes of machine, varying somewhat in 
type for different adaptations, though all of them 


have a series of slides, the tooling and sequence of | 


operations of which can be varied as required for 
different kinds of work. In the two larger machines 
there are operating shafts, of course interconnected, all 
round the machine, from which shafts, cams, and eccen- 
trics actuate the different slides, feeding and embossing 
mechanism, &c. The apparatus at the extreme left 
of Fig. 1 is for straightening the strip before it passes 
into the machine. It consists of a series of rolls with 
independent adjustment. The strip is fed in with its 
face vertical. In the machine shown in Fig. 1 the 
maximum width is 1} in., and in the other three 
machines it is 1 in., 14 in. and 24 in., respectively. 
The strip is pulled in by the feed mechanism, which is 
given an intermittent reciprocating motion by an 
eccentric on the left-hand cross shaft. The movement 
is positive and accurate, and the strip is automatically 
clamped during the return stroke. The maximum 


! 
| 


feed of the machine shown in Fig. 1 is 8 in., the other | 


machines having feeds of 3} in., 8 in. and 15 in., 
respectively. The feed of the parts shown in Fig. 2 
is ly in. Passing to the bed of the machine, it will 
be noticed that this is provided with bolt holes, enabling 
the die heads to be set in a number of positions along 
t. The bar running above the top of the bed is 


a guide to prevent the strip buckling between the | 


feed mechanism and the first group of dies. As the 
strip has its face vertical, the movement of the dies is 
horizontal and not vertical as in the more conventional 
type of stamping press. The inclined frame above the 
dies is a tie bar to take the horizontal stresses. 
The arrangement of the die tools, as has 
stated, depends on the work to be produced, and 
to make clear the general type it is necessary to 
refer again to Figs. 2 to 6. The finished switch, shown 
in Fig. 3, results from doubling up the part in the 


|direction of the arrows indicated in Fig. 4, which | 


shows it in the condition in which it is separated from 
the central rib. This separation occurs in the last 
right-hand section of Fig. 2, the bending of the ends 
and their embossing being done in the stage imme- 
diately preceding. A somewhat diagrammatic view, 


been | 


| 


jremoval of finished 


in plan, of the doubling-up operation is shown in| 


A die a and a cutter 6 advance and a 
The cutter 


Figs. 4 and 5. 
rod ¢ descends practically simultaneously. 


detaches the parts, of which there are two, from the | 


central rib, while the die commences to bend them 





| 
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round the post. It will be clear that this preliminary 
bending results in the part assuming a Vee form, and 
the simultaneous advance of dies d and e then press 
the two sides together, as shown in Fig. 4. Die a and 
rod ¢ are then withdrawn, and, while d and e still grip 
the part, die f advances and bends the bottom of 
the switch to the required angle, as shown in Fig. 5, 
at the same time flattening out the loop left by the 
withdrawal of the rod. The rod is visible to the 
lright of Fig. 1. The central rib is, of course, scrap, 
the central holes in it being used for registering purposes 
as the strip passes through the machine. 

It will be realised that the performance of the 
machine is a matter of suitable tooling, together with 
setting of the cams, the cams being split so that changes 
may be made without disturbing any of the shafts. 
| The machine is driven by a motor attached to the 

base, seen at the right hand of Fig. 1, partly masked 
by the flywheel. The lever behind the flywheel 
jactuates a clutch. The motors range from 1} h.p. to 
5 h.p., according to the size of the machine, and th« 
power is transmitted through three-speed change gears, 
the speed range also varying with the machine siz 

In producing the contactor switch described above, 
the machine concerned, the second of the sizes manu 
factured, ran at 100 r.p.m. and the production was 
at the rate of 12,000 contactors per hour. Apart from 
general oversight, the supply of fresh strip and th 

parts and scrap, the machin 
requires no particular attention, so that one operator 
may be in charge of a number of machines. Th 
machine is manufactured by Messrs. U.S. Tool Com 
pany, Inc., Ampere, East Orange, New Jersey, U.S.A 

and is handled in this country by Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, Th 
| Hyde, London, N.W.9. 
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CYLINDER-BORE WEAR.* (1) Thermostatically-controlled cooling of the water 
wt | to not less than 145 deg. F.; 165 deg. F. being preferred. 

By Avex Tavs. | (2) Crankcase ventilation to dissipate gas blow-by 
and eliminate contamination of the lubricant. 

(3) Adequate lubrication for the cylinder bores, 
implying a copious supply. 

(4) Complete control of the lubricant at the piston 
rings, not at the source of supply. 

(5) Control of gas blow-by at the piston rings. 

It is the author’s firm belief that these factors must 
be applied to any engine if reasonable wear is to ensue, 
regardless of the material used. 


THovGH no one simple theory covers the probable | 
causes of cylinder-bore wear, this does not mean that | 
corrosion should be disclaimed as the prime factor. | 
Recently, at the general discussion on Lubrication and 
Lubricants, arranged by the Institution, the general | 
reporter observed that there were two schools of 
thought regarding bore wear, one which believed the 
corrosion theory, and one which disbelieved it. The 


author is certain that no one quarrels with the corrosion Penatieestd » thes been’ —e 
“theory,” but does not think it should be considered | vee mame ee -Dintecngs eet tery 9 Me epee peels hs 


the only factor. Investigations by Mougey of the |" uaee a + en amg ee a. = ae i do 
General Motors Corporation on the factors affecting | °° reve — wane Ene uae a rg - = 
“ etching,” or abnormal wear, led to the installation | permit to warm up. a ee eS ee 
|is warmed up is a more definite problem, and it is 


of thermostats and crankcase ventilators in all their | - : - 
products. By 1931 this work was completed and a_| to this that the author addresses himself. It will be 
Fig.8. 


definite improvement in regard to wear ensued. Con- | 
tinuance of the work led to greater improvement, and 
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average mileage before reboring is required is about , of interest to examine why 
70,000, and the author contends that the bore-wear|two American manufac- 
situation in Europe falls much below this standard. _| turers led the American in- 

To deny that the problem exists in Europe does not | dustry for two consecutive 
solve it. The industry has been offered austenitic | years. Two engines more unlike in design could hardly 
sleeves and rings as a remedy. Satisfactory results are | exist, but the similarity of the heavy-splash lubricating 
obtained abroad without these expensive products ; | systems is unquestionably significant. Both engines 
W hy should the industry here be condemned for insisting | had highly developed oil and blow-by control, though 
that bores with a life of 75,000 miles are available in| the methods were different. Oil and blow-by control 
the form of sleeveless cylinders with cast-iron rings ?| are the important elements which give an advantage 
Austenitic rings are not recommended by reliable | over average cars. The car which, for two years, in 
British ring manufacturers for use with cast iron, | succession, showed most bore wear had the shortest 
because experience has shown that best results are | piston—one on which it was difficult to get good rings— 
obtained with bore and rings of like materials. The | and a crank pin construction notorious for its lack of 
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minimum of starts, may be operating on a fast or 
mixed schedule. This prompts the author to argue 
against over-emphasis on corrosion. Curve A of Fig. 1, 
on this page, indicates cylinder-wear rate for a most 
interesting case. This engine was run 20,000 miles 
under favourable conditions. The wear varied in the 
cylinders, maximum at the front, minimum at the rear. 
The amount of oil supplied to each bore was the same, 
and was far in excess of that in any other pressure-fed 
engine. The engine had a water thermostat with a 
terminal temperature of 160 deg. F., blow-by was 
reduced to $ cub. ft. up to 4,000 r.p.m., and the crank- 
case ventilator maintained a vacuum of } in. w.g. 
in the sump and crankcase, reducing contaminating 
gases to a minimum. What are the critical variables, 
and particularly, what are the variables that can exist 
in one engine ? 

A year ago, Mr. W. L. Fisher told the author that 
carburation was just as important a factor in bore wear 
as any other. Mr. C. G. Williams thought that manifold- 
heaters might have something to do with the difference 
between American and English bore results. The author 
doubted, but these designers saw further than he did. 
To-day he has to face the fact that the difference be- 








in the cast-iron integral bore, because this is still the 
most common practice. 

For ten years the author designed engines for one | 
of the two American cars which enjoy a bore life of | 
12,000 miles per 0-001 in. wear. When a practice has 
been successful for ten years, in 8,000,000 engines, the 
assumption is justified that it is worth following. It 
may be summarised as follows :— 


main problem is not one of liners, but of improvement | 


. 





Paper read before the Internal-Combustion Engine | 
Faw of the Institution of Mechanical Engineers, on 
riday, February 3, 1939. Abridged. ' 





| still oceurs, even under conditions considered favour- 


oil throw-off, due to a peculiar type of bearing. This 
at least shows that oil on the cylinder wall is necessary 
to ensure good wearing quality. The effect of oil as 
a deterrent to wear is well established, but there is 
some difference of opinion whether oil can be used in 
optimum quantities, because of the belief that piston 
rings to British standards will not give the desired 
control. There is substance in this belief, and for this 
reason American rather than British practice in piston 
rings has been recommended. 

The factors affecting bore wear are complex ; wear 





able. Such engines may be fully warmed and, with a 





tween a mixture of 12:1 ratio and one of 14:1 ratio 


Fig.10. 
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may affect bore wear at the startling rate of 3 to 7 times 
—the words “ may affect ’’ are used advisedly. Lean 
mixtures show up, not merely favourably, but to an 
outstanding extent. It is believed that the oil film is 
weakened by dilution from a rich mixture. The list of 
essential factors must include the provision of the 
leanest possible mixture ratios for prevailing operating 
conditions. Curve A, Fig. 1, shows an unsatisfactory 
rate of wear at the front of the engine, becoming fair 
at the rear. Most English carburettors checked by 
the author during the past year show as much as 30 per 
cent. mixture variation between front and back cylin- 
ders. The drop at No. 5 cylinder is most interesting, 
because it is known that, in this particular engine, 
No. 5 receives a richer mixture than No. 6. The author 
does not insist that mixture ratio is responsible for 
the difference in wear, but the facts are significant. 
Another disquieting factor is the effect of cylinder- 
wall temperature. Tests were conducted under favour- 
able conditions of warm operation with a minimum 
number of starts, the only variation being the cooling 
medium, water or alcohol. The terminal temperature, 
145 deg. F., was the same. The difference in wear rate 
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was almost 3; 1 in favour of alcohol. The reason may 
be that the water keeps the wall temperature 30 deg. 
cooler than does alcohol, and that this affects bore wear. 
The engine (Fig. 1) has its water pump in front, and 
the coldest water strikes the cylinders from the front. 
[t is safe to conclude that high and uniform wall tem- 
perature should be added to the list of essential factors. 
There are still further factors, small variations of which 
may affect wear. It is possible to get zero distortion, 
whereas many engines distort under heat. One such 
engine, notoriously bad yet ranks among the best for 
resistance to wear. It is splash-lubricated, but 
this would not avail if hot gases were to blow by the 
rings in proportion to the distortion. The rings in this 
engine are pinned to prevent rotation. Where high 
distortion exists, the rings should be pinned to prevent 
rotation and lessen blow-by, which can destroy all 
other protections against wear. ; 
Another possibility which calls for attention is 
spark timing. Investigators claim an increase in 
wear rate, with 5 deg. over-advance, of as much as 
14:1 to 2:1. Another very important factor is the 
fuel itself. Fig. 3 on page 169, shows the comparative 
wear of a German engine using two kinds of fuel. The 
bad wear (shown by full lines) was produced when 
using the national alcoholised fuel commonly used in 
Germany. | 
quality, and free from alcohol. The solvent effect of 
alcohol is well known, and it is fair to assume that its 


bore 


The other fuel (chain lines) was of aviation 


action on the engine oil is rapid. Again, alcohol 
mixtures lower the operating temperature, and_ this | 
alone will promote bore wear. However, it is the | 


lubricant that is under attack, and it is to that lubricant 
we must go for bore protection. Fuel technicians 
will protest, and claim that the fault lies in engine 
design. One fact, however, is well known: alcohol 
has the least lubricating value of all materials 
than water. 

Before leaving the question of the relation of fuel 
to that part of bore wear for which it may be respon 
sible, it is desirable to consider mixture ratios during 
operating conditions for maximum wear, namely, 


less 


when starting from cold and during warming-up from | 


cold. The mixture ratio for cold starting is about | 
1: 1, and for warming up, 8:1 to 9:1. If the differ 
ence between 12:1 and 14:1 is from 3:1 to 7:1 
in bore wear, what must be the result when a 1: 1 
ratio is used at full choke and 8:1 or 9:1 for long 
warming-up periods? The author is certain that, 


regardless of anything else, destruction of the oil film 
by wet fuel must be given more consideration. The 
effect of the mixture ratio of air and fuel represents a 
considerable difficulty. It cannot be argued that all 
that is required is to modify the carburettor to provide a 
leaner mixture. Lean mixtures alone might very | 
easily lead to an increase in bore wear due to an 
excessive use of the strangler to obtain good operation. 
A practical solution to the problem is the thermo- 

statically-controlled heated intake manifold, by virtue 
of which the mixture rapidly reaches a stable tempera 

ture and the use of the strangler may be dispensed with. 
Chis is most important, because a warming-up mixture 
may have a ratio of 8: 1, and if the difference between 
14: l and 12: | gives a large increase in wear, a ratio of 

8:1 will increase it dangerously. Thus, the thermo- 
statically-controlled heated air inlet should also be 
given serious consideration, 

At this stage, the conditions required to offset bore 
wear can again be summarised : 

(1) Thermostatically-controlled cooling 
at a minimum temperature of 145 deg. F. ; 
160 deg. F 

(2) Crankease ventilation 
blow-by in the sump 

(3) Adequate oil supply to cylinder bores. 

(4) Complete control of the lubricant at the piston 
rings; not at the source of oil supply. 

(5) Control of gas blow-by at the rings. 

(6) Leanest possible mixture ratio for good general 
operating conditions. 

(7) Close attention to type of fuel, to ensure that 
it is properly vaporised. 

(8) The metal temperature must be uniform and as 
hot as possible, within reason. 

(9) The spark advance mechanism should be free 
from errors in timing between the cylinders of one 
engine, and should be readily adjustable only by com 
petent service people. 

Above all, the oil film appears to be the most impor- 
tant factor, because every engine function attacks it. 

Recently, in England, close consideration has been 
given to blow-by. This type of investigation has been 
general in America for ten years, and began seriously | 
with the development of crankcase ventilators, which 
can be roughly divided into two classes, namely, that 
in which air is blown into the crankcase, and that in 
which a depression is maintained in the crankcase and 
oil sump. The authoy finds the latter group to be the 
more positive: there can be little doubt that, if a| 
depression of } in. w.g. is measured in the crankcase 


for water. 
preferably 
effects of 


to eliminate 


under running conditions, no gas exists there. This! 


| to remove the ° 
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can be done by connecting the carburettor air intake 


|to the crankcase, but that is hardly good practice. 


Blow-by must be minimised before ejector ventilators 
can be used: but if they cannot maintain a depression 
of } in. w.g. at 60 m.p.h., then the blow-by is too much 
for long ring life, and wear will quickly occur. If air 
leakage into the engine is such that the ventilator cannot 
maintain a depression, harmful dust will follow the air 
in. Thus the ejector ventilator is a valuable criterion 
of internal conditions. Grappling with its difficulties 
provided the inspiration to effect the prevention of 
blow-by. 

From 


1920 to 1927, American piston rings worked 


under a uniform radial pressure and were hammered to | 


that pressure. An average diametral tension was 7 lb. 


to 9 lb., the ratio of radial thickness to diameter was | 


28:1, and the rings were finished with sharp corners. 
From 1927 to 1932, the period of development of 
crankcase ventilators, rings were imdividually cast to 
ensure long life and less blow-by ; the average tension 





"| Fig. 13. 
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was 9 Ib. to 11 Ib., the ratio of radial thickness to 
diameter was 24:1, and hammering for shape was 


eliminated. From 1932 to 1937, the tension increased 
to 16 lb. or 18 lb., rings being individually cast, with 
the radial-pressure pattern controlled to give the 
maximum effect in a given engine. Perhaps the most 
important development in piston rings is the evolution 
of the pressure shape, which came about in an endeavour 
break” in the blow-by curve. Fig. 8, 
on page 169, shows a typical blow-by curve : 
fairly high, from 1 cub. ft. to 1} cub. ft. per minute, 
but at 3,400 r.p.m. the break occurs, and at 3,900 r.p.m. 
the blow-by is 4§ cub. ft. per minute. Experience 
shows that $ cub. ft. to § cub. ft. per minute throughout 
the useful range of speed is an ideal quantity which 
normal ventilators can handle. 
used in this test chatters at speeds above 3,300 r.p.m., 
condition which leads to fracture. Disintegration 
will follow, even though the ring remains whole, and 
rings so injured lose their ability to seal. 

High-tension rings, when pinned, have a real oppor- 
tunity to bed in. The author has always advocated 
an excess of oil—sufficient to establish a fresh film 
between all metal surfaces for every revolution of the 
engine. With copious oil and good control of the oil, 
a constant change is going on in the film. Control, 
though maintained by the rings, is aided by piston 
design ; the piston must be structurally rigid, and so 
shaped that it will meter the oil on the bores, A good 
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piston will lay a new film of oil, and the rings will 
cut the films to final smoothness. Curve B in Fig. | 
shows the oil consumption over the same 20,000 miles 
test covered by Curve B. With a wear of 0-0065 in. 
in one cylinder against 0-0035 in. in the best, the oil 
mileage, starting at 1,100 miles per gallon at 1,000 





| miles, increased to 6,000 miles per gallon at 20,000 


| 
| 





|ovality of the piston: 0-004 in. ovality uses 40 per 
| cent. 





it is| 


The 3 & in. by }-in. ring | 


| Fig. 13, on this page, gives some interesting curv 


miles. Such a result could only be obtained by using 
high-tension rings, combined with a good piston ; for 
the amount of oil on the bores, in this particula: 
engine is considerably above normal. It may ly 
possible to design low-tension rings to do as well; 
but at present the author knows of no substitute to 
give the all-round satisfactory operation of high-tension 
rings with a pressure-pattern designed and cast into 
each ring. Curve C of Fig. 1 shows another result, 
where 3,800 miles were run per gallon of oil after 
25,000 miles. The curves of oil consumption in Fig. 10, 
on page 169, show the effect of piston design, the two 
engines using the same rings and having the same 
amount of oil thrown on the bores, but different 
pistons. 

Piston rings control the oil by virtue of the sharpness 
of their scraping edges; if the edges are dulled, the 
rings will not give satisfaction. Oil control implies 
more than just keeping the oil out of the combustion 
chamber. For instance, a combination consisting solely 
of compression rings with a highly tapered face would 
do well for a while, but not for long; they would push 
back on the down stroke the oil that they helped to 
drag up on the up stroke, and too large a proportion 
of the oil would be unchanged, and would carbonise. 
For this reason the drain type of control is preferred. 
This type of ring circulates oil: a large proportion of 
new oil moves up to lubricate the upper rings and the 
top of the bore. Structure or strength is the limiting 
factor to drainage in both the piston and the ring. 
For this reason, carefully placed holes in the piston 
have replaced the long slot formerly used, and may 
eventually replace slots in the rings. 

The author has previously pointed out some of the 
factors that interfere with good oil control. Oil con- 
sumption is a sensitive barometer for slight inaccura- 
cies : the oil used by bores maintained round to within 
0-0005 in. and straight to 0-001 in. is just half that in 
bores round to 0-0015 in. and straight to 0-002 in. 
The taper of the piston skirt should be large at the 
bottom ; the oil used with a reverse taper is double 
that used with a proper taper. Assuming an allowable 
tolerance for diametral tension of the oil ring to be 
9 Ib. to 13 lb., the difference is a 50 per cent. increase 
in the oil used with the low-tension ring. Regarding 


less oil than 0-008 in. ovality. The result 
obtained when all the good is combined in one engine, 
and all the bad in another, accounts for the wide 
differences found in engines built to the same specifica- 
tion, ¢.g., variations from 300 miles to 2,000 miles per 
quart of oil. 

The choice of cylinder-block iron has not been 
reasonable. Because wear has been prevalent, a 
composition is used which machines with difficulty, 
although its hardness adds nothing to bore life. To 
offset wear by hardness alone requires hardness equiva- 
lent to that of nitrided steels. The compatability of 
piston-ring iron with cylinder-bore iron requires far 
more study in England: there is an undetermined 
difference between English and American piston-ring 
iron, the latter being, apparently, more compatible 
than the former with the cylinder iron with which it is 
used. Aluminium-oxide crystals may be in the main 
responsible for a type of bore wear associated with 
aluminium pistons; though C. G. Williams has not 
been able to detect any difference in bore wear with 
iron and with aluminium pistons. Too much piston- 
ring hot scuffing has occurred with coated pistons for 
the piston material to be blamed. Such scuffing 
follows blow-by, and does not occur when blow-by is 
less than 1 cub. ft. per minute ; but with 6 cub. ft. per 
minute of blow-by, two hours’ running at 4,000 r.p.m. 
will burn or scuff the rings. There cannot be any 
doubt that blow-by is the most destructive element in 
engine operation. 

Unfortunately, a perfect seal can be counteracted 
by the physical characteristics of the rings themselves. 
Piston rings will leave the bores at certain speeds, 
depending on the tension and fit of the ring, and the 
degree of damping by the radial-pressure pattern. 
Teetor and Bramberry point out that the efficient life 
of oil-control rings is in proportion to the point pres- 
sure, and that the useful life ends when this is zero. 
Compression rings must have high point pressures for 
different reasons. With so-called uniform radial- 
pressure rings, the points exert no pressure under 
operating conditions. Fig. 12, on page 169, shows 4 
radial wall-pressure chart for rings of this type. 

That rings actually flutter, the author is certain, 
although the exact cause may be obscure; he believes 
that the pressure behind the ring, rising and falling 


with the piston movement, starts the ring vieesing, 
es 0. 
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In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange, for “ fine foreign” and “ standard ” metal, respectively. 
for lead are for English metal, while those for spelter are for virgin metal. 


for steel plates and rails, and also for hematite and 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 


Cleveland pig-iron. 
The 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of 
quicksilver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent ll. each, except in the case of the diagram relating to 


tin-plates, in which they represent 1s. each. 





blow-by. Curves A, B, and C refer to three 3}-in. 
by }-in. rings, by different manufacturers : 
‘ break ” occurs at 3,600 r.p.m. Curve D refers to a 
3}-in. by #-in. ring with the same radial thickness, 
and a tension proportional to its width. The radial- 
pressure pattern is substantially the same. 
curves suggest that the natural frequency of the ring 
is important, an attractive theory which the author 
formerly accepted. To-day, however, he views it 
with suspicion, since the natural frequency of piston 
rings is somewhere between 10,000 cycles and 12,000 
cycles per minute. Fig. 14, on page 170, is an interest- 
ing piece of evidence which should warn investigators 


to make certain that their blow-by data are taken | 


ifter the rings are properly run in. It shows three 
different blow-by breaking-points for the same rings, 
after varying degrees of running in. Obviously, if the 
natural frequency of the ring was a controlling factor, 
this condition could hardly exist. It does indicate 
that the degree of bedding-in influences the speed at 
which rings can vibrate freely. Thus, the greatest 
factors preventing flutter become high tension, high 
points, and quick and perfect bedding-in. 

Oil consumption is the criterion by which bore wear 
is judged by the public. Since it is the overall criterion, 
leaks must not be overlooked ; leakage at the rate of 
one teaspoonful per mile causes loss at the rate of 
1 gallon per 1,000 miles, and destroys the res™!t of 
painstaking engine development. The author’s recom- 
mendation of a copious supply for the bores, must not 
be confused with high oil consumption. It is possible 
to operate for 20,000 miles at an average of 5,000 miles 
per gallon of oil. A copious supply over which control 
cannot be maintained, on account of improper design 
of piston or rings, or disintegration from blow-by, will 
soon become a hazard. In the majority of the auto- 


mobile engines of the world, cast-iron rings, individu- 
ally cast to form, have been found to maintain their 
characteristics over the longest mileage, the important 
feature being a predetermined radial-pressure pattern. 

Methods of measuring blow-by have been the subject 
of controversy. 


The apparatus used by the author’s 


the average | largest American ring-makers. 


These | 








| firm closely follows the accepted practice of the four 
A large gas meter with 
a special large dial for small unit measurements is 
attached to the crankcase at its inlet and to a vacuum 
| pump at its outlet. A water manometer is attached 
to the crankcase. Since all engines are subject to 
| crankcase leakage, tests are first made by motoring the 
| engine with the sparking plugs removed, and the 
| vacuum pump is set to give a depression of $ in. w.g. 
|in the crankcase. Readings of the number of cubic feet 
| registered at the meter for all speeds every three 
| minutes give a record of leakage into the engine with 
| this depression, which is equal to the operating depres- 
| sion when the crankcase ventilator is working properly. 
| When these tests are complete, the engine is run under 
full power at all speeds, and the vacuum pump is 
adjusted to maintain the same depression in the crank- 
case as before. The difference in the number of cubic 
feet registered at each speed when the engine is motored 
|and under power gives the measure of the blow-by. 

| The use of thermostats to give the quickest possible 
| warm-up is well known, but as users appear to believe 
| that they give more trouble than they are worth, it 
must be emphasised that they are necessary. The 
omission of thermostats is an invitation to trouble. 
It must be remembered, also, that proportion alone 
| does not make a piston ring, although lack of propor- 
tion will give bad results. The selection of metals 
must be given consideration ; according to the author’s 
experience, grey-iron rings give adequate results, al- 
| though the type of engine or usage may require metal- 
| lurgical characteristics beyond the scope of grey iron. 
|In American practice, by far the largest number of 
rings are individually cast to have a special radial 
pressure, their composition and properties being as 
follows: total carbon, 3-25 to 3-75 per cent.; com- 
bined carbon, 0-30 to 0-80 per cent. ; silicon, 2-75 to 
3°25 per cent.; manganese, 0-50 to 0-80 per cent. ; 
phosphorus, 0-85 per cent. maximum; sulphur, 0-10 
per cent. maximum ; Rockwell hardness B, 98 to 106 ; 
scleroscope hardness, 47 to 55; tensile strength, 
20,000 Ib. per square inch. There is a tendency in 











England to deprecate the need for this type of ring. 
English rings, made to give a correct radial pressure 
and tension, are doing very well in service. Certainly 
rings that give 6,000 miles per gallon of oil after 20,000 
miles of service, with mediocre bores, are good rings, 
and the author believes that they work well because 
the tension is high, and they are properly designed to 
have the correct initial radial pressure. Blow-by is the 
enemy of rings, and if not controlled, will be taken as 
an excuse to introduce new metals. The extreme pres- 
sure in aviation engines may require better ring 
material than is now used in motor cars, but if blow-by 
control is really studied for this type of engine, the 
more expensive materials will be worth while. Good 
practice leading to a better result or more favourable 
cost, is worthy of consideration, regardless of the 
origin of the idea. Opposition should be based upon 
other grounds than scepticism or a desire to be different 
regardless of cost. 





THE FORMING OF SCREW 
THREADS BY GRINDING.* 


By S. J. Harry, B.Sc. 


THREAD grinding, for the most part, was confined 
in the past to the production of hardened steel plug 
and ring gauges, due to the inability of steel manufac- 
turers to produce a steel that would harden to the 
required degree without distortion. The first machines 
were generally modified lathes, the usual tool post 
and tools being replaced by the grinding wheel spindle, 
which was generally inclinable to suit the normal helix 
angle of the thread to be cut. The process was lengthy 
and entailed a great deal of preparation in the way of 
wheel dressing to obtain the correct thread form. The 
method was quite satisfactory where U.S.S. or 8.1. 
forms without radii at root or crest were concerned, 
but when Whitworth forms had to be ground, or 8.1. 
forms with radiused roots, it was necessary to evolve 
some other method or include supplementary opera- 
tions. A device was then designed which was able to 
produce two angular flanks while additional angular 
dispositions of the diamond slide enabled the crest 
radius or flat to be formed without removing the device 
from the machine. Verniers and a microscope with a 
graduated objective scale were added. A great step 
forward was effected by this arrangement. Fig. 24 
shows the method of tracing the diamond across the 
apex of the wheel in a series of tangents in order to 
obtain the necessary radius, but the new truing device 
was still limited, Whitworth, B.A. Cycle, electrical, 
rope, and similar threads being difficult to produce. 
They were ground by a laborious method utilising the 
type of dresser just described, in conjunction with a 
simple type of crushing roller. The wheel was dressed 
to the correct angle, with the crest radius; and the 
work ground to the correct root and effective diameters. 
The outer diameter was left during this operation, the 
thread form thus having a flat top while the flanks 
and roots were correct. A series of rollers, usually called 
crushers, were mounted between centres parallel to the 
axis of the dressed wheel. The width of the latter did 
not exceed three-quarters of the distance between the 
threads at the major diameter of the work. The 
crushing rollers shown in Fig. 25, are usually about 
4-in. diameter and have crests machined to the correct 
radius required at the crest of the thread to be cut. 
Where this radius was fairly big, two or more crushers 
were employed to break down the wheel prior to the 
final dressing operation. The wheel was located with 
the crusher apex central with the flat and is gently 
rotated by hand while the crusher was firmly, but not 
harshly, forced into the periphery, as in Fig. 26. The 
next operation was to replace the work in the machine, 
carefully locating the grooved wheel relative to the 
thread already ground. The radius was then ground, 
ensuring that it was correctly tangential with the flanks 
already produced. 

The foregoing methods of thread grinding had become 
more or less established practice during the years pre- 
ceding 1930, but were hardly suitable for commercial 
work, At about this time certain establishments were 
experimenting with diamond truing by means of panto- 
graph reproducers and various ingenious methods were 
being patented. They all relied on a former made of 
hardened steel and a diamond and stilus for use with 
the former. The former, seen in Fig. 27, was made 
about 25 times the size of the thread to be cut and the 
stilus had, of course, to be 25 times the size of the 
diamond used. The shape of the diamond is repro- 
duced on the stilus magnified 25 times. As the diamond 
wears, so is the shape of the stilus altered correspond- 
ingly. Existing thread-grinder design had to be com- 
pletely revised and the most striking modification was 
in regard to the position of the lead-screw, so that it 








* Contribution to Symposium of Papers on Machine 
Tool Practice, read before The Institution of Mechanical 
Engineers, on Friday, January 20, 1939. Abridged. 
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could be most effectively employed as regards accuracy 
and wear. The natural position is central with respect 
to the slideways of the table. The advent of the 
pantograph brought with it the more universal use of 
the compact projector. This was necessary to enable 
the operator to obtain the correct shape of his stilus 
by projection. The pantograph was then giving 
accurate results, but it could only produce a single 
ribbed wheel that had to be frequently re-dressed. As 
the grinding wheel improved in quality, better results 
were obtained, but thread grinding was still not suit- 
able for production workshops. 

The demand for micrometers with hardened screws 
first made possible production thread grinding. Micro- 
meters had previously been manufactured with cast- 
steel screws, and with the anvil end hardened. The 
manufacture of the threaded end presented little diffi- 
culty, but the nut had to be tapped and the taps made 
in the soft state, and subsequently hardened and lapped. 
\ small machine was designed incorporating a multi- 
ribbed wheel dressed by means of a Vee-shaped diamond 


Fig. 24. 7 af Fig. 2%. 
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Fig. 25. 


and « micrometer screw adjustment. The diamond 
was forced into the wheel to the correct depth and 
withdrawn. It was then removed along the wheel face 
a distance four times the pitch of the thread and again 
forced into the wheel, the whole wheel face being thus 
profiled by the diamond. The wheel then presented 
tive or six ribs to the work and, in place of six or seven 
separate cuts, threads could be ground in one pass of 
the wheel across the work. Micrometer screws could 
now be ground from the solid hardened blank within 
limits of less than 0-0001 in. inaccuracy in a length of 
14 in. in approximately 10 minutes each. 

Whitworth thread forms were again the great impedi- 
ment to the development of thread grinding for general 
production purposes. Improvements in the manufac- 
ture of thread caliper gauges of the Wickman type 
opened up new possibilities. The anvils for these 
gauges had hitherto been produced in extremely 
accurate, but slow machines, but they also had to be | 
hardened. As with thread gauges, both of the plug 
and ring types, Wickman anvils distorted in hardening. 
A machine was devised having an accurate lead-screw, 
a single wheel of special shape with a radius carefully 
matched to the pitch to be cut, and a specially deve- | 
loped cam and stilus. With this machine the anvils 


could be ground to the thread profile to an extremely 
fine degree of accuracy, but it was realised that if the 
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anvil were replaced by the grinding wheel, and the 
wheel by a correctly shaped diamond, a multi-ribbed 
wheel of great accuracy could be produced with com- 
parative ease. 

An experimental machine was made, comprising a 
massive baseplate with a cross-slide to which was fitted 
|}a cam, lead-screw and nut, a diamond, and a driving 
handle. The results obtained more than satisfied 
expectations. A further machine was then pro- 
duced which included a modified version of the new 
patented multi-wheel truing device. The lead-screw, 
cam, diamond, and micrometer slides were retained. All 
types of threads, except Acme and square, could be satis- 
factorily produced by this machine, which was put 
into service at a large aero-engine factory and has been 
producing high-class work for the last six years. The 


Fig.27. bea 


r Ani... 
‘s 











(FEB. 


10, 1939. 





satisfactory machine finally evolved. This machin 
has a capacity of 20 in. between centres, and will swing 
|a workpiece of 8 in. diameter. A length of 19 in. can 
| be thread-ground and the wheel can be redressed with- 
out removing the work. Side adjustment of the wor 
to the wheel can be made when re-setting threaded work 
|in the machine. Internal or external work, cylindrical 
|and taper threads, plain or relieved taps with either 
| parallel or spiral flutes can be ground on the machine. 
The work speed is infinitely variable between bottom 
and top speeds, while the wheel has two ranges, on: 
| for dressing and the other for grinding, the latter being 
| infinitely variable between top and lower speeds so as 
| to enable a wheel of minimum diameter to run at any 
| effective speed. There are also various devices to facili- 
| tate rapid operation. When required, a corrector bar 
| is fitted to enable long or short pitches to be cut, and 
this, coupled with the fact that the wheel is profiled 
| according to the pitch to which the machine is geared 


| Fig. 31. 
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new method was now tested 
for gauge production and 
a smaller type of machine 
designed, incorporating the 
truing device as previously 
employed. In _ this case, 
however, the results were not so good. The production 
of hardened-and-ground screw-thread gauges entails | 
greater precision than aircraft work. Flank angles are | 
limited to closer tolerances. Radii, depth of thread, | 
pitch, and all the other factors multiply the difficulties. | 

After exhaustive experiments the following conclu- 
sions were reached: (1) The use of the new type of 
dresser demanded that the profile of the wheel should 
be dependent on the pitch of the lead-screw of the 
machine. (2) The wheel must be profiled on a plane 
parallel to the axis of the work when the wheel is set 
to the correct helix angle. (3) Provision must be made 
to rectify any slight inaccuracies of set-up in the cam, 
machine, &c. These considerations led to the transfer 
of the truing device to the front of the wheel instead | 
of the back, and manual operation was eliminated by | 
the necessity of driving the cam from the work head 
of the machine in conjunction with the movement of | 
the table at the correct rate past the wheel. This led | 
to the incorporation of the truing device into the tail- | 
stock of the machine proper. Gradually, the machine | 
was becoming completely self-contained, for it was 
found that the wheel and work speeds usual in grinding 
machines were entirely inadequate for thread-grinding 
processes. 

Specially designed motors with their requisite gene- 
rating sets and speed control units were added and a | 





be cut. 
ly 


| of crushers are illustrated in Fig. 33. 


33. Types or CRUSHERS. 


by the actual lead-screw, enables absolute consistency 
and a high degree of accuracy to be assured. 

The truing device, now as near perfection as could 
be expected, did not alter appreciably for some time. 
For every thread cut on the work, the work head must 
make one complete revolution, while the table must 
traverse the cutting tool or wheel a distance equal to 
one pitch of the thread. During the truing of the wheel 
a diamond with a ball point of fixed dimensions is fed 
across the wheel face at a predetermined speed by the 
action of the lead-screw. At each revolution of the 


| work head to which the diamond is fixed, a cam of 


correct profile causes the ball point to trace on the 
wheel the profile, in annular grooves, of the thread to 
This action is illustrated in Fig. 31. The 
grinding wheel has a surface speed of 130 ft. per minute. 
Grinding-wheel manufacturers were now producing 
wheels capable, for example, of grinding up to 8,000 
screwed studs per dressing. 

In order to grind threads ending close to the shoulders. 
a new technique was required and thread milling seemed 
a probable solution. Experiments with plunge-cut 
grinding had little success. Finally, it was realised that 
until new wheels were available, for this class of work 
other methods of truing must be adopted and thus 4 
modification of the old method of crushing returned. 
As the truing device had enabled a perfect thread form 
to be produced on the wheel, this could be reproduced 
on a hardened steel roller, which, if made wide enough 
and provided with sufficient grooves, could be made 
to impress these back again on to the wheel. Two types 
The use of th 


rolling method of dressing the wheel only slightly in- 
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creased the number of pieces ground between dressings 
as compared with the old method of truing, this increase 
being due to the structure of the face of the wheel 
The texture was more open with 
Moreover, to re-dress a wheel by rolling 
requires but a few minutes, whereas previously up to 
In the first in- 
stance manual operation was employed to rotate the | 
wheel at the low speeds required, but ultimately auto- 
matic operation at low speeds was made possible by 
new 
wheel can now be dressed and made ready for use in as 
short a period as ten minutes from the moment of dis- 
while re-dressing takes no 
the difficulties of 


caused by crushing. 
freer cutting. 


one hour might possibly be required. 


the inclusion of automatic reduction gear. A 


mantling the old - wheel, 


than two minutes. In effect, 


more 
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the total time per thread. 


is not made on the machine. 


between 15 in. and 30 in. per min., 


feed per minute to give the time. The 
wheel, material and cutting fluid. 


For plunge cutting, 
the basic figure is, for small work, between 3 in. and |The actual total production time is 15 minutes per 











total number of passes can be calculated, thus giving | piece is moved rapidly to the left-hand wheel which 
Allowance should be made 
for dressing the wheel if provision for automatic dressing 
Where multi-ribbed 
wheels are concerned, it is usual to allow one pass of the | is ground from the solid in 
wheel over the work for all threads down to 10 turns 
| per inch, and two passes for threads coarser than this. 
The rate of feed usually employed is approximately 
18 in. per minute for straight- over grinding, this being | another. 
the unwound thread length, which, plus an extra length | | the positions of the wheels relative to the centres or 
equivalent to the width of the wheel, is divided by the | 
feed may vary 
depending on meter and have a 2-5-mm. thread 38 mm. long, with 


removes the final few thousandths and produces an 
| accurate finish. This actual example is made from 
heat-treated nickel-chrome- manganese alloy steel and 
2} minutes overall time. 
The material is too hard to be threaded by any method 
other than grinding. Alternatively, the work may be 
rough-ground on one machine and finish-ground on 
In this case, it is necessary to synchronise 


fixtures for holding the work. Aero-engine cylinders are 
ground in this manner. These are 180 mm. in dia- 





a tolerance of + 0-001 in. on the effective diameter. 








Fig. 35. 
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plunge-cut grinding or thread grinding by the thread 
milling process have disappeared. 

The modern thread-grinding machine is capable of 
competing favourably with any other type of threading | 
machine, even on non-ferrous work. Designs are 
existent for the economical production of most of those 
threads which are required for lead screws, feed screws, 
worm &ce. Here again, the original methods 
have been retained, but the units carefully re-designed 
to render them simple and rapid in use. Fig. 35 shows 
the single-point dressing device as fitted to the modern 
machine. Its principles remain the same, but it is much 
easier to operate and there is no necessity to remove 
it irom the machine when not in use. The machines 
hitherto described were mostly fitted with attachments 
for internal ground threads. Special machines for this 
purpose, however, have now been developed. 

lhread-grinding machines of different makes vary 
in their method of operation. Single-wheel machines 
Operate mostly on what is known as the high work-speed 
and light-cut method. Work speeds approach very 


he »bs, 


4 , . { . 
nearly the standard cylindrical grinding speeds for the | 


same mat 
cal ute 
This g 


erials to be ground, the time being generally 
d on the unwound length of thread to be cut. 
ives the time per cut, to which is added the time 
to return the wheel to the starting point. Usually light 


cuts of about 0-010 in. are taken, and from this the 





|speed of the work, 
| large work, from 7in. to 10 in. 
| per minute. The unwound length of the thread is | cylinder ; two machines are used, giving an output of 
not considered, as the whole length is ground at one | eight cylinders per hour. 
Deep threads, however, | a number of driving carriers in which the workpieces 
in order to maintain| are held. The batch of pieces is rough-ground, and 
the crest of the ' without removing the carriers is re-ground to finish size 
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Sin. per minute circumferential 
and for 
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| pass and in one revolution. 
often require two passes 
accuracy. During plunge cutting, 


36. Examples oF THREAD GRINDING. 


A further method employs 


Tasre I.—Exampies OF MopERN THREAD-GRINDING PRACTICE. 


Grinding 


or Material. Dimensions. Time. Tolerance. Remarks. 
1 Nickel-chromium | Nut end : 1-5 mm.pitch | 60 per hour | Ground on nut end, 
steel, heat treated 10 mm. diam. | j straight over. Stud 
| Stud end : 2 mm. pitch a a. a end plunge-cut. 
i2 mm. diam. | 
2 - és a Nut end: 1-5 mm. pitch; 60 _,, 2 - - o 


12 mm. diam. | 
Studend:1-5mm.pitch| 45 ,,_,, . 
12 mm. diam. | } 


3 
Locking bolt of | fin. diameter .. 


automatic pistol | 
4 


Hardened steel alloy 


| 
plug —_ 


chromium-man- 
ganese steel, 
9 
seat od be oo | 2}-in. diameter. 
| 16 threads per inch. 


Valve 


24-in. diameter. 


10 
Internally ground | Monel metal. . 
16 threads per inch. 


| 
nut. | 
| 


wheel threads takes the bulk of the material from 


| the work and therefore wears faster than the base. 


A method utilising two wheels spaced sufficiently far 
apart to avoid interference between either wheel and 
the work while one is cutting, may be used. This 
method may be employed when grinding detail 8, 
Fig. 36. The wheels are about } in. apart ; the right- 
hand wheel rough-grinds the thread, after which the 


8-start thread, }-in. lead | 


20 threads per inch. t 


| 
1 minute - Ground in one cut from 


solid. 


| Standard | 14 in. diameter. . ..| 20 minutes | N.P.L.“* Workshop” | Ground in three cuts, 
gauge. 10 threads per inch | | or inspection toler- straight over 
| from screwed blank. | ance. 
5 | | 
| Standard plug _ }-in. diameter .. .-| 15 - » | From solid as detail 4. 
gauge. 16 threads per inch. | 
6 | 
Standard plug | 2 B.A. thread .| 16 5 . . ” ’ ” 
gauge. | | 
‘ | 
Exhaust valve Hardened nickel-chro-| §-in. diameter | 2 me B.S.F. tolerance Ground by plunge cut. 
mium-manganese | 20 threads per inch. } | B.S.1. close fit. 
| steel. | | | 
8 } 
Valve seat.. Heat-treated nickel- | 14-in. diameter. . | 2h ~ 0-0015 in. on effec- | 


| tive diameter. } 


Ground three at a time 


24 min. each | + 0-005 in. on effec- 
with straight-over cut. 


6} min.total tive diameter. 
for three | } 


.-| 7} minutes | 0-002 in. on effective — 
| | diameter. 


after re-dressing the wheel. The time saved by obviat- 
ing re-dressing after every few pieces amply compen- 
sates for the extra cost of the work carriers. 

The examples shown in Figs. 36 and 37, and in 
Table I, illustrate modern thread-grinding practice. 
Detail 10 is of special interest. When the thread is 
produced by cutting, the holes are drilled and the burrs 
left in the thread afterwards have to be removed. When 
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thread-ground, the holes are drilled prior to the grinding 
operation, thus eliminating the operation of frazing 
and reducing drill cost due to breakages of threads. 
Similar remarks apply to the exhaust valve, detail 7. 
When the threads are produced by grinding, the cotter- 
pin hole can be drilled at an early stage before the valve 
is hardened, and the presence of the hole in no way 
affects the accuracy of the thread-grinding process. 
The locking ktolt, detail 3, is also worthy of special 
mention. In this case, an eight-start thread is to be 
produced, and all eight starts are ground at once and 
cut by truing up the wheel for 32 threads per inch and 
then engaging change gears for }-in. pitch. Thus the | 
relationship of the starts is accurate within the maxi- | 
mum pitch error existing in }-in. length of thread, or 
in other words, by an amount which it is practically 
impossible to measure. 

Various cutting fluids are used in thread grinding. 
For high-speed steel gauges or taps, soluble oil 7, 
water may be used with advantage, while potassium | 
chromate gives excellent results, both liquids being | 
used with a strong jet. Where considerable material has | 
to be removed, soluble oil appears to have an adverse 
effect on the cutting capacity of the wheel and potassium 
chromate gives a freer cutting action. Plain soda water 
appears to be as clean cutting as most, but this will not 
permit the crushing process to be so effectively carried 
out. It is a good medium for hard materials, For the 
softer and tougher materials where a good quantity of 
stock is to be removed at high speeds, heavy oils with 
a high flash point, have been found suitable. Where 
oils that tend to fume are employed, it is advisable to 
fit suction equipment to remove the fumes from the 
machine, otherwise the acidity of the fumes may attack 
the machine and the electrical equipment. 

The manufacturers of grinding wheels have been 
faced with a new problem in producing a wheel of very 
fine texture having free-cutting qualities. As a general 
guide it may be said that for coarse pitches a grit size 
of 180, for medium pitches a grit size of 220, and for | 
very fine pitches a grit size of 280, may be used. The 
hardness of thread-grinding wheels varies between a 
hardness of K and O in the Norton scale of hardness, | 
and as a general guide the softer the material to be 
ground, the harder should be the wheel chosen. 
Thread grinding presents a critical test of the perform- | 
ance of grinding wheels anc it would appear that to 
secure exact repetition of results, the present gradings 
of wheel hardness and quality are not sufficiently fine. 
Facilities for very fine variations of wheel speed are, 
therefore, of great advantage. Slight variations of 
circumferential speed vary the performance of a grind- 
ing wheel considerably, and by intelligent use of this 
device the optimum surface speed for any wheel for any 
particular job can be found. Furthermore, when that 
speed bas been found, it can be maintained throughout 
the life of the wheel by a slight increase of the spindle 
speed as the wheel is reduced in diameter. 


| 


THE LIFE OF HOT-SHEAR BLADES. | 








A pisapvantaceE of the ordinary type of hot shear | 
used by steelmakers is the tendency to squeeze the | 
hot metal, instead of cutting it, as the cutting edge of | 
the shear blade becomes worn. This disability is the | 
more marked because ordinary shear blades wear 
rapidly on some classes of work, owing to the combined 
effects of impact and high temperature. In the attempt 
to improve the life of the blades numerous special steels | 
and irons have been tried with varying success, and 
some months ago experiments were instituted, under 
working conditions, with a number of blades having 
cutting edges of Stellite, the cobalt-chromium-tungsten 
alloy which possesses the useful property of retaining | 
its hardness at red heat. 

The results, we are informed, were very satisfactory. 
It was found that alligator shears with ordinary blades, 
operating on carbon and alloy steels up to 2 in. square, 
cut 1,550 pieces before regrinding was necessary. They 
were then removed, and the Stellited blades which 
were substituted cut 40,900 pieces without grinding. | 
\ guillotine at the same steelworks, with a blade 1} in. 
by 3 in. by 10 in., was fitted with Stellited blades, 
and cut 156,930 pieces »efore being reground, the stoc 
varying from } in. to 3 in. square. At another plant, 
where existing blades could be worked for only three 
shifts before reconditioning, Stellited blades were 
found to last for 72 shifts. Additional experience, sub- 
sequently gained elsewhere, is reported to have yielded 


even more favourable figures. 

The accompanying diagrams, Figs. 1 and 2, show 
the method of forming the Stellite cutting edge, as 
applied to cold-shear blades. In this case, the blade is 
formed with grooves cut in the side faces just clear of 
the edge. The Stellite, in the form of rod 4 in. in 
diameter, is deposited in the grooves by means of an | 
oxy-acetylene burner, using an excess-acetylene flame. 
The deposit in each groove is made in one pass and 
is built up to about 4 in. above the level of the steel, 
to provide ample stock for finishing. When cool, | 


| of the Stellite deposit. The excess deposits on the sides | of which penetrate the mercury layer, while the 


| either in the form of the natural mineral, Glauber salt 


|of the oldest types of electrolytic cell, viz., the | >! 
| mercury amalgam, which has proved to be the most 


} cell. The electrolyser or outer vessel was made of 
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the metal of the blade is machined off to within 4, in. the cathode by three stout nickel-wire rods, the ends 





are then ground flush with the steel, using a Norton portions of wire above the mercury are insulated with 
60-G8BE or equivalent wheel, running at a peripheral | glass tubing. The whole vessel is tightly closed at 
speed between 2,800 ft. and 4,200 ft. per minute. | the top with a sheet of Pertinax, a German synthetic 
The final operation is to grind back the edge, with a|varnish-paper product used for electrical insulation. 
similar wheel, to the extent shown in Fig. 2. The cathode space is filled with sodium sulphate solu- 

In the case of the hot-shear blades first mentioned, | tion flowing in a direction opposite to the outflowing 
the Stellite, of No. 6 grade, was deposited in a groove| amalgam. A cooling coil, together with thermometers, 
} in. wide and ¥ in. deep along the face and bottom | are provided for temperature control. By raising 
or lowering the supply vessel the pressure outside the 
anode space can be regulated, and each anode can be 
U\\\ i! raised or lowered within the cell. 

wi) The amalgam formed by the discharge of sodium 


um ions flows through a pipe directly into the amalgam. 
AN 


decomposing tower which is specially designed with 
Fig.2. 
Yj a 


Metal Machined off the three parts, viz., sodium amalgam, water, and 
— 


metal, having as large contact sufaces as possible, Ina 
glass cylinder 25 om. high by 3-5 cm. diameter, are 
edge of the blade. Blades of various types and sizes 
up to 6 ft. in length have been treated, and we under- 


placed eight to ten perforated nickel discs with 81 holes 
stand from Messrs. Deloro Smelting and Refining 


per square centimetre, the holes being filled with nickel 

(ZJShear Blade filings. The amalgam flows very slowly downwards 
Company, Limited, who are the British distributors for 
Stellite, that the results have shown greatly increased 


through the tube and distilled water is forced upwards 

in the opposite direction and emerges at the top in 

the form of sodium hydroxide. The amalgam is thus 

completely split up, the mercury being returned by a 

special form of pump into the electrolyser. The results 

“evawexmns” | at various temperatures and concentrations are tabu- 

lated, and it is interesting to note that by raising the 
life in every instance, and an appreciable reduction in 
general maintenance costs. For example, the more 
uniform action of the shears, attributable to a cutting 
edge that maintains its sharpness, has led to con- 
siderable saving in steam piston packing. The office 
and works of the company are in Highlands-road, 

Shirley, Birmingham. 








temperature from 40 deg. to 55 deg. C., and the con- 
centration of the sodium sulphate solution to 5-74 N., 
there is a 60 per cent. decomposition in continuous 
working, the current efficiency being 80 per cent. at 
6 volts. In terms of energy consumption, this is 
equivalent to 4-1 kWh per kg. of sulphuric acid and 
0-83 kg. of caustic soda. With a still higher tempera- 
ture and voltage it is estimated that the energy expen- 
diture would be reduced to 3-4 kWh for the same yield 
of acid and hydroxide. The resulting sulphuric acid 
is not pure and may be expected always to contain 
some unchanged sulphate. 








THE ELECTROLYSIS OF SODIUM CATALOGUES. 
SULPHATE. Contactor Starters—Pamphlets have reached us from 


Messrs. M. and C. Switchgear, Limited, Kelvinside 
Works, Kirkintilloch, Glasgow, illustrating and describ- 
. and . ing the various motor starters they make. 
(mirabilite), or as a residual, are available, together Lifti Tackle.—M. Hert : Morri _ 
with fairly cheap water power, its electrolytic decompo- | ; yng ~ aaah a ques Morris, Limited, 
tion into sulphuric acid on the one hand and sodium Ee nae Se © Saees Siutentang ond 
sl nto sul} ; ’ ar describing lifting tackle made by them. It is entitled 
hydroxide on the other, is an attractive proposition.| The Morris Industrial Highway, and should be of 

Hitherto, the power requirements have been excessive, | interest to factory owners. 
but recent work in Germany would seem to indicate Refractory Cements.—Messrs. Cumberland Silica Bricks, 
that these requirements have been considerably! Limited, 11, Queen Victoria-street, London, E.C.4, have 
reduced and a process evolved that may be commer- | forwarded us a copy of a pamphlet describing their 
cially feasible. Amorsil plastic fire cements and tamping mixtures for 

Much of the earlier work, such as that of Zelinsky, | “°° %* CemnpegesaeE up to 1,550 deg. C. 

Pasolow, and others, has been done in Russia.* In| Door and Window Fittings.—From Messrs. Metalbau 
another paper, by Stender and Seerak,t a specially- ——e a 24, Sogn, London, W.C.1, we 
designed cell is described, divided into three com- “Me PERN VOS GC SOpy CC thew pamphlet describing the 

é . - Meko ” sliding door and window fittings for which they 
partments by two diaphragms made of either micro-| «Jaim silence and ease of motion as important charac- 
porous ebonite or some form of asbestos. The opera- | teristics. 

j y . j é bv keepi 3 si . . . . 
tion was continuous, and by keeping the sodium-sulphate Geared Motor Units.—Messrs. Croydon Engineering 
solution at the correct strength a steady and uniform Company, Limited, Syncroy Works, Commerce Way, 
working was assured. It was found that a peroxide | Purley Way, Croydon, have sent us a copy of their latest 
compound, and also ozone, were formed during electro- | leaflet of geared motors, supplied both for direct current 
lysis, the amount of which increased with anodic | 4nd alternating current circuits in fractional horse-power 
current density. The most suitable material for the | "%°S- 
anodes was lead alloyed with | per cent. silver. It was| | A ir-Raid Shelters.—Messrs. Joseph Westwood and 
thought that the results obtained were encouraging ae Limited, Napier Yard, Millwall, London, E.14, 
and indicated commercial possibilities, but the power | “"° during the last war provided large quantities of 
: 7 r op Bie. the waliage betes curved steel troughing pee for dug-outs, now illustrate, 
papaya was still very high, the voltage being | in a leaflet recently to hand, their A.R.P. shelters, which 
25 per cent. to 30 per cent. higher than in the electro- | are built up in a similar manner. 
lysis of sodium chloride. oe ; Blowing and Exhausting Fans.—A new brochure issued 

rhe recent work of Grube and Stainoff, as recorded in| hy Messrs. Keith Blackman, Limited, 27 Farringdon- 
the Zeit. f. Elektrochem., pages 640-7 (1938), appears | avenue, London, E.C.4, of which a copy has come to 
to be rather more hopeful, and is the more interesting | hand, describes blowing and exhausting fans for all 
in that a retarn is made, in a modified form, to one | purposes requiring high pressures. Multi-stage turbo- 
owers and boosters are also illustrated in this catalogue. 

Testing Machines.—Messrs. Maschinenfabrik Augsburg- 
satisfactory so far for this particular purpose. Some Niirnberg A.G. represented in this country by Messrs. 
preliminary tests were made both with vertical and | 7). ae, phy Old eas aaggee gee 

: ae . eal oat . . " ° &, & re ic y er o us a rochure giving parti- 
horizontal diaphragms, using electrodes of platinum pot of machines for testing various materials. They 
iridium wire gauze capable of taking current up to| have been manufacturers of testing machines for mor 
30 amperes, but the main work relates to the mercury | than 85 years. 

’ ; Compressors and Vacuum Pumps.—Describing, in con- 
aluminous cement coated inside with a solution of | siderable detail, the compressors and vacuum pumps 
Trolitul in benzol. Trolitul, it may be mentioned in| recently referred to in our columns, Messrs. Northey- 
passing, is a proprietary thermoplastic having high | Boyce Rotary Engineering Company, Limited, Thames 
insulating properties; it is a polymerised vinyl com- House, London, S.W.1, have forwarded to us @ new 
pound known chemically as Polystyrol. On one side | pea Se a ee ee my ee pny 
of the electrolyser is the supply pipe for the mercury | tee te a oe ee a 
and on the other the outlet for the amalgam. A layer fetal 

wv ; A ’ 3.—Wi ive ssrs. 
of mercury at the bottom forms the cathode, and a x... : a hg k We have received from Parnes 

, ates ts ermemnad’t ¢ mixi f the sulphat estinghouse Brake and Signal Company, Limited, 
glass plate is arranged to prevent mixing of the sulphate | g°, York-way, King’s Cross, London, N.1, a set of bro 
solution with the amalgam. Current is supplied to} chures, mounted in substantial loose-leaf file, dealing 
--——-~_- : ——— | with the application of their metal rectifiers to battery 

* Jl. Chem. Ind. Russ., pages 41-8 (1932); and pages | charging, electrical measuring instruments, electro-plat- 
405-6 (1935). | ing, projection ares, tele-communication, radio and tele- 
t Trans. Amer. Electrochem. Soc., page 493 (1935). | vision purposes. 








WuereE sufficient quantities of sodium sulphate, 
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Ir was the intention of the originators of the | more particularly associated with that area. Among formed a prominent feature of the Fair, was discon- 
British Industries Fair to organise an exhibition, | these products, pressings in various materials occupy tinued some years ago, and that the electrical firms 
similar to those held in other countries, which |an important position, and it can be stated with | exhibiting have tended to confine themselves more 
would enable home and foreign buyers to examine | little fear of contradiction that the annual display | and more to a display of products for domestic use. 
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| 
That the policy of the organisers of the heavy- 
| | industries section has been justified on the whole, 
however, will be clear when it is remembered that 
an increased area has been required, year by year, 
| | to house the exhibits. For the first time for many 


| | years, it has not been found necessary this year to 


|add to the buildings available, but since so many 


| firms are engaged on armaments production, it is 
| certainly noteworthy that the areas occupied by 
| stand holders in 1938 and 1939 are practically iden- 
tical. Although no additions have been made to 
| the buildings to house additional exhibits, it will 
| be found that in the Fair which opens on Monday 
Fis. 4. |next, February 20, and closes on Friday, March 3, 
Fig. 3. | considerable attention has been devoted to improv- 
at Castle Bromwich of pressings, and the tools by | ing the lay-out and providing increased amenities 

the advances made in all classes of British manu-| which they are produced, is one of the finest in the | for visitors. 
factures, but so far as the engineering trades are| world. Visitors to the Fair in recent years will be| Turning now to the actual exhibits, although 
concerned, the Fair has gradually tended to become | aware, however, that a considerable number of firms|the stand of Messrs. Babcock and Wilcox, 
Somewhat specialised. This trend has resulted | continue to exhibit engineering products of a mis-| Limited, Farringdon-street, London, E.C.4, is of 
partly from the fact that various branches of the |cellaneous nature, and that it is therefore also | considerable extent and various products are shown, 
industry are catered for by specialised exhibitions, | worth a visit by those engineers whose activities|the firm’s Type E mill for pulverised-coal firing 
and partly from the circumstance that the heavy | are not specially associated with press work. The | at once attracts attention by the novelty and com- 
| industries section has been held for a number of | miscellaneous exhibits are too widely diverse for pactness of its construction. Some illustrations of 
. years in the Midlands. The holding of specialised | classification, but, among them, special mention may | the mill are given in Figs. 1 to 4, on this page. The 
exhibitions has resulted in the gradual elimination |perhaps be made of woodworking machinery and | grinding element consists of a ring of large balls 
from the Fair of a number of products representing | paint-spraying plant, as these two types of exhibit | between a pair of races, of which the upper one does 
important sections of the engineering industry, of | are always well represented. Though the reasons | not rotate, but has freedom of movement vertically 
which motor vehicles will serve as a typical example, | for the step were doubtless adequate, it will always | and is loaded with heavy helical springs. The lower 
while its location in the Midlands has somewhat | be a matter for some regret to engineering visitors | race is rotated and is ec rrie! on on unyielding 
naturally resulted in a predominance of products | that the display of oil engines, which at one time| base. The raw coal is fed inside the upper race 
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Swine-Beater GRINDER; Messrs. 
LIMITED. 


Fie. 5. 


and is caught by the rotating balls and ground 
to a fine powder. As it emerges from the outside of 
the ring of balls it is met by a stream of hot primary 
air passing through an annular space surrounding 
the lower race and directed upwards. The pulverised 
coal is carried up to a central opening at the top of 
the casing and, on its way, any material too heavy 
to remain air-borne gravitates to the inside of the 
top race for regrinding. The path of both coal and 
air is indicated in the sectional view of Fig. 1, 
which clearly shows the general construction of 
the mill. The raw-coal feed gear is seen at the 
upper right-hand corner and consists of a slowly- 
rotating horizontal disc, on to which the coal is 
deposited and from which it is discharged, by a 
fixed scraper, down a chute. The table is driven 
through reduction gearing by an independent two- 
speed motor, this drive being readily identified in 
Fig. 2. The discharge outlet of the chute is seen 
in Fig. 3, which shows its relation to the top race 
and the grinding balls, the assembly of the latter 
being, however, more clearly shown in Fig. 4. 
Referring again to Fig. 1, it will be seen that 
the bottom race is mounted on a driving disc 
attached to the vertical spindle of the machine, the 
drive being through bevel gears. The pinion shaft 
is mounted in a sleeve, so that it can be readily with- 
drawn from the base. The upper bearing of the 
spindle is noteworthy. Two rings of rollers are 
employed and are protected against the infiltration of 
coal dust by a gland having three rings of soft pack- 
ing and two air channels. The space above the gland 
is kept charged with air under pressure by a branch 
from the primary-air supply seen to the right. The 
bottém channel is coupled to an outlet passage. 
There is thus an air flow through the gland 
and any dust which may creep down the spindle 
is intercepted and discharged before it can reach 
the bearing. The upper part of the disc is 
given a conical form. which assists in deflecting 
the raw coal to the grinding balls. Attached to 
the top is a conical guard for the spindle nut, to 
which guard is bolted an arrangement of radiating 
vanes, forming a classifier; as it rotates with 
the spindle, it presents an obstacle to the heavier 
particles of dust which then fall back into the 
grinding space. The course of the raw and pul- 
verised coal is indicated in Fig. | by full and dotted 
arrows, respectively, the air stream being indicated 
by chain-dotted arrows. The casing of the machine 


above the grinding element is constructed largely 
of welded steel plate and, except in the region of the 
feed gear, is provided with large access doors. The 
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CHRISTY AND NORRIS, Fie. 6. 


screws regulating the spring pressure on the top 
race are accessible externally at the top of the 
casing. This ring is prevented from rotating by 


|the anchoring device seen to the left of Fig. 1. 


The spring-loaded door in the base on the same side 
is a trap for pyrites, tramp iron, &c. The connec- 
tions near this trap indicate that the part of 
the base containing the driving gear forms an 
oil reservoir, so that the gears are automatically 
lubricated. 

rhe primary air is delivered at the periphery of 
the bottom race from an annular trunk at the base 
of the casing. The supply is derived from a fan, 
and a constant ratio between the rate of air flow 
and the resistance to its flow through the pul- 
veriser is automatically maintained by an elec- 
trical control device. This consists essentially of 
a pair of diaphragms working in opposition to each 
other. One of the diaphragms is actuated by the 
air-pressure differential at an orifice plate situated 
in the fan delivery to the mill, while the other is 
actuated by the drop in air pressure through the 
pulveriser. This latter naturally varies with the 
quantity of coal in the pulveriser and any state of 
unbalance between the two diaphragms changes the 
position of contact points determining the speed of 
the raw-coal feed motor. If the damper in the hot- 
air pipe is adjusted, a change is therefore made in 
the rate of coal fed to the burners, so that a uniform 
mixture of pulverised coal and air in the correct 
proportions for efficient combustion is always 
delivered to the burners. At reduced outputs the 
air velocity through the pulveriser will be lower 
with a consequent increase in fineness, and an 
automatic adjustment for maintaining good furnace 
conditions particularly with coal of low volatile 
content is thus obtained. It will be evident from the 
construction of the pulveriser that the quantity of 
coal in it at any time is relatively small, a condition 
conducing to sensitiveness in operation, one test 
showing that the steam output of a boiler could 
be increased, and thereafter maintained, at 270,000 
lb. per hour from the previous rate of 100,000 Ib. 
per hour, the change requiring less than three 
minutes to effect. The pulveriser is made in 
11 sizes, of which the smallest has a grinding capa- 
city of 8,100 lb. per hour and the largest a capacity 
of 24,500 lb. per hour. It is stated that the power 
consumption is about 50 per cent. less than that 
of most other mills. 

It may be mentioned that Messrs. Babcock’s stand 
also contains an informative section illustrating the 
working of their Research Department, an exhibit 


Swine-BeaTeR PULVERISER; MEssrs. 
Norris, Lrrrep. 
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relating to the Babcock-Erith flue type stoker, and 
displays of products by three of their associated 
companies, viz., Messrs. Edwin Danks and Company 
(Oldbury), Limited, Messrs. The Calorizing Corpora- 
tion of Great Britain, Limited, and Messrs. The 
Clarkson Thimble Tube Boiler Company, Limited, 
all three sections including many interesting items. 

Two of the exhibits of Messrs. Christy and Norris, 
Limited, Chelmsford, are shown in Figs. 5 and 6, 
above. Both are employed in the disintegration 
of materials, though the degree to which this is 
carried out differs. Thus the machine shown in 
Fig. 5, known as the “ Briton Grinder,” reduces 
the raw material into meal or powder form, and 
is used for breaking down such fairly soft material 
as maize, oats, dried lucerne, kibbled cattle cake, 
wood chips, and so forth. It will be clear from 
the illustration that the machine is of the multiple 
swing-beater type, the material being reduced 
by the impact of the beaters as it is flung about 
in the air. In consequence, it is sufficient for 
the rotating beaters to be cased in by a light 
perforated screen. This extends over three- 
quarters of the circumference of the beaters, a 
small portion of the bottom half being visible 
just above the front wall of the casing in Fig. 5. 
The screen slides in a circular groove in the casing 
and can be readily removed when an alteration 
in the size of the product is required, as the perfora- 
tions in it determine the degree of fineness. The 
reduced material passing through the screen 
gravitates to a channel formed in the base, which 
channel communicates with the inlet of the exhaust- 
ing fan seen to the right. The fan outlet is usually 
connected to a pipe leading to a cyclone collector 
which may be placed at any point not more than 
60 ft. from the fan. The meal can, therefore, be 
conveyed in a cool condition to a suitable point 
for bagging, this transport not necessitating the 
employment of worms, elevators or other mechanical 
conveying system. Alternatively, the material can 
be bagged at the site, if preferred. The rotor 
shaft is mounted in heavy double-row ball bearings 
spaced to suit the particular drive installed. ‘The 
illustration shows a Vee-belt drive, but the machine 
can be arranged for either a flat belt, a direct- 
coupled motor, or a geared drive. The casings, 
bedplate, &c., are of cast-iron, the upper half of the 
grinder casing being hinged and the ‘sn casing being 
split down the centre, so that ready access to both 
the fan and beater rotors is possible. The beater 
rotor is of heavy steel plates with hardened and tem- 
pered beaters of alloy steel. Feed of the raw material 
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Lighting, Limited, Smethwick, Birmingham. The 
stoker has several unusual features, one of which is 
that the fitting of the stoker to a boiler does not 
involve complete dependence on the motive power 
of the stoker as the boiler may be fired by hand in 
emergency without dismantling any part of the 
stoker. Another feature is that the design com- 
bines both the coking and underfeed principles. 
An external view of the stoker is shown in Fig. 7, 
page 177, and sectional views are given in Figs. 8 and 
9. From Fig. 7 it will be clear that the hopper and 
gear of the mechanical stoker leaves the normal 
firedoor clear. The installation shown in all three 
illustrations is of the forced-draught type, air being 
admitted underneath firebars occupying approxi- 
mately half the width of the furnace. A handwheel 
at the front controls a series of ports and enables 
the air supply to be regulated. When using natura] 
draught, the supply is admitted through the adjust- 
able-vane regulator seen to the left of the handwheel 
in Fig. 7. 

The underfeed part of the stoker 
the other half of the grate and consists of « 
screw feed to a firebrick trough or retort. The 
feed is provided with a variable-speed gearbox 
which enables the coal input to be regulated to suit 
the load conditions. The forced-craught air supply 
is admitted through the coal inlet. It will be 
appreciated that the system gives a high degree 
of flexibility. Normally, the forced-draught mech- 
anical stoker operates, the partially-coked coal from 
the retort overflowing on to the firebars, the com- 
bustion being completed there under natural 
draught. Forced draught can, however, also be 
turned on to the firebars, and, should the stoker 
power fail, either natural or forced draught can be 
used with hand firing, assuming, of course, that the 
drive for the fan is not also affected by the failure. 
The stoker should enable high efficiencies to be 
reached, particularly in cases when the load is very 
variable or the coal supplied is not of constant 
quality. The stoker exhibited has a capacity of 
1,500 Ib. of coal per hour, but it is manufactured in a 
range of sizes suitable for various boiler ratings. 
Some domestic-type stokers are also shown on 
Messrs. Hope’s stand. 

W-~ have described a number of the oxygen-cutting 
machines manufactured by Messrs. Hancock and 
Company (Engineers), Limited, Progress-way, Croy- 
don, in the past, the most recent example being the 
multi-burner machine with six burners, with which 
we dealt on page 107 ante. Among the machines 
exhibited at the Fair, an improved design of the 
Universal Simplex model is shown. The latest 
machine, which is illustrated in Fig. 10, Plate LX, 
is more rigidly constructed than the earlier models, 
and has been improved in other respects, so that it 
can be regarded in effect as a new machine. The 
cutting area, 60 in. by 40 in., is the same as that 
of the older models. 

The principle of operation is similar to the 
previous series. The tubular construction of the 
main carriage has been replaced, however, by a 
braced plate bridge, giving much greater rigidity 
and easier and steadier running. By the modifica- 
tion to the main carriage, it has been possible to 
reduce the overa!l width of the machine. The 
suspension of the moving carriage embodied in the 
Simplex construction is such that wear cannot 
affect the accuracy of its running, and play, vertically 
or in a lateral direction, is impossible. The burner 
and tracer carriage is suspended at three points, 
by two rollers on the top of the front rail, and 
one underneath the back rail of the main carriage. 
The tubular cantilever burner arm maintains the 
bottom roller in conts.ct, and at the same time 
supports the electric tracer, which close up 
to the back rail. Two pairs of rollers engaging 
with either side of the top edge of the front rail 
maintain the burner carriage in longitudinal align- 
ment. The main carriage is mounted on two 
coupled wheels, one at each extremity, and these 
run on two paraliel rails, one on either side of 
the machine. Each wheel has a pinion co-axially 
mounted, which engages with the rack attached 
to each of the frame rails, the racks and pinions 
maintaining the ends of the carriage in correct 
In addition, the main carriage has a 
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alignment. 


wheel at each extremity in contact with the under 
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faces of the two frame rails, and these are kept 
in contact, by the upward pressure of the bottom 
roller of the burner carriage, against the under face 
of the back rail of the main carriage. 

The controls for heating- and cutting-oxygen, 
the starting and stopping of the electric tracer, and 
raising and lowering the burner, are duplicated, 
so that the machine can be operated from either the 
front or back. The self-contained electric tracer 
head is driven by a constant-speed electric motor, 
and a variable speed gear with speed indicator 
renders this adjustment both simple and positive. 
The template- and drawing-table is mounted on 
trunnions so that it can be easily swung over, one 
side being for template fixing, and the other for 
drawings or blue prints. Machines can be operated 
from a drawing or blue print, from a wooden or soft- 
metal template cut to exact size, or automatically 
from a channel or strip aluminium template. In 
addition, straight lines and circles are cut auto- 
matically. 

The automatic stoker illustrated in Fig. 11, 
Plate IX, is exhibited by Messrs. Riley Stoker 
Company, Limited, 40-43, Chancery-lane, W.C.2. 
It is known as the “ B7 ” self-cont: ined model, and 
has been designed to suit the larger boilers now 
being fitted for automatic firing. It can be arranged 
to be controlled by pressurestats or thermostats. 


It is designed to burn a maximum of 850 Ib. of | 


bituminous coal per hour and can be fitted into 
flues of 3 ft. 4 in. diameter and upwards. The 
stoker is designed for operation with forced 
draught, and consists of a coal hopper, worm con- 
veyor, retort, grate surface and box, air chamber 
and furnace front fitted with fire doors. It is 
supplied as a self-contained machine, with its own 
driving gear and fan, as shown, or for drive from 
an overhead live shaft. The coal hopper is of cast 
iron, and is of a convenient size and form to clear 
the smoke box of the return tube or economic type 
of boiler. The arrangement of the hopper permits 
of easy access to the fire doors, while it can also be 
swung over clear of the doors. The worm conveyor 
is constructed in two parts. The portion extending 
from the gearbox to the stoker retort consists of a 
solid mild-steel shaft, to which is welded a mild-steel 
worm. The portion of the worm in the retort is a 
solid iron casting, tapered to give an even distri- 
bution of fuel. The two parts are keyed together to 
form a continuous flight. The retort is made in one 


piece and, with the terraced grates, is of special | 


heat-resisting cast-iron. The grates are built in 
segments, allowing any part to be replaced without 
the necessity for renewing the whole surface. Slots 
are arranged in the segments to admit air to the 
fuel bed. There is a cast-iron air box behind the 
coal hopper, which receives the air for combustion 
from the forced-draught fan shown. The box is 
fitted with cleaning doors, and communicates with 
the air chamber below the grate surface. The air 
chamber is formed by a mild-steel plate bolted to 
the outside edges of the grate, and bent to a semi- 
circular slope to suit the curvature of the flue in 
which the stoker is placed. The stoker is thus able 
to receive and distribute evenly its air supply 
without the necessity for making air-tight joints 
between the stoker and the boiler flue. The front 
furnace plate of the stoker is a heavy iron casting 
for bolting to the boiler flue. The front is supplied 
to suit the diameter of the flue on each installation, 
and two hinged fire doors, with sight-hole covers, 
are fitted to the plate as stated for the removal of 
the ash and clinker. A bridge wall is required in 
the flue at the back of the stoker, and this may 
be of fireclay, tiling, or firebrick. 

The driving gear is a self-contained variable-speed 
unit, designed for silent running and enclosed in a 
dust-tight cast-iron case. The gear incorporates a 
ratchet wheel which drives the stoker worm through 
a shearing-pin device. This is arranged in front of 
the gearbox and prevents damage to the gearing 
in the event of tramp iron or other hard substance 
being in the coal. Automatic lubrication to all 
parts of the gear is ensured by a small pump operat- 
ing in an oil sump. The coal feed adjustment is 
obtained by varying the stroke of the pawls on 
the ratchet wheel by means of a hand-operated lever 
on the outside of the gearcase. The forced draught 
fan, which is mounted on the motor shaft, is of the 
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multi-vane type, and is housed in a substantial 
mild-steel casing. The duct from the fan to the 
stoker air box is fitted with a damper, which is 
regulated in conjunction with the coal feed. The 
driving motor is bolted to the underside of the 
gearbox and drives through a silent Vee-belt. 
When automatic controls are fitted, the speed of 
the feed worm is regulated by a small motor con- 
trolling the variable gear, mounted at the back of 
the gearbox, and in turn controlled by the pressure- 
stat or thermostat. The supply of air is regulated by 
the same motor to suit the quantity of coal being 
fed to the furnace. 

While, on the two stands occupied by Messrs. 
Carron Company, Carron, Falkirk, will be seen 
many of the well-known standard products of the 
firm, there is more than one example of material 
not commonly associated with its name and there- 
fore meriting some notice. One of these exhibits 
is a compact steam deck-winch for cargo handling. 
Another is the electrically-driven haulage gear 
illustrated in Fig. 12, Plate IX. This gear is not 
intended to function as a winch, but is used for 
operating the single endless rope employed for 
various purposes in mines, quarries and so forth. 
What corresponds to the barrel of a winch is here 
replaced by a narrow drum or pulley known as the 
Clifton wheel, the periphery of which is fitted with 
renewable flanged liners in sections. The ring of 
the liner has a slightly conical surface, the rope 
having several turns round the wheel and winding 
on to the larger diameter and coming off the smaller 
one. The Clifton wheel in the haulage gear shown 
is 2 ft. 6 in. in diameter and is seen between the 
driving spur-wheel and the brake drum. The 
two wheels are keyed to the main shaft, which, like 
the outboard end of the wormwheel shaft, is 
carried in pedestals having gun-metal bushes. 
The drive is double-reduction, the first step being 
through a worm and wheel and the second through 
spur gears with machine-cut teeth. The wormshaft 
is mounted on roller bearings and both it and the 
wormwheel shaft have ball thrust bearings. The 
connection between the motor spindle and the worm 
shaft may be either a flexible clutch or a centrifugal 
clutch. The motor and control gear comply with 
the Home Office regulations for the use of electricity 


|in mines. It is compound-wound for direct current 


and of the slip-ring induction type in the case of 
3-phase supply. In this particular example the motor 
develops 10 brake horse-power at 720 r.p.m., and 
the rope speed is 1-5 m.p.h. The whole of the gear 
is mounted on a base of rolled steel sections, 
8 ft. 0 in. by 3 ft. 6 in. overall. A chequer-plate 


| platform is provided for the operator, close to the 


screw brake-gear, braking being effected by wooden 
shoes on both sides of the drum, which is cast 
integrally with the Clifton wheel. The gears are 
guarded by a cover not shown in the illustration. 
The haulage gear is made in a number of sizes 
ranging from 5 h.p. to 500 h.p. 

In ENGINEERING, vol. cxlv., page 701 (1938), @ 
description was given of two hydraulic stacking 
machines exhibited by Messrs. J. Collis and Sons, 
Limited, 42 and 43, Regent-square, Gray's Inn-road, 
W.C.1, at the Empire Exhibition in Glasgow. 
These two stackers are again shown at Castle Brom- 
wich, together with a range of lifting trucks. The 
lifting trucks are also oil-hydraulic units, and are 
made in capacities of from 1 to 10 tons. A 2}-ton 
model was described in ENGINEERING, vol. ¢xxvi, 
page 248 (1928), and a 5-ton model is illustrated in 
Fig. 13, Plate IX. In these trucks, the platform 
load is raised by the desired amount above the 
floor level by a repeated up-and-down movement 
of the handle. Subsequently, if required, the height 
of lift is momentarily adjustable from 1 in. to 3 in. 
or 4 in., according to the capacity of the truck. 
The load can be lifted with the handle in any position 
within an inclusive arc of 180 deg., thus considerably 
enhancing the advantage of multi-stage lifting 1” 
congested spaces. There is no separate lowering 
device, as this motion is effected by gravity. ‘The 
release plunger is actuated by depressing th 
upper pedal shown, and the lowering speed is then 
automatically governed by the amount of discharge- 
valve port opening. To vary the opening, and thus 
increase or retard the lowering speed, an extern! 
screw is provided. The lift is vertical, and a further 
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useful operational advantage is that the truck 


can be hauled and steered in confined spaces with | 


the handle upright. The 2}-ton model exhibited 
has a draw-bar and rear towing coupling for linking 
two or more trucks together for inter-departmental 
or long-distance haulage by a tractor. 

The display of Messrs. Joshua Bigwood and Son, 
Limited, Wolverhampton, is divided, broadly speak- 
ing, into two classes, viz., machine tools and boiler 
firing appliances. The latter will be dealt with 
first and, in the case of one of the exhibits, is 
a result of the incorporation of Messrs. The Inter- 
national Unicalor Company, Limited, by Messrs. 
Bigwood. The exhibit referred to is the ‘“‘ Unicalor ”’ 
automatic stoker illustrated in Fig. 14, Plate IX. 
The stoker is shown in operation firing a Cochran 
vertical multitubular boiler, and is the No. 6 size, 
which has a maximum coal feed of 350 Ib. per hour 
and a hopper capacity of 1,000 Ib. It is of the under- 
feed type with a worm which delivers the coal 
from the hopper to a well-type retort in the boiler 
furnace, the retort being supplied with forced 
draught. The general arrangement will be clear 
from the illustration. The driving motor, 
0-9 h.p., is situated on top of the gearbox, which 


can be identified by the protruding end of the worm | 


shaft. The power is first transmitted to a cross-shaft 
on the end of which is carried the impeller of the 
fan for the forced draught. From this shaft, the 
feeding worm is actuated through change gears 
providing four rates of feed, the changes being made 
by the lever visible at the right hand of the box. 
Being driven by an electric motor, the stoker can 
be controlled automatically by the condition of the 
boiler itself ; thus, in the installation exhibited, there 
is control by boiler pressure and low water, the 
stoker motor being cut out when occasion demands 
and re-started by an electric time switch. The 
control in this instance also incorporates a Ronald 
Trist pump regulator governing a Weir feed pump. 
This size of stoker is rated, when employed in heat- 
ing water, as opposed to steam raising, at 2,750,000 
B.Th.U., but the display includes the smallest but 
one of the series of stokers actually firing a sectional 
heating boiler and having a capacity of 160,000 
B.Th.U., and a maximum coal feed of only 20 Ib. 
per hour. The series also includes stokers having 
coal feeds up to 1,000 lb. per hour, and a range 
of stokers in which the coal is transferred from 


the bunker to the retort without the intervention of | 


a hopper, which would have to be filled by hand. 

Another of Messrs. Bigwood’s exhibits, viz., the 
slow-combustion stove, shown in section in Fig. 20, 
page 180. The subject of the heating of factories 
and workshops, at one time almost completely 
neglected, as many older engineers will remember, 
has now been brought more prominently to the fore 
by certain clauses in the Factory Act, which became 
operative on July 1, 1938. These clauses prohibit 
fumes arising from any heating apparatus and lay 
down a minimum temperature of 60 deg. F. for any 
workroom in which a substantial proportion of the 
work is done sitting and does not involve marked 
physical effort. The stove now to be described is 
designed to fill these stipulations. It consists of a 
cylindrical column in nine sections. At the base is 
an ashpit, having an air-regulating door and sur- 
mounted by two brick-lined sections constituting | 
the firebox. Each of these sections is furnished 
with a door, the lower for the insertion of a poker 
or slice, while the upper one is the firedoor. The 
remaining six sections each contain sloping dia- 
phragms, so arranged that the passage for the hot 
gases from the firebox to the outlet in the top section 
is constrained to take a zig-zag path as shown, while 
in alternating triangular spaces are formed passages 
for air to flow over the diaphragms so heated. 

The illustration is slightly misleading in one 
respect. The upper hole of each triangular space is 
shown directly above the lower one, and, in conse- 
quence, it might appear that there would be dis- | 
turbing eddies in the region of these holes, which form 
the hot-air outlet and cold-air inlet, respectively. 
Actually, this arrangement is not followed, there 
being one large oval hole on the centre line for the 
inlet and two, slightly smaller, oval holes for the 
outlet, situated about 30 deg. apart measured on the 


Sroumaieronce. There is, therefore, no interference 


etween the incoming and outgoing air streams, the | 
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circulation due to the upward movement of the | the propeller valve is held open so that no pressure 
hot air being very marked. Circular holes in the | can be applied. 

sections in way of the gas passages enable the dia-| The press is hydraulically-operated by a motor- 
phragms to be swept. The holes are provided with | driven two-throw pump on which the pressure 
gas-tight covers and the joints between the sections | can be adjusted to trip out at a predetermined 
are also gas-tight, so that no leakage takes place | value, up to a maximum of 1} tons per square 
from the flues. The stove is made in three patterns, | inch. The press is of the downstroke type with 
the differences between which are only those of size | prefilling tank and valve, and has a main ram 8 in. 
and not of construction. The largest stove, 2 ft. 5 in. | in diameter, giving a pressure of 50 tons at 1 ton 
in diameter by 9 ft. 4 in. in height, will heat, under | per square inch, or 75 tons at 1} tons per square 
normal conditions, 120,000 cub. ft. of space, with | inch, the latter being the maximum pressure which 








of | 


an expenditure of 150 lb. of coal per 10 hours. The 
corresponding figures for the smallest size are 1 ft. 
23 in. by 5 ft. 8 in., the heating capacity being 
30,000 cub. ft. of space, with 50 Ib. of coal per 
10 hours. 

A new design of magnetic separator, known as 
the “ Rapid ” electro-magnetic percolator, is shown 
by Messrs. The Rapid Magnetting Machine Com- 
pany, Limited, Magnet Works, Lombard-street, 
Birmingham, 12. This machine, which is shown 
in Figs. 15 and 16, Plate IX, is suitable for the 
extraction of fine particles of iron, &c., from liquids 
such as potters’ glaze and enamels, such as are 
used in the enamelled ironware, pottery, glazed-tile, 
and sanitary-ware trades. The principle of the 
magnet proper is the same as that of the firm’s 
| original chute-type separator introduced thirty 
| years ago, but the machine embodies a number of 
|entirely new features which are claimed to be a 
definite advance on previous machines, in that a 
| higher efficiency is obtained without introducing 
| any disadvantages. 
| The general feature of the new design is the sub- 
| stitution for the usual magnet bars having projec- 
| tions and serrations, of a box-like frame fitted on 
| the top of each magnet, and containing a mass of 
| woven wire with asmall open mesh. The frame 
| is detachable for cleaning. A box frame of similar 
| pattern, but slightly smaller, is also fitted inter- 
| mediately between each pair of magnets, thus filling 
| up the space between each “ north ” and “ south ” 
|magnet with magnetic edges. The effect of this 
| is completely to cover the bottom of the trough 
| with a mass of magnetic wire, making the equi- 
valent of a sectional mattress of wire sponge 
| through which the liquid must percolate. A typical 
| installation is shown in Fig. 15, while Fig. 16 shows 
|the magnetic percolator boxes to a larger scale 
| with two of the lids raised to show the inserted 
woven wire mesh. As the cross-section of the 
| woven wire is flat, many thousands of feet of 
| magnetic edges are produced, and it is estimated 
| that on an apparatus 24 in. wide by 6 ft. long, these 
amount to about 4} miles without counting the 
| edges of the holes in the box frames, which are also 
| magnetic. This compares with approximately 5,000 
| in. in the old type. 
| In operation, the liquid is fed on to the trough in 
the usual manner and passes through all the magnetic 
| ““ sponges’ successively in a manner similar to 
|the flow through a percolator. This machine 
|is made in various sizes to suit the material to be 
treated and the capacity required. It is not possible 
for the magnets to choke up and cause a reduction 
of flow, as is the case when the flow is vertical and 
restricted to a very small area. To demonstrate | 
this apparatus, the exhibit is arranged with a rotary 
pump driven by an electric motor circulating 
potters’ slip over the machine. 

When dealing with developments in automobile 
engineering at the time of the Motor Show, we 
referred to the increasing use of plastic materials 
for body parts. This development is particularly 


this particular size can exert. The machine is rapid 

| in operation, as it closes by gravity, drawing water 
from the overhead tank until the upper part of 
the mould comes into contact with the moulding 
powder. Pressure is then automatically built up, 
|and the press closes for the necessary curing time. 
during which the moulding material first becomes 
plastic, and flows into the various parts of the 
mould, and finally hardens into the finished article. 
The mould is then opened by means of two return 
rams working from the base, and the article is either 
|removed by hand, or in certain cases, ejected 
| mechanically by the movement of the press. The 
machine is constructed throughout to close limits. 
The main cylinder and return cylinders are steel 
| castings, and the main ram is of close-grained cast 
iron suitably polished. In addition to this press, 
Messrs. Daniels are showing the tabletting machine 
previously described in our columns, and an electri- 
cally-welded air receiver, the latter being representa- 
tive of a varied output of welded and riveted vessels 
manufactured by the firm. 

Although, in general, machine tools form only a 
minor feature of the Birmingham Section of the Fair, 
certain firms have made a practice of exhibiting 
wood-working tools for a number of years. Among 
these firms, Messrs. Dominion Machinery Company, 
Limited, Hipperholme, Halifax, Yorkshire, have 
been prominent, and this year a comprehensive 
selection of the firm’s products is again being shown, 
including three new tools. These tools comprise a 
fret saw and moulder, a 24-in. band saw, and a 
chisel mortiser, respectively illustrated in Figs. 18 
and 19, on Plate IX, and Fig. 21 on page 180. 

The combined fret saw and moulder, shown in 
Fig. 18, is an entirely self-contained machine, 
designed for all kinds of internal sawing, moulding, 
etc. It can be supplied either with a suspended head 
or with a self-contained arm, the latter type being 
shown in the figure. The main frame is a heavy cored 
casting in one piece, on which the table is mounted. 
The motor is mounted on the rear of the main 
frame on a swivelling bracket and serves for both 
the saw and the moulding spindle. When used to 
drive the saw, it is swung up into the vertical 
position, and a belt drive is taken from the larger 
of the two pulleys with which the motor is fitted 
toa pulley on the spindle. For driving the moulding 
spindle, the motor is swung horizontally, and the 
drive again taken by belting to the moulding-spindle 
pulley on the side of the main base. The smaller 
of the two motor pulleys is utilised in this case. 
The driving spindles are mounted on ball bearings. 
A brake is fitted for stopping the spindle to enable 
cutters to be replaced. A change-over switch can 
be fitted to give a reversed drive if required. The 
top tension bracket is fitted to the self-contained 
arm on the model shown, and is adjustable to suit 
saws of different lengths. It is fitted with a wood 
bow leaf-spring for tensioning. When a suspended 
head is employed, this is fitted to an overhead post, 
so that work of any size can be cut. In either case, 
the top head is provided with a tension-relieving 














noteworthy in the large size of some of the mouldings | 


arrangement so that the saw can be instantly 


| statically-controlled electric heating. 


| the guard rendering it impossible for the operator | 


employed, and Messrs. 'T. H. and J. Daniels, Limited, | disconnected. The spindle has a rise and fall 
Lightpill Iron Works, Stroud, Gloucestershire, now | motion operated by hand-wheel and screw. The 
manufacture plastic moulding presses in sizes from | Self-contained arm is made of cast iron to eliminate 
12 tons to 750 tons. A 50-ton to 75-ton model| vibration. The distance from the saw to the 
shown at Castle Bromwich is illustrated in Fig. 17, | column is 2 ft. 7 in., the depth between the table 
Plate IX. It is a semi-automatic machine, and is | @nd head is 7j in., and the maximum depth of cut 
fitted with individual pump drive, and thermo- | with standard saws is 34 in. The table is 2 ft. 6 in. 
A special | by 2 ft., and is 3 ft. 2 in. from the floor. The 
guard is fitted to comply with the Home Office | fret-saw speed is 1,000 reciprocations per minute, 
regulations which came into force on January 1, | and the spindle speed is 8,000 r.p.m. 

The band saw shown in Fig. 19 is a direct motor- 
to injure himself by closing the press on to his | driven unit, suitable for a single-phase, alternating- 


/hands. The guard is so arranged that when it is| current, for a direct-current, or for a three-phase 


open, the press tables are held apart by struts, and’ alternating-current supply. In the case of single- 
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phase or direct current, the motor is mounted low 
down at the rear of the machine, and the drive to the 
lower wheel is by triple Vee-belt, enclosed by a 
guard. ‘This type of drive is very silent, and the 
motor is mounted on plates with adjustment for 
tightening the belts. The three-phase alternating- 
current model is shown in the illustration, and it 
will be seen that a direct drive is employed in this 
case, the motor being coupled to the lower wheel 
spindle. The saw has been specially designed to 
meet the requirements of builders or cabinet makers, 
and careful attention has been given to the construc- 
tion of the wheels, the type of bearing, and the 
means of adjustment, to give a steady-running 
and reliable machine. An important feature is 
that the top wheel carrier is part of the main casting, 
the practice of bolting-on this portion being a com 
mon cause of broken saws. The frame is, in fact, 
a one-piece casting throughout, the material being 
distributed as equally as possible to reduce vibration 
to a minimum. ‘The wheels are 24-in. in diameter 
by 1} in. face. The makers’ wide experience has 
led them to adopt the arm pattern, which gives maxi 
mum lightness with strength. The wheels are turned 
absolutely true and accurately balanced, and the 
rubber bands are vuleanised to their faces. The 
machine is fitted throughout with ball bearings in 
dust-proof housings, and the steel shafts are finished 
by grinding. A non-friction guide is fitted above 
the table, with ball thrust, and a second guide below 
the table. The guide post can be clamped at any 
desired point, and is made of steel to avoid unneces- 
sary weight. The table can be fitted in the cradle 
and clamped at any angle up to 45 deg. A fence 
can be attached if desired. The machine is provided 
with a brake which stops the driving wheels almost 
instantaneously. The working parts are fully 
guarded to comply with Home Office regulations, 
the bottom guard being hinged. All adjustments 
can be made without the operator leaving the 
working position. 

The chisel mortiser illustrated in Fig. 21 is suitable 
for working with stock up to 12 in. by 8 in., and will 
cut mortises up to } in. square to a depth of 6 in. The 
body is a  box-section one-piece casting. The 
bearings are all of the dust-proof ball type, and the 
spindles are ground. All running parts are carefully 
balanced to ensure smooth running. The blower 
is built into the frame of the motor, the air being 
delivered down ducts cast in the hollow chisel 
bracket, thus cooling the chisel and bit in addition 
to blowing away the chippings. The motor is 
vertically mounted on square slides, the auger 
being secured direct to the spindle, giving a cutter 
speed of 3,000 revolutions per minute. The table 
has a longitudinal traverse by machine-cut rack 
and pinion, and a cross traverse operated by a 
hand wheel and screw. Two vertical sliding stops 
are provided to prevent the timber from being 
lifted when the chisel is withdrawn from the wood. 
The chisel headstock is carried on long rigid slides, 
and is controlled by a machine-cut rack and wheel, 
arranged immediately behind the headstock. It 
is operated by a hand lever, adjustable to suit the 
operator and to give the correct leverage for cutting 
large mortises. The starter is either of the push- 
button or graduated type, according to the electric 
supply available. A quick-setting depth stop is 
provided for cutting blind mortises. Chisels and 
bits from } in. square to } in. square can be used, 
and ordinary boring can be carried out with bits 
up to 14 in. diameter. The table is 2 ft. long and 
has a longitudinal movement 22 in., the traverse 
being 5 in. The height of the table from the floor 
is 23 in. The machine weighs 7 cwt. 1 qr. net. 

Messrs. Hilmor, ..imited, 65, Calshot-street, 
King’s Cross, N.1, are exhibiting an extensive range 
of tube-bending machines. The range includes 
light-weight portable benders for the plumbing, 
gasfitting and electrical trades, and for general 
workshop use. Examples of hand and _ power- 
operated machines are shown, including short- 
radius mandrel benders for aircraft and motor work, 
and high-speed automatic machines for the mass 
production of cycle handlebars, tubular furniture, 
&c. A machine exhibited at Castle Bromwich for 
the first time is a portable hydraulically-operated 
bender for gas and steam piping, which has been 
developed to facilitate the bending of heavy pipe 
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on site without resort to heat or filling. The machine ; which provides a continuous circulation of oil through 
will handle from }-in. to 2-in. gas and steam barrel,| the pump. The pump unit consists of a high- 


and as an indication of the speed of operation, it | quality phosphor-bronze 
may be mentioned that it will make a right-angled | machined to receive a harde 
bend in 2-in. steam piping without heating in 
machine 


approximately two minutes. 


also be adapted to bend up to 2-in. by }-in. and | valve. 
2}-in. by j-in. flat steel bar. . é 
illustrated in Fig. 22, herewith, is a self-contained | maximum sustained pressure relative 


The 


pressure casting accurately 
ned and ground steel 


plunger and spherical non-return valve, working in 
conjunction with a single needle-type operating 


The pressure cylinder and ram are made 
The bender, which is|from mild steel, and are designed to ensure & 


to the effort 


unit. It does not require bolting down, and can | required to operate the machine by the hand lever. 
floor level or on a bench. | The return stroke is effected by the oil pressure, 
There is an oil container in the body of the machine | and is therefore positive, the ram being proportioned 


easily be operated on the 






































ENGINEERING. 





FEB. 17, 1939.| 





_— 


EXHIBITS 


Fig.24. 


















































(6705.4.) 


Fies. 23 anp 24. 





BD cece ano 


SELF-CONTAINED AuTOMATIC HypRAULIC PREssS ; 























® 

a) 

' 

i 

! 

— ! 
‘1 


Fie. 25. 


Myssrs. JoHN Mitts anp Company (LLANDILOES), Limrrep. 


to give a quick action on this stroke. All the 
formers and attachments supplied with the bender 
are of steel, and cannot be broken by any pressure 
to which they can be subjected when in use. 

In ENGINEERING, vol. cxlv, page 231 (1938), a 
description was given of a 50-ton portable hydraulic 
press for reconditioning colliery arches, shown at the 
last Fair by Messrs. John Mills and Company 
(Llanidloes), Limited, Railway Foundry, Llanidloes. 
This press is again being exhibited, together with a 
15-ton “ Oilaulic ” press fitted with an arrangement 
to limit the applied press load between the lower 
and upper limits. The latter press is illustrated in 
Figs. 23 and 24, above. 
operations as broaching, straightening, bushing, and 
the loading of arbors, and is an entirely self- 
contained unit, the hydraulic pressure being obtained 
from a high-speed, high-pressure pump mounted in 
the machine frame. This pump works in conjunc- 
tion with a low-pressure pump for rapidly taking 
up the idle or approach stroke of the ram. The 
high-pressure pump is driven from the motor, 
shown in Fig. 24 mounted at the top of the machine 
frame, by chain. The motor is of 72 h.p., and runs 
at 960 r.p.m. All the working parts of the pump 
are totally enclosed and run in oil, the latter serving 
both for lubrication and as the hydraulic medium. 
The pump is of the reciprocating-ram type with 
automatic valves. All the revolving parts are 
carried on roller bearings. The low-pressure pump 
is arranged in the same casing. 

The control referred to, known as the “ Max- 
min,” is, as stated, a device which enables the 
pressure or load by which assembly is carried out 
to be limited between a selected minimum and 
maximum value. The device also enables the point 
in the power stroke of the press ram at which the 
limiting powers are to be effective to be selected and 
varied as required. The control does not prevent 





It is designed for such | 


the press from being used in the normal manner, and 
further, the press may be used with either the 
minimum or the maximum control operative as 
desired. Thus, with the controls inoperative, the 
press may be controlled manually by operation of 
the “ Start” and “ Stop” push-buttons a, Fig. 24, 
mounted on the front of the press. In this case, 
any overload on the press will be dealt with by 
the externally adjustable safety device b, in the 
throat of the press. With any form of the control 
operative, the press is started by depression of the 
“Start”? button c. This control starts up the 
motor and also energises the solenoid operating the 
press-control valve. Depression of the “Stop” 
button stops the motor, releases the solenoid 
and automatically returns the press ram. The 
“Stop” button will always stop and return the 
press ram notwithstanding the form of control 
being used. 

The Maxmin control box d is provided with a 
pressure-gauge dial and locked adjustments 
enabling the minimum and maximum limits to be 
selected. In order to allow the press ram to 
descend freely to the assembly being operated upon, 
and under no load, a stroke-limit switch e is provided 
by which the position in the stroke at which the 
maximum and minimum limits become operative 
may be selected. Thus the ram will descend to 
the work and the components will be very slightly 
compressed to a predetermined point at which, if 
the minimum load has not been attained, the press 
ram will automatically return, thus refusing to 
assemble the components. If, after having success- 
fully passed the stroke-limit point, the load for 
assembly exceeds the selected maximum, the press 
ram will automatically return and assembly will be 
arrested. Should the operator press the “ Start” 


button and retain it pressed in an effort to defeat 
the Maxmin control, the press ram will still auto- 
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matically return and the motor will stop, assembly 
being rejected. If required, a suitable adjustable 
dash-pot control can be fitted to allow the ram to 
‘* dwell” under pressure for pre-determined periods. 

The small pumps shown in Figs. 25 to.27, on this 
page and page 182, are part of the display of Messrs. 
Girdlestoue and Company,23, Davies-street, Berkeley - 
square, London, W.1. That illustrated in Fig. 25 is a 
compact petrol-engine-driven unit with a capacity 
ranging from 2,500 gallons per hour with no head 
and 5 ft. of suction lift to 1,000 gallons per hour 
with a total head of 54 ft. As will be realised from 
the carrying handle seen on top of the petrol tank 
in the illustration, the set is portable, the total 
weight, with the 4-gallon petrol tank full, being 
only about 55 lb. This degree of portability makes 
the set particularly suitable for general A.R.P. 
purposes, for pumping flood water from excava- 
tions, and for similar duties which involve ready 
mobility. At the same time the base is provided 
with holes for holding-down bolts. The crank- 
case is bolted to the base and is of aluminium, The 
cylinder, 50 mm. (1-96 in.) bore by 50 mm. stroke, 
is of close-grained cast iron and has a detachable 
head. Both cylinder and head have deep fins, 
air-cooling being effected by a fan cast integral with 
the flywheel, which is covered by an aluminium 
cowl directing the air stream over the fins. The 
piston is of high-grade cast iron with two rings, and 
as the engine runs on the two-stroke cycle, there 
are no valves. The silencer on the exhaust is seen 
to the left of the cowl. The connecting rod is a 
nickel-chrome steel stamping, heat-treated and 
ground. The big end is fitted with a roller bearing 
and the small end has a bronze bush. The com- 
bined crank and pump shaft is a heat-treated nickel- 
steel stamping, finished by grinding. The pump is 
of the axial-suction, radial-delivery, centrifugal type 
and has a double-shrouded gunmetal impeller 
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working in a casing of close-grained cast iron 
attached to the crankcase. Gunmetal filler and 


drain plugs are fitted. The inlet and outlet branches 
are screwed ]}-in. B.S.P. thread. The shaft gland 
is made tight with graphited impregnated packing. 
The performance of the pump has already been 
indicated, but it may be mentioned that a maximum 
suction lift of 24 ft. vertical can be obtained. The 
engine develops 1 brake horse- power at 2,500 r.p.m., 
and as ignition is by flywheel magneto, starting is 
readily effected by cranking. An Amal carburettor 
of a special type is fitted with a throttle lever on the 
cowl. The tank is a single casting of aluminium and 
has a quick-release filler cap, filter, and push-pull 
petrol tap. 

The pump shown in Fig. 26 is also of the centri- 
fugal type and is motor-driven. An outstanding 
feature is its compactness. The motor rotor and 
pump impeller are mounted on a common shaft 
carried in two heavy radial and thrust bearings in 
the motor frame. ‘There are thus no thrust rings 
or bearings within the pump and gritty liquids can 
he handled without difficulty. The set is made in 
four sizes with inlet and suction pipes ranging from 
} in. to 1} in. The smallest pump is driven by a 
4-h.p. single-phase repulsion-start induction motor 
and the larger sizes by three-phase  squirrel- 
cage motors. The capacity of the range is from 
200 gallons to 15 tons of water per hour. The 
motor-driven diaphragm pump shown in Fig. 27 
was originally developed for chemical work in which 
corrosive or erosive liquids are met with. It is, 
however, useful for many other purposes in which 
similar conditions obtain. There is no rubbing 
contact on the fluid side, pumping being effected by 
the pulsation of a rubber diaphragm, the valves 
being also of rubber and of a form which does not 
involve their closing on any seat. An illustrated 
description of this pump without the driving motor 
will be found in Enarygrrrne, vol. exliii, page 449 
(1937), and from this its internal construction will 
be clear, the present illustration showing its com- 
pactness. ‘The pump is self-priming with the suction 
pipe empty and having no foot valve. The maxi- 
mum capacity with a nominal head is 350 gallons 
per hour when pumping water. It is capable of 
delivering against a maximum head of 100 ft. 
and can operate on as low as } brake horse-power. 

Considerable attention has been devoted in the 
last year or two to the possibility of improving motor 
mowers, and as a result, wide departures have been 
made from the conventional type with the knives 
mounted on a horizontal rotating cylinder. One of 
the most ingenious designs is that of the * Roto 
sythe,”’ introduced by Messrs. Power Specialities, 
Limited, Cordwallis Works, Maidenhead, Berks. 
The advantages claimed for this machine, as com- 
pared with the conventional type, are that the 
necessity for regrinding the is entirely 
eliminated, that the machine therefore retains its 
full efficiency over an extended period, and that 
it is as effective when cutting long grass or “ bents ”’ 
as when cutting turf in condition. The 
machine is also exceptionally light and calls for a 
minimum of mechanical knowledge to keep it in 
order, It is made in six models, two with a 14-in. 
cut operated, respectively, by an electric motor and 
a petrol engine ; two with a 16-in. cut both operating 
on petrol, one hand-propelled and one self-pro- 
pelled ; a 20-in. petrol self-propelled model; and 
an 18-in. heavy-duty model. All six machines 
work on the same principle, and it will therefore 
be sufficient to deal with one of them. The 16-in. 
hand-propelled machine is illustrated in Figs. 28 
and 20, on this page. There are some slight differ 
ences between the machines shown in the two 
illustrations, explained by the fact that the draw 
ing incorporates the latest improvements, while the 
photograph shows the standard model. 


blades 


good 


The outstanding feature of the machine is that 
the grass is cut by a horizontal three-bladed impeller, 
each blade being provided with a small hardened 
cutter. These cutters are circular in form, about 
one quarter of the circumference being exposed. 
When this portion is worn, the central screw by 
which the cutter is held can be slackened off and a 
new cutting edge brought into use. As will be 


clear from Fig. 28, the impeller is mounted directly 
on the engine shaft. 


It is driven at such a speed 
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that the cutters present a ocntinuous cutting edge 
equivalent to the width of the machine. The 
normal working speed is 6,000 cuts per minute, 
and it will be apparent that the action is similar 
to that of a scythe operating at a very high speed. 
When the cutters are completely worn out, they can 
be quickly and cheaply replaced. The blades of 
the impeller are set fanwise, and the grass cuttings 
are lifted by the suction produced by the impeller 
revolving in the casing, and deposited in the grass 
box, which is mounted at the back of the machine, 
as shown in Fig. 29 and partly shown in Fig. 28. 
In addition to the grass cuttings, any leaves, twigs, 
&e., The machine is equally effective 
when operating on long or short grass. A further 
point of interest is that the impeller aerates the turf 
by drawing air through it, thus keeping the lawn in 
good condition. The cutters are of cobalt-chrome 
steel, and are hardened and ground to give a keen 
durable edge. The engine is a single-cylinder, 
air-cooled horizontal Villiers model, operating on 
the two-stroke cycle, and made specially for the 
mower. 

Petroil lubrication is employed and _ ignition 
is effected by a flywheel magneto. Control is by a 
single lever on the handlebar, and an easy starting 
device is fitted. As will be clear from Fig. 28, air 
is directed over the cylinder fins in the latest model 
from a fan mounted at the top of the engine shaft. 
The power unit, complete with the fan and impeller, 
is readily detachable. In the latest model, the 
height of the impeller can be adjusted by a single 
handwheel on the front of the machine. To effect 
this, it will be observed that the front axle is mounted 
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on a rocking arm, the rear end of the arm being 
connected to one end of a bellerank lever. The 
rear cylinders are mounted on the other end of this 
lever, so that when the handwheel is screwed down, 
the machine is lifted bodily on the front wheels 
and rear rollers. The leverages are so arranged 
that as the casing is raised, it is lifted more at the 
back than at the front, the object of this being 
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to keep the back of the impeller clear of the 
much as possible when the grass 
long and rough. On the older machines, the adjust- 
ment. of the wheels and rollers was independent. 
The rear rollers are made in two parts for easy 
turning, each half being mounted on two grease- 
packed ball bearings. The front wheels are also 
mounted on similar bearings. All the steel parts 


urass as is 


of the machine are treated to give a rust-proof 


and pleasing appearance. The main parts of the 
are cellulosed, with a final coat of hard 
protective lacquer. Wherever suitable, aluminium 
alloy is employed to reduce the weight. It may be 
that in the power-propelled model, 
a worm is formed on the lower half of the engine 
crankshaft. The corresponding worm-wheel 
mounted on a shaft parallel with the front axle, 
ind carrying a chain sprocket from which the drive is 
taken to the rear roller. The chain is totally enclosed. 

\s the well-known portable tools made by 
Messrs. The Van Doorn Electric Tools are distributed 
in this country by Messrs. Black and Decker, 
Limited, Slough, Buckinghamshire, it is natural to 
tind both firms occupying the same stand. From 
mprehensive display thereon, two tools are 
ed for illustration. That shown in Fig. 30, 

which is known as the *‘ Lectro-Shear,” h7s 
designed for cutting the curved and irregular 
Ss so commonly met with in fabricated sheet 

fhe construction of this neat appliance will 
© apparent from the illustration. A small electric 


easing 


mentioned 


1S 
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motor, in a light casing with a saw-handle grip, 
re ites a high-grade steel blade in a vertical 
ve 


means of an eccentric. The opposing 
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fixed blade is attached to a helically-curved portion 
of the moving-blade guide, the curved surface 
allowing the cut portion of the sheet to travel over 
it without creating permanent distortion. The 
cutting speed under load is 1,500 strokes per minute, 
the tool running up to 2,500 strokes per minute 
under no load. As the inclination of the blades 
enables a cut to be made with a radius of as little 
as } in., it is evident that the tool possesses a high 
degree of flexibility ; it can, of course, be used equally 
well for straight-line cutting. The tool made 
in two sizes, similar except as to weight, size and 
power, one being capable of cutting steel or gal- 
vanised iron up to No. 18 gauge thick, and the 
other up to No. 16 gauge thick. Harder materials, 
e.g., monel metal, stainless steel, &c., can be cut 
up to one gauge thinner than the rated capacity, 
while copper, tin, lead, aluminium and non-ferrous 
metals generally can be cut in much greater thick- 
nesses. The weight of the two sizes is 6-75 lb. and 
8 Ib., respectively, and both are fitted with a 
three-wire cable, one wire being for earthing pur- 
poses, and a thumb control switch. 

The tool shown in Fig. 31, herewith, is a two- 
speed electric sander. The object of employing 
two speeds is to enable 7-in. or 9-in. abrasive discs 
to be used at will, thus enabling the sander to be 
used on work which would otherwise call for two 
separate machines. The drive is by electric motor, 
housed in a casing with a straight rear handle, trans- 
mitting through sets of double gears, situated 


is 


in the nose of the tool, which is provided 
with a second, and reversible, handle to enable 
the correct degree of pressure to be exerted. 
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The speed change is effected by a simple lever 


and the speed, with no load, can be either 
4,200 rp.m. when a 7-in. dise is used, or 


2,700 r.p.m. with a 9-in. disc. Both 7-in. and 9-in. 
moulded-rubber pads form part of the equipment, 
but only 9-in. discs are supplied initially. The 
radial cutter seen to the right of the illustration is 
employed to cut off the frayed edges of 9-in. 
discs to 7 in. or any other diameter down to 5 in., 
a separate pad of this diameter being provided if 
it is desired to cut down the discs thus far. The 
gears can be locked against accidental starting, for 
disc-changing purposes, &c. The tool weighs 
143 Ib., and the length overall, not including the 
disc, is 19} in. As with the shear tool just described, 
a three-wire cable is used. Other tools shown on 
this stand include the recently introduced Holgun 
drill, with its attachments of flexible drive and angle 
drive for work situate! in awkward positions. This 
tool was described and illustrated in ENGINEERING, 
vol. exlvi, page 748 (1938). Valve-grinding appliances 
of several types are also shown by Messrs. Black 
and Decker, Limited 

Messrs. Stewarts and Lloyds, Limited, 145, Queen 
Victoria-street, E.C.4, make a representative display 
of steel pipes ranging in size from 4 in. to 72 in. 
diameter. The exhibit embraces tubes and fittings 
in gas, water and steam qualities ; steel pipes for 
water, gas, sewage and air mains; tubes and 
accessories for high-pressure steam power plant 
and also for low-pressure installations ; colliery 
tubular equipment ; boiler tubes, &c. A comple- 
mentary displiv of pipe joints includes several 
types of spigot and socket, welded and loose-flange 
joints, as well as Victaulic joints and Johnson 
couplings. The Victaulic exhibits include a sample 
of a recently developed ring-type joint for the 15-in. 
high-pressure pipes being supplied at present for 
the Bulawayo water-supply scheme. This is illus 
trated in Figs. 32 and 33. In the standard joint, 
described in ENGINEERING, vol. cxviii, page 193 
(1924), the sections of the divided housing containing 
the leak-proof ring are held together by bolts, 
which carry the circumferential load imposed on the 
housing by the internal pressure. In the new type, 
the divided housing is held together by a pair of 
continuous steel rings which engage with taper 
surfaces on the housing and force its parts into 
close contact. These steel rings are in turn drawn 
together by bolts which are subject to practically 
no stress other than that due to tightening them 
up, since the taper of the engaging surfaces is too 
slight for the internal pressure to produce any 
axial reaction on the securing rings. Contact 
between the sections of the housing is better 
initially and is better maintained under high pressure. 

Another exhibit, consisting of a corrugated double 
bend with flanged Dawson joints, and a scale model 
of the pipework connecting steam receivers to turbo- 
generators as supplied to Cape Town power station, 
indicates the extending use of the Dawson joint 
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for high-pressure steam-pipe installations. This 
joint has now been installed for a working pressure 
of 1,900 Ib. per square inch at 930 deg. F. Two 
fabricated tubular steel road trestles are also shown 
on the stand. These trestles can be closed up 
when not in use, and therefore, while they serve 
their purpose better than wooden trestles, they 
also take up less room when being transported from 
place to place. Tubes are shown suitable for fire- 
fighting mains, together with pit props and con- 
trolled-yield supports for underground roadways. 

A new hand mower, embodying a number of 
unusual features, is exhibited by Messrs. The 
J.P. Engineering Company, Limited, Maynell-road, 
Leicester. This machine, which is illustrated in 
Fig. 34, page 183, is known as the “ Pick-a-Back ”’ 
model. The main departure from previous practice 
is that the cutter unit is built entirely separate from 
the chassis, so that it can be removed in one piece, 
as shown in the figure. The operation of removal 
or replacement only occupies a few seconds, as it 
is not necessary to remove any screws or slacken 
nuts. The unit is actually held in place by 
two spring retaining plungers, and contains the 
whole of the cutter mechanism, including the 
rotary cutter and bearing housings, and the shear 
blade and controlling adjusting devices, both for 
cutting contact and parallelism. The ability to 
remove the cutter unit in this way is, obviously, a 
great advantage when occasion arises for resetting, 
cleaning or routine inspection. Further, should 
the owner require to send the cutters away for 
regrinding, it is only necessary to send the 
cutter unit instead of the whole machine. As all 
units are interchangeable, a spare unit can be kept 
in stock to avoid immobilising the machine for 
grinding or repairs in cases when it is in constant 
use. The remaining leading features of the machine 
are that all rotating parts are carried in ball bearings, 
the rotary cutter bearings being of the double-race, 
self-aligning type. The cutter is provided with six 
blades, and the ratio of the cutting to the roller 
speeds is 5-98 to 1, giving 16 cuts per foot. There 
is a centralised micrometer adjustment for the 
cutting contact, controlled by the handwheel on 
the top bar of the cutter unit. The drive to 
the cutter is by chain with double reduction, the 
chains being totally enclosed. Two-part differential 
pressed-steel rear rollers are fitted. The handle- 
bars are adjustable to suit persons of varying height. 
The machine has a cutting width of 12 in. and 
weighs approximately 60 lb. Asin all the machines 
made by the firm, the parts are produced to high 
precision standards and the whole machine is of 
neat appearance and well finished. 

When dealing with the exhibits at the last Fair, 
we described the Cirrus Major aero engine, shown 
by Messrs. Blackburn Aircraft, Limited, Brough, 
East Yorkshire. This engine, which is a 150-h.p. 
model, was described in ENGINEERING, vol. cxlv, 
page 174 (1938), and reference was made at the 
same time to the firm's 90-h.p. Cirrus Minor engine. 
Both these engines are again being exhibited, and 
in addition, a new model, to be known as the Cirrus 
Midget, is shown. This new engine, which is still 
to some extent in the development stage, has been 
designed to meet the requirements of those requiring 
a smaller power unit than the Cirrus Minor, the 
The new model is illustrated 
ire given t» under- 


output being 50 b.h.p. 
in Fig. 35, page 190, but we 
stand that modifications may be introduced before 
quantity production is undertaken. The estimated 
performance of the engine in its final form is 48 
to 49 brake horse-power, at the normal speed of 
2,300 r.p.m., rising to 55 brake horse-power, at 
2,600 r.p.m. The ma<imum take-off power will be 
approximately 45 b.h.p., and the horse power avail- 
able for the initial climb, 49 b.h.p. at 2,300 r.p.m. 
rhe estimated weight, within a limit of 
155 Ib., with single ignition and one petrol pump, 
engine controls, side cooling chute, propeller boss 
and spanner, oil drain pipe, induction system, 
enclosed rocker gear, and bearer feet. The esti- 
mated fuel consumption at cruising speed is approxi- 
mately 2} gallons to 2} gallons per hour, and the 
lubricating oil consumption approximately } pint 
per hour. The recommended cruising speed will be 


5 Ib., is 


2.200 r.p.m. to 2,300 r.p.m., and the maximum per- 
missible driving speed 2,780 r.p.m. 
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The engine is of the four-in-line type, with the 
cylinders inverted, and as will be clear by com- 
paring Fig. 35 with the illustration previously 
given of the Cirrus Major, is generally similar in 
appearance to the firm’s larger engines. At one 
stage, the manufacture of the cylinders in monobloc 
form was contemplated, but this was abandoned in 
favour of separate cylinders. The larger engines have | 
a horizontal crankcase joint at the level of the pro- 
peller shaft, but it will be noticed that in the model | 
illustrated, this joint is omitted. The cylinders are 
located at their base by four stout holding-down 
bolts, and the cylinder heads are integral with the 
cylinders, which are of cast-iron. The propeller is 
directly driven, and overhead valve gear is fitted, 
operated through enclosed valve rockers and push | 
rods from the camshaft. An Amal petrol pump, 
with hand-operating lever, is fitted at the side of 
the engine, and an Amal flametrap is provided in the 
induction system. The engine will probably be 
available about April next. 

The exhibits of Messrs. The British Thermostat 
Company, Limited, Windmill-road, Sunbury-on- 
Thames, Middlesex, consist of a variety of instru- 
ments, including controls for space heating and air 
conditioning, for refrigeration plant, and for fur- 
naces, together with seamless metallic bellows as 
employed for the power element in vapour-pressure 
thermostats, and as shaft seals. A new dry contact 
relay shown by the firm is illustrated in Fig. 36, 
page 190. 

This relay has been developed primarily for use 
under conditions where impulsive or oscillating 
motion precludes the use of a liquid-filled switch. 
In consequence, there is a wide field of application 
for the relay for the control of apparatus installed 
in mechanised land, marine and aero transport. 
It is, of course, also suitable for all services where 
a reliable relay is required. The relay comprises 
essentially a glass switch tube which makes and 
breaks the main circuit, operated by an electro- 
magnet placed vertically above it, and controlled 
by a permanent magnet situated immediately 
beneath it. These components, together with the 
necessary terminals, are mounted in a moulded 
bakelite case giving protection for the glass tube. 
The case is provided with a cover. The switch tube 
is a robust annealed-glass tube with fused-in steatite 
liners, evacuated and filled with dry hydrogen gas. 
The tube is mounted horizontally in use. A fixed 
tungsten contact is fused into each extremity of 
the glass tube. The contacts have semi-circular 
faces, parallel with the upper circumference of the 
tube. Immediately beneath these contact faces, 
the moving contact lies loose in the bottom 
of the glass tube. It consists of a rod of ferrous 
magnetic material, with contact tips which are 
positively immune from welding. The movement 
of this rod is controlled by the electro-magnet 
immediately above the glass tube, acting in an 
upward direction and opposed by gravity, and the | 
permanent magnet beneath the tube, the latter | 
forming the means of adjustment. When the 
electro-magnet is energised, the rod is lifted and its 
tungsten extremities are held against the semi- 
circular faces of the fixed contacts, thus closing the | 
main circuit. On breaking the electro-magnet 
circuit, the rod again falls to the bottom of the 
glass tube, breaking the main circuit. The relay 
illustrated is designed to make and to break currents 
up to 10 amperes at voltages up to 250 volts alter- 
nating current or direct current. The electro- 
magnet coil requires 6 watts. 

A new range of standard tools tipped with Wimet- 
brand tool metal is exhibited by Messrs. A. C. 
Wickman, Limited, Coventry. The new range has 
been prepared in co-operation with machine-tool 
makers to cover all general machining operations, 
and the tips are designed to avoid all unnecessary 
waste. The metal is shown in a variety of grades, 
including grades for cast-iron, for chilled-iron rolls 
and highly abrasive materials, for steel of all grades, 
for finishing cuts at high speeds on steel, and for 
wood-working. Among the new tools, the expansion | 
reamer, illustrated in Fig. 37, page 190, is exhibited. 
These reamers possess the rigidity and accuracy of 
the solid type. The body of the reamer is a hollow 
cylindrical shell with radial ribs at one end, to 
which are attached Wimet tips. Inside the shell 








(FEB. 17, 1939. 


is a solid tapered plug with a number of ribs, rathe: 
longer than the cutting edges. The taper is 0-020 in. 
per inch, and permits adjustments in diameter to 
amounts of 0-001 in., the plug being driven in to 
increase the diameter. The plug can be driven 
out from the other end of the reamer. The 


| range of expansion is from 0-007 in. to 0-020 in., 


depending on the size and the number of ribs. 
The tool is supplied originally with the expansion 
plug projecting about # in. from the body, 
which permits 0-005 in. expansion without replac 

ment of the plug. Uniform expansion is obtained 
for the full length of the tips, and a char. 
acteristic feature of the reamer is the automatic 
provision of clearance of the cutting edges of the 
tips. This arises from the fact that the ribs on the 


| plug cause the arc between the tips to flatten as 


the plug is driven in, with consequent tilting back 
of the tips. Wickman expansion reamers are 
available in sizes from } in. to 1} in. diameter, 
and are supplied with conventional straight or 
tapered shanks or with special shanks to suit 
particular requirements. 

Messrs. Chaseside Engineering Company, Limited, 
Cambridge-road, Enfield, are showing two additions 
to their standard lines, the first being a “ Demon ™ 
shovel fitted with a counting device, and the second 
an “ Economy” model 3-cub. yard dumper. The 
“Demon” shovel is a special variation for gas 
companies. It can pick up } cub. yard of coke 
at a time, and discharge it at any height up 
to 11 ft. 3 in., the counting device automatically 
checking the quantities handled. The new 3-cub 
yard dumper is illustrated in Figs. 38 and 39, 
page 190. A three-point suspension is employed, 
enabling the vehicle to adapt itself to the ground 
contour, however uneven this may be. The photo- 
graph reproduced in Fig. 38 shows the load being 
carried over bad ground of the type for which the 
machine is designed. 

The main driving wheels rotate on oversize taper 
roller bearings mounted on a massive tubular axle 
as shown in Fig. 39. The wheels are driven by 
means of a heavy Renold roller-chain drive from 
a differential unit mounted centrally on the chassis. 
By this arrangement the maximum of ground 
clearance is allowed, and the large amount of 
traction available will pull the machine out of the 
worst situation. Although the output of the engine 
fitted is 52 brake horse-power, the makers claim 
that only 6 pints of petrol per hour are used under 
full-time working with maximum load under normal 
dumper conditions. The hopper tips and _ resets 
itself automatically, and as the angle of tip is 
nearly vertical, it is self-clearing. In designing 
this vehicle, the makers have distributed the weight 
in order to give the maximum traction to the main 
driving wheels, while the minimum of resistance is 
transmitted to the trailing axle. The centre of 
gravity has been kept low, and this factor, together 
with the exceptionally wide wheel track, makes the 
machine a very safe vehicle to handle. The engine 
is similar to that fitted to the 2}-cub. yard dumper 
described in ENGINEERING, vol. cxliii, page 198 
(1937). The petrol tank has a capacity of 10 gallons, 
the fuel being fed to the carburettor by a diaphragm- 
type pump operated from the camshaft. | Cooling 
is on the pump-assisted thermosyphon system. ‘The 
clutch is of the single dry-plate type, spring- 
cushioned, and with a heavy-duty ball-thrust release 
bearing. Four forward gears and one reverse gear are 
provided, the gears in constant mesh having helically- 
cut teeth. The speed range is from 1} m.p.h. to 
25 m.p.h. The main wheels are made with a detach- 
able flange for easy removal of the tyres, as shown 
in Fig. 39. The differential unit is of all-steel con- 
struction, with fully-floating spiral bevels. It 
incorporates a reduction gear, and is fitted with 
roller bearings throughout. The trailing wheels are 
of the pressed-disc type, and extra large tyres are 
fitted. Four-wheel brakes of the internal expanding 
type are provided. The wheel track for the main 
axle is 5 ft. 11 in. and for the trailing axle 
4 ft. 9 in. The wheel base is 6 ft. 8 in., the overall 
length is 12 ft. 4 in., the overall width 7 ft. 4 in. 
and the overall height 6 ft. 3 in. The approximate 
weight of the machine is 2 tons 14 ewt. 

A very complete range of sheet-metal working 
machinery is exhibited by Messrs. F. J. Edwards, 
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Limited, 359-361, Euston-road, London, N.W.1. 
The machines exhibited include a variety of presses, 
circle-cutting machines, angle-iron rolling machines 
for forming angle iron and similar sections into rings, 
bending rollers, guillotines, and shears. We have 
previously dealt with a number of these machines, 
but among them is the new “ Besco”’ open-ended 
high-duty guillotine shears, illustrated in Fig. 39, 
page 190. These shears are built with an open throat, 
so that the edges of sheets of any length can be 
trimmed, and to ensure strength, the standards are 
cast ig ene piece. All the cast-iron used in the con- 
struction is of a closegrained variety, and is dis- 
tributed so as to be capable of absorbing any 





vibration or shock to which it may be subjected. | 
Guards are fitted to comply with the Factory Act. | 


The machines are made with or without automatic 
sheet hold-downs, according to requirements, but 


: those supplied without this fitting are provided | 
with the requisite lugs on the castings, so that it can | 


he fitted later, if desired. 
The main gear wheel is mounted on the crankshaft, 
as shown in the illustration referred to, but runs 
: on parallel bushes, so that it does not revolve on the 
shaft itself. There is, therefore, no tendency to wear 
and score the shaft through particles of grit finding 
their way into the bearing surfaces. The bushes are 
of large diameter to compensate for the loss of longi- 


" tudinal bearing surface. The crankshaft is of forged 
t steel and is carried in large bearings. The clutch is 
h of the usual key type, and the trip mechanism in- 
e corporates a device for continuous running or non- 
e repeat action, as desired. The machine is capable 
g of dealing with mild, steel plate | in. in thickness, 
n and is capable of cutting plates up to 73 in. wide. 
is lhe depth of gap is 2} in., and the flywheel is 24} in. 
ll i diameter by 43 in. face. The speed is 200 r.p.m., 


and the machine requires 5 h.p. to drive it. Fast 
€ and loose pulleys are fitted, 16 in. in diameter by 
34 in. face. The clutch is operated by a treadle. 
The machine is complete with front, back and side 
gauges, and is fitted with expanded metal in the 
hold-down openings and boxes over the hold-down 
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operating studs and nuts. A guard, not shown in the | other two, under licence, at the Neptune Engine Works 
illustration, is provided over the gearing. The | of the shipbuilders. ray 
‘complete machine weighs about 2 tons 6 ewt. The Dominion Monarch carries first-class passengers 
only, to the number of 517, the cabin accommodation 
(To be continued.) being disposed on three decks, all well above the water- 
line. The dining saloon is on C deck, below the cabin 
decks, and the other principal public rooms on the 
lounge .deck, above which is the open games; deck. 
It is our intention to give a detailed description of 
| the vessel in an early issue of ENGINEERING, and it is 
sufficient, therefore, to state here that the appointments 
generally attain a high standard, as we had opportunity 
to observe when the ship lay in the King George V dock, 
London, prior to her departure for Southampton. 
Ample cargo capacity is provided, amounting in all to 
nearly 700,000 cub. ft., of which 512,000 cub. ft. is 
refrigerated space. The placing in service of the 
Dominion Monarch brings the Shaw, Savill and Albion 
Company’s fleet up to 30 vessels, the total tonnage 
being approximately 400,000 gross. Nine of the vessels 
are motorships, as also is the further new ship, under 
construction by Messrs. Harland and Wolff, Limited, 
at Belfast. 








THE QUADRUPLE-SCREW MOTOR 
LINER ** DOMINION MONARCH.”’ 


THE quadruple-screw passenger and cargo motorship 
Dominion Monarch, which has been constructed by 
Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. Shaw, Savill 
and Albion Company, Limited, London, is scheduled | 
to leave Southampton to-day, February 17, on her | 
maiden voyage to New Zealand. This notable vessel, 
the most powerful motor-propelled ship in the world, 
will inaugurate a new service to New Zealand, the 
route being via Teneriffe, Cape Town, Durban, Fre- 
mantle, Melbourne and Sydney. New Zealand will 
be reached in 35 days, a schedule which represents an 
overall ‘average speed of 194 knots, and will require 
a sea speed of the order of 21 knots. This latter figure, 
we understand, was exceeded by an appreciable margin 
during the trials, which took place in January. 

The accompanying illustration of the Dominion 
Monarch, from a photograph taken when she was in 
the dry dock of Messrs. Palmers’ Hebburn Company, 
Limited, prior to the trials, gives a good impression of 
her distinctive appearance and dimensions. She is. 
in fact, the largest vessel built on the Tyne since the 
Mauretania was constructed, by the same builders, and 
on the same berth, and is the largest merchant ship to 
enter the Hebburn dock. Her principal dimensions 
are: Length, 682 ft. overall; breadth moulded, 
84 ft. 6 in.; depth moulded, 48 ft. 6 in. The gross 
tonnage is 27,200. The propelling machinery consists 
of four five-cylinder Doxford opposed-piston oil engines, 
with cylinders 725 mm. (284 in.) bore and a combined 
stroke of 2,250 mm. (7 ft. 44 in.), each engine driving a 
separate propeller. The aggregate output of the four 
engines, at the normal service revolutions of 125 per 
minute, is approximately 25,000 brake horse-power, but 
the machinery is stated to be capable of developing 
32,000 brake horse-power, if required. Two of the | voltages, and with direct-current and alternating 
main engines were built at the Sunderland works of | current, gave results which agreed with the theoretical 
Messrs. William Doxford and Sons, Limited, and the! value within the rather wide limits arising from the 








PROGRESS OF ELECTRICAL 
RESEARCH. 


Tue Annual Report of the British Electrical and 
Allied Industries Research Association for the year end- 
ing September 30, 1938, which has recently been pub- 
lished, is a stimulating and interesting document. It 
| breathes an air of optimism which was notably absent a 
year or two ago, and indicates that, through its 96 com- 

mittees and its 122 members of staff, headed by Mr. 

| E. B. Wedmore, a great deal of extremely useful work 
is being done. What is, perhaps, equally important, 
and may partly explain the optimism, is that its 
finances are in a sound condition. 

Under the heading of dielectrics, it is mentioned 
that Dr. Fréhlich has amplified the theory of the 
intensive breakdown of crystals and has applied it 
quantitatively to the electric strength and tempera- 
ture coefficient of those alkyl] halides and silicates, which 
were susceptible of experimental verification. Com- 
parison tests on selected mica specimens using impulse 
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data, an uncer- 
Measurements 


regarding the infra-red 


uncertainty 
tainty which it is hoped later to remove. 
were also made on mica over a wide range of tempera- 


tures from 180 deg. C. The results indicate that 
the electric strength of this material varies little with 
the temperature up to moderate values. On the other 
hand, on potassium bromide indicate, also in 
weéordance with theory, that the electric strength of 
this crystal with the temperature. Dr. 
lhornton’s work on the relation between the electric 
strength and the electron mean free path of gases is 
ilmost complete, relationships having been established 
for all gases and vapours for which data are available 
to enable the mean free path to be calculated. 

To provide further space for the important circuit- 
breaker researches, which involve the use of cathode 
ray and other specialised equipment, two additional 
rooms are being built on the east wing of the labora- 
tory at Alperton. Arrangements have also been made 
to augment the existing heavy testing plant by the 
uldition of a heavy-current testing transformer, which 
is designed to give a short-circuit current of 5,000 
amperes at 220 volts. Initially, the transformer will 
short-circuit tests on cables, but it 
will also be available to extend the range of data 
attainable on circuit-breaker tests, and will enable 
research to be carried out over an extended range on 
contactors and fuses up to the full power available. 
New apparatus giving a much clearer conception of 
the zero pause and transient phenomena occurring 
before, during and after breakdown of the gap, has 
been developed. A new theory of circuit rupture and the 
hearing of circuit severity on it has also been formulated 
ind is being verified. A certain amount of testing 
has been carried out various models of switches 
incorporating new ideas. Good progress has also been 
made in work on self-actuated oil-blast switches, as 
well as on circuit characteristics, intermittent noise in 
transformers, fuses, contactors and electrical apparatus 
tor use in inflammable atmospheres. 

A committee has been set up to deal with details of the 
lesign and the economic aspects of distribution systems 
in sparsely-populated areas, with particular reference 
to farms and other isolated premises ; the application 
of electricity to the farm itself; and the applications of 
electricity to agriculture and horticulture. As a pre- 
liminary, a critical résumé of the available information 
is being made, covering the whole state of research, 
experiment and development in this field, with special 
reference to farm electrification. Contaet has been 
made with agricultural organisations, including colleges 
und institutions, to ascertain the nature of their 
wtivities and any difficulties encountered, and also 
to explore their facilities for carrying out research. 
Details of present-day practice in the supply of ele 
tricity to isolated consumers is being obtained with 
a View to discovering the cheapest means of installation 
consistent with reliability 
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THE JENDRASSIK COMBUSTION 
TURBINE. 


Tue problem of producing mechanical work from the 
heat of combustion, by means of a turbine operated by 
permanent gases, has been attempted in various ways 
during recent years, but without achieving any com- 
plete solution. In some of the proposals put forward 
tor this purpose, it was intended that the use of com- 
pressors for the working fluid should be partially or 
entirely avoided by employing a process in which the 
pressure drop to be utilised, or the kinetic energy of 
the gases driving the turbine, should be produced by 
of combustion effected at constant volume. 
Testa, such as those described by Holzwarth in Die 
(fasturbine, carried out in the pre-war years with explo 
sion gas-turbines of this type were highly promising 
but the designers did not succeed in attaining satis 


means 


factory efficiencies in transforming the energy avail 
able at the turbine nozzles into mechanical work at 
the shaft. The cooling and ventilation losses of the 


turbine wheel were of such magnitude that practically 
of useful work remained available. After 
no further results were pub 


no balance 
these preliminary trials, 
lished. 

Combustion turbines 
is distinct from explosion turbines, have also been pro 
posed. In this case, the working fluid is compressed by 
& compressor, and is subsequently heated by the com 
bustion of fuel in the working fluid itself or by the 
introduction of heat from an external source. In this 
condition it is passed into the turbine proper, where it 
is allowed to expand. The heat in the exhaust gases is 
preferably imparted to the fresh compressed working 
fluid by means of a heat-exchanger. As it is the differ 
between the mechanical work delivered by the 


yperating at constant pressure, 


enee 


turbine and that consumed by the compressor that is 
obtained as useful output, it is necessary that losses in 
the turbine and the compressor should be as small as 
possible, so that the balance of useful energy should be 
sufficiently 


high. Neglecting losses, the mechanical 
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work absorbed by the compressor is proportional to the 
mean absolute temperature ruling during the compres- 
sion, and, similarly, the energy developed in the turbine 
is proportional to the mean absolute temperature during 
expansion. From this it follows that the difference 
between these two amounts, representing the useful 
work available, will be greater, and the efficiency will 
be better, the higher the temperature of expansion and 
the lower the temperature of compression. The highest 
permissible temperature in the turbine is determined 


by the properties of the blading material, and prefer- 
ably should not exceed 500 deg. C., or, at most, 600 
deg. C. With these temperatures, however, a satisfac- 


tory overall efficiency can only be obtained if both the 
compressor and the turbine possess very high efficiencies. 
It is probably for this reason that the combustion turbine 
has not been able to develop, although gas turbines 
have been used for various purposes ; for example, for 
the production of compressed air by utilising exhaust 
heat, variously derived. 
exhaust-gas turbines for such purposes are found in the 
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JENDRASSIK COMBUSTION TURBINE. 
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Successful applications of 


AND Heat EXCHANGER. 


supercharging of Diesel engines, and the compression 
of air for combustion in the case of the Velox steam 
generator. The operation of such compressor plants has 
proved to be quite practicable, at moderate efficiencies 

A new type of combustion turbine, operating at 
constant pressure, has been developed by a Hungarian 
engineer, Mr. George Jendrassik, of Budapest, by whose 
courtesy we are enabled to give some description of its 
general construction, together with results obtained on 
trials. The turbine was constructed by Mr. K. Arpay, ol 
Budapest, and financial assistance was provided by 
the Royal Hungarian Ministry for Industrial Affairs. 
The unit develops about 100 h.p. at 16,400 r-p.m. The 
lay-out of the plant is shown in Figs. | and 2, above. 
and Figs. 3 and 4, opposite, illustrate, respectively. 
the compressor casing and the turbine casing. Fig. 9 
shows on the left the turbine rotor and on the right the 
compressor rotor. The turbine blading is of heat 
resisting steel, and the compressor blading of alumi 
nium. The unit was tested by the Royal Hungarian 
Institute for Technology and the Examination of 
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Fie. 3. 











COMPRESSOR CASING. 








Fig. 5. 


Materi 
‘tamed, this being the relation of the useful work, as 
measured by the brake, to the net calorific value of the 
“us oil used as fuel. The actual test figures were as 
Speed, 16,400 r.p.m.; brake horse-power, 
fuel consumed per hour, 28-5 kg. (62-8 Ib.) ; air 
ture at compressor suction, 2-5 deg. C.; tem- 
perature of gases at turbine inlet, 475 deg. C.; baro- 
metric pressure, 754 mm. Hg; gauge pressure at com- 
ire delivery, 892 mm. Hg. ; calorific value of fuel, 
'6 calories per kg. The weight applied to the brake 
rer, Which was 358 mm. in length was 12 kg. (26-5 lb.). 
Che highest mean temperature of the working fluid, 
being only 475 deg. C., was low enough to be controlled 
lifficulty and, in fact, frequently exceeded in 
‘team-turbine construction. Although a higher effi- 
ciency could have been obtained by working with 
higher maximum temperatures, a relatively low tem- 
perature was purposely employed in the experimental 
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Without 


Rotors or TURBINE AND COMPRESSOR. 


als, when an overall efficiency of 21-2 per cent. was | s°t in order to demonstrate positively that such a plant 


was serviceable in 


practice. 
The various component parts of the installation may 
be identified by reference to Figs. 1 and 2. The com- 
|; pressor and the turbine are mounted co-axially, the 
| former being the unit to which are connected the two 
large vertical air-duct branches. The turbine, the ex- 
| haust end of which is enclosed in the casing of white 
insulating material, is situated beyond the compressor 
in Fig. 1, and at the near end of the set is a countershaft 
| carrying a belt-pulley for the drive from an electric 
motor, seen to the left, which is used for starting pur- 
| poses. The nearer of the two vertical branches is the 
compressor suction, drawing air through the duct which 
enters through the far wall. The delivery duct from 
the compressor is led horizontally for a short distance 
and then turns down to join the rectangular casing of 
the heat exchanger in the left background. To the 
right of the heat exchanger, and just visible between 























































Fic. 4. TursBine Casina. 

| it and the compressor inlet branch, is the vertical 
cylinder of the combustion chamber, containing the oil 
burner ; this, however, is more clearly seen in Fig. 2. 
The latter illustration also provides a better view of 
| the exhaust end of the turbine, with the large-diameter 
trunk conveying the gases to the heat exchanger and, 
in the right background, the horizontal duct which is 
| the gas outlet from the heat exchanger to the atmo- 
| sphere. 

Although the operating cycle of the plant is to some 
extent comprised in the foregoing description, it may 
| be outlined, with advantage, as a complete ‘process. 
Air is drawn in through the upper horizontal duct and 
down through the vertical branch to the rotary com- 
pressor, which has 10 stages and is driven directly by 
the turbine. The air leaves the compressor at an 
| absolute pressure of 2-2 atmospheres (32-4 1b. per square 
|inch), and passes to the heat exchanger, where it 
| absorbs heat from the turbine exhaust. Thence it flows 
| to the combustion chamber, where, by the combustion 
of the gas oil, it is heated to the highest temperature 
attained in the cycle, and from which it passes to the 
turbine, where the resultant gases of combustion ex- 

pand. After expansion, the gases return to the heat 
exchanger, are cooled by the transference of heat to 
the fresh compressed air, and eventually are discharged 
through the exhaust duct. 

The fuel pump is of the six-cylinder Bosch type, as 
used for Diesel engines, but having the six deliveries 
combined in a common pipe leading to the burner, 
which is also of Bosch construction. With the speed 
governor and the lubricating-oil pump, it is driven by 
means of worm gearing from the compressor shaft. 
These components can be seen in Fig. | between the 
compressor air-inlet branch and the countershaft 
carrying the belt pulley. The countershaft is con- 
nected to the compressor shaft by a claw coupling. 
arranged to drive in one direction only, so that the two 
shafts are automatically disconnected as the turbine 
gathers speed. The fuel is ignited in the combustion 
chamber by means of a high-tension transformer and 
a spark-gap situated close to the burner nozzle. The 
output of the turbine is measured by the brake, to be 
seen in the foreground of Fig. 2, which has a single disc, 
transmitting the torque by liquid friction on the brake- 
lever arm. We understand from Mr. Jendrassik that 
the plant has now run for more than 200 hours, and 
that both turbine and compressor have functioned 
very satisfactorily. A number of tests have been made, 
in addition to the official trial reported above, and all 
have given similar results. 

To obtain high efficiency, it is not only necessary 
that the efficiencies of the turbine and the compressor 
should be as high as possible, but that the heat ex- 
changer should operate with the minimum loss. This is 
particularly true of plants in which the maximum pres- 
sure is low and the quantity of work performed is also 
low, per unit weight of the air drawn in. To ensure 
good results, a heat exchanger of rather ample dimen- 
sions was employed in conjunction with the trial 
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turbine. The exchanger consists of steel plates, welded 
together, the gases passing between them in counter- 
flow to the incoming air, which passes on the other side 
of the plates. Unfortunately, the construction of the 
exchanger was not entirely satisfactory, owing to lack 
of the necessary appliances, and leakage took place, 
which had to be remedied by emergency measures. In 
consequence, the exchange of heat was imperfect, the 
tlow became irregular, and the pressure drop through 
the heat exchanger was increased. These defects re- 
duced its efficiency by comparison with the results 
obtained in a preliminary trial with a correctly-made 
section of the heat exchanger. 

The combustion chamber also proved to be defective, 
a substantial proportion of the fuel leaving the appa- 
ratus unburnt with the exhaust gases. Further losses 
resulted from the fact that the pipe lines and the turbine 
were insufficiently insulated, a considerable amount of 
heat being lost by conduction and radiation. All these 
circumstances affected the efficiency unfavourably, and 
the high overall efficiency obtained, in spite of the losses 
mentioned, may be attributed to the excellent efficien- 
cies of the compressor and the turbine as separate 
components. This is the more noteworthy, as the 
plant is of relatively small size, and the Reynolds 
characteristics of flow, therefore, are much lower than 
they would be in larger plants. We understand from 
Mr. Jendrassik that he hopes shortly to eliminate the 
defects enumerated, at least in part, and thus to obtain 
still higher efficiency ; but it is considered that the 
present tests sufficiently indicate the possibility of 
constructing combustion turbines of the ‘type described 
which should equal, and perhaps surpass, the efficiency 
of the Diesel engine, and provide a new form of 
motive power offering appreciable advantages. 








TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is stated. Details may be obtained on application to 
the Department at the address, quoting the 
reference number ,iven 


above 


Sand-Pumping Sets, Diesel-engine driven, for Feroze- 
pore Railway Station (N.W.R.). Indian Stores Depart 
ment, New Delhi; March 7. (T. 18, 406/39.) 








PERSONAL. 


Among recent promotions approved by the directors 
of the London Midland and Scottish Railway is that of 
Mr. W. Dunsmutr to the position of district locomotive 
superintendent, Inverness, and that of Mr. C. MacPuan 
to the post of harbour master, Grangemouth 

Messrs. Poitiers Lames, Limrrep, 145, Charing Cross 
road, London, W.C.2, inform us that the factory. at 
Blackburn, of Messrs. Philips Blackburn Works, Limited, 
to doubled in size and that certain important 
manufacturing processes are to transferred to it 
from their other factories, including the production of 
metal lamp filaments It is also hoped, at a later dat« 
to transfer other activities to Blackburn, such as glass 
making and the manufacture of lamp bulbs. 


Mr. G. A. V 


ts be 


Surrny has been appointed assistant 
private secretary to Dr. Leslie Burgin, Minister 
Transport, and Mr. H. W. Srrro, private secretary to 
Sir Leonard Browett, Permanent Secretary to the 
Ministry of Transport 


of 


Various changes ‘have been made in the organisation 
and in the titles of certain officers of the Lowpown 
Passencer Transport Boarp, 55, Broadway, London, 
S.W.1 Mr. V. A. M. Robertson will in future be known 
as Chief Engineer (Civil) of the Board and Mr. H. J 
Green Assistant Chief Engineer (Civil) Mr. W. 8 
Every, the signal engineer, and Mr. 8. A. Heaps, the 
architect, will beecme principal officers ; Mr. H. Carter 
formerly superintendent (building department) will 
become assistant new-works engineer; and Mr. J. F 
Woolecombe will become an officer of the Board as 
superintendent (building department) 


as 


Messrs. Business Dictionaries, Limirep, pub 
lishers of Sell’s Directory of Registered Telegraphi 
iddresses and other directories and works of reference 
have removed from 8 and 9%, Johnson’s-court, Fleet 
street. to larger offices at 133-137, Fetter-lane, Fleet 
street, London, E.C.4 

In connection with the announcement regarding the 
taking over, by Messrs. Cox anp Danks, Lrurrep, of 
premises at Hurlingham Wharf, Fulham. 8.W.6, 
recorded on page 126. ante, the firm has requested us to 
emphasise that the scrap yard at Park Royal, London 
N.W.10, is still working at full pressure. The accommo 
dation at Hurlingham additional and will 
tonnages of scrap iron to be sent coastwise to the British 


as 


is *nable 


steelworks 








BargnstarLe Roap-Wipeninc ScuEeme.—Braunton 
road, Barnstaple, which carries the most heavy traffic dur 
ing the summer of the whole of North Devon, is shortly 
to be widened from 22 ft. to 60 ft. by the Devon County 
Council, at a cost of 20,0001., towards which the Minister 
of Transport has made a grant to the Council from the 
Road Fund. The new width of 60 ft. will provide a 
30-ft. carriageway, two footpaths and grass verges 
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CONTRACTS. 


Messrs. Tue Brus ELectrical ENGINEERING 
COMPANY, Limtrep, Loughborough, Leicestershire, 
have received an order for a Brush-Ljungstrom turbo- 
alternator of 20,000-kW capacity from the Corpora- | 
tion of the City of York. They have also installed | 
a 15,000-kW Brush-Ljungstrom turbo-alternator for 
the Grimsby Corporation. The plant, which includes a 
surface condenser supplied by Mzssrs. WorTHINGTON- 
Stupson, Limrrep, Queen’s House, Kingsway, London, 
W.C,2, has now been put into service. 

Messrs. Tax Genera Evectric Company, LimIrep, 
Magnet House, Kingsway, London, W.C.2, are supplying 
Osram lamps for the new de Havilland Flamingo air- 
craft. The lamps operate from a 24-volt supply. There 
are two 500-watt landing lamps, 10-watt navigation 
lamps and a 6-watt downward identification lamp. The 
cabin is lighted by 12-watt lamps arranged over the 
seats and 6-watt lamps on the roof. Upwards of 2,000 ft. 
of rubber-insulated cable is installed and this was manu- 
factured by Messrs. Prrecii-GeneraL CaBLE Works, 
Limtrep, Southampton. 

Messrs. R. Wuarre anp Sons, Widnes, Lancs., have 
recently received orders for new aerial wire-ropeway 
installations from Messrs. Fife Coal Company, Limited, 
for Comrie Colliery (capacity 180 tons per hour), from 
Messrs. Grassmoor Company, Limited, for Grassmoor 
Colliery, near Chesterfield (capacity 100 tons per hour), | 
from Messrs. British Aluminium Company, Limited, | 
Newport, Mon.; Messrs. Shillingstone Lime and Stone 
Company, Limited, Shillingstone ; Messrs. Bursledon 
Brick Company, Limited, Southampton ; Messrs. Princess 
Royal Colliery Company, Limited, Bream ; and Messrs. | 
Ocean Coal Company, Limited, for Park Colliery. Messrs. | 
White are also extending ropeways at Ashington, York- | 
shire Main and Stobswood collieries. 

Messrs. [INTERNATIONAL Combustion, Limrrep, Ald- 
wych House, Aldwych, London, W.C.2, have received 
several important orders for water-tube boilers. Among | 
them are repeat orders, for “ L” stoker-fired Lopulco 
boilers, from Messrs. South African Torbanite Mining 
and Refining Company and the Rotherham Corporation 
Electricity Department, and, for pulverised-fuel fired 
boilers, for Kirkstall Power Station. Orders have also 
been received for “ L" stokers and materials and coal- 
handling plants. 

Messrs. C. 8. Mtune anp Company, Liurrep, Harley 
Works, Octavius-street, Deptford, London, 8.E.8, have 
received an order for their “ C "’-type carbide-to-water 
acetylene generators, of 10 cwt. capacity, from Messrs. 
Jarrow Shipbreaking Company, Limited, who recently | 
purchased the 8.8. Berengaria for breaking up. These 
generators will be employed for supplying acetylene for 
cutting up the ship. 
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Sir Isaac Pitman and Sons, Limited. [Price ll. 12s. 6d. 
net.] 

Home Office 


tions of Certain 


How Factory Accidents Happen. Deserip- 
iecidents Notified to H.M. Inspectors 


of Factories. Volume XXII. let January, 1939. 
London : H.M. Stationery Office. [Price 3d. net.] 
Route Surveys 1 Pocket Book for the Survey, Design 
and Construction of Railways, Highways. Canals. 
Flumes, Levees. Pipe Lines, Transmission Lines, and 
Other Route Constructions. By Harry Ruspey. New 
York The Macmillan Company. London Mac- 


millan and Company, Limited. [Price 16s. net.] 
Calvert's Mechanics’ Year Book for 1939. Timperley, 

Altrincham, Cheshire: Sherratt and Hughes. [Price 

6d 


net 








Tus Faravay Mepat.—The Council of the Institution 
of Electrical Engineers has made the 17th award of the 


Faraday Medal, to Dr. W. D. Coolidge, director of 
research, Messrs. General Electric Company, Schenec 
tady, New York, U.S.A 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesda, 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig branch of trade change very slowly. Output is s1 || 
intermittent and meagre and makers have little ir 
stored but supply is more than ample for the modera: 
requirements of consumers, who continue to use con 
siderable quantities of cheap iron scrap in place of pi 
Foundries are far from busy but are gradually becominy 
rather better employed and may take increased supplic< 
of pig in the near future, but the prospects of a justifica 
tion for the resumption of continuous make are remot: 
Import duty and other charges against foreign ‘pig-iron 
have reduced Continenta! competition to practically ze 
Makers offer Cleveland pig freely at fixed figures, but 
buyers are backward and as disinclined as ever to 
purchase more than sufficient tonnage for early needs 
Second hands experience no difficulty in obtaining 
command of tonnage and find business quiet. Their 
operations are largely confined to transactions with o|< 
home customers. Export terms they are able to offer 
are not competitive with quotations for Gb ntinental 
iron and, realising the futility of efforts to put through 
business with firms abroad, they are making little or no 
effort to regain lost overseas trade. Recognised market 
values of Cleveland pig-iron are ruled by No. 3 description 
at 99s., delivered within the Tees-side zone. 

Hematite.—The demand for East Coast hematite for 
consumption is now slightly in excess of current output, 
and as it promises to increase steadily, producers expect 
an appreciable reduction of their heavy stocks. Most ot 
the supply is passing into use at local works, but hom« 
consumers elsewhere are calling for larger deliveries 
The latter are understood to have little iron on hand 
and to be disposed to replenish stocks. Sales continue 
mostly direct from makers to users, but merchants 
report the retention of a moderate home trade, and stil! 
continue to do a little business, in special qualities of 
hematite, with old customers abroad. Quotations 
stand at the equivalent of No. 1 grade of iron at 120s. 6d 
delivered to North of England areas. 

Basic Tron.—Producers of basic iron are turning out 
more tonnage than can be absorbed, but the demand is 
increasing and they continue to reserve the whole of the 


make for their own consuming departments. Thx 
quotation remains nominal at 92s. 6d. 
Foreign Ore.—Imports of foreign ore, against old 


contracts, are maintained on an improved scale, but 
consumers have heavy arrears of deliveries to accept 
before they can consider new business. To date, this 
month, unloadings amount to 45,248 tons, compared 
with 49,833 tons for the corresponding part of January 

Cleveland Mine to Re-Open.—Messrs. Pease 
Partners have decided to re-open their Loftus ironston 
mine, which has been closed for the past six months 
The re-start will afford employment for 700 men and will 
supply ore to Skinningrove [ronworks, where an addi 
tional blast-furnace was put into operation recently 

Blast-Furnace Coke.—Durham blast-furnace coke 
lentiful. Local consumers are taking larger supplies 
put have little occasion to buy. Sellers are keen to 
book orders at fixed figures, which are governed by good 
medium qualities at 24s. 3d. at the ovens. 


Manufactured Iron and Steel.—Semi-finished 
finished iron and steel producers are in a stronger position 
than for some little time, but while certain branches 
are better employed than recently, other departments 
are inconveniently short of orders. Stocks of foreign 
material have been used and A.R.P. orders involve 
heavy demands forsheet bars. The call forstrugtural stee! 
and shipbuilding material is, however, very limited 
Demand for all commodities is mainly for home purposes 
but some welcome improvement in export trade is 
reported. Forthe home business, principal market quota 
tions stand at : Common iron bars, 1 2/. 5s. ; steel bars, 11/. : 
soft steel billets, 71. 7s. 6d.; hard steel billets, 81. 1s. : 
steel ship, bridge and tank plates, 101. 10s. 6d.; steel 
ship rivets, 14/.; iron ship rivets, 15l.; steel construc 
tional rivets, 151. 5s. ; steel boiler plates, 111. 8s. ; stee 
angles, 101. 8s.; steel joists, 101. 8s.; Tees, LI1l. 8». 
heavy sections of steel rails, 91. 108. ; fish plates, 131. 10s 
black sheets, No. 24 gauge, 141. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 


Scrap.—The scrap market is more active than to! 
considerable time. Consumers of heavy steel are 
accepting bigger supplies under old contracts. but have 
little or no occasion to buy. Machinery metal is in demand 
at 72s. 6d., and heavy cast iron is selling at 67s. 6d 
while there are inquiries for light cast iron the quotations 


for which run from 52s. 6d. to 55e. 


and 
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Roap ArcHITEcTURE Exuiprrion.--Mr. Herbert 
Morrison, M.P., is to open, on Wednesday, March |, an 
Exhibition dealing with ‘“‘ Road Architecture, the Nee¢ 
for a Plan,” at the Royal Institute of British Architects 
66, Portland-place, London, W.1 The Exhibition 
which will be open to the public on weekdays from 
March 2 until March 31, from 10 a.m. to 8 p.m. (Saturdays. 
5 p.m.), will deal with the combined problem of © ads 
and buildings. It will illustrate and analyse the growing 
evils of haphazard building development, and _traffi 
congestion, the destruction of amenities, the spoiling 
the countryside, and the present lack of collaboration 
between road users and building users. It will 2!s° 
review what is being done in this and other countries 
and suggest what might be done. After being shown 
London, the Exhibition will go on a year’s tour of tH 
principal provincial centres. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

n and Steel.—The local steel and engineering trades 
are happily placed. Inland business is improving, while 
there is a better call on export account for a large variety 
ngineering products. Probably no industrial centre 
in this country realises the value of export trade more 
than Sheffield, and strenuous efforts have been made 
during the past few years to cultivate foreign markets. 
\ careful study has been made of the designs favoured 
by overseas buyers, with due regard to price, with the 
result that more foreign customers are favouring Shef- 
field-made products. Rising outputs are reported in the 
raw and semi-finished steel branches, and the market 
more settled. The consumption of pig-iron and | 
hematites shows an increase, and there is a good market 
in both basic and acid materials. Rolling mills, forges, 
and press shops are better 4° 
various concerns operating in the heavy machinery and | 
engineering branches reveal that order books are well- | 
filled, and inquiries numerous. While Sheffield works 
continue to do an increasing volume of business in con- | 
nection with the Government’s defence programme, | 
commercial business is not being neglected. Hollow | 
forgings and boiler drums are in demand. Electrical | 
equipment makers, also, are busier than for some time 
past. Grinding and crushing machinery is in demand 
by foreign mining enterprises abroad, while a steady run 
being experienced in dredging accessories. More | 
orders are coming to hand for steelworks and ironworks | 
machinery. Record outputs are being achieved by 
makers of high-efficiency steels, the automobile and | 
aircraft trades taking increased tonnages, while stainless 
steel requirements show a substantial rise as compared 
with a year ago. The lighter trades are more actively | 
employed. Activity in connection with the production | 
of armaments has resulted in a demand for all types of 


of 


is 


machine tools, in addition to hacksaws and blades, 
twist drills, files, milling cutters, and fine-measuring 
tools. There is an improving market in farm and garden 
tools, while plantation tools are in demand in overseas 


markets, despite keen German and French competition. 
South Yorkshire Coal Trade.—Business on export 
account limited. Consumers abroad are ordering 
sparingly, but there are hopes of an early improvement. 
Small! coal is only in moderate demand, and bunker coal 
weak section. Exports from the Humber ports 
last week totalled 52,500 tons, as compared with 73,000 
tons in the corresponding week last year. The inland 
market develops slowly. Industrial fuel is in demand, 
but the tonnage being consumed is not so heavy as a 
Small coal is going to electricity generating 
stations in large amounts. The house-coal market 
quieter, most types being only in moderate demand. 


Is 


is 4 


year ago 


1s 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The 


Welsh Coal Trade.—The question of price was 
brought to the fore on the Welsh steam coal 
market during the past week. It was reported that 
business in two separate markets had been diverted 
) foreign competitors. The Greek State Railways in 
the past few years have placed practically the whole of 
their coal requirements with German shippers, but 
South Wales has secured some business in this direction. 


Recently, the Railways were inquiring for about 60,000 
tons of coal, an order which has been largely held 
locally for some while. Last week it was announced 
that the business had been given to German and Polish 


shippers, 35,000 tons to the former and the balance of 


25,000 tons to the latter. The Algerian State Railways 
also. diverted business from the district. This was for 
150,000 tons, and was secured by Belgian suppliers. 
The order was chiefly for coal, though it included a 


small portion of patent fuel, which was secured by 
South Wales shippers. It was reported that the Belgian 
producers were able to quote prices about ls. 6d. per ton 
below the local offers. On the other hand, however, the 
Newfoundland Government bought about 50,000 tons | 
of coal locally. As a result of the high cost of bunker | 
a Cardiff trawler owning concern, which in the past | 
t\lways specified coal burners when ordering new 
tonnage, has placed contracts for the supply of an oil- | 
fuelled In size, she will be similar to the existing | 
fleet, and she will be delivered about June next. Should 
the vessel prove satisfactory, the same owners will buy 
' further oil-fuelled vessel. An official of the firm | 
ned stated that as a result of the rises in the price | 
the cost of each trip by a trawler had increased 
over the past three years. At the close of last | 
‘he question of bunker prices for the trawlers was | 
bject of an appeal by the owners concerned to the 
Wales District Committee of Investigation, who, | 
ring evidence, decided that the price then 
the Control Board under the South Wales 
Coal Mines) Scheme, was neither unjust nor 
nable. The visit of leading personalities in the 
lt coal trade, which was to have been paid during 
week was caricelled, owing to the illness of 
Ufficiale Dottore Ingegnere Bartolomeo Nobili, 
the Italian Coal and Metal Monopoly, who was | 
isited Cardiff, together with his chief assistant 
ind his London representative. Conditions on 

t failed to show much change during the week. 
of best large grades were again adequate to 
resent requirements, although as surplus stocks 
t accumulate greatly owing to the substantial 
sellers still fiad to complete, the tone was 
idy. Inferior sorts were freely available. A 
ruled for the popular dry sized sorts, which 
for a good demand, but which were still very 


coals 


has 


vessel. 


try } 


by 


oyed. Inquiries at | 





limited. Smalls were offering in excess of requirements, 


and with collieries’ stocks still showing expansion the | 


tone was dull. Cokes were readily available, while 
patent fuel and pitwood were unchanged. 

The Iron and Steel Trade.—Quiet conditions continued 
to rule in the iron and steel and allied industries of South 
Wales and Monmouthshire during the past week. Works 
were again chiefly relying upon orders already on hand 
to maintain operations. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—Rather a better tone has to be 
| Begawdted in connection with the Scottish steel trade 
this week, and Government work has much to do with 
this improvement. The general demand is better and 
the majority of the works are more fully employed than 
of late. Inquiries are more encouraging, and there is 
the prospect of quite a substantial tonnage being fixed 
up for export. uction is well maintained, and in 
order to meet the increase in business the management 
of Messrs. The Steel Company of Scotland, Limited, 
decided to restart the 80-ton mill which was closed down 
early last October, and to resume working on a three- 
shift basis in the mills which have recently been running 
on short-time. A further indication that business has 
an upwafd tendency is the announcement that Messrs. 
Colvilles, Limited, have arranged for the starting u 

of another furnace at their Clydebridge works. With 
orders for new tonnage still scarce there is little change 
in the demand for shipbuilding material, but in the 
black-steel sheet trade active conditions are general, and 
the same is the case in structural sections. The makers 
of black and galvanised sheets have now heavy order 
books, and the Government are pressing for deliveries of 
material for their air-raid precaution schemes, while the 
requirements of the makers of containers and motor cars 
represent a considerable tonnage. The Air Ministry 
recently decided to place orders for 41 balloon sheds, and 
out of that number 14 have been placed with the following 
firms in the West of Scotland :—Messrs. A. & J.Main and 
Company, Limited, Glasgow,, seven sheds; Messrs. 
Alexr. Finlay and Company, Motherwell, five sheds 
and Bladen and Company, Limited, Glasgow, two sheds. 


The Scottish steel trade overall is certainly much busier, | 


but the great regret is that the bulk of the business is on 
Government account. The following are the current 
quotations : 
101. 108. 6d. per ton ; sections, 101. 8s. per ton ; 
plates, 12/. 2s. 6d. per ton ; black-steel sheets, No. 24 
gauge, 141. 15s. per ton ; 
sheets, No. 24 gauge, 171. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The slight improvement in the 


state of the malleable-iron trade of the West of Scotland | 


is fairly well maintained this week, and makers are very 
hopeful that it will continue. The re-rollers of steel bars 
are also a little better off for work, and they also come 
into the reckoning in connection with some of the latest 
orders placed locally by Government departments. Full- 
time running is not yet assured. The present 
as follows :—Crown bars, 12/. 5s. per ton 
delivery or export ; re-rolled steel bars, 111. 15s. per ton 
for home delivery, and 111. per ton for export; No. 3 
bars, 121. per ton, and No. 4 bars, 12/. 5s. per ton, both 
for home delivery. 

Scottish Pig-Iron Trade.—With the improvement in 
general trade, a more healthy tone now prevails in the 
pig-iron trade of Scotland, but there is plenty of room 
for a much better demand. Heavy stocks are held, and 
makers are in the position of being able to meet all calls 
promptly. It is recognised that the requirements of the 
steel trade will be heavy and on the upgrade, during the 
next few weeks, and with the speed-up in house building 
as the spring advances, there will be a better demand 
from the foundries. The outlook is certainly much more 
favourable. The following are the current market quota- 
tions :—Hematite, 61. 0s. 6d or ton, and basic iron, 
5l. per ton, both delivered at the steel works ; foundry 
iron, No. 1, 51. 8s. per ton, and No. 3, 51. 5s. 6s. per ton, 
both on trucks at makers’ yards. 





Coat Propvction in Potanp.—The output of coal 
in Poland during the first 11 months of 1938 was 
34,660,000 tons, compared with 32,880,000 tons in the 
corresponding period of 1937, representing an increase of 
5-41 per cent. in the current year. 


An Otp-EstaBLisHeD Rops-Makine Firm.—Messrs. 
Thomas Hart, Limited, Lambeth Rope Works, Black- 
burn, who specialise in the production of cotton driving 


| ropes and cotton driving banding for spinning machinery, | 


are this year celebrating the 150th anniversary of their | 


foundation. The works, which were established by a) 


Thomas Hart in 1789, have not always been in the same 
part of the town of Blackburn. The first were probably | 
in a situation which has become known as “ Cable-| 
street,”” and these were subsequently transferred to | 
Spring-hill, where the open-air portion of the works ran | 
along what is now the front of Blackburn Railway 
Station. In 1866 land was purchased for a new works in | 


‘Lambeth-street, from which the Lambeth rope takes its | 


name. The business has passed through several genera- | 
tions of the Hart family, the present Lambeth Works | 
having been founded by a Thomas Hart. In 1927) 


the business was formed into a public company in the | 
name of Messrs. Thomas Hart, Limited, the then and | 
present managing director being Mr. R. E. Hart, M.A., 
M.1.Mech.E. 





-Boiler plates, 111. 8s. per ton ; ship plates, | 


medium | 


and galvanised corrugated | 
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or home | 
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NOTICES OF MEETINGS. 


| Instrrution oF Mrecnanicat ENGINEERS.—To-night, 
| 5.30 p.m., Storey’s-gate, Westminster, S.W.1. Annual 
| General Meeting. ‘‘ The Modern Paper-Making Machine,”’ 
| by Mr. W. H. Orr. North-Eastern Branch: Monday, 
| February 20, 6.30 p.m., The Mining Institute, Neville 
| Hall, Newcastle-upon-Tyne. The Thomas Lowe Gray 
| Lecture: “‘ Some of the Aspects and Problems of the 
| Development of High-Speed Craft and Its Machinery,” 
by Mr. H. Scott-Paine. North-Western Branch : Thursday, 
| February 23, 7.15 p.m., Engineers’ Club, Manchester. 
“The Examination and Tests of Welded Parts for Steam 
Power Plant,” by Mr. Ac H.Goodger. Institution : Friday, 
February 24, 6 p.m., Storey’s-gate, Westminster, S.W.1. 
Extra General Meeting. ‘‘ The Combustion Gas Turbine : 
Its History, Development and Prospects,” by Dr. A. 
Meyer. Midland Branch: Friday, February 24, 7 p.m., 
The Central Technical College, Birmingham. Joint 
Meeting with the South Midland Centre of Tux Institv- 
TION oF Exectricat Enoingrers and the Birmingham 
and District Association of Tue InstrruTion or Crvit 
Enoineers. The Faraday Lecture: “The Long- 
Distance Telephone Call—A —— of Engineering and 
Co-Operation,” by Captain B. 8. Cohen. Scottish Branch : 
Friday, February 24, 7.45 p.m., Robert Gordon's College, 
Aberdeen. Lecture: ‘“ Imperial Airways and Machinery 
Development,” by Mr. A. V. Valder. Also on Saturday, 
February 25, 7.15 p.m., The Technical College, Dundee. 


InstTITUTION OF ELEcTRICAL ENGINEERS.—~Scottish 





Centre: To-night, 7.30 p.m., The Royal Technical 
College, George-street, Glasgow, C.1. The Faraday 
Lecture: ‘The Long Distance Telephone Call—A 


Triumph of Engineering and Co-Operation,’ by Captain 
B. 8. Cohen. Institution : Monday, February 20, 7 p.m.. 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Meeting. Discussion on “The Steam Cycle,’’ to be 
— by Mr. E. L. Luly. Northern Ireland Sub-Centre : 
uesday, February 21, 6.30 p.m., 9, Wellington-place, 
Belfast. ‘‘ The London Television Service,’’ by Messrs. 
T. C. Macnamara and D. C. Birkinshaw. Mersey and 
North Wales (Liverpool) Centre : Tuesday, February 21, 
7.30 p.m., The Technical Institute, The Grosvenor 
Museum, Chester. Joint Meeting with Tue CHeEstTeR 
ENGINEERING Soctety. ‘“‘ Testing of Transmission Line 
Insulators Under Deposit Conditions,” by Professor 
W. J. John and Dr. C. H. W. Clark. Institution : Thurs- 
| day, February 23, 6 p.m., Savoy-place, Victoria-em bank - 
ment, W.C.2. Ordinary Meeting. ‘The Metadyne 
and Its Application to Electric Traction,” by Messrs. 
G. H. Fletcher and A. Tustin. West Wales (Swansea) 
Sub-Centre: Thursday, February 23, 6.30 p.m., The 
Technical College, Mount Pleasant, Swansea. “ Elec- 
tricity in Coal Mines : A Retrospect and a Forecast,” 
Mr. R. Nelson. 

Roya Instrrvtion : To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“‘ Aeroplane Controls," by Professor G. T. R. 
Hill. Saturday, February 18, 3 p.m., “ Crystals of Organic 
Substances,” by Professor Sir William Bragg. Thursday, 
February 23, 5.15 p.m., “* Photochemistry,”’ by Dr. C. G. 
Goodeve. Saturday, February 25, 3 p.m., “ Crystals of 
Organic Substances,” by Professor Sir William Bragg. 

Nortu-East Coast InstrruTion OF ENGINEERS AND 
SHIPBuILDERS.—Sunderland Branch: Monday, Feb- 
ruary 20, 7.15 p.m., The Technical College, Sunderland. 
‘* Development of the Poppet Valve Steam Enginc,”’ 
by Mr. John Ferguson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, February 20, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. Joint Meeting with Tur 
InstiTuTE oF Merats. “ Automobile Construction in 
Terms of Light Alloys,” by Mr. L. H. Pomeroy. Birming- 
ham Centre: Tuesday, February 21, 7.30 p.m., The 
James Watt Memorial Institute, Birmingham. “ Valves 
and Valve-Seat Technique for Automobile and Aero 
Engines,” by Mr. F. R. Banks. Luton Centre : Tuesday, 
February 21, 7.30 p.m., The George Hotel, Luton. ‘‘ Fac- 
tory Experimental Work and Its Equipment,” by Mr. 
A. G. Booth. North-Eastern Centre : Friday, February 24, 
7.15 p.m., The University, St. George’s-square, Sheftlield. 
‘* Unification of Body and Chassis-Frame,”’ by Mr. W. 
Swallow. 

InstiTuTION oF Crvim ENGrnrERS.—Tuesday, Feb- 
ruary 21, 6p.m., Great George-street, Westminster, 8.W.1. 
“The Stérstrom Bridge, Denmark,’’ by Messrs. G. A. 
Maunsell and J. F. Pain. Newcastle-upon-T'yne and 
District Association; Tuesday, February 21, 7.30 p.m., 
The North of England Institute of Mining and Mechanical 
Engineers, Westgate-road, Newcastle-upon-Tyne. ““Water 
Supply,” by Mr. R. W. Grant. KHdinburgh and District 
Association : Wednesday, February 22, 6.15 p.m., The 
Royal Scottish Society of Arts, 16, Royal-terrace, 
Edinburgh, 7. “ Railway Work in North China,” by 
Mr. W. O. Leitch. Newcastle-wpon-Tyne and District 
Association : Wednesday, February 22, 7 p.m., Stockton- 
on-Tees Co-Operative Society’s Café, Stockton-on-Tees. 
* Design and Construction of Main Trunk Sewers and 
Outfalls,’”’ by Mr. Gilbert Cowan. Bristol and District 
Association : Thursday, February 23, 5 p.m., The Royal 
Hotel, College-green, Bristol. ‘‘ Modern Methods of 
Civil Engineering Construction, with Special References 
to Mechanisation,” by Mr. J. H. A. Perkins. Yorkshire 
Association ; Thursday, February 23, 7.30 p.m., The 
Grand Hotel, Sheffield. ‘The Choice of Structural 
Materials,”” by Mr. H. C. Husband. 

InstTiTUTE OF Metats.—~Sheffield Local Section : Wed- 
nesday, February 22, 7.30 p.m., The University, St. 
Goce sour Sheffield. ‘‘ Metals of High Purity,’’ 
by Dr. C. H. Desch. ' 


For Meetings of other Societies, and of Junior Sections 
see page 2 of Advertisements. 
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WIND FORCES ON A SKYSCRAPER. 

Tue Empire State Building in the City of New 
York enjoys the dual distinction of being the 
tallest structure in the world and the subject of 
the most comprehensive series of structural wind- 
pressure investigations. The years occupied in its 
design and construction, prior to its completion in 
1931, were a period of widespread recrudescence of 
interest in engineering wind-pressure problems 
consequent upon the general advances in aero- 
dynamics and the development of: experimental 
apparatus for aeronautical research. The realisa- 
tion that the allowances in common use for wind 
loads on buildings, while probably safe enough in 
most circumstances, were based on false theories 
and yielded false conclusions as regards wind- 
pressure distribution, led to a number of highly 
instructive tests being carried out with models in 
wind tunnels. An important proportion of such 
work was done in the United States, particular 
attention being directed to structures, such as air- 
craft hangars, which by reason of exposure and 
mode of construction are exceptionally affected by 
wind forces. Equally, however, in the United 
States as elsewhere, it was appreciated that the 
great disparity in size between a building and a 
wind-tunnel model, and the differences between 
natural winds and the controlled air currents of 
a laboratory test, introduced possibilities of error 
which nothing short of comparable experiments 
could reveal. Primarily with this objective, struc- 
tures of simple form were therefore tested on the 
full and model sizes, the work of Bailey on a roofed 
shed at Manchester, and of Dryden and Hill on 
a chimney at the Bureau of Standards at Washing- 
ton being well-known examples from which promis- 
ing conclusions regarding the validity of the wind- 
tunnel method could be drawn, 

At this opportune moment for advancing the 
research further came the project for the construc- 
tion of the Empire State Building, the design 
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of which, in its early stages, served to emphasire 
the economic aspects of the prevailing uncertainty 
regarding wind-pressure allowances, inasmuch as 
the necessity for avoiding even the suspicion of 
insecurity in so notable a structure may have, to 
some extent unnecessarily, increased its cost. With 
admirable enterprise, the Technical Research 
Committee of the American Institute of Steel 
Construction prepared, in collaboration with the 
owners and engineers of the building, a co-ordinated 
programme of model and full-scale wind-pressure 
experiments which have now been brought to a 
conclusion with the publication, last September, of 
a paper* presented by Mr. J. Charles Rathbun to 
the American Society of Civil Engineers. 

It is significant of the relative difficulty of the 
two types of investigation, and more especially of 
the propensity of the natural wind to blow where, 
how, and when it listeth, that two considerable 
series of laboratory tests were completed in a 
matter of months, whereas the wind-pressure obser- 
vations on the actual building have had to be 
continued over the greater part of six years. The 
first wind-tunnel tests were made by Dryden and 
Hill at the Bureau of Standards on a 1/250-scale 
model, made for the most part of rolled aluminium 
plates and furnished with pressure holes round the 
periphery at levels corresponding to the 36th, 55th 
and 75th floors. Systematic explorations on the 
isolated model were made over a range of wind 
directions, account being taken of the speed gradient 
above the ground. The overturning moments, 
hence deduced by integration, were compared with 
direct balance measurements of overturning moment 
about a horizontal axis in the base. In a subsequent 
investigation, Professor Harris studied the effects of 
two neighbouring buildings on the distribution of 
wind forces, using the original model of the Empire 
State Building mounted, as before, in a 10-ft. wind 
tunnel. The principal conclusions drawn from these 
two series of experiments were that pressures below 
atmospheric prevailed over the greater part of the 
building whatever the wind direction, and that over- 
turning moments were not drastically affected by 
shielding, the reduction of wind pressure to leeward 
of a shielding building being compensated, in varying 
degree, by increases at high levels due to locally 
increased wind speed above the roof of the sheltering 
structure. 

The actual circumstances of the Empire State 
Building are intermediate between the exposed and 
closely shielded conditions of the wind-tunnel tests. 
It is completely surrounded, of course, by a densely 
built-up area, but most of the buildings in its 
immediate vicinity are relatively low and _ the 
nearest group of skyscrapers of comparable height 
is about half a mile away to the north and east 
Except at low levels, therefore, where wind pres- 
sures are of less interest, there is no shielding of the 
sort simulated in Harris’s tests which, it should be 
remarked, were designed, not to represent present 
conditions, but to anticipate a future possibility. 
exist in New York, however, abundant 
sources of atmospheric turbulence for every direc- 
tion of wind, with the result that consistent pressure 
records have been well-nigh unattainable. The 
experimental installation, carried out during the 
construction of the building and essentially the same 
as that provided on the model, consisted of 10 
pressure holes, distributed around the building at 
each of the 36th, 55th and 75th floors, and con- 
nected by pipes to batteries of U-tube manometers 
the readings of which were simultaneously recorded 
by electrically-operated cameras. Despite these and 
other refinements, very little reliance can be placed 
on the observations as representing the distribution 
of wind pressure in relation to the speed and direc- 
tion of the natural wind. The latter, measured by 
an anemometer mounted above the apex of the 
building at 1,263 ft. above ground level, were, not 
unexpectedly, found to be widely at variance during 
windstorms with the indications of other instruments 
at meteorological stations within a few miles. Even 
the anemometer on the Empire State Building was 
no doubt within the region of interference from the 
— on which it was mounted, so that its read- 
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ings were higher than the true speed of the approach- 
ing wind with which the wind loads should, strictly, 
be associated. Dryden and Hill considered this 
point during their experiments, and found that an 
anemometer so situated would read 25 per cent. 
above the true, general wind speed. 

Apart from comparisons between model and full- 
scale experiments, however, the accuracy of the 
anemometer is of no great moment so long as its 
readings are consistently related to the speed of 
the wind impinging on the building. The important 
factors, from the standpoint of design, are firstly, the 
relation between the wind load and the indicated 
wind speed, and secondly, the maximum value of 
such indicated wind speed likely to occur during the 
life of the structure. In the endeavour to ascertain 
these factors, the observers in the Empire State 
Building naturally took most of their readings on 
windy days, and it is noteworthy that the maxi- 
mum recorded wind speed was no more than 102 
m.p.h., 90 m.p.h. being exceeded on only two out 
of nearly 200 records. Under such conditions of 
high wind, extremes of pressure realised 
amounting, however, to less than 5 Ib. per square 
foot at one point on the windward face, and to a 
suction on the lee side of 9-4 Ib. per square foot 
below the internal pressure in the building. A 
feature of the distribution, unremarked by the 
author of the paper but well supported by other 
experimental evidence, is that the maximum posi- 
tive wind pressure occurred, not near the top or 
upper end of the structure, but at the 55th floor 
level, whereas the maximum suctions occurred to 
leeward of the 75th floor. The fict that the suction 
is twice the positive pressure is not surprising, 
although the disparity is more marked for the 
actual building than for the model 

The combined effect of the maximum recorded 
amounting to 


were 


positive and negative 
about 15 Ib. per square foot, oceurred with a wind 
blowing obliquely to the faces of the building and 
there is some, though admittedly rather uncertain, 
evidence from other of the full-scale records to 
suggest that, with a wind blowing normally to a 
face of the building, the total wind pressure might 
be twice as much. In other words, an overall wind 
load of 30 Ib. per square foot in a %)-mile an hour 
wind, represents the upper limit of the full-scale 
measurements and considerably exceeds the average 
measured over the whole building. When regard 
is paid to the general characteristics of the pressure 
distribution and to the shielding effects of surround 
ing structures, which may legitimately be taken into 
account, there is justification for Mr. Rathbun’s 
very cautious conclusion that “the data have not 
shown that 20 Ib. per square foot is an improper 


pressures, 


value for the assumed lateral load on a building of 


the type of the one investigated when in a similar 
environment.” On the other hand, it is well worth 
noting that Dryden and Hill concluded, from their 
wind-tunnel tests of the wholly unsheltered model, 
that a satisfactory value for total wind load was 
0-0038 V* lb. per square foot. When V is 90 m.p.h., 
this formula equates to 31 lb. per square foot, 
which is in good agreement with the loading deduced 
from the recorded pressures at exposed situations 
on the actual building. 

The estimation of wind pressures is, of course, 
no more than a means to the end of safe construc- 
tion combined with economy, and the performance 
of a building in relation to the cost of its strength 
must always be the criterion of engineering success. 
Recognising that a variety of factors, many of them 
incalculable, must contribute to the behaviour of 
an exceptionally tall building in a wind storm, and 
fully appreciating the value to engineers of C. T. 
Morris’* stress measurements upon the American 
Insurance Union Buiiding at Columbus, Ohio, the 
Institute of Steel Construction arranged for a study 
of the plastic and elastic action of the Empire State 
Building to be conducted over a period of years 
concurrently with the measurements of wind pres- 
sure. The second part of Mr. Rathbuh’s paper, 
giving the results of this investigation, tells how 
the stresses imposed upon the steel framework by 
wind loading were determined by extensometers 
applied to four of the main vertical columns at the 


* Practical Design of Wind Bracing. Am. Inst. Steel 
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level of the 24th floor ; how the horizontal sway and 
vibration were measured by a plumb line 970 ft. 
long, and by a collimator sighting up the clear 
opening of the central well or fire tower from the 
6th to the 86th floors; and, finally, how the load- 
deflection and rigidity characteristics of the great 
building were studied by means of a skeleton frame 
model about 9 ft. high, made of brass strip. On 
account of its symmetrical plan form, the Empire 
State Building is almost perfectly suited for experi- 
ments of this sort, and some really remarkable 
records were made. Consistent observations during 
wind storms, for example, revealed that the struc- 
ture was deflected to windward, as though it were 
a loaded cantilever, by distances increasing with 
height up to a matter of several inches at the top 
floor. Superimposed on this mean deflection were 
vibrations, caused by gusts, sometimes exceeding 
4 in. in amplitude and having a periodic time of 
rather more than 8 seconds. By comparing these 
characteristics with those of the framework model, 
Mr. Rathbun has estimated that a uniformly distri- 
buted horizontal loading of 13-4 Ib. per square foot 
represents the effect of a wind blowing directly 
against the wider face of the building at 50 m.p.h. 
to 60 m.p.h., which again agrees well with Dryden 
and Hill’s prediction. 

This degree of concordance, however, must be 
accepted with some reserve as based upon fortuitous 

perhaps even fortunate—observations, since the 
behaviour of the actual building proved to be 
highly complicated. In particular, its deflections 
were found to be partly plastic as well as elastic, 
the implication being clear that the masonry filling, 
and to a less extent the joints in the steelwork, 
departed appreciably from Hooke’s law. The 
column stresses deduced from the extensometer 
readings are, in consequence, often seriously at 
variance with those computed from the measure- 
ments of wind pressure. Even more striking is the 
fact that if the building were simply a steel frame 
carrying the Structural mass, its period of vibration 
in the plane normal to its greater length in plan 
would be nearly 18 seconds, instead of the 8-25 
seconds actually measured. Evidently the effect 
of the masonry is to make the building about 4} 
times as stiff as if the steel frame alone held it in 
position. This figure so fully corroborates previous 
estimates* as to suggest that structural engineers 
might safely effect some economy in respect of this 
source of strength; not to the full extent, since 
allowance must be made for the deterioration of 
masonry with age, yet not wholly neglecting it as 
is commonly done. In this country the hazards of 
earthquake or hurricane are mercifully rarer than 
in many situations abroad, where it is perhaps a 
wise precaution to regard the stiffness of masonry 
as a comfortable safeguard. Hence the point, like 
many others, in Mr. Rathbun’s paper, at least 
warrants fresh consideration. For, although our 
ideas of a commercial building are more modest 
than an American skyscraper, we shall not study 
the results of these experiments without profit ; 
and while, structurally speaking, we do not feel 
that * we needs must love the highest when we see 
it.” we do feel, as engineers, nothing less than 
respectful admiration for those who created the 
Empire State Building. 








THE LONDON COUNTY COUNCIL’S 
HIGHWAY POLICY. 

As might perhaps have been expected, consider- 
ing the somewhat strained relations which exist 
between the Ministry of Transport and the London 
County Council, the latter body have decided that 
they cannot proceed with three schemes of road 
improvements, which were envisaged in what is 
now commonly known as the Bressey Report. 
The stumbling-block is, of course, finance; or 
rather, a difference of opinion as to what propor- 
tions of the cost should be borne by the central and 
local authorities, respectively. The course of the 
negotiations, which has led to a state of deadlock, 
though, we hope, this will not be more than 
temporary, is set out in a report which was jointly 


* Cf. Structural Engineering Problems. By David A. 
Molitor. Detroit, Mich.; The Peters Co. 
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presented to the Council at their meeting on 
Tuesday, February 7, by the Highways and Finan 
Committees. This report, with the recommendatiun 
which we have already mentioned, was adopted 
unanimously by the main body after an amendmeiit 
had been withdrawn. 

Stated briefly, the whole trouble is that the 
Minister of Transport cannot be persuaded to make 
a grant higher than 60 per cent. of the approved 
net cost towards the schemes which the Council 
profess that they are willing to undertake ; while 
the Council are holding cut for a higher proportion, 
75 per cent. being the figure mentioned. This ques- 
tion of the rate of grant was, in fact, being discussed 
with the Minister before the Bressey Report was 
published in May, 1938, the difficulty which the 
Council was likely to have in raising large capital 
sums, in addition to its normal requirements, being 
particularly stressed. The point was also made that 
some of the routes later dealt with by the Bressey 
Report were comparable with trunk roads, the cost of 
construction and maintenance of which, outside 
London, was entirely borne by Government funds. 
It was urged that the expenditure on the schemes 
envisaged in the Report was so large that the Council 
would not be justified in undertaking the work with 
a grant as low as 60 per cent. It is true that this 
proportion is the normal rate for schemes ~ of 
exceptional magnitude,” which are to be executed 
expeditiously, but it wis argued that the schemes in 
question do not come under this heading. “* Both 
as regards capital expenditure and the ultimate 
liability involved, they are without precedent and 
outside the previous range of contemplation.” 

No decision had been received from the Minister of 
Transport on this important question by May 26, 
1938, on which day, it is stated, the Highways 
Committee met specially to consider the Bressey 
Report. As a result, the conclusion was reached 
that, even if assistance were granted from the Road 
Fund at a satisfactory rate, the Council could not 
undertake more than a limited number of major 
schemes, owing to their existing heavy commitments 
generally, and the demands already being made 
upon the staff engaged on street -improvement work. 
It was therefore decided that the most helpful 
contribution, which could be made towards improv- 
ing London’s traffic conditions, would be to select 
two or three large schemes which were urgently 
required and could be completed within a reasonable 
period. The various other Committees of the 
Council concerned. were informed of this decision, 
and the General Purposes Committee agreed to take 
the steps required to secure the necessary parlia- 
mentary sanction. At a later meeting, two of the 
three main schemes that had been earmarked for 
consideration were approved in detail ; and instruc- 
tions were given for the preparation of parlia- 
mentary plans and other essential documents. 
Exactly what these schemes involved and where 
they are situated are not mentioned, perhaps for 
obvious reasons, but some idea of their magnitude 
can be gained from the statement that they were 
estimated to cost 18,250,000/. 

Shortly afterwards, however, progress was checked 
by a letter from the Ministry of Transport, in which 
it was pointed out that, in recognition of the high 
cost of acquiring property for highway improvements 
in London, the net cost of such acquisition, instead 
of the site value only, wis to be taken as the basis 
for any grant. Generally speaking, however. the 
general rate of grant would be reduced from 60 per 
cent. to 50 per cent., though the higher figure might 
be allowed in case of “‘ works of exceptional magni- 
tude and traffic importance, if carried out expedi- 
tiously.” The letter added that the Minister was 
prepared to make a grant of 60 per cent. in the case of 
the two schemes under consideration. The Highways 
Committee, however, considered this inadequate. 
and recommended the Council not to promote !egis- 
lation during the present session. In this connection. 
the Report considered at the meeting last week 
records the Minister’s view that 60 per cent. is 4 
sufficiently high proportion, even for works 0! 
exceptional magnitude, and that accept ince of the 
Council's claim for an increased rate of grant would 
mean that other authorities would demand to be 
| similarly favoured. The Minister also considered 
| that the expenditure involved would not form 40 
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undue proportion of the Council’s borrowings, as | ruary 6 at the annual dinner of the North-Eastern | for them to take up power flying. In its original 
has been contended. Branch of the Institution of Mechanical Engineers. | form, gliding was largely dependent upon the suit- 

To these arguments, the Committee make a The opinion was sometimes expressed, he said, that ability of a few hill sites, a matter in which this 
reasoned reply. They point out that if all the schemes | the Admiralty demanded unduly high qualifications | country is considerably handicapped, but by 
outlined in the Bressey Report were undertaken and | from officers, but watch-keeping was not the only | towing by car, or by the use of a winch, these 
completed within the envisaged period of thirty | duty required of an engineer-officer in the Royal drawbacks can be overcome and thé art can be 
vears, on the basis of 60 per cent. grants, the Council | Navy. In the words of The King’s Regulations, | practised equally well in flat country. The original 
might have to find capital sums of between “The engineer-officer is to be regarded as the | practice was to tow the machine off the ground by 
1,500,000/. and 2,000,000/. during each year of that | mechanical expert of the ship, and his advice is to means of a starting crew. The provision of mech- 
period. If the total cost were 120,000,000/., the be sought when necessary in connection with the anical towage has greatly enlarged the possibilities. 
difference between an 80 per cent. grant and a/ upkeep of machinery and mechanical fittings not |'To-day “ auto-towing”’ is largely employed | in 
60 per cent. grant would mean that 24,000,000/. less |in his charge.” In addition to what might be, America, but has some disadvantages. A_ light 
would have to be raised in loans on the credit of the | described as “ straight’ marine engineering, he }-in. cable is employed, about 200 ft. long, but the 
London ratepayers. The Council’s present capital was now concerned with submarines’ internal- | driver of the car must be on the alert when instruct- 
commitments are 63,000,000/., allowing nothing for | combustion engines, gun mountings, torpedoes, ing, should the pupil make a mistake. The driver 
air-raid precautions, which the Council will have mines, hydraulics, catapults, aircraft loading gear, can, to a certain extent, control the flight and 
to finance either directly or indirectly. It is hinted,| and aircraft frames and engines. In connection correct a pupil’s mistake. For more advanced 
therefore, that this new burden would place an| with these, there were important posts to be filled flying, a longer cable is used. The cars employed 
undesirable strain on the Council’s borrowing | at the Admiralty, in the dockyards, and on the must be heavy and powerful, and are rather liable 
powers. Finally, it is pointed out that grants on a | staffs of commanders-in-chief, &c., and all training to damage owing to travelling over rough ground 
75 per cent. basis have been granted for the recon- | of the engineering personnel, both officers and men, | at high speed. Fuel consumption is high, »nd space 
struction of weak bridges and for the portal-to-portal | was under the direction of engineer-officers. Men | must be allowed for acceleration and deceleration, 
section of the Blackwall Tunnel duplication. They | were wanted who could deal effectively with any | so that if the field is of limited size, the glider may 
were also promised for the Charing Cross bridge and | or all of these sections, and who, within limits, | only be towed for a very short time, while the slow 
the Elephant and Castle schemes. Moreover, it is| were capable of going anywhere and doing any- | speeding up does not allow of much chance of the 
reperted that many of the roads covered by the thing. The Navy offered a wider scope and a_/ driver correcting a pupil’s mistakes. Winch towing 
present survey are analogous to trunk roads, which | greater variety of engineering activity than any | of the kind now adopted at Oxford and elsewhere 
outside large towns are constructed and maintained | other Service, and the Engineering branch now | consists in towing by a winch carried on a car placed 
exclusively from national funds. As an answer,| comprised more than a quarter of its whole | at right-angles to the line of pull. The car is 


presumably, to any charge of obstruction, they add | personnel. located at the field boundary, and 1,000 yards of 
an imposing list of the larger highway and bridge RESEARCH AND THE ELECTRICAL INDUSTRY. steel cable can be used. A winch engine of 45 h.p. 
schemes which they have in hand, or are con ad : ¥ r ; to 80 h.p. will give towing speeds of 10 m.p.h. to 
templating. Che annual luncheon of the British Electrical and | 35, m.p.h. The advantages are numerous. A winch 


Allied Industries Research Association was held at | goes not ‘have to accelerate its own weight and no 
the Savoy Hotel, London, on Friday, February 10, space is wasted for deceleration. The nature of the 
the President (Lord Stamp, G.B.E.) being in the ground is immaterial. Fuel consumption is small, 
chair. The toast of “The Association” was pro-| while, in teaching, the sensitiveness of the winch con- 
posed by the President of the Institution of Electrical | trols and the good view of the driver are very con- 
Engineers (Dr. A. P. M. Fleming), who recalled that | siderable advantages. Last summer this method 
he was one of the members of a committee whose | enabled 4,000 starts to be made at Oxford with 
efforts had led up to its formation twenty years ago. | relatively little damage, and the equipment is 
At that time, he said, the various interests concerned inexpensive. In the latter part of his lecture, Mr. 
were a little suspicious of each other, and one of | Kronfeld dealt with the subject of soaring, discussing 
the greatest achievements of the Association had | jt ynder the headings of hill soaring, cloud soaring, 
been to persuade competitors to compare notes. | thunderstorm and thermal soaring, all of which 
This success was largely due to the work and wise depend upon the pilot’s ability to take advantage 
guidance of their director, Mr. E. B. Wedmore, and | of upward currents of air, and involve a practical 
there was every indication that now certain imme- knowledge of meteorological conditions. The record 
diate technical problems had been solved it would height reached with a sailplane, equipped with 
be possible to undertake that long-term research oxygen apparatus, is 22,310 ft., this having been 
to which the industry must in future look for its | pind flying in clouds. The English record is 
prosperity. In reply, the President said that there | 19.0090 ft. The record English distance is 220 miles, 
could be no doubt about the utility of the Associa- | and the world’s record, held by Russia, 405 miles. 

tion or of the value of research to industry. The 
electrical industry had no real industrial or com- 
mercial history apart from the history of research 
and invention. Most industries had grown out of, 
and often still clung to, primitive operations on 
raw materials to supply age-old needs ; scientific 
research was added to them, complicated them, 
disturbed them and by many was thought to be of 
doubtful advantage unless it could be confined to 
benefit those who promoted it. They contended 
that it merely made competition more keen and 
NOTES. created unnecessary obsolescence in industri! 


It cannot be said that the position is satisfactory. 
Neither can it be said that the fault is on one side 
only. To the charge of obstruction made at the 
meeting of the Council, at which the Report was 
considered, the Chairman of the Highways Com- 
mittee replied that this did not necessarily mean a 
pigeon-holing of the Bressey Report, though later 
Mr. Herbert Morrison stated that they could not go 
forward on a 60 per cent. basis., and accused the 
Government of reducing grants, with the knowledge 
that it would prevent the scheme going forward at 
a time when so much money was being spent on 
re-armament. It will be seen, therefore, as so 
often happens with major schemes relating to 
London, that matters are complicated by political 
factors, which is a pity. At the same time, there 
are some grounds for the contention that these roads 
should be treated as trunk roads, especially as their 
utility, if they are ever constructed, will not be con- 
fined to London. Whatever the rights or wrongs 
of the matter it would be regrettable if these 
schemes and others like them were shelved, even 
for a short period. The increasing traffic congestion, 
as Sir Charles Bressey himself has _ recently 
pointed out, make better road communication in 
the Metropolis every day more necessary. This 
necessity would be greatly increased if the country 
were unhappily and suddenly to find itself in a 
state of war. 


NATIONAL APPEAL FoR REFUGEE SCIENTISTS. 

On the occasion of the inauguration of a National 
Appeal by the Society for the Protection of Science 
and Learning, on behalf of the refugee scientists and 
other scholars at present in this country, a con- 
versazione was given by the Royal Society, at 
Burlington House, on Tuesday, February 7. The 
guests, numbering nearly 1,000, and including some 
hundreds of refugee scientists, were received by 
Sir William Bragg, O.M., President of the Royal 
Society, and Sir Frederic Kenyon, G.B.E., President 
plants. The whole genesis of the electrical industry Of the British Academy. Addresses of welcome were 
oe was different. It had been born out of research and | delivered by both Sir William Bragg and Sir Frederic 

HE present rapid expansion of the Royal Navy. was meeting the created needs of an advanced civilisa-_ Kenyon, the former pointing out, in the course of 
and the very varied equipment now carried in all tion. Continued research was its natural sustenance. his remarks, that the occasion was in accordance 
ships of war, continues to call for greater numbers | The contact maintained between the research depart- with the best traditions of the Royal Society. The 
and more diversely qualified engineering personnel. ments of the railways and the Association was close Society was an international body which, since the 
lo train artificers to the naval standard of profi- and covered a verv wide ground. He hoped that its early days, had established communication with all 
cency takes at least five years, and the course of work would not be eramped by individualism or Parts and had kept in touch with all peoples of the 
training for officers in its entirety, is still more by a desire to see results. The essence of research World. In his address, Sir Frederic Kenyon referred 
prolonged. ‘To meet this urgent need, the Admiralty was to proliferate into the unexpected and so to to the part played by the universities of this country 
has been recruiting artificers from among the trained | sybstitute for a few peaks of achievement a plateau in helping refugees. The position, he said, was a 
men in industrial engineering works ; and candidates at a generally higher level than the former plains. difficult one for the university staffs, as persons 
for the commissioned ranks are being accepted gay : invited to this country might subsequently compete 
direct from the public schools, at ages of 17 years to GLIDING AND SoaRinc. with them. Everything possible, however, had been 
18 vears 8 months, and from the universities at ages A very interesting lecture was delivered at the done to prevent that, and he thought that when 
between 21 and 25. There are still vacancies for Royal Society of Arts on February 8, by Mr. R. posterity looked back on this time, it would realise 
Suitable young men as artificers, however, and the Kronfeld, on the subject of gliding and soaring, that the country had benefited from the new sources 
inflow of potential officers from the schools and mainly from the point of view of the best form of of knowledge and thought that had been brought in. 
universities is not yet equal to the demand that teaching these arts. Mr. Kronfeld is instructor- | His Grace, the Archbishop of York, replied on behalf 
will arise as the shipbuilding programme develops manager of the Oxford University and City Gliding of the Society for the Protection, of Science and 
to completion. For this reason the Engineer-in- Club, and his paper aimed largely at showing how, Learning, of which he is President. ‘Ihe fellowship 
Chief of the Fleet, Engineer Vice- Admiral Sir George at comparatively little expense, clubs could be of learning and the commonwealth of science, he 
Preece. K.C.B., took the opportunity to urge the established which would enable a large number of | said, were among the main factors tending to inter- 
needs of the Navy and the attractive prospects persons to acquire air-sense of a nature likely to national understanding and peace; he did not 
that it offers as a career, when speaking on Feb-| make them efficient air pilots, should the need arise | believe that any country lost by doing service to 
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the whole world. The Society which he represented 
had been careful to ensure that no British scholar 
or student should be displaced by the appointment 
of refugee friends. The three Royal Charters, the 
Charter Book and the Mace of the Royal Society 
were available for the inspection of the Fellows and 
guests, and Professor E. N. da C. Andrade, F.R.S., 
had arranged a series of exhibits to illustrate the 
traditional connection of the Royal Society with 
men of science in foreign countries. These exhibits 
included a most interesting collection of manuscripts, 
letters and drawings taken from the Society’s 
archives, and relating to early work in electricity, 
magnetism, the telescope, the microscope and the 
anatomy of plants. We may mention also that 
the Friday evening discourse at the Royal Institu 
tion on the 10th instant was given by Professor 
Max Born, on “ Cause, Purpose and Economy in 
Natural Laws.”’ Professor Born is one of the 
distinguished academic refugees in this country 
and it was arranged that his discourse should be 
given during the week of the National Appeal for 
Funds of the Society for the Protection of Science 
and Learning 


Tue LNstirution oF ELecTRICAL ENGINEERS. 

In proposing the toast of ** The Institution ~ at 
the annual dinner of the Institution of Electrica! 
Engineers, which was held at Grosvenor House, 
London, on Thursday, February 9, the Lord Privy 
Seal, the Rt. Hon. Sir John Anderson, G.C.B., 
spoke mainly on the subject of civil defence and 
national service. Referring to the schedule of 
reserved occupations, he said that the schedule 
reserved a number of categories of works in the 
electrical industries down to various ages for 
different categories; a few of the categories, he 
wdded, required reservation down to the age of 21. 
Steps were also being taken to record and marshal 
the reserves of technical and professional ability, 
and in this matter Sir John acknowledged the 
valuable assistance being given to the Government 
by the Institution. In connection with civil defence, 
he said, the vital importance of doing everything 
practicable to secure continuity of electricity supply 
was widely recognised, and he referred to the national 
reserve of transformers and switchgear for emer- 
gency purposes, some particulars of which will be 
found on page 45, ante. The response was made by 
the president, Dr. A. P. M. Fleming, C.B.E., who 
occupied the chair. In the course of his remarks, 
Dr. Fleming said he thought there was no organised 
hody comparable with the Institution of Electrical 


Engineers in so far as the cumulative amount of 


scientific and technical knowledge and experience 
was concerned. The work of its members extended 
into all the fighting services, concerned itself with 
transport and with the all-important question of 
power supply, as well as with the provision of every 
kind of apparatus and plant. All the great technical 
institutions, however, had one feature in common, 
viz., that they shared the available knowledge 
hetween their members, who pooled their knowledge 
and experience for the common good ; it was out 
of that pool that development came. The future 
of the Institution of Electrical Engineers would be 
influenced by two factors, one of which was the 
continual growth and development of scientific 
knowledge and discovery, while the other was the 
standard of the rising generation of young engineers. 
Being closely associated with many young engineers, 
he was convinced that the prestige and future 
success of the Institution were in safe keeping. 
Mr. H. T. Young proposed the toast of * The 
Ciuests,”’ and responses were made by the Rt. Hon. 
the Earl of Dudley and Professor W. L. Bragg, 
O.B.E. One of the points made by Professor Bragg 
was that in modern physics many of the experiments 
made were really examples of electrical engineering 
upon quite a large scale. His concluding remark 
was to the effect that any way in which those 
associated with pure science could collaborate with 
and be used by industry and could share their 
knowledge with industry would be most heartily 
welcomed and enthusiastically supported. 


Tue Lystirution or Civi, ENGINEERS: Roap 


ENGINEERING SECTION. 


In the course of an address delivered by the 
at the inaugural 


chairman, Mr. F. C. Cook, C.B., 


ENGINEERING. 


meeting of the Road Engineering Section of the 
Institution of Civil Engineers, on Wednesday, 
February 8, the view was expressed that, with a 
constitution as broad as that of the Institution, it 
was to the advantage of engineering science that 
the needs of those engaged in specific aspects of the 
profession should be met within and not outside it. 
Mr. Cook believed that the establishment of the 
Section was in the best interest of the Institution, 
and was sure that it would be to the advantage of 
road engineering. He pointed out that the applica- 
tion of the intern»|l-combustion engine to road 
vehicles and the consequent development of road 
traffic had brought about a complete transformation, 
both in road design and in the training of the road 
engineer, who could no longer be content to employ 
materials largely as the result of trial and error. 
Materials and methods were now selected to an 
increasing extent in accordance with quantitative 
knowledge, and it was recognised that research is 
the foundation of success in this direction. Know- 
ledge of the principles of design and construction, 
of the properties of materials and of all that is 
comprised within the term “ soil physics,” how- 
ever, did not exhaust the essential qualifications of 
the road engineer. The engineer should concern 
himself with the road at its earliest stages, the 
subject of regional planning being one for his primary 
consideration. The location of new roads must be 
approached not merely from the point of view of 
alignment and gradient, but also with regard to 
their relation to the various services essential to 
a civilised community. Moreover, the engineer 
must not be content to feel that his responsibility 
is at an end when the road is made. Knowledge 
of the principles underlying the flow of traffic and 
of their practical application to traffic control 
should be regarded as an essential part of his equip- 
ment. He must have in mind the present and the 
potential traffic which the road is required to 
carry, and the road should be so designed and the 
movement on it so guided that there is the freest 
possible flow of traffic compatible with public 
safety. These considerations, Mr. Cook concluded, 
indicated that road engineering is a far more com- 
plex subject than it was a generation ago, offering 
a wide field for scientific investigation and having 
many-sided problems calling for practical solutions 
At the conclusion of the address it was announced 
that an informal meeting of the Section would be 
held on Thursday, March 30, at 6 p.m., when Mr. 
A. H. D. Markwick would introduce for discussion 
the subject of Soil Problems in Road Construction 
At the same time, it was stated, a ballot would 
be taken for the elected members of the Committee 
and that all nominations of corporate members of 
the Section for consideration by the Committee 
should be received in writing by the Secretary of 
the Institution by March 21. It is understood 
that, on the date of the meeting, 1,645 applications 
to join the Section had been received 
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No fresh statistics regarding the output of the 
electrical engineering industry have been issued 
since the figures for 1935 in the Census of Production 
Report for that year. These were given in the 
corresponding article of this series last year. The 
only general index available for the activity of the 
electrical engineering industry is therefore the 
consumption of new copper, which is shown in 
Table I, on page 195. It will be seen that there 
was quite a sharp fall in consumption in 1938, 
the first since 1931, and that consumption last 
year was approximately equal to that in 1936. It 
was pointed out in the article on page 147, ante, 
that activity in the heavy section of the 
industry was fairly well maintained in 1938, and 
it is probable that the greater part of the decline in 
the consumption of copper which took plice was 
due to a fall in activity in the light section of the 
industry. 

In 1935, the last year for which output figures 
are available, the heavy section of the industry 
accounted for only about 21 per cent. of the total 
value of the production of electrical machinery and 








‘FEB. 


17, 1939. 


apparatus, though it is undoubtedly more important 
than this as a consumer of copper. There is, of 
course, one factor which may tend to invalidate 
the use of figures for the consumption of copper 
as an index of activity in electrical engineering, 
namely, variations in the importance of the different 
uses to which copper is put. There are no definite 
statistics showing the consumption of copper by 
uses, but there is no reason to suppose that there 
has been any material change since the period 
1933-35, when, as shown in this series last year, the 
consumption of copper by the electrical engineering 
industry amounted to about two-thirds of the 
total. 

Insulated Wire and Cables.—No further official 
figures for the production of insulated wire and 
cables have been published since those for the year 
1935 which were given in this series last year. An 
estimate of output made in the middle of 1938, 
however, put the total output of the industry at 
rather more than 20,000,000/, per annum, compared 
with 17,033,000/. in 1935. According to this 
estimate, the output of paper-insulated cable in- 
creased from 7,148,000/. to about 10,000,000/. and 
that of rubber-insulated cables from 5,505,000/. to 
between 6,000,000/. and 7,000,000/. A figure of 
3,000,000/. to 4,000,0001. is given for the output of 
super-tension cables (over 11,000 volts). 

The state of activity in the cable industry is. 
of course, dependent on a number of factors, of 
which the most important is the rate of expansion 
of electricity consumption. Some anxiety has there- 
fore been felt during the past year owing to the 
sharp fall in this rate of expansion. In some 
quarters the negotiations which were started during 
the year for an amalgamation between Messrs. 
Callender’s Cable and Construction Company and 
Messrs. Crompton Parkinson were interpreted as a 
sign that the former company was not altogether 
satistied with the long-term outlook for the cable 
industry. ‘Towards the end of the year, however. 
these negotiations were suspended, the reason given 
being the recent crisis and the consequent unsettled 
condition of world trade and finance. 

Actually, as stated in our previous article, the 
decline in the rate of expansion of electricity con- 
sumption during 1938 was probably only of a 
temporary nature, and there still remain man) 
premises, both domestic and industrial, to be 
connected to the electricity supply. It has been 
suggested that the industry can look for a further 
ten years of progress with an average rate of 
expansion of about 10 per cent. per annum. This. 
of course, is dependent on the maintenance of genera! 
industrial activity, but, if a serious depression should 
intervene, the effect would probably be merely to 
defer the attainment of saturation, so that expansion 
would continue for a longer period at a slowe! 
average rate. During the last few vears, of course. 
the cable industry has prospered particularly on the 
construction of the grid, which is now complete. 
and there has also been an exceptional amount 
of railway-electrification work on hand. Nevet 
theless, there is still considerable scope for further 
electrification in rural districts, and it is to be 
expected that expansions to the grid will be required 
from time to time. The outlook for further railwa) 
electrification, however, is more uncertain unless 
it should be decided to undertake some further degree 
of main-line electrification, since the programme of 
the Southern Railway on the suburban routes F 
nearing completion and none of the other companies 
have shown much inclination to follow the example 
of the Southern. 

Another factor which occasioned some anxiety 
during 1938 was the growth in competition from 
manufacturers outside the Cable Makers’ Association 
The C.M.A. has been to some extent responsible 
for this state of affairs, since, whatever may be the 
actual relationship between costs and selling prices. 
there is no doubt that many consumers, particular 
certain local authorities and utility concerns. have 
been extremely antagonistic to the price policy 
pursued by the Association. Price increases 0! 
20 per cent. to 30 per cent., which were decided 
upon during 1936, were the signal for a considerable 
growth in the number of outside producers. The 
Association countered by intensifying the loyalty 
bonus scheme under which customers placing 
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exclusive contracts receive a discount. Competi- 
tion was particularly severe in the paper-insulated 
section of the industry, and in December, 1938, 
further rebates were offered by the C.M.A. At that 
time there were stated to be three types of rebate 
in force, namely, a quantity rebate on a sliding 
seale, based on the aggregate value purchased 
during the full year ; the loyalty rebate to customers 
undertaking to buy all their requirements from 
members of the C.M.A.; and a long length rebate 
on orders for not less than 10 miles of one size or 
class of cable delivered during the year, with an 
increased rebate on 25 miles or more. 

\t about the same time the control of Ismay 
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At the end of 1938 there were 8,908,900 licences | operation of a set such as the alphabetical tuning 
in force, against 8,479,835 at the corresponding date | dial and press-button tuning. The latter, which 
in 1937. The average monthly rate of increase | originated in America, was certainly the feature of 
during 1938 was thus 27,420, compared with | Radiolympia in 1938. Opinions differ, however, as 
43,268 in 1937 and 46,544 in 1936. The fact that | toits influence in persuading the public to scrap sets 
the individual figures for November and December | which are not equipped with press-button tuning. 
were considerably above the average does not | It is certainly a convenience and has a considerable 
necessarily indicate any permanent improvement | appeal as a novel idea, but apart from this it does 
since the new models are introduced at Radiolympia | nothing to improve reception. On the whole it 
in September, and the winter is the period in which | would seem that it might be of considerable value 
wireless sets are more used. The position is shown | in stimulating sales in a time of general prosperity, 
clearly by the following figures for the rate of| but may have little effect when the surplus of 
expansion of wireless licences current :—Between | incomes over expenditure on necessaries is tending 
1930 and 1931 there was an increase of 27 per cent. ; | to fall, owing to increased taxation and a rise in 


Cables, Limited, one of the most important out- between 1931 and 1932 of 22 per cent.; between | the cost of living. 

siders, changed hands and is now understood to 1932 and 1933 of 13 per cent. ; between 1933 and As it is becoming increasingly realised that home 
rest with a member of the (.M.A. While this has | 1934 of 14 per cent.; between 1934 and 1935 of | sales are not likely to show any very considerable 
certainly strengthened the control of the Associa- | 9 per cent. ; in 1936 and 1937 of about 7 per cent., | expansion, more attention is being devoted to the 
tion, there still remain a number of outside manu- | and in 1938 of under 4 per cent. It may be argued | question of export sales. In the past this country 


TABLE I.—New Copper: Propuction, TrapE AND CONSUMPTION IN THE Untrep KiInGpom. 


Change in 






















| 
| 
| Smelter } _ : be Estimated 
——- Imports Re-exports.* | Exports. Metal Exchange \ 
Output. Stocks. Consumption. 
1929 6,108 22,000 13,433 155,000 
1930 4,729 18,000 8,063 150,000 
1931 4,143 16,000 5,451 + 13,687 125,000 
1932 3,619 | 13,000 6,161 1f 125,000 
1933 4,125 11,000 7,583 - 145,000 
i934 7,450 | 11,000 ’ + 2s 220,000 
1935 29,661 | 12,000 31,255 240,000 
1936 63,519 | 9,000 | — 41,166 257,000 
1937 . a 5 95,518 | 7,000 — 14,682 304,000 
1938 .. we e 354,668 95,908 7,000 — 1,925 258,000 
} 
* Includes manufactures of copper, but probably mainly unwrought. 
TABLE II.—Exporrs or INsuLATED WrrRe AND CaBLe. (£000’s OmiTrTED.) 
j |! Per Per Per | Per | e| Per 
. a9 as os oak an | ae | a0 
1931. 1932 1933 1934. cent. 1935. cent. || 1936. cent. 1937. cent. || 1938. cent 
m ‘ ia siokdemekanacbammen |—_—j— 
eo | nos = | = | 
United Kingdom | 2,055 1,449 1,614 2,158 | 40-3 2,685 | 40-8 || 2,947 38°9 || 4,397 | 40-0 |} 4,319 | 39-2 
tiermany 3,251 1,601 1,551 1,603 | 30-0 1,900 | 28-9 || 2,446 | 32-3 3,216 29-2 3,360 | 30-4 
Japan - 259 161 281 518 | 9-6 767 | 11-4 |! 801 | 10-6 || 889 | &-1 1,030 9-5 
Belgium ..| 566 436 405 457 8-6 517 | 7-8 565 | 7-4 I 1,339 | 12-2 || 1,100} 9-9 
United States ..| 588 304 | 262 || 335 6-3 397 6-0 460 | 6-1 781 7:1 850 | 7:7 
France | 449 310 | 331 || 278 5-2 335 5-1 365 | 4:7 | 369 b-4 360 | 3°3 
_ S | | } | | 
|| 10,991 |100-0 || 11,019 [100-0 
| | | 


rotal ..| 4,261 | 7,261 | 4,444 || 5,349 |100-0 || 6,601 |100-0 7,584 (100-0 


' | 


* Kstimated on basis of 9 months for United States and Japan, 11 months for Germany and France and 10 months for Belgium. 


TABLE IIil.—Exporrs oF Wrrecess Apparatus (INCLUDING VALVEs). (£000’s OmrIrreD.) 





, as ae 92 Per ar Per 2a Per ae Per ase ¢ Per 
1931. 1932 1933 1934 om. 1935. | cent. 1936 cont. | 1937. cent. || 1938." ont. 
| 

|— —- - —— : . —|| 
Netherlands ..| 4,310 | 4,422 | 4,809 || 5,975 | 41-0 || 5,300 36-8 || 4,424 | 31-9 | 34-7 || 5,080 | 35-2 
United States ..| 4,972 | 3,799 | 3,823 4,931 33-8 5,230 36-5 |) 5,689 |) 41-0 | 38-3 || 4,300 | 30-1 
Germany ..| 4,078 2,998 2,103 2,104 14-4 2,215 15-5 2,266 | 16-3 | 16-2 || 2,970 | 20-8 
Vnited Kingdom 952 | 1,123 1,340 1,574 | 10°8 1,609 11-2 1,501 10-8 |; 10-8 || 1,990f) 13-9 
a = = — = = 5 ee 
Total ..| 14,3812 | 12,175 | 12,075 |, 14,854 | 100-0 || 14,354 | 100-0 || 13,880 | 100-0 || 16,915 | 100-0 || 14,290 |100-0 


* Estimated on basis of 9 months for United States and 11 months for Germany and the Netherlands. 
+ United Kingdom figure for Radio-Gramophones (included in the total each year) is an estimate for 1938. 

facturers, who, although they probably do not | that since the total number of licences current has 
«count for more than 10 per cent. of the total | been expanding throughout this period, percentage 
production, may well expand production unless the | figures overstress the fall that has taken place. 
Association continues to do all in its power to Nevertheless the absolute annual increase in licences 
meet the views of consumers on the price question. | current has fallen very considerably from a peak of 

The value of British exports of insulated wire | 933,775 in 1931-32 to 519,027 in 1936-37, and 
and cables, given in Table II, showed little change 329,065 in 1937-38. 
in 1938 amounting to 4,319,000/., against 4,397,000. These figures are not really surprising when it is 
in the previous year. British exports represented | remembered that there are not more than about 
39-2 per cent. of the total of the countries given 12 million separate dwellings in the country. To 
against 40-0 per cent. in the previous year and the 8,908,000 licences current at December 31, 
there was very little change in the relative position 1938, must be added an unknown but considerable 
of any of the countries shown, doubtless owing to number to represent sets which are operated with- 
the operation of the international cartel. out a licence. It is clear therefore that no very 
_ Wireless.—The year 1938 was again unsatis- great further expansion in the number of licences 
factory for manufacturers of wireless sets, though current can be looked for, and probably a con- 
some improvement apparently took place towards siderable part of any further increases which may 
the end of the year. Conditions were worse than take place will be due to the activity of the Post 
in the previous year and new licences issued in Office detector van, rather than the actual purchase 
November, 1988, totalled 41,681 and in December of new sets. 
39,078, compared with 53,152 and 55,590, respec- Manufacturers are thus being forced to pay more 
tively, in the corresponding months of 1937. In and more attention to increasing replacement 
Spite, however, of encouraging results in individual | demand which can only be achieved by introducing 
months the conclusion can hardly be avoided that technical improvements at a rate which will persuade 
Saturation point as regards new demand is not far the public that a set is obsolete some time before 
off, and this was the reason, advanced by a com- it is actually worn out. In practice it has proved 
mission of enquiry into the possibility of estab- a difficult matter to improve the station-getting 
lishing light industries in Scotland, for turning down power of sets and the quality of reproduction, and 
the investigation of the possibility of the manu- manufacturers have therefore been forced to adopt 
facture of wireless sets. various devices tending to improve the ease of 


has not occupied a very prominent position in 
export markets, British exports being exceeded by 
a considerable margin by those of Holland, the 
United States and Germany, as shown in Table ITT. 
In 1938 British exports increased from 1,826,000/. 
in the previous year to about 1,990,000/. This 
increase was not large, but was achieved in a 
period when international trade in wireless sets 
was declining, and the British share of the total 
exports of the four countries shown in the table 
rose from 10-8 per cent. in 1937 to 13-9 per cent. 
in 1938. This is the highest percentage reached 
by British exports in the last ten years. 


TaBLe IV.——Monthly Index of Cable Traffic Activity. 
(1929 = 100.) 

“? ee ee 7's. - ar | 

| 1931.| 1932. 1933. | 1934.| 1935.) oe. 1937.) 1938, 

| ! | ! 




















January =... | 76-3 | 73-4. | 69-9 | 71-8 | 73-2 | 71-2 | 85-8 | 71-5 
February. ./ 81-2 | 82-9) 71-7 | 74-7 | 74-4 | 73-3 | 84-6 | 73-7 
March ..| 79-6 | 77-8 | 70-4 | 72-8 | 76-2 | 76-0 | 90-6 | 74-7 
April. . ..| 74-5 | 71-4] 71-8] 71-6 | 74-6 | 71-6 | 88°7 | 71-5 
May .. ..| 68-8 | 67°7 | 70-7 | 73-1 | 72-5 | 67-6 | 78-6 | 65-3 
June ..| 66-6 | 64-7 | 70-1) 70-1 70-2 | 70°3 73-5 | 66-4 
July .. ..| 64-7 | 63-2 | 67-5 | 68-9 | 66-7) 70-3 | 73°41 63-1 
August -.| 61-8 | 69-6 | 65-9 | 70-7 | 67-1 | 69-1 | 73-0 | 60-2 
September ..|73-0| 71-4 67-9 | 70-3 | 75-5 | 70-7 72-6| 71-3 
October 177-8| 73-2 72-1) 73-6| 78-8 | 75-9 76-5 | 68°7 
November ..| 79-0 | 73-0 | 71-8 | 71-3 | 72-7 | 80-5 | 72-5 | 68-0 
December ../ 83-6| 78-8 76-7 | 80-7 | 80-1 | 90-4 82-5 | 77-1 
! | | | 





Source : Cables and Wireless, Limited. 


Particular interest has been expressed recently 
‘in the Indian market, where a number of additional 
broadcasting stations have recently been opened. 
An official survey of India’s import trade stresses 
that “every effort should be made by United 
Kingdom manufacturers not only to supply designs 
suitable for this market, but to perfect their local 
distributing organisations in order to take ad- 
vantage of the expansion in this trade, which so 
far has largely been in the hands of Dutch and 
American suppliers.’ In the year ending March 31, 
| 1938, total imports of wireless sets amounted to 
29,567, valued at Rs. 28 lakhs. Of these America 
supplied 15,092 sets, valued at Rs. 12} lakhs, while 
British manufacturers supplied 5,137, valued at 
Rs. 7 lakhs. 
The decline in sales in the home market during 
1938 caused a good deal of price cutting, and the 
| organisation of the industry suffered some dis- 
location. In May, the Radio Wholesale Agreement 
of 1931 was terminated. The agreement bound 
wholesalers to sell only sets in which British material 
constituted a minimum of 95 per cent., British 
manufacturers for their part undertaking not to sell 
direct to retailers. As a result of the termination 
| of the agreement wholesalers are now free to trade 
in foreign sets. In spite of this development, 
| however, imports of wireless apparatus declined 
from 1,397,869/. in 1937 to 901,876/. in 1938. At 
the beginning of September, members of the British 
Radio Valve Manufacturers’ Association decided 
to reduce prices by about 20 per cent. in order to 
| meet competition from firms outside the Association. 
In the television field, the year 1938 was remark- 
able for a very marked reduction in the prices of 
receiving sets. At the end of 1937, the lowest 
| priced set was 47 guineas, whereas at Radiolympia, 
| 1938, a small-vision unit could be purchased for as 
| little as 21 guineas, while a combined television and 
all-wave receiver was available for 29 guineas. Sales 


‘at the Exhibition were stated to be very much more 
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satisfactory than had been expected, and there is no 
doubt that television offers manufacturers in the 
long run a good opportunity of oftsetting the decline 
in sales of wireless sets. A good deal remains to be 
television becomes general. Considerable extensions 
were made to the transmitting studios during the 
year, but the question of the finance of extending 
the service has not yet been satisfactorily dealt with. 
Che Post Office has undertaken experiments with a 
view to extending the television service to all parts 
of the country, but in December it was announced 
that the Television Advisory Committee had ¢ecided 
that further research necessary on certain 
aspects of the problem before any extension to areas 
outside the radius of the London station could be 
put in hand. 


was 


Telegraph and Telephone Apparatus.—The year 
1938 was again one of exceptional activity for manu- 
facturers of telephone and telegraph apparatus. The 
total value of contracts placed by the Post Office 
amounted to 12,500,000/. against 10,000,0001. in the 
previous year, and only about 6,300,000/7. in 1936. 
Of the 1938 total, only about 3,000. represented 
material not of British manufacture. By the end 
of the year a total of 3,185,000 telephones were 
installed. 

Considerable progress was also made in the con 
version of exchanges to the automatic system and 
in the year ending September, 1938, 393 automatic 
exchanges were opened, compared with 394 in the 
previous year. Particular attention has been 
devoted to the transmission of dial impulses over 
long distances. As a result, it is possible for sub 
scribers to dial their own connections up to a 15-mile 
radius. On the operator-dialling circuits between 
Belfast and Ballymena a direct-current system has 
been installed capable of operating up to 100 miles. 
Further progress has been made on multi-channel 
systems and the 12-channel carrier system has 
proved very successful, with the result that the main 
long trunk network is being planned mainly on this 
system. Existing and projected routes now total 
1,700 miles. 

Telegraph traffic continues to expand and a 
number of technical which 
open up the possibility of fully-automatic switching 
over the whole of the inland telegraph network. 
With this system in operation, the operator at any 
office can by successive dialling set up a circuit to 
any other office over a number of intervening links, 
so that direct transmission is possible between any 
two offices without re-transmission at any point. 

In the field of overseas communications on the 
other hand, traffic has continued at a low level and 
throughout 1938, the monthly indexes of cable traffic 
activity, shown in Table IV, were well below the 
corresponding months of 1937. Towards the end 
of the year there was some evidence that the decline 
was being arrested, but the December index, which 
always shows a marked seasonal expansion over that 
for November, was disappointing and was, in fact, 
the lowest December index since 1933. 

Cable traffic is, of course, being largely super- 
seded by radiotelegraph and radio-telephone com 
munication, in which, according to a Post Office 
estimate, the level of activity in 1938 was about 
double that of 1936. In November Messrs. Cable 
and Wireless, Limited, put forward a scheme for 
the creation of a system of wireless telegraphic and 
telephonic communication throughout the Empire. 
The scheme provides for the equipment with wireless 
receiving and transmitting facilities of each of the 
cable stations where no commercial wireless service 
is already in operation. If finally approved, a start 
would probably be made in the West Indies, where 
very few facilities for wireless communication exist. 

British exports of telegraph and _ telephone 
apparatus showed a substantial increase in 1938, 


advances were made 


to 2,917,000, from 2,112,000/. in 1937. Exports 
from most other countries showed a very much 
amaller increase, as shown in Table V, and the 


British share of total exports rose from 37-6 per 
cent. to 42-9 per cent., the highest figure achieved 
during the last ten years 

Incandescent Lamps.—As in the case of the 
able manufacturers, the Electric Lamp Manufac 
turers’ Association made a strong drive during 
1938 to meet competition from firms outside the 
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Association. In September, substantial price reduc 
tions were made by members of the Association 


Another feature of the aggressive development 


ots. policy adopted by the Association is the offer to 
done on the transmission side before the appeal of factory owners of free facilities for the expert| Exports are, of course, controlled by the inter- 
testing of lighting installations and of free advice | national cartel, and these figures, in effect, show 
This | that competition from outsiders in the export 


on any alterations that may be necessary. 
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lamps rather than to any fall in the competitive 
position of British manufacturers, since the British 
share of total exports of the countries shown in 
Table VI rose from 16-7 per cent. to 18 per cent. 


represents an attempt to make full use of the} markets has not materially increased. 


provision of the new Factories Act which came into | 
force on July 1, to the effect that “ effective provi-| batteries prices continued at a very low level as 
sion shall be made for securing and maintaining |a result of the price war between members of the 
in every part! Association of Radio Battery Manufacturers and 


sufficient and suitable lighting . 


TABLE V Exports or TELEGRAPH 
, ‘ ‘ Per 

if 932 933 34. 

931 1932. | 19: 1034. | cons 
United Kingdom 1,195 670 1,074 1,108 34-0 | 
Germany 1,782 1,420 991 984; 30-1 
Belgium 759t 593 348 411 12-6 
United States 480 284 228 290 8-9 
France 214 123 149 155 4-8 
Sweden S40 377 242 314 9-6 

Total 5,270 3,467 3,042 3,262 100-0 


AND TELEPHONE APPARATUS. 


(£000’s Omirrep.) 


_ Per ne Per an Per | . Per 
1935 cont. 1936 ont. 1937. | cont. 1938.* Ponder 
1,722 | 38-8 1,765 | 39-7 || 2,112 | 37-6 || 2,917 | 42-9 
1,150 | 26-0 1,251 28-1 1,479 | 26-4 1,490 | 21-9 

555 12-5 540 12-1 754 13-4 970 | 14 

430 9-7 493 11-1 765 13-7 820 12-0 

320 7-2 63 1-4 114 2-0 90 1-3 

258 5-8 338 7°6 386 6-9 520 7°6 


4,435 | 100-0 


4,450 | 100-0 6,807 (100-0 


5,610 | 100-0 


* Estimated on basis of 9 months for United States, 11 months for Germany, France and Sweden, and 10 months for Belgium 


Includes wireless apparatus 


TABLE VI.—Exports or INcANDEscENT Lamp Buss. (£000’s Omrrrep.) 

Per Per Per | Per Per 
93 932 938 93 935 936 | 1937. 33.* ve 
1931 1932 1933 1934 cent. 1935. cent 1936 cent. 193% cent. 1938. cent 
Netherlands (a) 1,181 sél 1,034 sO4 25-6 812 23°38 718 20-2 821 21-0 710) 21+ 

Giermany 1,140 788 774 745 21-4 790 23 741 20-9 S87 22-7 83 
Austria (b) 445 191 200 188 5-4 202 5-9 186 5-2 189 4-8 we | cord 
United Kingdom 346 t75 27 508 14°6 571 16-7 596 16-8 652 16-7 594 18-0 
Japan 643 819 620 529 15-2 448 13-2 575 16-2 621 15-9 435 13-2 
Hungary 342 281 337 428 12-3 $70 10-38 467 13-2 425 10-9 467 14-2 
United States lov 164 149 193 5:5 217 6-4 266 7:5 313 8-0 250 7-6 
lotal 4,296 3,479 3,541 3,485 100-0 3,410 | 100-0 3,549 100-0 3,908 100-0 3,292 (100-0 


* Estimated on basis of 9 months for United States, 11 months for Germany and the Netherlands, 10 months for Austria, 9 months 


or Japan, and 6 months for Hungary 


+ Hungarian exports are converted into Sterling at the free rate of exchange. 


(a) Metal filament only 


(b) Includes also other mounted glasses for electric luminous effects 


TABLE VII 


Exports OF BATTERIES AND ACCUMULATORS. 


(£000’s OmirreD.) 





‘ 29 as . Per ar Per . Per a7 Per ace! Per 
1931 1932 1933 1934 oak 1935. | cont 1936 prod 1937 Pree 1938. | ont 
Batteries only 
United States 765 662 481 476 58-0 41 61-2 620 757 60-9 400 | 45-8 
United Kingdom 127 179 205 192 23-4 177 20-1 183 192 15°5 163 18-7 
Germany 491 263 179 151 18-6 167 18-7 202 293 23-6 310 | 35 
Total batteries | 1,396 1,104 865 819 | 100-0 885 | 100-0 1,005 | 100-0 1,242 | 100-0 873 100-0 
4ecumulators 
only 
United Kingdom 577 463 517 525 44-2 505 40-7 565 43-2 97 87-7 584 , 46-2 
United States 477 304 234 315 26-6 342 27-6 365 27-9 571 36-1 310 | 24-5 
Germany 405 500 242 189 16-0 243 19-6 257 19-7 293 18-5 260 | 20-6 
France 234 179 188 156 13-2 150 12-1 120 9-2 122 77 110 8-7 
rotal accumula- 
tors 1,693 1,446 1,181 1,185 100-0 1,240 100-0 1,307 100-0 1,583 100-0 1,264 100-0 
* Estimated on basis of 9 months for United States and 11 months for Germany and France. 
TABLE VIII.—Exports or Merers anp INstrRUMENTs. (£000's OmrITreD.) 
. 020 as , Per en Per one Per an Per oaae| Per 
- 1931 1932. 1933 1934 cent 1935 cent 1936. cent. 1937 cent. 1938 cent 
Germany 1,804 1,762 | 1,413 1,397 50-5 1,533 50-4 1,722 53-6 1,802 51-5 1,710 | 49°6 
Switzerland 718 609 708 77 27-8 734 24-3 627 19-5 620 17-7 620 | 18-0 
United States 481 394 248 297 10-8 391 12-9 445 13-8 637 18-2 620 | 18-0 
United Kingdom $12 287 259 302 10-9 376 12-4 423 13-1 435 12-6 496 14-4 
Total 4,315 3,052 2,628 2,767 | 100-0 || 3,034 100-0 3,215 | 100-0 3,497 | 100-0 3,446 |100-0 


* Estimated on basis of 9 months for United States, 11 months for Germany and Switzerland. 


of the factory in which persons are working or 
passing.” 

Another field which has been receiving increased 
attention is the lighting of roads, for which financial 
provision was made in the Trunk Roads Act of 
1936. The cost to local authorities of such lighting 
has now been considerably reduced by the develop- 
ment of mercury vapour and other similar lamps. 
During the year the control of the Association over 
the industry is understood to have been strengthened 
by the purchase, by one of the members of the 
\ssociation, of the lamp business of Messrs. John 
Ismay and Sons, Limited, and the shareholding of 


the latter company in Messrs. Britannia Electric | 


Lamp Works, Limited. On the other hand, the 
electric lamp works at Shieldhall, Glasgow, in the 
joint ownership of the Scottish and Swedish 
Co-operative organisations, has started production. 

British exports of electric lamps declined from 


outside firms. It is probable that Home sales of 
wireless batteries showed a considerable decline il 
1938. International exports of batteries and accu- 
mulators are shown in Table VII. In the case of 
dry batteries, British exports fell from 192,000/. in 
1937 to 163,000/., but while exports from Germany 
rose from 293,000/. to 310,0001., there was a very 
marked fall in exports from the United States, with 
the result that the British share of total exports 
from these three countries rose from 15-5 per cent. 
to 18-7 per cent. In the case of accumulators, 
British exports were well maintained and amounted 
to 584,000/. in 1938 against 597,000/. in 1937. The 
former figure represents 46-2 per cent. of the total 
exports from the countries shown in Table VII. 
against only 37-7 per cent. in the previous year. 
Meters and Instruments.—International exports 
of meters and instruments are shown in Table VIII. 
In spite of a rise from 438,000/. in 1937 to 496,000/. 


652,000. in 1937 to 594,000/. in 1938, but this was|in 1938, British exports still constituted only 


due to a general decline in international trade in | 14-4 per cent. of the total in the latter year. 





Batteries and Accumulators.—In the field of dry 
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THE LATE MR. G. F. PRESTON, 
C.B.E. 


We regret to record the death of Mr. G. F. Preston, 
(.B.E., M.I.E.E., which took place at Ventnor on 
Thursday, February 9, at the age of seventy-seven. 
He was connected for many years with the London 
Telephone Service, notably during the period when the 
undertaking of the National Telephone Company was 
transferred to the Government. 

George Frederic Preston was educated privately, and | 
began his electrical career in the service of the Anglo- | 
American Brush Electric Lighting Corporation, which | 
he joined in the early ‘eighties of last century. Later 
he was associated first with the London and Globe | 
Telephone Company and the United Telephone Com. | 
pany, and subsequently with the Northern District 
Telephone Company at the time of the amalgamation 
between that undertaking and the National Telephone 
Company. In 1901 he was appointed general manager | 
of the Post Office London Telephone Service, the title | 
of his office being altered to that of Controller of the | 
London Telephone Service when the National Telephone | 
Company was acquired by the Post Office in 1910. | 
He held this position until 1923, and was therefore 
responsible for the operation of telephones in the | 
London area during the difficult war period and during 
the years of development which followed it. On com- 
pleting his service with the Post Office, he became | 
Secretary to the Council of the British Electrical and 
\llied Industries Research Association, but at the 
time of his death he had been for some years living 
in retirement in the Isle of Wight. 

In his early years, Mr. Preston served with the 
Bechuanaland Field Force, and during the latter part 
of the Great War commanded the First Battalion of | 
the East Surrey Regiment. He was appointed a 
Commander of the Order of the British Empire in 1920, 
and also held La Medaille du Roi Albert. He was 
elected an Associate of the Institution of Electrical 
Engineers in 1887, and was transferred to the grade | 
of Member four years later. 


| 


THE RAILWAY ACCIDENT AT | 
WISHAW. 


A REMARKABLE double collision took place 
August 4 last, on the former Caledonian main line of 
the London Midland and Scottish Railway, and a | 
report upon it, by Colonel Woodhouse, has recently | 
appeared. The accident, though not very serious, 
took place in circumstances which are worth putting 
on record. On the afternoon in question, in fine dry | 
weather, the driver of a non-continuous-braked goods | 
train approaching Glasgow from Carlisle found, on | 
sighting adverse signals at Pather box, that he was 
unable to stop. From this point the line falls for 
nearly 16 miles to the bridge over the Clyde, much | 
of it at about 1 in 100; and, as it happened, his 
guard had given him the load of the train incorrectly, | 
having slightly miscalculated in using the rather com- | 
plicated load rules. It is doubtful, however, whether | 
this mistake had any bearing on the accident, as the 
actual load was not beyond the rated capacity of the | 
engine. Although it would have been permissible to | 
pin down a few wagon brake levers on the descent, 
the driver had stopped without difficulty on the rather 
easier falling gradient at Strawfrank, and no doubt 
as to his ability to pull up seems to have entered his 
head. Possibly he under-estimated the speed, which 
he put at 20-25 m.p.h., but the result was a collision 
with the rear end of a passenger train, almost due to 
leave for Glasgow from Wishaw South station, about 
1,000 yards beyond Pather. 

The whistling of the goods train, and the * vehicles- 
running-away ” signal from Pather, had alarmed the 
staff at Wishaw in time for the guard and the only 
passenger to leave the passenger train, and for its 
driver to start his engine in an effort to minimise 
the shock. Unfortunately, he then stood, looking back, 
in the opening between engine and tender, with the 
result that he prevented the fireman, running along 
the platform, from reaching the footplate. The driver 
himself was thrown off by the shock. The engine 








| 
on | 


parted from the train, which was pulled up at once 
by the automatic action of the brake; but the steam 
brake the engine had no combination valve for 
operating with the vacuum, and the locomotive pro- 
ceeded wn the long gradient unattended and with 
the regulator open. 

Signalman MecGlinn, in Wishaw box, failed completely 
to respond to the situation. He had an excellent view. 


He saw the fireman on the platform and the break-away 
of the engine from its train. He did not observe, 
although it was travelling tender first, that it was | 
unatte d, but assumed that the driver was keeping 
ahead of the train ; got “ line clear for a light engine ”’ 
from the box ahead, lowered his starting signal and 
sent in entering section.” Thereafter there was | 
e of preventing a second collision. At the | 


no cha 





; and other shelters which were either unprotected or 


| bottom surface fell away. 


| is issued to subscribers only, the rates being 3 guineas 
to firms and individuals ; and 4 guineas and 2 guineas, 


supplied to underwriting associations, marine-insurance 
companies, & c. 


annual biographical dictionary of living men and 
women, which bears the cryptic but essentially English 
title of Who's Who. Of the 91st edition, recently pub- 
lished by Messrs. Adam and Charles Black, 4, 5 and 6, 
Soho-square, London, W.1, it is almost sufficient to say 





a 





first box which the engine passed, gathering speed, the | that it follows well-established precedent. The form 
position was realised ; but there are nine cabins in the | in which the biographies are given is too well known 
34 miles covered and not one of the men had time to) to need comment. The value of the data lies in the 
divert it after receiving the * vehicles running away ™ | fact that a proof of each entry is posted every year 
signal, nor did the ‘“‘ omnibus” telephone line help. | to the person whom it concerns, for personal revision. 
A quarter of a mile beyond Motherwell the engine, | It can thus be taken that the details, as given, are as 
travelling at 50-55 m.p.h., struck the rear of a passenger | accurate as it is possible for them to be; although 
train which had just left that station, telescoping the | users of the volume may sometimes feel that individual 
last coach and killing the guard. In neither collision | persons have been overmodest and unnecessarily 
was there any derailment. brief in giving details of their careers or have left out 

Colonel Woodhouse makes three recommendations. | relevant dates covering important periods in their 
He thinks that the method of calculating the load of | lives. Nevertheless, the general high standard of the 
goods trains, whereby a number of different vehicles | work is fully maintained and reflects great credit on 


and loads are reckoned in varying fractions of a all concerned in its printing and publication. The 
theoretical ‘“‘ wagon,” should be simplified; and that | compilers again draw attention to the fact that, 
engines provided with a vacuum ejector and an inde-|as it is necessary to begin the printing of the 


volume in August, occurrences of a later date are, in 
many cases, not recorded. Deaths reported up till 
the middle of October, however, have been included 
in an obituary list at the commencement of the work. 
The volume, which contains 3,536 pages of biographies, 
as compared with 3,746 last year, is strongly bound 
in the familiar scarlet-cloth covers and the price is 
31. 3s. net. 


pendent steam brake should be fitted with a combination 
valve. This, he understands, is already being done. 
Lastly, he points out that the “ vehicles-running-away ” 
signal gives no indication whether or not the vehicles 
are unattended, though this may be of vital importance 
in determining the signalman’s line of action; and he 
suggests a differentiation of the signal to make the 
matter definite. 














ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Highway-Bridge Practice.-—-A course ol 
three public lectures on ‘* Highway-Bridge Practice 
in Great Britain” is being given in the Faculty of 
Engineering of University of London, King’s College, 
Strand, W.C.2, by Mr. C. 8. Chettoe, B.Sc.(Eng.), 
M.Inst.C.E., of the Ministry of Transport. The first 
lecture took place.on Tuesday, February 14, and the 
second and third will be delivered at 5.30 p.m., on 
Tuesdays, February 21 and 28. These lectures deal 
with beam or girder bridges in reinforced concrete, 
| steel and reinforced-concrete arch bridges, bridge 
strengthening and widening, flyovers, footbridges and 
subways. Admission to the course is free. without 
ticket. 

Courses for Engineering Teachers in 7 echnical Schools. 
—The Board of Education, Whitehall, London, 8.W.1, 
is making arrangements for short courses, in mechanical 
engineering, electrical engineering and mathematics, 
for teachers of engineering subjects in recognised 
technical colleges and schouls and similar institutions in 
England and Wales, to be held at New College, Oxford, 
from July 24 to August 3. The first two periods in 
each morning of the courses will be occupied by lectures, 
and there will be opportunities for questions and dis- 
cussion. The final period of each morning will be 
devoted to discussions in small groups led by a tutor. 
Evening lectures of general interest will be attended 
by members of all courses. The afternoons will be left 
free for recreation. The lecturers will include Dr. W. 
Abbott, Professor B. P. Haigh, Dr. H. Wright Baker, 
Professor K. Newton, Dr. A. E. Clayton, Professor 
Willis Jackson, Dr. T. E. Allibone, Dr. J. Topping, 
Dr. R. O. Boswall, and Professor D. R. Hartree, F.RS. 
Teachers who desire to attend should make application 
as soon as possible, and in any case not later than 
March 31, to the Secretary of the Board, from whom 
further particulars may be obtained. 

The Institution of Structural Engineers.—The Council 
of the Institution of Structural Engineers, 11, Upper 
Belgrave-street, London, 8.W.1, has decided that, in 
the year 1941 and thereafter, the examinations for 
graduateship and associate membership will be held. 
at the same centres as heretofore in the United King- 
dom and as requisite abroad, on the second Wednesday, 
Thursday and Friday in the months of January and 
July. No examinations will be held in December, 1940. 


CONCRETE DEFLECTORS FOR 
AIR-RAID PROTECTION. 


A DEMONSTRATION of the utility of concrete bomb- 
deflectors, consisting essentially of spheres 15 in. or 
18 in. diameter piled in pyramid fashion above a 
trench or shelter, so that detonation will take place 
in the open and the underlying structure receive the 
minimum amount of damage, was given at the Houns- 
low yard of Messrs. Concrete, Limited, Grand Buildings, 
Trafalgar-square, London, W.C.2, on Thursday, 
February 9. Dummy bombs of weights varying between 
224 Ib. and 2,600 lb., were dropped from a height of 
100 ft. on to slabs of concrete, “ Bison” trench 
linings, structures of five reinforced-concrete floors 


were protected by the bomb deflectors. 

In a typical test in the first class, a 1,200-lb. bomb was 
dropped on to a reinforced-concrete slab 17 in. thick, | 
with the result that the slab was fractured and the | 
On the other hand, when a 
similar slab was protected by 55 bomb deflectors, 
each 15 in. in diameter and arranged as a pyramid, 
a bomb of the same weight displaced about half the 
deflectors and was itself deflected from its vertical 
course, the underlying slab being entirely unaffected. 
When a 1,200-lb. dummy bomb was dropped from a 
height of 100 ft. on to a structure of five reinforced | 
concrete floors and roofs, each 5 in. thick, it penetrated | 
the roof and top-floor slab. When, however, a second | 
structure of the same design was protected by thirty 
15-in. deflectors, the bomb caused no damage to the | 
slabs, except that a small portion of concrete was | 
sheared off one edge of the roof. A 360-lb. bomb | 
dropped 100 ft. on to a “ Bison ” trench being protected | 
with deflectors displaced the top deflectors but caused 
no damage to the trench. A 224-lb. bomb dropped 
only 40 ft. on to a trench unprotected by deflectors, 
however, pierced both the sand covering and the roof 
slab and damaged the floor. 

The deflectors are the invention of Mr. J. C. Ambrose, 
M.Inst.C.E., and Mr. C. B. Matthews, M.Inst.C.E.. 
who also invented the pre-cast concrete pill box and | 
forward dug-out, which was largely used by the British 
Expeditionary Force during the Great War. 








ANNUALS AND REFERENCE BOOKS. | 

The British Corporation Register Book.—We have 
received from the British Corporation Register of 
Shipping and Aircraft, 14, Blythswood-square, Glasgow, 








Economic REesutts oF THE LLOYD BARRAGE: ERRA- 


C9 > aC nal > . y 4 , ~ . - 
ote 5 copy of the 1939 Register Book issued by the | TuM.—Owing to an accident at the last minute of going 
society. The volume contains particulars of all the | ,, press, our printers allowed an obvious error to creep 


vessels classed under British Corporation rules, listed | 
alphabetically, and also under the names of the respec- | 
tive owners. In addition there are given the names, | 
and the postal and telegraphic addresses of the society's 
surveyors in home ports and abroad, the membership 
of the Committee of Management, the Technical Com- 
mittee, and the various local committees functioning | 
in the principal shipping centres. The Register Book 


into the footnote in col. 1, page 162, ante. The correct 
equivalent of 1 crore = 10,000,000 was given in all 
proofs read by our editorial department, but, unfortu- 
nately, was changed in course of some re-setting by the 
printers to 1 crore = 13,000,000. 





ANGLO-GERMAN TRADE RELATIONS.—On page 97, ante, 
we referred to arrangements which were being considered 
for an official meeting between the Federation of British 
Industries and the German Reichsgruppe Industrie. We 
now learn that the delegation which the Federation is 
sending to Germany next month in order to enter upon 
official negotiations with the Reichsgruppe on matters of 
common interest to the industries of the two countries 
will consist of Mr. Peter F. Bennett, O.B.E., J.P., Sir 
William Larke, K.B.E., Mr. Guy Locock, C.M.G,, Mr, R. 
Glenday, M.C., Mr. C, F. I. Ramsden, Mr. V. Watlington 
and Mr. F. E. Jordan. Mr. Bennett has requested 
Sir William Larke, as chairman of the F.B.I. Tariffs 
and Commercial Relations Committee, to be the official 
leader of the delegation, as Mr. Bennett himself may 
not be able to be present during the whole period of the 
discussions. 


for one copy and 1} guineas each for additional copies 


respectively, for the first and additional copies, when | 


Who's Who, 1939.—Few works of reference are 
better known or are more widely consulted than the 
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LABOUR NOTES. 


In the February issue of the Amalgamated Engineer- 
ing Union’s Journal, Mr. Little, the president of the 
organisation, states that at a full meeting of the National 
Railway Shopmen’s Council, a request of the trade- 
union executive councils which are parties to the 
negotiating machinery was considered, that the whole 
of the claims for improved wages and working con- 
ditions should be submitted to the Industrial Court. 
‘The companies intimated, Mr. Little says, that while 
they were not unwilling to submit certain of the claims 
to the Industrial Court, they could not do so in the 
case of the 40-hour week without loss of pay, or on the 
consolidation of the war bonus and base rates. They 
pointed out in regard to the former that if an adverse 
decision were given, it would impose a burden upon 
the companies which they could not possibly bear. 
With regard to the consolidation of the war bonus and 
the basic rate, the cost was similarly a barrier, “although 
the main argument was '’—the quoted words are Mr. 
Little’s—" that as this subject was closely allied to 
engineering conditions, it was preferable that some 
agreement with the Engineering and Allied Employers’ 
National Federation should first of all be arrived at.” 
The companies would, however, it was added, agree to 
the submission of joint terms of reference to the Indus- 
trial Court on the application for the increase of 2d. an 
hour on the basic rate, the establishment of a minimum 
rate of 508. a week, the guarantee of a day's pay for 
each day an employee was available for duty, the 
guarantee of a standard week's pay for each employee, 
and the introduction of a twelve working days’ holiday 
with pay per annum. It was subsequently decided, 
Mr. Little says, to “* agree upon joint terms of reference 
to the Industrial Court on the terms referred to.” 


In January, the Home branch membership of the 
\malgamated Engineering Union increased from 
333,619 to 334,055, and the Colonial branch membership 
from 34,889 to 35,087. The number of members in 
receipt of sick benefit increased from 3,939 to 5,584, 
and the number in receipt of superannuation benefit 
from 14,115 to 14,122. The number in receipt of 
donation benefit decreased from 4,176 to 3,255, and 
the total number of unemployed members from 10,035 
to 8.590. 

According to the writer of an editorial note in the 
Journal, there are encouraging signs in the outlook of 
the engineering industry, as well as discouraging*ones. 
‘A significant development to which attention has 
heen directed is,’ he says, “ the building of new fac- 
tories and the extension of existing concerns, notwith- 
standing the uncertainties of the general situation. 
Notable amongst these developments is the budgetting 
of the Co-Operative Wholesale Society for the expendi- 
ture of approximately 3,000,0001. this year on the 
erection of many new factories, the modernisation of 
« number of those already in operation, and other 
extensions. Mention is also made of the erection of 
a block of factories by a company specialising in the 
manufacture of non-ferrous light metal alloys which 
has acquired a site of 31 acres in Birmingham, the 
scheme of extension involving the expenditure of 
1,000,0001, Important, too, are developments in public- 
works schemes. These include the L.C.C. scheme for a 
duplicate tunnel at Blackwall and a new approach on 
the south side of Wandsworth Bridge estimated to cost 
nearly 4,000,000/, A new power station, involving an 
outlay of 2,000,0001,, is about to begin building undet 
a Manchester Corporation scheme.” 


Among the consequences of the Government's 
plans for air-raid defence,” the Journal's contributor 
goes on to say, “are some which benefit the electrical 
engineering branch of the industry. Provision is 
being made to enlarge the generating capacity of power 
plants and to provide equipment to be held in reserve 
for emergency as part of the A.R.P. scheme. At least 
3,000,000/. will be spent on installations in various 
centres on this kind of reserve equipment. Stimulus 
has also been imparted to aircraft manufacture. This 
is exemplified by the ex‘ension of the new Rolls-Royce 
tactory at Crewe, which 1s estimated to provide employ- 
ment for an additional 3,000 workpeople. A new air- 
craft repair depot is to be established near Paisley, 
where 2,500 men will find employment. Even the 
railway companies—although their works programme 
this year is smaller—will be making a not inconsider- 
able addition to employment in the railway engineering 
centres by renewals of rolling stock and extensions and 
alterations in various directions.” 


* On the whole, therefore,” the writer says, “ despite 
the approach of a new political crisis, industrial pros- 
pects from our own standpoint tend to suggest that 


the situation is not one of serious trade recession. 


ENGINEERING. 


Calculations will be upset, of course, if the crisis strains 
international relations to the snapping point. Apart 
from this, industrial recovery might go far this year 
to bring back into employment a substantial propor- 
tion of our unused resources of labour, not only in 
our own industry, but in many other trades.” 


The report of the General Federation of Trade Unions 
for the fourth quarter of 1938, states that 91 societies 
are now affiliated. Of these, 55 are on the higher scale, 
34 on the lower scale, and two on both scales. The 
total membership on which contributions are based, is 
351,281. Of these, 225,161 are on the higher scale, 
116,504 on the lower scale, and 9,616 on both scales. 
The gross membership is 362,798. The contributions 
received during the quarter amounted to 6,523. Os. 6d., 
and the amount paid out in benefits to 6661. 9s. 2d. 
The value of the assets at the end of 1938 was 268,495/. 
198. 4d. 


Mr. George Bell, general secretary pro tem of the 
Federation, in the course of his introduction to the 
report, suggests that where industrialism fails to meet 
the exigencies of the times, our overseas trade requires, 
as some of the country’s social insurances and internal 
trades are receiving, the assistance of the State. ‘* Could 
not this assistance,” he asks, “* include provision made 
by the State for the purpose of encouraging the pur- 
chase and storage of raw materials by a system of cover 


insurance against the loss in cash, interest and value, | 


and even the State purchase of part, or even the whole, 
of selected raw materials, and for the sale of these 
to the manufacturers at the current market prices at 
the time they are needed ?"’ ~~ As the situation deve- 


cases could be undertaken from the preparatory stage 
to the completed products. These could be warehoused 
either at home or overseas in readiness to supply the 
markets as orders were secured.”” ** It may be argued,” 
he admits, ** that this is the function of private enter- 
prise,”’ but, he asks, “ are we satisfied with the experi- 
ence of the past two decades ? Is there not too much 
of the anarchist spirit in industry and too little of the 
associate or democratic ? 


In Mr. Bell's opinion, private enterprise does not 


appear to be able to bear the costs, or to be willing | 


to take the “ financial risks involved in planning for 
the future during a severe depression in trade.’ ~ It, 
therefore, seems,” he says, ** that only the State can 
meet the situation created by nationalist doctrines, 
and in doing so, set off the losses against the gains. The 
losses may be those of depreciation in values, cost of 
storage and interest upon capital expenditure. The 
gains may be an appreciation in values, happier 
workers, retaining, if not improving their skill and 
ability, and receiving wages instead of cash benefits 
from State unemployment insurance, or relief from 
Public Assistance, and the confidence of prospective 
buyers that a speedy satisfaction of their requirements 
is ensured by British methods. 
individualism and internecine jealousies in our export- 
ing industries are passing. Their complete passing, in 
many cases, is long overdue. If we are to preserve our 
social standards and to improve the lot of our workers, 
every effort is needed to secure, by co-operation with 
the State, such a system of overseas trade planning 
as will relieve the periods of industrial depression and 
preserve for the people of this country that desire for 
personal development which is a strong trait in British 
character.” 


A deputation from the Trades Union Congress 
received last week by Mr. Walter Elliot, the Minister 
of Health, submitted a memorandum on the inquiry 


of long duration, and urged that immediate steps 
should be taken to provide assistance for the general 
practitioner, linked with a method of compiling records 
to give a better picture of the incidence of occupational 
disease. The deputation emphasised that the present 
inquiry was a limited one, and urged the collection of 
statistics over a wider field or, if necessary, the intro- 
duction of a new system of collecting such statistics. 


The Minister, in reply, said that he appreciated the | 


points put forward by the deputation. He drew atten- 
tion to the results which might be expected from the 
present survey and hoped for the co-operation of the 
Trades Union Congress in suggesting further fields of 
inquiry when the present one was completed. 


A communication received by the International 
Labour Office, at Geneva, states that the Japanese 
Ministers of Social Welfare and of Public Instruction 
have addressed a circular to Prefects 
instructions with regard to the placing of children 
when they leave the elementary schools. I[t will be 


| factories 


|ing by nitrous fumes (metal scouring). 


The days of rank | 


containing | 
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recalled that on August 24 last, the Minister of Soci 
Welfare issued regulations governing the placing 
graduates of technical schools and colleges qualifi 
for employment in certain branches of industry, wit 
a view to adjusting the supply of qualified workers t» 
the requirements of “the present situation.” T! 
circular now issued is inspired by the same anxiety 
to adapt labour supply to present necessities and 1 
meet the keen competition between employers 
engage children immediately they leave the elementa 
schools. Prefects will, in future, have increase! 
responsibility in the work of co-ordinating and supe: 
vising the vocational guidance of young persons of 
elementary school age. Since 1927, vocational gui 
ance has been carried out by the teachers with th: 
help of the local employment exchanges. 


The elementary schools, in close collaboration with 
the employment exchanges, will give preliminary 
information, in regard to the employment situation, to 
children who are to take their final examinations at 
the end of the following school year, will give them 
tests of vocational ability, and will tell the prefectoria| 
authorities the approximate number of children who 
wish to find employment. The employment exchanges 
will carry out inquiries into the conditions of work in 
different undertakings, and in the future these under 
takings will be required to inform the employment 
exchanges of vacancies which could be filled by children. 
The exchanges will then decide the number of children 
to be employed in each undertaking, on the basis of 
the information received from the undertakings and 
the children’s individual capabilities. Every possible 
assistance will be given to the children to facilitate 


” ss . . | their finding employment, so that they may acquire 
lops,”” Mr. Bell goes on to say, ** manufacture in many - ing employm t ; : 1 


skill with the least possible loss of time. 


The report for 1937 of the Danish factory inspec- 
torate states that the chief medical inspector of 
and his assistants submitted 211 reports 
during the year. Twenty-nine of them related to 
silicosis, 48 to lead poisoning, 62 to other forms oi 
poisoning, 36 to eczema and 36 to * other questions.” 
The inquiries relating to silicosis were carried out in 
various establishments, and affected, inter alia, workers 
engaged in glass polishing, in china factories, in work- 
shops where stone cutting and crushing is effected, 
and in metal-polishing shops. Researches in regard 
to lead poisoning were carried out in storage battery 
factories and in shipbreaking yards. Other enquiries 
concerned poisoning arising during spray-painting, 
poisoning due to solvents (ethylene tri- and tetra 
chloride, benzene) in rubber manufacture, and poison- 
A general 
inquiry was started in 1935 in regard to forms of 
dermatitis due to the use of mineral oils and synthetic 
fat solvents; this inquiry is still proceeding. Other 
studies which were carried out during 1937, related 
to forms of pulmonary disease affecting workers 
engaged in the flax and cotton industries and to 
injuries connected with pulverisation of paraffin in 
the printing trade (action of the solvents used). 


Information concerning the incidence of occupational 
diseases is also contained in the report for the same 
period of the Norwegian Chief Inspector of Factories. 
During the year, it is stated, there were 129 new cases 
of silicosis (mines 109, moulding 7, grinding 6, quartz 
quarries 4, manufacture of china, stone crushing, tunnel 
boring, | case each), and 2 cases of asbestosis. Two 
inquiries were carried out concerning, respectively, the 
incidence of silicosis in foundries and of pulmonary 
asthma among cryolite workers. The report also 
gives details of other cases of poisoning (by lead. 


; : . . ae eter | carbon monoxide, trichlorethylene, nitrous fumes and 
into the continued increase of incapacitating illnesses | , 


sulphuretted hydrogen in artificial silk factories), 0! 
the effect of noise, and of the occurrence of occupational 
forms of dermatitis (in the dyeing industry, impregna 
tion of wood, saltpetre factories, cabinet-making. hoot 
factories, bakeries, nickel factories, &c.). 








Launcu or H.M.S. “ Natap.’’—H.M. cruiser Naiad, 
was launched at the Hebburn-on-Tyne Shipbuilding 
Yard of Messrs. R. and W. Hawthorn, Leslie and Com 

ny, Limited, on February 3. She is one of the seven 
Yido-class cruisers provided for in the 1936-7 Nava! 


| Programme and is the first of this class to be launched. 


Her displacement is 5,450 tons, and her propelling mac! 
nery comprises four independent sets of single-reduction 
geared turbines of the latest Parsons type, driving fou! 
screws. An astern turbine is incorporated in each low 
pressure turbine, and cruising turbimes are installed to 
ensure a high degree of economy over a wide rang 
cruising powers. The machinery is designed to dev: 
a total of 62,000 s.h.p., and steam at 400 Ib. per sq 
inch pressure is supplied by four oil-fired water-t 
boilers of the three-drum type, arranged in two b: 
rooms. The armament of the vesse! will consis 
5-25-in., and smaller, guns and torpedo tubes. 
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} 









































FEB. 17, 1939. ENGINEE RING. 








THE BRAGG ADMIRALTY LABORATORY, SHEFFIELD. 
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Fie. 2. LABORATORY FOR ANALYSIS oF Non-Ferrovus METALS AND ALLOYS. 


THE BRAGG LABORATORY, AD-|_ The new building occupies a site of 5,400 sq. ft., and 
MIRALTY INSPECTION DEPART- | * 2 two-storeyed steel and red-brick structure, having 
MENT, SHEFFIELD. an intermediate floor on the front or Bold-street side, 


Sancetentiiie tendhicennedl a a and a basement. The two principal chemical labora- 

: ssit) provision of adequate facilities | tories, the main windows of which face to the south- 

lor inspection, to ensure that all materials employed | east, occupy the two floors at the rear of the building. 
= yeoman parse ” of a satisfactory standard, | The laboratory on the ground floor is equipped primarily 
hes on the a »y the Admiralty, and a_| for the chemical analysis of iron and steel, while that 
pera Ys an heer ithe a chemical jon the upper floor is laid out mainly for the analysis 
+ ge tr eel and non-ferrous metals has been in | of non-ferrous metals and alloys. The steel laboratory 
istence in its Inspection Department, at Janson-| measures 45 ft. by 33 ft. and is 18 ft. in height. The 
nae eo wef Se to this the work | windows, which run along the whole length of the 
eee . ri 4 ty ( hemist s Department, room, extend from bench level to a height of 8 ft. 
ah see pore wd wide range of complex alloys | The panes in the lower half of the windows consist of 
mteetaaeon ing recent years, and now used in the | Thermolux glass, which greatly minimises the heat and 
an acture of armaments, has greatly augmented the | glare of the sun. Running along the opposite side of 
ite oat an — = ~ laboratory, and extensions | the laboratory are seven fume cupboards furnished 
ieosten dace ee: > Soe time to time. — Latterly, | with gas-heated hot plates and illuminated from the 
eae pr mayen in the volume of work, due | outside by tubular lights having Anodised-aluminium 
* ca - - . 7 | argon and the decision, on | reflectors. The walls of the laboratory and the fume 
te : — ty q - make the Sheftield estab- | cupboards are built of “‘egg-shell mottléd” glazed- 
sendin oe — or metal inspection, have | fireclay blocks. The benches have teak tops and are 
This, whict oary the erection of a new laboratory. | fitted with cupboards, drawers, white glazed sinks, taps 
ich was recently opened by Sir William Bragg, | for gas, water, and vacuum, and plugs for electrically- 


> NJ . - ad 
dicho and is named after him, adjoins the | heated hot plates, muffle furnaces, and other ap- 
intone aaa aay Offices and Gauge Factory in | paratus. ; 
dienes — 1as been built on land fronting on The vacuum apparatus, which comprises an electrically- 
eens Moses. @ — contractors for the _building | driven oil-immersed rotary air pump and an equalising | 
Sheffield. 3 7. Longden and Son, Limited, Neepsend, | chamber, has been supplied by Messrs. W. Edwards and 
rs Company, Vaughan-road, London, S.E.5. Before 








entering the pump the air is passed through caustic 
soda to free it from all traces of acidity. 

The flooring material is red acid-resisting asphalt 
which is rounded off at junctions with walls, benches 
and other fixtures to simplify cleaning. General 
artificial illumination is provided by eight 200-watt 
lamps suspended from the ceiling and fitted with 
Glassteel diffusers supplied by Messrs. Benjamin 
Electric, Limited, Tariff-road, London, N.17. The 
balance room adjoining the steel laboratory contains, 
in addition to the usual analytical-balance equipment, 
apparatus for the determination of carbon in steel by 
combustion. The latter, which was designed and 
constructed in the Department, comprises a battery 
of 12 electric, wire-wound, tube furnaces, seen in Fig. 1, 
annexed, The carbon determined in the usual 
way by heating a weighed quantity of drillings in a 
stream of oxygen and passing the resulting carbon 
dioxide into a weighed absorbing tube. The absorbent 
employed is soda asbestos. Before leaving the steel 
laboratory, it may be stated that the sulphur content 
of steel samples is also estimated by combustion. A 
weighed quantity of drillings is burnt at 1,300 deg. C. 
in a stream of oxygen. The oxide of sulphur produced 
is absorbed in water and titrated with a solution of 
potassium iodate, using starch as an indicator. We 
are informed that the method is rapid, it being possible 
for an experienced analyst to carry out 12 estimations 
per hour. 

The non-ferrous metal laboratory on the first floor 
occupies the whole length of the building ; it is 60 ft. 
long, by 33 ft. wide, by 18 ft. high. The laboratory, 
a general view of which is given in Fig. 2, on this page, 
is similar in construction, equipment and lay-out, to 
the steel laboratory we have just described. The 
balance room adjoining the laboratory is very commo- 
dious, and contains a modern micro-balance, as well as 
12 analytical and other balances. In addition, appara- 
tus for the analysis of copper-rich and other alloys, by 
electrodeposition, is installed in this room. This 
consists of 16 stands, each fitted with a friction-wheel 
driven rotating platinum-anode holder. The motive 
power is supplied by a horizontal motor-driven shaft 
running the whole length of the electrodeposition bench. 
| Direct current is supplied to the apparatus from two 
Westinghouse metal rectifiers. 

The metallographic and spectrographic section of the 
laboratory comprises a room for the preparation of 
specimens for examination, a large room in which the 
| micro-examination of specimens and the evaluation of 
spectrograms is conducted, and, adjoining this, a 
photographic dark room provided with the usual 
maze entrance. These three rooms are all situated 
on the intermediate floor. A fourth room, which is 
used for the preparation of spark spectrograms—a some- 
what noisy operation which it has been found desirable 
to separate from other work—is situated on the first 
floor of the building. The equipment of the prepara- 
| tion room includes a hacksawing machine and the usual 
| power-driven grinding and polishing wheels. An 
| interesting piece of apparatus is a hydraulic press for 
mounting micro-specimens in transparent Bakelite. 
| This, which is produced by Messrs. Adolph I. Buehler, 
| Chicago, U.S.A., and has been supplied by Messrs. A. 
Gallenkamp and Company, Limited, London, E.C.2, 
enables very small specimens to be mounted for subse- 
quent filing, polishing, etching and examination. A 
view of the main metallographic and spectrographic 
room is given in Fig. 3, on page 200, while Fig. 4 shows 
the smaller spectrographic room on the first floor of 
the building. The equipment in these two rooms 
includes a Vickers projection microscope seen on the 
extreme right in Fig. 3. Watson and other metallurgical 
microscopes, three Hilger fully-automatic large quartz 
spectrographs furnished with both arc and spark attach- 
ments, three photo-electric microphotometers, three 
Judd-Lewis comparators, a rotating logarithmic wedge 
sector, a Metallix X-ray apparatus supplied by 
Messrs. Philips Lamps, Limited, Charing Cross-road, 
London, W.C.2, and other accessories. One of the 
spectrographs is seen on the left in Fig. 3 and the two 
others in the centre of Fig. 4. It will be recalled that 
Messrs. Adam Hilger, Limited, Camden Town, London, 
N.W.1, exhibited their large quartz spectrographs at 
the recent Physical Society’s Exhibition, and an illus- 
trated description of this apparatus will be found on 
page 104, anfe. The spectrographic department of the 
laboratory has been responsible for a considerable 
amount of original research work, particularly on 
methods for the quantitative analysis of steel alloys. 
We understand that all the constituents of a specimen 
of steel, with the exception of carbon, sulphur and 
phosphorus, can be quantitatively determined spectro- 
graphically up to quite large percentages and with a 
high degree of accuracy. For example, nickel contents 
of up to 4 per cent. have been determined in this 
manner. The spectrograph has also proved of great 
value in the analysis of very small quantities of such 
elements as bismuth and antimony in copper and copper 
alloys. It is interesting to find that non-ferrous metals 
and steel are now being analysed spectrographically as 
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a matter of routine, upwards of 40,000 quantitative 
determinations having been made in the department 
during the last 12 months. There is every prospect 
that this total will be further increased during the next 
12 months, as further development work is in progress. 

Various heat-treatment operations are conducted on 
the premises, and these are carried out in a laboratory 
equipped with a Birlec furnace, supplied by Messrs. 
Birmingham Electric Furnaces, Limited, Erdington, 
Birmingham, and a high-temperature, atmosphere- 
controlled furnace constructed by Messrs. Wild- Barfield 
Electric Furnaces, Limited, Holloway, London, N.7. 
Both of these units are equipped with panels for auto 
matic temperature control, temperature recorders and 
time switches. Smaller electric heat-treatment furnaces 
and a gas-fired furnace for the melting of non-ferrous 
metals are also provided. We are informed that a high- 
frequency induction metal-melting furnace is shortly to 
be installed. 

The entire building is served by an air-conditioning 
system installed by Messrs. G. N. Haden and Sons, 
Limited, 4, Albert-square, Manchester. This provides 
eight changes of air per hour in the two chemical 
laboratories and four changes per hour in all the other 
rooms. In the laboratories, the air enters through 
ducts near the ceiling and leaves through ducts within 
the fume cupboards, which are connected to a motor- 
driven extraction fan situated in a chamber at the top 
of the building. The basement houses the air-condition 
ing plant, comprising the air-inlet fan and the air 
washing and heating installation, a boiler room and a 
store for liquid chemicals. A 1l-cwt. lift connects this 
store room with the two chemical laboratories and with 
1 store room for solid chemicals and apparatus which 
is situated or the intermediate floor. On the ground 
floor a corridor runs the length of the building and 
separates a block of offices from the steel laboratory. 
Lining one side of the corridor are 50 pressed-steel hat 
and coat lockers for the use of the personnel. The 
combined scientific staff of the laboratory, exclusive 
of clerks and laboratory attendants, is at present 43, 
but, if necessary, this number could be increased to 
60 without inconvenience. Furthermore, provision 
has been made to allow another storey to be added to 
the building, should circumstances demand it, without 
any dislocation of the work of the laboratory. 








THE VERTICAL PATH OF A WHEEL 
MOVING ALONG A RAILWAY TRACK.* 


By Proressor C. E. Ivaxts, O.B.E., F.R.S. 


Tuk mathematical investigation given in this paper, 
and carried out in conjunction with full-scale experi- 
ments, was undertaken to study the manner in which 
the running of a pair of wheels and axle along a straight 
railway track is affected by characteristics such as the 
elastic yielding of the ballast, the stiffness of the rail, 
the lack of continuity at a rail-joint, wheel-loads, and 
speed, For a continuous length of rail, the pronounced 
vertical oscillations which at certain critical speeds are 
induced when sleepers are uniformly pitched has been 
investigated, and, in studying the disturbances pro 
duced by rail-joints, the merits of long and short fish 
plates have been compared. The graphs by which the 
calculations are illustrated in the paper show the 
vertical movement of a wheel as it moves along the 
track, and, to study dynamic effects, the path of the 
wheel for each quality of ballast and each type of 
rail-joint has been computed for four different speeds, 
namely, 0, 30, 60 and 90 m.p.h. 

In ascertaining the influence of ballast, four different 
qualities have been considered, ranging from a ballast 
which is absolvtely unyielding to one whose elasti: 
compressibility is abnormally great. To bring the 
problem within the scope of mathematical analysis, 
some preliminary process of idealisation was essential. 
For instance, although not in exact agreement with 
reality, it has been assumed that the ballast yields in a 
truly elastic manner, the depression ofa sleeper being 
directly proportional to the load the sleeper is called 
upon to support. Also, in studying the path of a 
wheel as it crosses a rail-joint, it has been assumed 
that the rail is supported by eight sleepers only, four 
on either side of the joint, the small fraction of the 
wheel load which is transmitted to the sleepers yet 
more remote being disregarded as negligible in magni- 
tude. Furthermore, when computing the paths of the 
wheel when moving at various speeds, the inertia- 
effect of the rail has been neglected as small in com- 
parison with the inertia-effect of the much more massive 
moving load. Throughout the calculations a uniform 
pitch of 30 in. has been taken for the sleepers along a 
continuous length of rail, but for the two sleepers on 
either side of a rail-joint the distance between centres 
is reduced to 24 in. where a long fishplate is employed, 
and to 15 in. in the case of a short fishplate. 

The majority of the calculations refer to the British 


* Paper read before the Institution of Civil Engineers, 
oo Tuesday, February 7, 1939. Abridged. 
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standard 95-lb. per yard bull-headed rail, whose cross- 
section has a moment of inertia of 36-in.* units; for 
purposes of comparison, however, computations have 
been made in respect to a much stiffer hypothetical 
rail whose cross-section has been assumed to have a 
moment of inertia of 72-in.‘ units. For a rail-joint 
with an accurately fitted long fishplate, it was found 
by experiment that the abrupt change in slope at the 
joint produced by a given bending moment was the 
same as the total change in slope along a 24-in. length 
of continuous rail subjected to terminal bending mo- 
ments of that same magnitude. 
an accurately fitted short fishplate the corresponding 
length was found to be 66 in. For the ballast, the 
connection between 2 W, the total weight on a sleeper 


measured in tons, and y, the depression thus produced | 


measured in inches, is assumed to be of the form 
2W py, and for the four types of ballast considered 
p has the values infinity, 250, 125 and 62-5. Of these, 
p 25 corresponds to a ballast of normal elasticity ‘ 
p = 250 and p = 62-5 specify ballasts which are 
abnormally firm and abnormally yielding, respectively, 
whilst p = infinity gives the case where the sleepers 
are rigidly supported. 

From the results of calculations it appears that the 
more vielding the ballast the less is the range of the 
vertical movement of the wheel. Thus, whereas when 





For a rail-joint with | 


Room FOR PREPARATION OF SpaRK SPECTROGRAMS. 


the sleepers are rigidly supported the range of move- 
ment is 0-000607 W-in., with a soft ballast whose 
elastic characteristic is defined by p = 62-5. the 
corresponding range of vertical movement is reduced 
to 0-000174 W-in. The more yielding the ballast the 
greater is the depth of the “ pot-hole ” into which 4 
wheel will descend at slow speed. Thus, whereas with 
sleepers rigidly supported the depth of the pot-hole 
is only 0-000901 W-in. or 0-000465 W-in. with long 
or short fishplates, respectively, the corresponding 
figures with a yielding ballast (p = 62-5) are increased 
to 0-001808 W-in. and0-001870 W-in. For movement 
along a continuous length of track, it is the softest 
ballast which gives the least range in the vertical 
|}movement of a wheel as it passes slowly along the 


rail. By the use of a stiffer rail a reduction can ~ 
j en 


|achieved both in the range of the vertical mover 
of a wheel moving slowly along a continuous length o 


| rail, and in the depth of the pot-hole it creates . . 
| rail-joint. The foregoing results, however, only re for 
| to “ crawl” speeds, and it remains to be seen pon 

whe 


|the advantages of a stiffer rail are maintained 
the dynamic effects of speed are taken into acco - ; 
| Ifa pair of wheels and axle standing on 4 railwa} 
| track is depressed below its level of statical equilibrium 
| and is then released, it will perform vertical oscillations, 
‘and the frequency of these oscillations will depend on 
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the mass of the pair of wheels and axle and the elas- — in a — = values of 1 seer ‘THE PRODUCTION OF ACCURATE 
ticity of the ballast and the rail. Usually the elastic | appreciably lower than the highest recorded by experi- | . 
yield of the ballast is so great in comparison with the | ment, but this is to be expected, since the theoretical Seat tana” cin TESS 
deflection of the rail that the frequency of the vertical | calculations relate to a rail which is in perfect condition, " P 
oscillations of a pair of wheels and axle is almost | Whereas the highest accelerations experimentally re- By T. P. N. Burngss. 
independent of its position, and it makes very little | corded are always associated with rail-joints having an : F ‘ 
difference whether the load is directly over a sleeper | unfavourable profile, resulting from permanent set. | Tue chief object of the paper is to pass on knowledge 
or situated in a midway position. As a wheel moves | Without adding greatly to the complications of analysis, | gained by experience in the production of small preci- 
along a continuous length of track, however, fluctua-| the impact effects of a rail-joint having any given | 10? bores such as are commonly met with in Diesel 
tions of rail-pressure must occur each time a sleeper is | profile can be computed, and if an unfavourable profile | fuel-injection equipment. High-speed fine boring is 
traversed, and, if these pressure-variations synchronise | is assumed, the large vertical accelerations sometimes | the most accurate and economical method of finishing 
with the natural frequency of vertical oscillations, | revealed by experiments can be theoretically repro- | holes in cast iron and non-ferrous metals. The essen- 
resonanee will be established and the consequent | duced. For drawing general conclusions regarding the tial factors of the process are single-point diamond or 
vertical oscillations in the wheel and the track may effects of different qualities of ballast, the comparative | tungsten carbide tools accurately set and rigidly held, 
become objectionably violent. | merits of long and short fishplates, and the advantages | high cutting speeds, smooth and shockless movements 
When the sleepers are rigidly supported, the natural | consequent on using a stiffer rail, it is necessary for the | of the worktable, vibrationless running, and accurate 
frequency for vertical oscillations depends very much | sake of comparison to assume a standard condition | 
on the actual position of the load. As the load | for rail-joints, and it is the impossibility of achieving 


work-holding fixtures. Such parts as motor-car 
cylinder blocks, connecting rods, and piston pin bores 





are typical examples of work which is peculiarly suit- 


approaches a support its frequency becomes indefinitely this uniformity which makes it so difficult to deduce 


high, and this extreme variation in natural frequency 
has the advantage of giving immunity from resonance. 
Thus in its passage along a rail, if a wheel when midway 
between two sleepers has somehow or other acquired 
a free oscillation, then as the wheel approaches a 


sleeper this free oscillation will become higher and | 


higher in frequency and less and less in amplitude, 


until by the time the wheel has actually reached the | 


point of support all its energy will have passed into 
the rail. If the rail, in addition to being rigidly sup- 
ported at the sleepers, can also be regarded as encastered 
there, the energy put into any one bay of the rail 
will not be transmitted to the next. Thus each time 
the wheel passes over a sleeper it is completely deprived 


of vertical movement ; such kinetic energy as it may | 


have acquired during its passage from one sleeper to 
the next it leaves behind, and resonance, which consists 
of the progressive building up of energy, cannot be 
established. When the sleepers are rigidly supported, 
dynamic effects even at high speeds are insignificant, 
so much so that the paths of the wheel at 90 m.p.h. 


general conclusions from experimental observations. | able for this method of machining, and the degree of 
accuracy obtainable under the correct operating 


The all-important use of experiment is to confirm or 
- 2s | conditions is approximately within 0.0001 in. The 


disprove the findings of theory, and, if satisfactory . 
corroboration is forthcoming, it can then be left to wT of machines used for such work do not vary 
much. 


theory to produce generalisations. That policy of ' i . 
experimental verifications has been followed in this | The internal grinding machine has developed very 


case, and the fact that such corroboration has been | ™Uch in recent years, and the introduction of hydraulic 
forthcoming is the main justification for putting on | feed to the table, as well as vibrationless work heads, 
record this particular mathematical investigation. | has revolutionised their speed of operation. Grinding 
| spindles have been improved out of all recognition, and 
| the machines are able to run at high speeds for pro- 
| longed periods with microscopical wear. 
THE SOCIETY OF GLASS | The latest type of internal grinding machine has a 
TECHNOLOGY. | complete automatic cycle, covering every operation 


, , xcept loading, throwing over the starting lever, and 
THE 199th meeting of the Society of Glass Technology | except 8, 8 ang “ 
was held in University College, London, on Wednesday, | feeding the wheel up to the work. It includes'a fast 








| January 11, 1939, the President, Dr. C. J. Peddle, table speed up to the work, slows down to roughing 


decane me ake, See Pape Sete pountes gan is very nearly the finished size. The wheel then with- 


speed and feed, and continues to grind until the hole 


: “ toviatiny | draws from the work and the diamond dresser drops 
In the first, entitled “‘ Some Notes on The Variation | into position. The wheel is trued at truing speed, after 





with Temperature Range of the Resistance of} °. fF’. " 
and at a ‘“‘ crawl” speed are barely distinguishable | Glass Containers to Thermal Shock,” by Donald | Which it changes both speed and feed for the final 


from each other. | Robertson, B.Sc.Tech., it was stated that it was | 

Leaving out of consideration the abnormal case of | almost a universal practice among glass-bottle manu- | 
rigidly-supported sleepers, the comparative merits of | facturers to submit the ware they produced to some 
hard and soft ballasts are somewhat conflicting. A | form or forms of physical test to determine its relative 
soft ballast at most speeds will give less up-and-down | suitability for the purpose for which it was to be used, 
motion to a wheel and less vertical acceleration, but and to ensure that such quality continued during 
there is one critical speed at which the undulatory | production. Such tests were generally evolved from 
movement will be considerably amplified, and when | a consideration of the conditions through which any 
the ballast is more than ordinarily compressible, say,| particular glass article would be required to pass 
p = 62-5, this critical speed is well within the normal | during service. From tests carried out by the author, 
practicable range. On the other hand, with an excep-| it was concluded (1) that the resistance of a glass | 
tionally incompressible ballast, say p = 250, although | container to thermal ‘ downwards” shock decreased 
the general smoothness of running will not be so good | with increasing temperature; (2) that with ‘“ down- 
as that given by a soft ballast, the critical speed at | wards” thermal shock tests the higher the temperature | 
which vertical movement will be particularly accen- | zone, the greater the breakage for the same temperature | 
tuated is so high that it will seldom, if ever, be attained | difference between the hot and cold baths, and the | 
under normal working conditions. | shorter the time taken in transferring test-ware from | 

For a continuous length of rail, both an all-round | the hot bath to the cold, the greater the breakage ; 
improvement in the general smoothness of running, | (3) that for special conditions of service, tests carried | 
and the raising of the critical speed to an exceptionally | out in, say, the 95 deg. to 40 deg. C. zone, were more | 
high figure, can be achieved by using a stiffer rail | informative and useful than tests in the 70 deg. to| 
which can claim an all-round advantage. The critical | 15 deg. C. zone, the 95 deg. to 40 deg. zone being | 
speed is raised, and, even at the enhanced speed, the | suggested because tests carried out with a hot bath at | 
amplitude and the acceleration of the vertical motion | 100 deg. C. were “‘ messy.” 
stimulated thereby are considerably less than those) The other paper was entitled “Seed in Glass | 
induced by the lower critical speed associated with the | Melted in Tank Furnaces,” and was by J. B.| 
standard rail. At the lower speeds the reductions in| Murgatroyd, B.A. The author discussed the subject | 
the amplitude and acceleration of the vertical move- | of seed, boil and blisters in glass. Possible sources of | 
ment of the wheel are even more pronounced. A further seed were gases resulting from the melting batch, | 
merit which can be claimed by the stiffer rail is that | entrapped air in the batch, and gases from porous | 
it distributes the load more evenly among the sleepers, | refractory materials. Possible sources of boil were | 
and consequently a reduction in the pounding to which | dissolved gases coming out of solution, reaction between 
the ballast is subjected may be expected. glass constituents, and reaction between glass and 

All the advantages of a yielding ballast, without any | either some agent in the refractories or some foreign | 
of its disadvantages, can be achieved by using a stiffer| matter. In carbon amber glasses there was strong | 
rail with which a marked reduction in the wheel-| tendency to boil when reheated, not necessarily to a 
descent is achieved at all speeds, and also a general | higher temperature than that of original melting, and 


grinding of the bore to the finished size. When the 
hole has reached the finished size, the wheel auto- 
matically withdraws from the work and the cycle is 
complete. Work peculiarly suitable for internal 
grinding comprises case-hardened parts such as bushes, 
cylinder sleeves, rollers, loose cams, as well as ordinary 
steel and cast-iron components of a similar nature 
where the accuracy in the bore is in the neighbourhood 
of 0-0005 in. The great service rendered by grinding 
is that parts can be made absolutely interchangeable 
in the bore without selective fitting. 

The modern type of honing machine incorporates 
a mechanism which rotates and reciprocates a spindle 
carrying a hone, which is usually multi-bladed and 
adjustable. The hydraulic control of this operation 
gives an evenness and uniformity of honing over the 
full length of stroke that cannot be attained by boring 
tools and reamers, nor by internal grinding. This, of 
course, refers to bores of at least 3 in. diameter and of 
considerable length. A cylinder liner 12 in. bore by 
3 ft. in length can be honed in 15 minutes. The 
cooling lubricant is paraffin oil. The liners are bored 
and reamered close to finished size, and experience 


| shows that a satisfactory allowance for honing is 


0-0025in. The type of small bore used in fuel injection 
equipment is in a different category from a cylinder liner. 
The bore of the hole may be as small as ¥ in., or as 
large as 1 in., but in each case the accuracy within a 
limit of 0-00005 in. in size and finish must be the 
same. 

The tools used in producing such bores are bound to 
be limited in strength and rigidity, yet the duty they 
have to perform is of a most onerous character. The 
finished bore has to withstand applied fluid pressures 
up to 5,000 lb. per square inch when fitted with the 
male member, with negligible leakage past the plunger. 
This result is only possible if the bore is perfect in 
shape and finish, yet the male plunger must be 


beneficial effect in reducing the vertical accelerations | the boil might be associated with reaction between 


produced by a rail-joint. In the case of a short 
fishplate joint the superiority of a stiffer rail in mini- 
mising vertical accelerations disappears at high speeds, 
but with a stiffer rail it is most unlikely that a short 
fishplate would be employed. 

The foregoing conclusions, relating to the general 
efiects produced by altering track-characteristics and 
the benefits which may thus be attained, can only 
command confidence if the results which emerge from 
analysis stand the test of experimental verification. 
In this case a systematic experimental research, which 
has been carried out in conjunction with the mathe- 
matical investigation, provides such evidence in abun- 
dant measure, and it is satisfactory to find that wherever 
theory and experiment can be compared they appear 
to be in most harmonious agreement. For instance, | 


| 


the theoretical conclusion that the vertical movements 
of & wheel due to sleeper action becomes increasingly 
hoticeable at high speeds, whereas those due to rail- 
joints tend to diminish, is clearly indicated both by | 
vibrograph and accelerometer records. The theoretical | 


sufficiently free in the bore to prevent seizure at high 
seed, the author considered that reaction between reciprocating speeds and temperatures. Further, 


: - , hese bores, in conjunction with their plungers, have to 
batch constituents was the least likely source, for quite | . . 4s . f 
small particles of batch gave rise to large bubbles of | pas _~ ge eng a cane of we oil during 
carbon dioxide. Entrapped air and moisture were | oe ce, OS ey See eee oe ee 


. | undue friction prevents the efficient operation of the 
a as the most likely sources of small seed, and | ¢,,.) injection equipment. The choice of the correct 
the author’s calculations revealed the possibility of material is of paramount importance, and may vary 
wore ta Sooo 1,000 seeds of 0-08 mm. diameter | for each separate condition. For the spray injector 
pew t "aa wo “s = en" — . — | hardened mild steel guides and plungers are necessary, 
pore hn he iia er A seh Guat he ‘th th : ibility | due to the severe heat conditions under which they 
of iaiveduchar 200 onl teen — yo wae iy | operate, while high-tensile steel is more suitable for 
6 eS O-CCS Ea. CONT ENT hs Seal pump guide and the plunger is made in hardened 

1 cc. of glass, and others from pores of smaller diameter. | 


. . . . | 1 steel. 
The risk was particularly increased when refractories or ; 

: : , . Of the two well-known methods of producing small 
pode J bes P omswre Were employed at the vas bores to precision limits and a high-grade finish, one 
: | is to use the ordinary machining procedure as practised 
| on a bar turret lathe for the drilling and reamering 


the carbon and residual sulphate. In the case of 











INsTITUTION oF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers has elected | 
Sir Archibald Page, a past-president, to be an honorary 
member of the Institution. 


* Contribution to Symposium of Papers on Machine 
Tool Practice, read before The Institution of Mechanical 
| Engineers, on Friday, January 20, 1939. Abridged. 
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Operations, leaving sufficient material in the bore to 
abe for internal grinding after the hardening process. 
The bore is then ground to within 0-00025 in. of 
finished size, and thereafter is lapped in the usual 
fashion to finished size. The grinding spindle is of 


necessity weak and springy, and thus liable to produce 
ridges on the bore, and a greater allowance has to be 





a b c 
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Fig. 46. 


Fra. 41. 
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which has only an allowance of 0-0002 in. for final | component after hardening and lapping operations. 
It is not suggested that the grinding method | Essential points to watch are the speeds and feeds of 
cannot be successfully operated, this preference being | the drill and reamer, the type of reamer used, the angle 
based on an experience which has fluctuated between |} on the leading edge of the reamer, and the choice of 
grinding and reamering, and it now appears certain | a suitable cooling lubricant. These factors have to be 
that better and more accurate bores can be produced | adjusted to suit the particular type of steel in use and 
by the reamering process at considerably less cost.|in this example the respective choices would be as 


lapping. 
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In this class of work the 
skill of the operator is an 


important factor. He should | 


be above the average in 
ability, and be capable of 
the practical application of 
his own ideas. The final 
honing of reamers, for 
example, is an art which 
is acquired only after long 
experience in producing 
accurate bores. 
It is now 
describe the manufacturing 
process used in producing 
various types of precision 
bores of varying diameters 
and lengths. The 
example is an injector needle 
valve guide, to be made 
in 40 tons per square inch 
tensile case-hardening steel, 


MON 


- 


Mo00x 


35x > 
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proposed to | 


first | 


follows: A high drilling speed and low reamering 
speed ; a six-flute reamer, right-hand spiral ; a radius 
rather than an angle on the leading edge of the reamer, 
and a soluble compound rather than oil. As the lapping 
operations are similar in all cases, observations on this 
process wil be left until later. 

The next example is a filter body to be made in 4 
free-cutting steel of 28 tons to 30 tons per square inch 
tensile strength, #-in. bore by 6 in. long, reamer- 
finished to within 0-00025 in. The body of the com 
ponent is finished complete externally in one operation 
on a bar turret lathe. The drilling and reamering 
operations are done on the same machine in the follow- 
ing sequence : drill, leaving 0-015 in. in the bore ; first 
reamering operation removes 0-010 in.; second 
reamering operation removes 0-005 in. to finished size. 
|The reamer used must be held absolutely centrally, 
owing to the length of bore. Only a first-class turret 
lathe will give the desired result. Fig. 41 shows the 
type of reamer to be used when it is found necessary 
to reamer vertically in a drilling machine as 0 the 
case of a spill valve guide made in steel of 60 tons per 


left in the bore to ensure cleaning up in the final lapping | }-in. bore by 1} in. long, lapped to limit of 0-000025 in. | square inch tensile strength, ¥y-in. bore by 1} in. long, 


process. 
small accurately ground hole within limits of 0-00025 in. 
The second method, and the one which is preferred, is 


to devote such attention to the drilling and reamering | 0-001 in. 


part of the job that it is possible to eliminate grinding | small hole, using the magazine feed on the index 
altogether, and so produce an accurately reamered hole 


in the larger bore on the index automatic machine. 
The hole is finish reamered to 4 in. within a limit of 


machine, is seen at 6, while at ¢ is shown the finished 





The component drilled and reamered in the | 


In other words, it takes time to produce a Fig. 39 shows at a the component drilled and reamered | finished by lapping within a limit of 0-000025 in. 


The holder is floating and the reamer is stepped. 
| Straight flutes are used and two reamering operations 
are carried out instead of one. 

Another example is a needle valve guide, made 
steel of 28 tons to 30 tons per square inch tensile 
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strength, #-in. bore by 4} in. long, with a semi-blind | which the principal ingredient is silica, other con- 
hole. This component has a lapped finish within a | stituents being alumina, iron oxide, and lime, in varying 
limit of 0-000025 in. The first operation is external | proportions, in addition to carbon. In large install- 
machining on a bar turret lathe. The second operation | ations, the problem is often serious. For instance, in 
is performed with a drill and reamer, using two reamers, | our description some years ago of the Trenton Channel 
and the third operation consists of the final lapping. | power station of Messrs. The Detroit Edison Company,* 
The difficulty in this case is in dealing with a semi-blind | we described such ash as being disposed of by lagooning. 
bore, which makes it impossible to pass the work com-| Even then it was foreseen that this could not be a 
pletely over the lap. Fig. 43 shows a nozzle in case-| permanent solution, and those in charge were looking 
hardening steel of 35 tons to 40 tons per square inch | round for other outlets, possibly of a profitable nature. 
tensile strength, y-in. bore by 1} in. long, lapped on | In recent years a good deal has been written on the 
the bore and valve seating. In this case the first | subject, the most general direction in which work has 
operation is to drill, reamer, seat, form, face, and part | been carried out having been investigations connected 
off in the index automatic machine. The second| with its use as pozzuolanic material in concrete. 
operation is to form the head of the nozzle, the third | Among a number of papers on this subject was one 
operation to drill spray holes, 0-014-in. diameter, the | by Messrs. R. E. Davis, R. W. Carlson, J. W. Kelly and 
fourth operation to case-harden, and the fifth operation| H. E. Davis, read before the American Concrete 
to polish and lap. The bore and seating are formed | Institute in 1937. This dealt with typical fly ash from 
with one reamer. The seat is most important, and | 15 large stations, used in conjunction with 81 different 
must be absolutely true in order to withstand high | cements. It was concluded that generally fly ashes were 
pressures and the constant impinging of the needle at | much finer than Portland cements, that they exhibited 
high speeds. The component illustrated in Fig. 44 is a| high pozzuolanic activity and could frequently be 
fuel pump plunger guide, made in case-hardening steel | employed to replace as much as 30 per cent. of the 
of 45 tons to 50 tons per square inch tensile strength,| cement. In cases in which the ashes were rich 
}j-in. bore by 2} in. long, and lapped to within a carbon, these characteristics were found to be modified. 
limit of 0-000025 in. The order of operations is as| The investigation at Trenton Channel, above referred 
follows: (1) Machining externally and rough drilling | to, while much more localised than the foregoing, has 
in a bar turret lathe; (2) normalising; (3) drilling | covered a much wider range of possibilities, and while 
and reamering, using two reamers ; (4) rough lapping ; | some of the results are negative, many of them are of 
(5) case-hardening ; (6) first lapping; (7) grinding| interest, since variation in local conditions might 
externally ; and (8) finish lapping. Particular care is | conceivably render them economic. This work has been 
necessary in dealing with a delicate section both in the | recently described in a paper read before the American 
machining and hardening operations. Society of Mechanical Engineers, by Messrs. A. W. 

In lapping, the operator gains his skill solely by long | Thorson and J. S. Nelles, under the title of ‘“ Possi- 
experience. 
cual to carry abrasive, and varying in| into account the quantities of ash absorbed, the most 
diameters in tenths of thousandths of an inch. The| encouraging results have been found in the use of 


ture resulted that cracked and crumbled badly. A 
decrease in the proportion of ash caused an increase in 
the strength of the brick, but most of the brick 
| was unsatisfactory because the mixing machinery was 
not suitable for handling so fine a material. It has 
also been tried as a substitute for sand in aerocrete, 
but the increase in volume of the pore-space was less 
than that obtained with the standard mix. Again, 
when tried in light-weight concrete hollow tiles the 
results were not generally satisfactory. The specifica- 
tion for such tiles calls for a breaking load of 700 Ib. 
per square inch, but when fly ash was used the only 
mix that approached this figure required an ageing 
period of six months. In acoustic plaster the ash has 
been substituted for pumice; here the colour of the 
ash was a disadvantage, and it was found that a 
coating of paint destroyed the sound-deadening effect. 
These findings, and the small demand, did not encourage 
further effort in this direction. Another attempt to 
use the ash started more hopefully in connection with 
Haydite concrete, of which the aggregate is made by 
sintering clay or shale in a rotary kiln followed by 
crushing. A difficulty with this material is that the 
Haydite particles tend to float in the mix, while the 
heavier cement paste settles to the bottom. The 
addition of fly ash to the mix checked this tendency to 
segregation, added strength to the concrete and reduced 
its unit weight. Although the technical results were 
good, the market in this direction has proved to be 
|so small as to prevent further development. Another 
project that also had to be abandoned on account of 
cost, though the physical results were good, consisted 
| of sintering the ash into a highly vitreous concrete 
aggregate of light weight. Failure, this time on tech- 


The laps used are made of cast iron, | bilities for Utilization of Pulverised Coal Ash.” Taking | nical grounds, followed the attempt to produce an 


extruded building block from a mixture of fly ash and 
sodium silicate. The mixture, in economical propor- 


method employed is to choose the smallest lap which | fly ash as a filler in asphalt paving, as an aggregate | tions, set too rapidly for extrusion, the blocks cracked, 
will pass through the reamered bore, and work up in| and admixture in concrete products, as an abrasive and | and the compressive strength was not satisfactory. 


steps of 0-00001 in. until the finished size is reached. | in several miscellaneous products. 
Although the lapping operation is done by hand, bell-| As a filler, fly ash has been employed in asphalt 
mouthing of the bores is practically negligible. The| paving materials, in fertilisers, rubber, primer paint, 
finish is obtained by a special lapping compound, the | putty, roofing materials, common brick and cinder 
result of much experience, and the resultant surface is | blocks. In the laboratory it was found that a mixture 
practically frictionless. It is astonishing how prac-| of Detroit sand 84-5 per cent., Detroit fly ash 6-0 per | 
tised operators can consistently produce lapped bores | cent., and asphalt cement 9-5 per cent. by weight | 
within an accuracy of 0-000025 in. The lapping com-| would produce a paving material which was satis- 
pound is of great importance, and most shops manu- | factory to work, and as regards compression and 
facturing such work have their special secret com- | stability, but the quantity of ash should not exceed 
pounds. Confidence plays a great part in the success | 8-0 per cent. Weight for weight, fly ash was found 
of an operator who works to 0-000025 in. The) to be a more effective filling agent for voids than | 
ordinary measuring instruments of the engineering | limestone dust, due to its greater fineness and lower 
shop are useless for such work, and the Zeiss “ Passo- | density, though it has a lower asphalt-carrying capacity. 
meter,” which shows 0-000025 in. as an appreciable | Several sections of paving using this ash have been 
amount on its measuring scale (it looks like gy in.) is| put down in Detroit, of which the first covered an 
almost universally used. The production of precision | area of about 1,200 square yards, and was laid several | 
bores requires a first-class electric hardening and tem- | years ago. It has sustained heavy traffic without, so 
pering furnace, thermostatically controlled. A great | far, showing signs of cracking, rutting or any deleterious 
deal of trouble with this class of work can be traced | effects due to freezing and thawing. The cost of the 
to distortion during or after heat treatment. Carburis-| material in the sheet asphalt replaced by the ash was 
ing compounds are numerous, and great care should | about 3 dols. a ton, and normally about 60 tons of it 
be exercised in choice, otherwise failure is almost | were used per day for 200 days each year. The failure 
certain. Price is of little moment compared with the | of this project in Detroit was due to the equipment not 
achievement of successful results. Soaking times and | being suited for handling so fine a material, the small 
quenching temperatures should be determined by | quantities at the same time not warranting expenditure 
practical experience with each different type of com-| on alterations. The idea in itself was successful, and 
ponent. the potential saving and the size of the market make 
It is somewhat difficult to determine the degree of | the proposition attractive. As a surface filler, fly ash 
finish which is imparted to a surface by grinding, has replaced Portland cement successfully, but the 
honing, or lapping. An apparatus for measuring the | quantity used in this way was small and the project 
maximum roughness of a surface has been developed | became unimportant unless the ash was also used as a 
by Mr. Harry Shaw, called the ‘Contorograph.” | filler in the mixture itself. Ash was found to be a| 
Figs. 46 and 47 show the comparative roughness of a | satisfactory substitute for sand in agricultural ferti- 
commercially finished cast-iron honed liner, ground | lisers; here large quantities were involved and there 
piston, and lapped piston ring, as compared with the | was a steady demand, but this outlet proved econo- | 
finishes obtained by lapping in fuel injection equip- | mically unsuccessful because foundry sand could be 
ment. The degree of error registered by the Con- | obtained for the cartage, and because manufacture was 
torograph is indicated by the fact that the maximum | carried out in a food-processing plant where the fine 
deflection shown in Contorogram 722 measures 0-0005 | dust from the dry ash was liable to be a nuisance. | 
In. Fly ash again was tried out as asubstitute for Fuller’s 
earth in rubber, but in this case preliminary tests | 
. showed that it was too coarse and too gritty. On the | 
USES FOR FLY ASH. other hand, good results were obtained in using it in 
It is common experience that almost every process | making primer paint and putty instead of calcium 
in the field of engineering involves a set of problems | carbonate; the local trade was, however, small and 
peculiar to itself. Having surmounted his main diffi- | for certain paint applications the colour of the ash was 
culties, the designer is confronted with subsidiary | objectionable. Manufacturers of asphalt roofing 
obstacles often of an unexpected character. When to| materials have reported satisfactorily on the use of 
these difficulties are added the effects of large-scale | the material in their products, but the use of 4 per 
Operation, complications arise which call for the aid | cent. of fly ash in the mix for making common bricks 
of a variety of specialists. For instance, the use of | rendered the product weak and brittle, and this scheme 
pulverised fuel in boilers, although satisfactory from | was not successful. Ash has been used to form a 
the steam-raising point of view, has resulted in large | dense waterproof outside face on cinder blocks, the 
quantities of residue difficult to deal with. This | absence of which had previously been an objection. 
residue consists of unburnt carbon and incombustible| As an aggregate in various products, it has been 








matter fused together in the form of fine, mostly | tried in many ways. It has been used to replace sand 
spherical, particles, which was discharged from the | in the standard process of making sand-lime bricks, in 
stack until the nuisance created made dust-collecting | proportions of 25 to 100 per cent., but a weak struc- | 

Then the question arose of how to - 
t the large quantities of this “fly ash,” in 


plant essential. 
dispos: 





* See ENGINEERING, vol. cxxv, page 502 (1928). 


Several hundreds of 6 in. by 12 in. concrete specimens, 
cast from various mixtures of Portland cement, fly ash 
and cinders, have been tested. The addition of the 


| ash has been found to improve workability and increase 


the density and strength of the concrete. Light weight 
cinder concrete is a highly desirable product for use in 
steel and concrete buildings, but it has not been 
allowed by building codes on account of its porosity, 
there being a risk of water seeping through it and 
attacking the steel. The addition of fly ash to the 
mix has been found to reduce porosity sufficiently to 
permit such concrete being used under building code 
regulations. 

One of the most promising investigations has been 
concerned with the Cottrell building block, in which 
the approximate proportions are used of fly ash 90 per 
cent., lime 10 per cent., and resin 0-5 per cent. by 
weight. The blocks are slate grey in colour, weigh 
about 100 lb. to 105 lb. per cubic foot, and have a 
compressive strength on 8 in. by 8 in. by 16 in. hollow 
blocks of 1,000 lb. per square inch. ‘These values 
exceed the A.S.T.M. requirements for bricks and hollow 
blocks. The thermal conductivity is 3-12 B.Th.U. per 
hour per square foot per degree Fahrenheit per inch 
in thickness, while the water absorption is from 5 per 
cent. to 12 per cent. after 5 hours’ immersion in cold 
water, and from 18 per cent. to 22 per cent. after 
5 hours’ immersion in boiling water. These values are 
low enough to ensure a dry wall, yet high enough to 
secure a good bond with mortar. The degree of 
absorption varies with the density of the material 
resulting from the pressing operation, and the com- 
pacting in the mixer or wet pan; it is reduced by 
increasing the resin content. In its resistance to 
freezing and thawing, it has been found to be equal 
to burnt clays and similar materials; a building now 
more than six years old has withstood weathering with 
complete satisfaction. Its thermal expansion up to 
1,000 deg. F. is negligible; at higher temperatures 
combustion of the carbon in the fly ash commences 
with consequent shrinkage, which, at 1,800 deg. F., 
amounts to 2-5 per cent. Efflorescence due to soluble 
salts has been completely cured by the addition of 
resin to the mix. The surface can be plastered, painted 
or papered, and thermal insulation can be effected by 
filling the cells with loose fly ash. Unfortunately, these 
Cottrell blocks are extremely friable, and great care 
is necessary in handling them. It is considered that 
even a partial acceptance of this product by the public 
might result in the disposal of the whole of the fly ash 
from the Trenton Channel plant. 

Powdered-fuel ash has also been found at Detroit 
to be one of the best admixtures for improving the 
plasticity and strength of standard concrete mixture 
of cement, fine aggregate, coarse aggregate and water. 
Tests on 78 specimens, each 6 in. by 12 in., some made 
from a lean mix and others from a strong mix, and 
with amounts of fly ash varying from nothing up to 
100 per cent. by weight of the cement, showed that 
the addition improved the strength of the lean concrete 
in all cases, though rich concrete was improved only by 
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additions up to 20 per cent.; additions above 30 per 
cent. to the lean concrete made the mixing rather 
sticky. 

Experiments using the ash to replace pumice, in 
the polishing of metals, failed because the extreme 
fineness of the material resulted in its being insufficiently 
abrasive. More satisfactory results have been obtained 
in sand-blasting ; the cleaning of condenser tubes and 
turbine blades in this manner has been achieved with 
very little loss of metal. In the manufacture of Port- 
land cement fly ash has been introduced into the 
slurry as a partial substitute for clay. Two local 
conditions, however, have militated against its adop- 
tion, one being the high cost, of delivery, and the other 
the high fuel consumption in the kiln on account of 
the unusual quantity of water required in making the 
slurry. As a colour-filtering medium in petroleum 
refineries, fly ash has failed to give satisfaction, and 
in the foundry it has also failed as a substitute for 
parting sand, for use in core making and for dusting 
moulds. Thus, it will be seen, from the investigations 
mentioned above, that the most hopeful commercial 
uses appear to be bound up with the prosperity of the 
building industry. 








NOTES ON NEW BOOKS. 


Iv is unusual for a technical writer to omit a fore- 
word as to why and for whom his book is written, and 
the absence of any such explanation is, perhaps, the 
first thing that strikes the reader in looking through 
1 Survey of Railway Development and Practice, by Mr 
P. E. Garbutt (London: Messrs. Arthur H. Stockwell, 
Limited, price 3s. 6d. net). The second is a touch of 
admiration for the temerity that has applied this title 
to the world’s railways and dealt with them in just 
over 100 pages. Fortunately, the word * practice ” 
has a certain vagueness, but elimination could hardly 
go further. Having said this, it must be admitted that 
the author has contrived to include a wonderful 
amount of readable information in this little book, 
which should be very suitable for school or college use. 
He devotes 12 pages to origin and organisation, 14 
to rates and conduct of traffic, and 8 to financial 
development, before briefly reviewing in turn the 
systems of the individual states of the world; and he 
then concludes with a chapter on electric and Diesel 
traction. It is to be remarked also that he does not 
seem to have any particular theories to put forward. 
He advocates neither nationalisation nor general 
electrification, and, in fact, writes from a wonderfully 
unbiased standpoint. The extent of the ground 
covered rather disarms criticism, but his statement 
that high dividends on British railways have usually 
been paid by charging revenue items to capital is 
certainly sweeping, while, on a matter of fact, the 
Indian Government took over complete control of the 
Kast Indian and Great Indian Peninsular Railways in 
1925, not in 1879 and 1900, respectively, as is stated. 


Experimental Researches and Reports, Volume 20 
price 7s. 6d., has been published recently by the 
Department of Glass Technology, of the University of 
Sheffield, and relates to the year 1937. The contents 
of this volume have been collected from the Journal of 
the Society of Glass Technology and the Glass Review, 
and nine out of the twenty-one papers published have 
been contributed by Professor W. E. S. Turner, F.R.S., 
as author or part author. An outline is given of the 
work of the Department of Glass Technology at 
Sheffield, since its foundation in 1915, and a list is 
given of its published researches since 1917. Mr. J. E. 
Stanworth reviews aud critically discusses the dissocia- 
tion and reaction theories underlying solid reaction 
processes, and the application of the several equations 
formulated to express these processes is considered. 
lor. E. Seddon has a contribution describing a contrast- 
ing-field method for the detection of defects within 
the body and on the surface of glassware, with photo- 
graphic examples of the visible effects so produced by 
cords, stones, seed and surface unevenness. Three 
papers by Professor Turner and Mr. Stanworth are 
devoted to a preliminary survey of the possibility of 
glass formation from he oxides, P,Os, Al,O,. B,O,,. 
and SiO, with and without the addition of basic 
oxides, and the effect of small additions of Al,O, and 
Na,SO, on the reactions mn the mixture 6SiO, + Na,CO, 

CaCO,. Other contributions deal with the effect 
of transverse scratches on the strength of sheet glass, 
the identification of crystalline products in commercial 
glasses, and studies of the thermal endurance and the 
physical properties of glass. 


Under the general direction of Mr. P. Abbott, B.A.. 
and with his collaboration, a series of three volumes 
has been produced with the view of providing courses 
in the study of mathematics appropriate to the usual 
three years of preparation for the Ordinary National 





Certificate in Mechanical or Electrical Engineering. 
The series is published by Messrs. The English Univer- 
sities Press, Limited, under the general title National 
Certificate Mathematics. Volume I is by Mr. C. E. 
Kerridge, B.Sc., Vol. If by Mr. H. Marshall, B.Sc., 
and Vol. IIf by Mr. G. E. Mahon, B.Sc., and the 
prices are 6s. net, 7s. 6d. net, and 7s. 6d. net, respec- 
tively. As the authors have been associated in the 
work of the Mathematics Department at the Poly- 
technic, the subject matter has been quite successfully | 
co-ordinated and the transition from stage to stage is 
smoothly effected. The work has been carefully 
adjusted and co-related to the needs and capacities 
of part-time students and provides for occasional | 
reviews of work done in earlier stages. As a general | 
course in mathematics, these three books offer a sound | 
training up to the application of differential and 
integral calculus to simple algebraic and trigonometric 
functions. From the engineering point of view, how- 
ever, they are disappointing, the attention given to 
practical applications being very limited. The chapter 
on “ Physical Applications of Integration” deals 
almost exclusively with areas and moments of inertia, 
while maxima and minima are represented mainly by 
examples on mensuration. Trigonometry is applied 
to the geodetical type of problem, and Simpson’s 
Rule has not been shown to extend beyond the ordinary 
calculation of irregular areas. Its value as a means of 
determining centroids, moments of inertia, centres of 
pressure and the like has received no notice. Finally, 
that most necessary training in the formulation of 
mathematical expressions to represent the conditions 
of engineering problems is conspicuously absent. 





The first edition of Mr. Peter Lloyd’s well-known 
book, Theory of Industrial Gas Heating (London: 
Messrs. Walter King, Limited, price 7s. 6d. net), 
appeared at about the time of the setting-up of the gas 


industry's scheme for Regional Gas Industrial Centres, | 


and it was written primarily for the technicians and 
technical salesmen, which thus became requisite. It 
embraces essentially the groundwork of the theory and 
practice of the utilisation of gas for heating in industry, 
and blends both the elementary and the advanced, 
making a somewhat uneven standard. In general, the 
book, of which a second edition has now appeared, is 
primarily suitable for those having already a good 
knowledge of the subject. The choice of fuels for 
industrial heating, discussed in the first chapter, and 
the combustion of towns’ gas are treated in an elemen- 
tary way. Then, however, the author branches out 
into a disquisition on flame in which he reviews the 
scientific theories of the chemistry of combustion, in 
particular the hydroxyllation theory, the peroxide 
theory, and the chain reaction theory. The work of 
Dixon and Coward, and of Wheeler and Bone and their 
co-workers on flame speeds, is discussed. The chapter 
on flame also comprises an account of the work that 
has been done on standard burners for the expression 
of the combustion characteristics of gases by a given 
number, catalytic combustion, and the cracking of 
towns’ gas. This chapter seems to be either largely 
unnecessary for the practical industrial heating expert, 
or else there should have been a longer treatment, with 
more definite guidance through the thorny maze of 
conflicting ideas. The chapter on burner design is 
timely ; we do not recollect any text-book in which 
this subject is treated so clearly and concisely. This, 
and the succeeding chapter on the control of combus- 
tion, and on the general principles of the design of 
industrial heating plant, constitute essentially a survey 
of the general principles which must guide technical 
men in their work of gas utilisation. No attempt, 
however, is made to illustrate principles by reference 
to specific installations. When a third edition of this 
work is called for, it is to be hoped that Mr. Lloyd will 
go into more mathematical detail in connection with 
the flow of hot gases through furnace structures. Some 
standard treatment of this is surely necessary, since 
it forms the basis of furnace design. The last chapter 
on temperature measurement and control is hardly 
more than a superficial survey of the subject. In spite 
of some criticisms such as these, the book is a valuable 
addition to the scanty literature of gas utilisation and 
as such should be in the hands of every heating 
engineer. 

The appearance of a second edition of Professor 
Herbert Addison's volume entitled A Text Book of 
Applied Hydraulics indicates that his work has met 
with deserving success as a clearly-written account of 
the subject. Together with a new chapter on pro- 
peller- and screw-pumps, a number of improvements 
have been introduced into this revised and enlarged 
edition. Remembering the practical significance of 
cavitation, especially with water turbines and centri- 
fugal pumps, it is to be regretted that the author has 
not included a chapter on the characteristics of the 
boundary layer of fluids in motion. Although the 
mathematical nature of a full discussion on this point 


renders it more suitable for a book on hydromechanics, 
rather than one on hydraulics, many readers would 
have welcomed a descriptive account of the experi- 
mental results which have already been established on 
the theoretical investigations of Professor T. von 
Karman, Dr. F. W. Lanchester and Professor L. 
Prandtl. Apart from the effect of boundary condi- 
tions on both laminar and turbulent flow through pipes 
and channels, it is highly probable that research in this 
direction will eventually disclose the contributory 
causes of erosion, and help to explain the movement of 
sediment and suspended matter in water courses. 
The book, which is published by Messrs. Chapman and 
Hall, Limited, London, at a price of 21s. net, can 
nevertheless be recommended to engineers in search of 
a concise statement of the theory and its application, 
and to students as a useful textbook, by reason of the 
numerous worked-out examples which are appended to 
the text. 

The third edition of Professor S. Parker Smith’s 
Problems in Electrical Engineering, which has recently 
appeared, has been augmented by a further 280 
examples, and the book now contains more than 
1,300 problems, covering both elementary and advanced 
work. The scope has been extended to cover a certain 
amount of “ light” current work. A publishers’ note 
states that provision is also made for the needs of the 
engineer in practice. It may be that those whose 
memories retain principles only by the aid of constant 
numerical exercise will find in these problems a useful 
refresher course ; but the work is primarily designed 
for students. The author, who is professor of electrical 
engineering at the Royal Technical College, Glasgow, is 
a keen advocate of tutorial exercise classes, and it is 
for this purpose that the collection was originally 
compiled. The book maintains the high standard of 
the earlier editions, and is published by Messrs. Con- 
stable and Company, Limited, London, at the price 
of 6s. net. 





Precisely what the average engineering student 
should be taught in mathematics and in what form 
it should be imparted to him are questions which will 
long continue to be debatable. Not only will new 
ideas cause preconceived views to be modified, but 
the needs of different classes of student must also 
influence the answer. The requirements of the course 
of study for the Ordinary National Certificate may 
be taken to represent the minimum for the first stage 
in engineering. In Mathematics for Technical Students 
—Part I, by Messrs. A. Geary and H. V. Lowry, and 
Dr. H. A. Hayden, provision is made for students 
taking the first year of this course. The book is 
published at the price of 4s., by Messrs. Longmans, 
Green and Company, Limited, London, and will be 
followed by appropriate second- and third-year volumes. 
In this first part is presented a full year’s work in 
arithmetic, algebra, geometry, mensuration and trigo- 
nometry, the exposition of each being on lines well 
suited to the aptitudes of engineering students, whose 
interest in mathematics requires to be stimulated by 
explanations and examples which show its bearing 
on their work and its day-to-day problems. The authors 
have selected a large number of examples and exercises 
which should teach them how to express practical 
celationships in mathematical symbols and terms. 
It may be objected that a few of the exercises are rather 
too abstruse for a student at this stage and that in 
some cases the result to be ascertained should really 
be the data of a question—it is not, for example, usual 
to calculate the price per gallon of petrol from the 
performances of two cars. This kind of thing dis- 
courages the student, as problems that are more true 
to type may, in consequence, appear to be equally 
unpractical. Such cases, fortunately, are too few to 
constitute a serious objection, but it would be better 
if they were not introduced. 








Innication Work IN Baropa.—An important 1rT!- 
gation and drainage programme is in hand in the Indian 
State of Baroda. One of the most ambitious schemes, 
for which the co-operation of the British Government 1s 
sought, involves the damming of the River Sabarmati, 
while another scheme, in the Navasari District, will 
provide for the irrigation of 14,000 acres of land. Several 
other irrigation schemes are also under consideration. 
It is stated, however, that the authorities have great 
difficulty in getting agriculturists to take advantage of 
such amenities. While the 30 irrigation reservoirs 
already constructed in the State command a total 
irrigable area of 37,000 acres, irrigation water 15 only 
being employed in 9,000 acres. Furthermore, many of 
the 4,000 village reservoirs in the State are often neglected 
owing to insufficient funds for their upkeep. These, 
however, have recently been taken over and are now 
maintained by the Public Works Department. The 
question of village and field drainage has also received 
special attention since the disastrous floods of 1927-28. 
Five hundred miles of main drains have been constructed 
in the districts most liable to water-logging and submer- 
sion during abnormal rains, and further lengths of drain 
are under construction. 
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ALTERNATING-CURRENT MOTORS FOR CRANES. 


MESSRS. 


THE BRITISH THOMSON-HOUSTON 
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28-H.P. 1,050-140 R.P.M. Commutator Motor on 40-Ton CRANE. 
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ALTERNATING-CURRENT COMMU- | 
TATOR MOTORS FOR CRANE) 


| control system, which has been developed by Messrs. | 


OPERATION. 


ix order to operate electric cranes from an alter- 
nating-current supply, the usual procedure has been 
either to use slip-ring induction motors with specially- 
graded resistances, or to employ a motor-generator 
set with Ward-Leonard control and direct-current 
motors. With the first alternative, the smoothness of 
control is limited by the rotor resistance gradations, 
which are usually six, and rarely more than nine. The 
regulation is in some cases indifferent, especially on 
light loads, artificial loading by a brake being essen- 
tial for obtaining a steady creep speed. If the motor 
is not appreciably loaded, it tends to run up to full 
speed. Further, the motor is of no assistance when 
it is desired to slow down and stop any motion on 
the crane. Consequently, the wear on the brake shoes 
may be heavy, and frequent adjustments necessary. 
Moreover, ow ing to the number of variables involved, 
the stopping distance may be different for the 
same load and speed, and considerable shock trans- 
mitted through the crane structure. With the Ward- 
Leonard system, good stability and smoothness over 
the speed range are obtainable. From the economic 
standpoint, however, it has the disadvantages that a 
separate generator is necessary for each crane motion 
involving creep control, while the motor-generator set 
must be kept running during the time the crane is 
liable to be in use. 

The drawbacks of both these systems can, it is 





Direct Hoist EQUIPMENT. 


claimed, be overcome by use of the alternating-current 
|commutator motor in conjunction with the special 
The British Thomson-Houston Company, Limited, 
| Rugby. 
| slip-ring induction motor, since alternating-current 
commutator motors of any output can be arranged 
for direct-on-line starting within the requirements of 
a crane, provided the brushes are set in the low-speed 
position. Speed variation is obtainable by altering 
the position of the brushes so that an infinite number 
of gradations is obtainable from “creep” to full 
speed. 
arranged; the top speed is usually just over 1,000 
r.p.m. It is stated that perfectly controlled working 
can be obtained down to about 50 r.p.m., a speed 


lowering speed of about 1 ft. per minute. Except for 
a slight variation of slip with load, this machine has 
a shunt characteristic with a definite speed for each 
position of the brushes. The crane operator is greatly 
assisted by this property when he is using the “ pre- 
set’ control described below, since he is able to 
estimate the working speed for any conditions of 
loading from the position of the brush-gear controller ; 
and the danger of stalling the motor is, it is claimed, 
eliminated provided the crane is not overloaded. In 
addition, the commutator motor gives constant torque 
over the whole range of speed, and is therefore able to 
handle full load at all speeds. The rate of speed change 
is not left to the operator’s judgment. It is, in fact, 
entirely out of his control, being adjusted by a pilot 





The equipment required is less than with the | 


| continues to run at the “ pre-set 
| in speed is effected by bringing the controller handle 
If desired, a speed range of 20 to 1 can be| back to the “ off” position. 
| when the load drives the motor no mechanical braking 


| 
| provided the commutator motor is connected to the 
which on many equipments represents a hoisting or | supply. 
| can be effected by mechanically connecting the main 
| motors and controllers and by electrically coupling the 
| pilot motors througha Selsyn system. 











induction motor. It is quite independent of the rate 
at which the controller handle is moved. This condi- 
| tion enables stresses in the crane to be pre-determined 
| accurately, thereby eliminating over-stressing due to 
indifferent operation. Should the load drive the motor, 
as normally occurs when slowing down or lowering a 
load, a braking torque is produced by regeneration, 
provided the motor is connected to the supply. This 
torque rises as the negative slip increases, thus pre- 
| venting the load from running away. With a suitably 
selected speed for the brush-gear mechanism, the 
braking effect can be made at least equal to that of a 
mechanical brake. This is particularly advantageous 
for the hoist motion, and results in a considerable 
saving in brake wear, since the motor reduces the speed 
| of the load to “ creep ’’ speed before the brake is applied 
to bring it to rest. 

The three methods of obtaining control are: Main 
and pilot current control, using a drum controller pro- 
vided with “ off,” three forward and three reverse 
positions; a master controller operating the main 
motor and pilot contactors, but otherwise the same 
as in the first system; and a * pre-set’’ follower con- 
troller operating the main and pilot motor contactors. 
The first system is suitable only for motors up to 
25 h.p.. but in all three the movement of the brush 
gear, and hence the speed variation, is effected by the 

| pilot motor or, on small overhead crane hoists, by a 
hand or chain wheel. The only control gear required 
is a main current reversing contactor. In the first 
two systems the sequence of control is the same for 
both forward and reverse. In the first or second 
positions of the controller the motor is connected to the 
line provided its brushes are in the low speed position. 
When the controller is moved to the third position the 
pilot motor is connected for “ raise speed ” and con- 
tinues to run until the controller is returned to the 
second position. The crane operator has therefore to 
make two movements of the controller first to raise the 
speed and second to maintain the speed required. To 
reduce the speed and at the same time obtain regene- 
rative braking the controller is brought back to the 
first position, where the pilot motor is reverse connected 
and runs the brushes back to the low speed stop. A 
limit switch shuts down the pilot-motor, after which 
the controller is brought to the “ off” position, where 
the mechanical brake is automatically applied. 

It may be pointed out that while the above scheme 
of control is most satisfactory from the point of view 
of load control it leaves something to be desired by the 
crane operator. The position of the controller gives 
him no indication of the speed, and he must judge the 
time between moving to the third and returning to the 
second position. This responsibility is eliminated in 
the third method by the use of a “ pre-set” con- 
troller on which each position of the handle represents 
a definite motor speed. To ensure this two controller 
drums are used, one being coupled through reduction 
gearing to the controller operating handle, which also 
carries a contact arm. The drum, which is coupled 
to the pilot motor, has either a chain drive, if there is 
no relative translational motion between them, or a 
Selsyn transmitter-receiver system if the motor moves 
in relation to the controller. This arrangement 
is also used if the controller and motor are some 
distance apart. The operation of the pre-set con- 
troller is identical in forward and reverse. Imme- 
diately the handle is moved from the “ off” position 
the main motor contactor closes for the required 


direction. The handle is then turned to the position 
which the operator knows will give the required 
| speed. 


The contact arm coupled to the controller will have 
been moved round the drum driven from the pilot 
| motor and will have completed the circuit to the pilot 
| motor, thus causing the main motor brushes to be 
shifted. When the pilot motor has rotated the con- 
troller drum through the same angle as the contact 
arm its circuit is broken and the commutator motor 
* speed. A reduction 


Under all conditions 
torque is necessary except to bring the load to rest, 


On dual hoist motions synchronised operation 


Each motor 
can then be operated alone or independently or the two 


| motors can be coupled and synchronised. Although 
| the above description relates to the hoist motor only, 
| the same system of control can, if required, be applied 


to the other motors. 

Fig. 1 is an illustration of a 28 h.p., 1,050 r.p.m. to 
140 r.p.m. alternating-current commutator motor on a 
40-ton crane, while Fig. 2 shows a direct hoist equip- 
ment, comprising two 90 h.p., 1,000 r.p.m. to 50 r.p.m 
alternating-current commutator motors with their 
control panel, four position selector switch, illuminated 
position indicator and master controller. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 
where none is mentioned, the Specification ix not 


in each case 
illustrated 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of \«s 

The date of the advertisement of the acceptance of a Complete 
Specification is, in eac h case, given after the abstract, unless the 
Patent has been sealed, when the world “ Sealed " is appended 

iny person may, at any time within two months from the date of 
the atvertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


486,920. Hawker Aircraft, Limited, of Kingston- 
on-Thames, and 8S. F. Burgoine, of Kingston-on- 
Thames. Riveting Tool. (7 /igs.) December 5, 1936 

The invention is a riveting tool which can be 
readily handled in riveting aircraft structures where 
there is inaccessibility and in which it is important that 
the operation of riveting shall not bend or distort the 
parts. The tool is designed for use with pop or hollow 
rivets. A rivet of this kind has an integral head 24 
which is engaged in one snap 25 of the riveting tool. 
A nail having an enlarged head 27 passes through the 
rivet and is secured to a moving part of the tool so that 
the head 27 forming the second snap approaches the 
snap 25, thereby turning over the edge of the rivet or 
expanding it according to the shape of the nail head 
The tool has a piston 75 which works in a cylinder into 
which liquid is fed by @ pipeline 13 from a pressure 
generator. The cylinder is offset from the line of action 
of the snaps so as to allow the tool to be used on rivets 
in corners or close to a face of the work. A return com- 
pression spring 77 is interposed between the piston and 
the cylinder end through which the piston rod extends. 
The cylinder body carries a frame 80 on which is pivoted 
a lever 82. This lever is at one end connected to the 
piston rod and at the other end to a link which, in turn, 
is pivoted to a U-shaped member 84 sliding in the frame 














80. This frame carries at its outer extremity a span 
mart 85. The chuck for holding the nail consists of a 
Block sliding in the member 84 and having serrations, the 
nail being gripped between these and the surface 88 of 
the frame. The block is guided on a transverse pin 89 
carried by the member 84 and engaging inclined slots in 
the block and horizontal slots in the frame. A com 

pression spring 92 urges the block so that the serrations 
approach the surface 88 to grip the nail. When the 
piston is at its extreme right-hand position the block is 
displaced against the action of the spring 92 by abutment 
against the snap 85, thereby releasing the hold of the 
chuck on the nail. The first movement of the piston by 
hydraulic pressure allows relative movement between 
the member 84 and the block, under the influence of the 
spring 92, to engage the riveting nail. The tool is 
operated by a portable hydraulic-pressure generator con 
sisting of a master cylinder with a foot-operated piston 
and a reservoir The reservoir is connected to the 
master cylinder by a stop-valve and is provided with a 
plunger which can be moved by a hand screw. For 
initial adjustment of the spacing of the snaps, the stop 
valve is opened and the plunger screwed down or up 
according to requirements. The stop valve is then 
closed and the work proceeded with. By this construc 

tion the tool itself meets the working stresses, and no 
external force is required It is thus possible to rivet 
fragile or flexible worl without the risk of it 
bent or damaged. (Sealed.) 


487 ,532. Alexander Stephen & Sons, Limited, 
of Glasgow, and J. G. Stephen, of Glasgow. Sand- 
Blasting Apparatus. (3 figs.) April 14, 1937 
The invention is apparatus for the sand-blasting of ship's 
decks, hull plating or ship's casings for the removal of 
paint or inerustations. The apparatus avoids the pro 
duction of a working atmosphere laden with particles of 
dust and abrading material, by confining the sand-blasting 
roaterial within a casing in which the blasting opera 
tion i carried out without arresting the motion of 
the particles in a continuous cycle a relatively small 
quantity being employed rhe apparatus has an outer 
casing through which protrudes the stem of a charging 
funne! for abrading material At one end of the casing 
there is an air chest 8 with a coupling piece for coupling 
it to a compressed-air supply pipe. The casing is mounted 


being 


ENGINEERING. 


on a horizontal frame which is fitted with a rubber pad 11 
and with a rubbing strip 12, and is mounted at one end 
on rollers. Inside the casing and protruding through its 
rear end there is an inner drum-shaped casing. In the 
bottom of the drum there is a rectangular opening sur- 
rounded by the rubber pad 11 A rubber strip 17 along 
the front edge of the opening presses on the surface to be 
treated. The air chest opens through the wall of the 
drum 15 and the two sides of the drum have central 
apertures which communicate with the interior of th« 
drum and the interior of the lower part of the casing. 
Nozzles 19 open into the air chest 8 and end a short 
distance from an apertured plate to which are attached 
mixing tubes 21 in line with the nozzles. A guide vane 22 
extends from the plate partly round the inside of the 
drum at a distance from its wall. 
plate 23 extends across the interior of the casing above 
the drum 15 and inclined baffle plates extend inwards 
from the sides of the casing above the saddleback. Th 
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7 12 


top of the casing is provided with a cover of wire gauze | 


and the funnel stem extends through the casing into 
the drum. Compressed air is discharged by the nozzles 19 
through the mixing tubes 21 and impinges on the surface 
exposed beneath the opening in the bottom of the drum. 
The air entering the drum tangentially carries the abrad- 
ing material with it in a cyclonic motion around the 
interior of the drum, the rubber strip 17 at the front of | 


the opening guiding the air and abrading material up| 


into the drum. When they reach the top of the drum, 
they pass between the wall of the drum and the guide | 
vane 22 and, by the injector action of the nozzles, are | 
sucked into the mixing tubes 21 and again circulated 

around the drum. The excess air in the drum passes 

out through the apertures in the sides of the drum and 

out through the wire gauze cover at the top of the casing. | 
Any dust of lighter specific gravity than the abrading 

material also passes out with the air into the casing, 

but the baffle plates arrest the outflow of the dust which 

will thus be prevented from escaping in such quantities 

as to be objectionable. Further abrading material can 

be supplied continuously or from time to time, as required, 

for which purpose the funnel may be fitted with a control | 
cock. The apparatus can be propelled by handles along 

the surface to be treated. The escape of abrading 

material and detritus at the bottom of the apparatus is 

prevented by the rubber pad 11 and the rubbing strip 12. 

(Sealed.) 


489,519. The Churchill Machine Tool Company, 
Limited, of Broadheath, and H. H. Ashridge, of 
Ashton-on-Mersey. Grinding-Wheel Truing Tool. 
March 31, 1937.—The invention is a truing device 
for a grinding wheel having a non linear operative face 


r 
| 
(489,519) | 





for grinding the races of ball bearings. The table 
upon which the work headstock carrying the revolving | 
work holder is mounted and which is moved towards the | 
grinding wheel d, carries a main slide bolted to it. Upon 
the main slide is a carriage which is traversed backwards 
and forwards by a hydraulic plunger. The carriage 


A saddleback or baffle | 
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has a top slide j which can be secured in any position 
and consists of a bracket upon vertical face of which is a 
slide m. The latter has a swivel bracket n! journalled 
upon it, the truing tool o being carried in a member » 
pivoted upon a pin 2 in the swivel bracket n'. The 
pivoted member n acts against the pressure of a spring 
and carries in its rear a part 4 which rides upon a former 5 
on the slide m. At its lower end, the bracket n' has a 
pinion p which engages the rack g upon the slide member 
j). Aspring tends to force the slide m towards the wheel d 
and an abutment upon a bracket on the grinding-whee! 
head arrests the motion of the slide. In operation, the 
worktable moves towards the grinding position, carrying 
with it the main slide and the carriage and slides 7 and m 
The carriage is advanced by the hydraulic plunger and 
brought against a micrometer stop. When the tool 

is in position to commence truing the grinding whee!. 
the spring-loaded slide m has its motion arrested by the 
fixed abutment, but the slide 7 continues to move towards 
the grinding-wheel head; the rack q then turns the 
pinion p and the swivel bracket. This results in the 
truing tool o being turned through an arc of a circle 
about the axis of the swivel bracket n' and at the same 
time receiving a movement from the former 5 towards 
or away from the axis of the grinding wheel. These two 
movements cause the tool to give a predetermined 
peripheral contour to the grinding wheel. When truing 
is completed, the hydraulic plunger holding the carriage 
against the micrometer stop is released, allowing the 
carriage to return under the pressure of a spring. The 
slide m at the same time moves clear of the abutment 


| and returns to its initial position, which causes the tool 
| also to return to its initial position. 


The truing equip- 
ment is now ready for the next cycle. The worktable 
continues to move to the grinding position, when its 
motion is arrested for the actual grinding operation. 
(Accepted July 28, 1938.) 


MISCELLANEOUS. 
478,316. G. V. Maxted and D. W. Massey, South 


| Cave, East Yorkshire. Concrete Kerb and Mould. 


(5 Figs.) July 14, 1936.—The invention is a concrete 
kerb block having a drainage conduit in it and a mould 
for making the block. The kerb block consists of a 


| block of white concrete formed with a longitudinal 


drainage conduit of circular cross-section near the base 
of the block. Reinforcement rings 3 are provided at 
intervals around the conduit. Each reinforcement ring 
has attached to it, round its circumference, a number 
of projecting horns 3a, which locate the ring correctly 
during the casting of the block. The mould for the 
production of the kerb block is an upright cast-iron 
prismatic element with a detachable base-plate. A 
composite cylindrical core piece 6, 6a, 6b, of hardwood, 
is disposed on end within the mould, its lower end fitting 
in a recess formed in the base-plate, and its upper end 
being slightly reduced to fit into the lower end of a guide 
tube 8, carried by a detachable bracket on the upper end 
of the mould. The composite core piece comprises three 
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sections ferming a cylinder, the central section 6 extend 
ing for the full diameter of the core, and being tapered 
upwards. It projects slightly, at its upper end, beyond 
the sections 6a, 66, so that it may be readily driven out 
downwards, through a slot in the base-plate, to permit 
of the collapse of the core piece and the easy withdrawa! 
of its separate sections after the kerb block has been 
moulded. A block is moulded by introducing a certain 
quantity of concrete mixture into a mould, tamping '' 
down by a mechanical rammer, slipping a reinfore:ng 
ring 3, over the core piece, and allowing it to fall to t he 
surface of the rammed concrete mixture, and then 
introducing a further quantity of mixture. This 's 
tamped down, a further reinforcing ring is slipped ove! 
the core piece, and so on. The projecting horns 3a on 
the reinforcing rings 3, space the ring equidistantly from 
the surface of the core piece, the rings being of somewhat 
greater internal diameter than the diameter of the core 
piece. To facilitate the adding of the reinforcing Tr! & 
at intervals, a guide tube 8, engaged over the upper en¢ 
of the core piece, is employed as a magazine for holding 
the required number of rings, which are slipped over 
the tube before it is fitted on to the core piece. Phe 
rings are retained in position by a trigger device 13, l3e. 
which releases one ring at atime. (Sealed.) 
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AT 
I. 


the engineering | press, such an extractor being actually fitted to the | provided in the interior of the machine for the 
The latter is fitted with cutting and | storage of spray guns, pneumatic tools, hose, &c. 


we mav first refer to the display of Messrs. Taylor | drawing tools for the production of a seamless steel |The compressor has a cylinder bore of 23 in. and 


and Challen, Limited, Derwent Works, Birmingham, | box, these tools working in conjunction with a 
These | hydraulic pressure cushion, self-contained on the 
The machine is driven by an electric motor | 1,000 r.p.m. 
ress for use on large-sized stator and rotor plates, an | mounted adjustably on the back of the frame, and | diameter ball bearings, arranged for splash lubrica- 


19, who show three presses, all in action. 
machines are, respectively, an armature notching 


} : ‘ ‘ 
open-fronted press fitted with combination tools, and | coupled to the flywheel by multiple vee belting. 


a hot-brass pressing machine with patented features. | The usual stroke is 4 in., and the maximum stroke 
is 63 in. 


lhe former and latter machines have already been 


press. 


The depth of the throat is 10 in., and the 


K ee 


\ Fig 42. 











LIMITED. 


described in ENGINEERING, ‘The open-fronted press 
shown is illustrated in Fig. 41, above. It has a 
capacity of 60 tons when cutting out blanks, and will 
drop a blank of mild steel 13 in. in diameter by No. 15 
gauge thick. The necessary pressure for this opera- 
hon can be exerted with the front stay bars removed. 
The frame is a one-piece casting of tough close- 
grained cast iron, and is of Very stiff design. The 
slide, which has long and well-supported guides, is 
also of close-grained cast-iron, and the other parts 
are of best-quality forged steel. As shown, the 
press is fitted with two front stay bars, the purpose 
of which is to minimise the deflection inevitable 
with this type of frame, and to reduce the wear on 
the tools. The press may be used not only for 
utting out, forming, raising, &c., in materials of 
any thickness, but for hot-brass presswork of 
medium size. When employed for the latter 
purpose, thrust bearings may be fitted to the crank- 
shaft. A top extractor can be fitted for releasing 
articles from the top tool on the up stroke of the 





60-Ton OpEen-FRont Press; Messrs. TAYLOR AND CHALLEN, 





|a piston stroke 1% in., giving a displacement of 
10 cub. ft. of free air per minute at a speed of 
The crankshaft is fitted with large- 





tion. Automatic unloaders, operating on the 
| suction valves, are controlled by a standard Aera- 





»|spray diaphragm-type relay valve connected to 
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Figs. 42 ann 43. 
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Twin-CYLINDER PORTABLE COMPRESSOR UNITS ; 


Messrs. AERASPRAY MANUFACTURING Company, LIMITED. 


bed is 30 in. wide by 24 in. deep. There is a hole 
13} in. in diameter through the bed. The crank- 
shaft journals are 3} in. in diameter, and the crank- 
pin is 4} in. in diameter. The width between the 
sides of the frame is 10 in., and between the ex- 
tractor bosses is 144 in. The motor is of 3 h.p. 
and the usual number of strokes is 40 per minute. 
An entirely new portable compressing unit is 
shown by Messrs. Aeraspray Manufacturing Co., 
Ltd., 179-213, Thimble Mill-lane, Birmingham, 7, 
in addition to a range of single- and two-stage 
standard compressors arranged as self-contained 
units with petrol or motor drive, and spray plant. 
The new unit is illustrated in Figs. 42 and 43, 
above. It consists of a twin-cylinder air-cooled 
compressor, direct-coupled to a petrol engine, the 
engine and compressor being mounted, together 
with an air receiver and air rectifier, on a fabricated 
steel chassis. This chassis is mounted on two road 
wheels fitted with pneumatic tyres, and the entire 
unit is enclosed in a sheet-steel casing. Space is 








the air receiver. The compressor drive is by a 
fabric disc-type flexible coupling. 

The engine is a Lister type “ D” single-cylinder 
overhead-vaive model, and is hopper-cooled. The 
fuel-tank capacity is 1 gallon and the hopper 
capacity is 6 pints. The power output is 2 brake 
horse-power at 1,000 r.p.m. The air receiver is 
12 in. diameter by 24 in. long overall. Both ends 
are outwardly dished, and fitted with 2-in. inspec- 
tion orifices. The receiver is of fusion-welded con- 
struction from *-in. plate, and is fitted with drain 
cock, pressure valve and pressure gauge. The air 
rectifier is constructed from high-tensile aluminium 
alloy, the body being heavily ribbed for cooling, 
and enclosing a felt filter element and stationary 
scrubber. An integral diaphragm-type pressure- 
reducing valve is employed, fitted with inlet and 
outlet gauges. The chassis is of all-steel welded 
construction from angle and channel sections. The 
dead axles for the road wheels are detachable. The 
road wheels are of pressed-steel construction, fitted 
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Fie. 44. Moror-Driven SCREWING MACHINE: 


Voucner, LImMrrep. 








with ball bearings and carrying 4-in. by 16-in. tyres. 
The casing is of No. 18 gauge sheet steel, carried on 
a light angle framework. The front and side panels 
are detachable. The side panels are provided with 
ventilating louvres, and are fitted with a car-type 
cylinder lock. The model described is adapted for 
manual transport, but it is proposed to introduce 
an alternative model which will be suitable for 
towing behind a motor vehicle. 

Among the tools exhibited by Messrs. Voucher, 
Limited, Walsall, is a new model forming an exten- 
sion to their range of production screwing machines. 
The capacity of the new machine, which is illustrated 
in Fig. 44 above, is 1} in. for Whitworth threads, 
1 in. for gas threads, or 1§ in. for conduit. The 
machine is designed to give an exceptionally large 
output, and as will be clear from the figure, is a 
self-contained model with the motor mounted on 
the back of the column, and coupled to the head 
stock by multiple vee belting. The headstock is of 
the all-geared, single-pulley drive type, and is 
provided with three speeds to cover the normal 
range of a machine intended for repetition work, 
but a two-speed motor or overhead motion can be 
supplied if a wider speed range is required. Further, 
three different ranges of gears are standardised to 
give a suitable speed range for either bolts, gas tube 
or conduit screwing. The gears are cut from steel 
blanks and run in oil. The diehead spindle runs in 
taper adjustab.e roller bearings, and consequently is 
not liable to wear and can be maintained in correct 
alignment. The headstock and bed castings are 
separate units to allow better swarf clearance, and 
to provide for wear compensation on the bed. The 
saddle is of stiff construction, and has long bearing 
surfaces. For normal work, this saddle is fitted with 
a central thrust sclf-centring vice, which is of such 
design that, even if wear should occur during the 
course of time, the ice will always be properly self- 
The grip is extremely powerful, while 
the viee is quickly released by a 90-deg. turn of 
the serew. Aslurry pump and fittings are included, 
and the coolant may be fed through the back of the 
diehead, as well as to the front of the chasers. Any 
standard rotating dichead may be fitted to these 
machines to suit individual requirements, but 
normally Landis or Lanco dieheads are supplied. 

As in previous years the exhibits on the stand of 
Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, are well 
representative of that firm’s products. On the 
illumination side, street-lighting lanterns, chokes, 
transformers and a working model of a centralised 
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control system are being shown, as well as a mobile 
aerodrome floodlight, which is referred to in more 
detail below, and a range of industrial fittings. 
Domestic apparatus comprises a number of cookers 
and refrigerators, while commercial models of the 
latter equipment are represented by a compressor 
unit. 

As regards heavy engineering, considerable interest 
is being shown in the pumpless air-cooled steel 
rectifier unit, which is illustrated in Fig. 47, page 209. 
This is designed to give a rated output of 500 kW at 
600 volts, or of 1,000 kW at 1,500 volts. In order 
to allow the cylinder to be readily examined, it is 
being shown without the sheet steel cubicle in which 
it would be normally mounted, As is well known, 
this type of rectifier was developed as the result of 
experimental work in the Witton Development 
Department of the company and it is being largely 
used by the London Passenger Transport Board, as 
well as at many other places, both at home and 
abroad, not only for traction purposes, but for 
general supply. Much of its success is claimed to 
be due to the use of a vitric seal, which enables a 
very high vacuum to be maintained without the 
use of pumps. Further advantages are that glass 
is eliminated from its construction, heavy overloads 
can be carried, and no water-pumping equipment or 
water supply is needed. The rectifier is arranged 
with its control gear in compact cubicle form, so 
that space is saved. It is manufactured for current 
ranges from 350 amperes to 850 amperes at pressures 
up to 800 volts, and for output of 1,000 kW and 
1,500 kW at pressures of 1,500 volts and 3,000 volts. 
Larger sizes are, we understand, in course of 
development. 

The range of metal-clad ** Subgear * constructed 
by the firm is represented by an 11-kV unit of the 
single ‘bus bar type, which is shown in Fig. 46, page 
209. This has a current carrying capacity of 1,000 
amperes and a rupturing capacity of 250,000 kVA. 
The complete range includes units with rupturing 
capacities from 75,000 kVA to 350,000 kVA, which 
can be supplied for hand, local or remote spring 
or remote electrical operation. Vertical isolation of 
the circuit breaker is employed on the grounds that 
it saves space and by allowing the circuit cable box 
to be placed higher than in horizontal draw-out 
units enables the maximum space for cable jointing 
and bending to be provided. In fact, a three-core 
cable can, it is claimed, be bent within a safe radius 
of curvature without necessitating a cable basement. 
The cable box is so large that connections can be 
easily made. ‘The spout insulators for the fixed 











PORTABLE AERODROME Licut; Messrs. THE GENERAL ELEctTRIC CoMPANy, 
LIMITED. 





isolating contacts being vertical, there is no tendency 
for dirt or moisture to collect on their surfaces, 
while the top portions of the circuit-breaker contact 
stems constitute the male isolating plugs, so that 
there is no need for a compound-filled hood on the 
breaker. As a result, the weight and number of 
insulators are reduced. The main connections are 
short and robust, dangerous loops being eliminated. 

Like all circuit breakers constructed by the firm 
for a rupturing capacity exceeding 250,000 kVA, 
those in the unit illustrated are fitted with side-blast 
are control pots, which, it is claimed, ensure a 
very high speed of suppression and reliable operation 
under the most severe circuit conditions. Through- 
out the design, special care has been directed to 
ease of maintenance. Interlocks have been reduced 
to a minimum, and self-oiling bushes and stainless 
steel pins are fitted on the actuating mechanism. 
Attention has also been paid to accessibility, and, 
in particular, the whole of the switch operating 
mechanism can be inspected when the circuit 
breaker is isolated. In the spring-operated breakers, 
mention of which has already been made, the 
battery of springs is housed in a cylinder below 
the mechanism casing on the front of the unit. 
To compress the springs a removable lever is 
inserted in a socket which is made accessible by 
sliding a shutter aside. The lever is moved upwards 
through an angle of about 60 deg., the force required 
being well within the capabilities of the operator. 
The breaker can then be closed from the unit itself 
or from a remote position. In the former case, 
the springs are released by pressing a knob at 
the front of the spring enclosure, while for remote 
operation either a lanyard or electrical operation 
by means of a direct-current solenoid can be used. 
If alternating current alone is available, the neces- 
sary conversion in this case is effected by a metal 
rectifier. The cables can be earthed through the 
circuit breaker, a set of plug contacts on the "bus bar 
side of the breaker being coupled for this purpose 
by a flexible lead, which is clamped to the main 
earth bar of the unit. Extension pieces are fitted 
to another set of plug contacts, so that contact can 
be made with the feeder sockets when the breaker 
is raised. When earthing the cable through the 
breaker the automatic trips and hoist gear can be 
locked. 

Fig. 45, above, shows a new 4-kW mobile aero- 
drome landing floodlight, which is being exhibited 00 
the same firm’s stand. This is shown complete with 
petrol engine, alternator, exciter and switchgear, all 
of which, as will be seen, are mounted on a trailer 
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Fic. 46. 11-KV, 250,000-KVA SwircueearR UNIT ; 
Messrs. THe GENERAL ELectric CoMPANY, 
LIMITED. 

Fig. 48. Needle Ecomomiser 





(6706.@.) Needle Air Heater . 


Fie. 48. EconomMIsER, HEATER AND Soot BLOWER ; 
Messrs. NEwTon, CHAMBERS AND Co., Lp. 


for easy transport. The floodlight consists of two 


parabolic silvered-glass trough reflectors mounted 
one above the other. Each accommodates one 
2,000-kW Osram horizon type lamp, the line 


filament of which is placed at the line focus of the 
reflector. The position of the lamp in relation to 
the mirror can be accurately adjusted by focusing 
screws, the number of which for the sake of sim- 
plicity has been reduced to a minimum. The flood- 
light is constructed of sheet copper, and non-ferrous 
metals have been used throughout, except for the 
two-piece rotating base, which is of cast iron. The 
half-cylindrical glazed doors which slide round the 


back of the floodlight for cleaning or replacing the 
lamps render the floodlight entirely waterproof. 
These doors are protected, by detachable aluminium 
shields, from stones and debris thrown up by the 
wheels during transport. The whole floodlight is 
surmounted by a two-lamp obstruction light, which 
is fed from the low voltage equipment on the 
trailer. The levelling screws are of special design 
and « i be operated with a minimum of effort. 
During transport, their threads are protected by 
oil-impregnated leather gaiters. 

A wide variety of piston rings is shown by Messrs. 
— rthy Piston Rings, Limited, Lymington, 

ants 


(hese rings, of both the compression and 
Scfaper types, are made from centrifugally-cast 
metal ‘© Air Ministry specification, or in the case 
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Fig. 47. 1,000-KW Pump.ess Atk-CooLep RECcTI- 
FIER; Messrs. THE GENERAL ELECTRIC COMPANY, 
LIMITED. 


of racing or Diesel engines, from the makers’ special 
Thermocrom metal. All the rings are manufactured 
under a patented process which is claimed to give 
equalised radial pressure and uniform pressure on 
the cylinder walls. The examples of rings exhibited 
include Superslot rings for controlling oil consump- 
tion, Simplex rings to reduce oil consumption and 
eliminate piston slap when the cylinder bore is 
worn, and wedge-section rings specially designed for 
use in aircraft engines. Other exhibits shown include 
the Welflex compensating piston. This is an alloy 
piston which adapts itself to the cylinder and can 
be fitted with closer clearances than normal. 
stocked in popular car and light commercial vehicle 
sizes. Other pistons include models for commercial 
vehicles and aircraft, together with a solid-skirt 
piston specially designed for certain popular light 
cars. The firm also exhibit bearings in Rolls-Royce 
A.C. 9 material, valve seat inserts, cylinder liners, 
and gudgeon-pins. 

Messrs. F. Gilman (B.S.T.), Limited, Carlton 
House, 195, High-street, Smethwick, Staffs., are 
exhibiting a full range of flexible drive machines, 
including Skatoskalo machines for all kinds of 
boiler, economiser, evaporator, and condenser scaling | 
work, together with Multiflex machines for grinding, 
sanding, polishing, drilling, wire-brushing, and other 
purposes. A number of these machines have been 
previously described in our columns. The firm are 
also making a special display of rotary milling | 
cutters, for the production of which they have now 
laid down a special shop. The design and produc- 
tion of these cutters was described in ENGINEERING, 
vol. cxlvi, page 491 (1938). 

Messrs. The British Aluminium Company, 
Limited, Adelaide House, King William-street, 
London, E.C.4, make a special feature of the 
standard forms in which aluminium is produced in 
the various works of the company. The exhibit 
comprises rolling blocks weighing up to 400 Ib., | 
extrusion billets, strip in coils weighing up to 500 Ib., | 
sheet in various sizes up to 10 ft. by 7 ft. 6 in., circles, | 


It is! 


uses to which aluminium and its alloys are now being 
applied are illustrated by samples. These include 
samples of steel-cored aluminium conductors, which 
have been in use for 28 years, machined components 
| to show the speed and accuracy with which alu- 
minium alloys can be machined, reflectors, anodised 
articles, such as bowls and trays, with a decorative 
finish, and foil such as is largely used for packing. 

Messrs. The Rawlplug Company, Limited, Raw]- 
plug House, Cromwell-road, London, 8.W.7, are 
exhibiting a complete range of their well-known 
fixing devices for all purposes. Two new exhibits 
are Rawlplug screw anchors and Rawldrives. The 
former is a metal flange plug for exterior and in- 
terior fixing to brick, concrete, stone, cement, and 
so on. These anchors take the form of metal 
flanged plugs which, while not intended to supersede 
fibre plugs, are devised to meet the demand for an 
anchor which will resist unfavourable climatic con- 
ditions. The anchors fit the holes made with 
ordinary Rawlplug tools, and should be used with 
screws of corresponding size. The flange enables the 
plug to be used in bottomless hdles, and the bore 
| is coned to assist the screw in cutting the thread. 
Longitudinal slots are also provided to assist the 
easy entry of the screw, and also to permit the body 
of the anchor to open out and grip the sides of the 
hole immediately the screw is inserted. External 
fins are provided to assist the grip. The Rawldrive 
|is a screw which is intended to be driven in by 
/hammering. While driving like a nail, it turns like 
a screw, and gives a very firm grip. 

The exhibits of Messrs. Newton, Chambers and 
Company, Limited, Thorncliffe Iron Works, near 
Sheffield, illustrate, in large part, the subject of 
industrial heat transmission, several types of 
economiser, air heater and factory heater being 
on view. Dealing with the economiser first, an 
example of the type shown in Fig. 49, page 211, is 
|exhibited. This illustration, as it shows an 
economiser in situ is, perhaps, not very informative, 
/and needs supplementing by the drawing repro- 
duced in Fig. 48 on this page. The elements, of 
which eight are shown in the upper part of this 
| illustration, consist of cast-iron tubes, 2%-in. bore, 
| cast with a number of streamlined needles exter- 
|nally. The principle underlying this form of con- 
struction is that the disposition of the needles 
conduces to a degree of turbulence of the waste 
gases which does not obtain with plain or ribbed 
tubes, which turbulence prevents the formation of 
any stationary film of gas. At the same time, it is 
claimed that the streamlined shape of the needles 
minimises the resistance to the passage of the gases 
flowing over them so that it is less than that due 
to a plain tube. The tubes are finished with square 
flanges at the ends, in order to enable them to be 
assembled so as to suit various conditions. The 
connection between the several elements, to provide 
|a continuous passage through the whole assembly, 
| is effected by cast-iron bends. ‘These can be readily 
|identified in Fig. 49. The tubes have a tensile 
strength of 17 tons per square inch, and are tested 
| hydraulically to a pressure of 2,000 Ib. per square 
inch. 

The elements in the lower section of Fig. 48 are 
different both in type and purpose from those in the 
|top section. As will be recognised, they are oval 
in cross-section, and are provided with needles both 
internally and externally. This type of element is 
used in the air heater or recuperator, examples of 
which are exhibited. An assembled recuperator is 
shown in Fig. 50, page 211. As with the economiser, 
the ends of the elements are flanged so that when 
assembled in the grouping required, the flanges form 
a wall. As the recuperator is almost invariably 
used in the single-pass form, that is, the air is 
admitted at one end of the element and comes out 
at the other, there are no connecting bends between 
the elements, as in the economiser. The end of the 





recuperator for the incoming cool air is usually 


open, and that for the outgoing hot air is covered 
by a trunk beading to the hot-air conduit. The 
arrangement naturally varies with the situation of 


tubes, and extruded sections, virgin ingots and|the recuperator, which can be incorporated in a 
notched bars in purities ranging from 99 per cent. | boiler, re-heating furnace, &c., or be housed in 
to 99-8 per cent., super-purity metal 99-9 per cent. | independent casings. The tubes are cast in a heat- 


aluminium, casting alloy ingots to standard speci- 
fications, and alloy hardeners. The wide variety of 


resisting iron suitable for waste gas temperatures 
up to 1,560 deg. F. and air temperatures up to 
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840 deg. F. When higher temperatures than these 
are likely to be met with, a chrome steel is employed, 
this material standing up to 1,920 F. Fuel gas can 
be successfully reheated, as complete gas-tightness is 
possible. ‘The complete heaters can be made suit- 
able for withstanding any air pressure up to 100-in. 
water gauge. Referring again to Fig. 48, the 
apparatus between the two sections of tubes calls 
for some comment. This is a rotating soot blower, 
consisting of a central pipe from which radiate 
smaller pipes pierced at their sides with a number of 
holes drilled at an angle. Steam admitted to the 
pipes is discharged on to the needles, as indicated 
in the illustration, and the resulting jets blow off 
the soot, the blower being rotated by the hand- 
wheel shown. The economiser seen in Fig. 49 has 
two blowers, viz., one above and one below the 
nest of elements. 

Two other items of Messrs. Newton, Chambers’ 
exhibits are the workshop heating units shown in 
Figs. 51 and 52, page 211. These have been given 
the name Newcotherm, and are designed to meet 
the regulations regarding heating laid down in the 
Factory Act of 1937. The heater shown in Fig. 51 
may be fired with either town’s gas, coke-oven gas, 
producer gas, or blast-furnace gas. The lower 
structure is the combustion chamber, and is sur- 
mounted by a casing containing the heating elements, 
which are of the needle type already described. 
The air is circulated through the elements by a fan, 
and is discharged, in a heated condition, through 
louvres which direct it downwards, the heater being 
intended to be suspended from a roof or hung on a 
wall. The heater is fully automatic, being provided 
with a thermostat for controlling the room tem- 
perature, and safety devices which shut down the 
gas supply in the event of the pilot light being 
accidentally extinguished, or the air fan stopping. 
The gas heater is made in four sizes, the largest of 
which has a thermal output of 400,000 B.Th.U. to 
460,000 B.Th.U. per hour. The gas consumption, 
when the gas has a colorific value of 450 B.Th.U. per 
cubic foot, is from 1,000 cub. ft. to 1,170 cub. ft. 
per hour. The air circulation is 190,000 cub. ft. 
per hour, the power required being 0-92 h.p. 
This sizes of heater is put forward as suitable for 
heating a room having a volume of 140,000 
cub. ft. 

Where gas is not available the heater shown in 
Fig. 52 can be installed. This is of the slow- 
combustion type, and can be fired with either coke, 
The lower portion is of cast 
iron lined with firebrick, and is provided with a 
charging door and an ashpit door. The upper por- 
tion is on the same general lines as that of the gas 
heater but, naturally, thermostatic control is not 
possible. The heat output is, however, readily 
varied by means of a damper at the side of the 
furnace. This heater is made in three sizes, the 
largest of which has a thermal capacity of 300,000 
B.Th.U. per hour when burning 50 Ib. of coke per 
hour. It is suitable for a room having a volume of 
105,000 cub. ft. Both types of heater are put 
forward as an alternative to steam heating which, 
as is well known, often imposes a heavy load on the 
normal steam-producing plant at times when this is 
already subject. to greater demands than usual and, 
moreover, is apt to result in loss through con 
densation or initial expense for lagging pipes, &c.., 
with attendant maintenance costs. 

Messrs. Firth-Vickers Stainless Steels, Limited, 
Staybrite Works, Sheffield, 9, are exhibiting a com- 
plete range of corrosion and heat-resisting steels. 
The range includes Staybrite and stainless steel 
bars of various sizes, Staybrite steel sheets of 
different finishes, fo-gings, castings, cold-rolled strip 
and drop-stampings, while other forms of semi- 
fabricated materials including wire, wire mesh, nuts, 
bolts, rivets, screws as supplied to Air Ministry 
specifications and for industrial purposes generally, 
are shown. A further range of domestic articles, 
typical of many uses to which this metal is being 
applied is also exhibited. The feature of this steel 
for domestic purposes is its bright pleasing appear- 
ance, and the fact that it will retain this finish inde- 
finitely. It requires no polishing, but only an occa- 
sional wipe over to retain its original lustre. It is 
particularly useful for articles in contact with 
grease, and in this connection, the display includes 


briquettes, or peat. 
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an all-Staybrite steel dish-washing machine, as 
used in hotels, hospitals, and on ship board. 

A representative selection is shown of the products 
of Messrs. Thos. Firth and John Brown, Limited, 
Atlas and Norfolk Works, Sheffield, 1. The firm’s 
engineers’ tool department is fully represented by 
a range of files, machine tools, Speedicut high- 
speed-steel drills, reamers, cutters, butt-welded 
lathe tools, carbide-tipped tools, Millenicut files, 
hacksaw blades, Insto segmental saws, the Firth 
Hardometer hardness-testing machine, as also 
cross-cut saws, wide and narrow band saws, &c. 
The heavy side of the firm’s manufactures is repre- 
sented by die blocks; a range of castings as used 
in the mining, quarrying and associated industries ; 
dredger buckets and spares ; while other examples 
of a general character include various applications 
of Nitralloy steel, noted for its extreme hardness 
and used for parts subject to hard wear. Other 
exhibits include tyres, axles, and springs. 

A number of firms are exhibiting products which 
have already been described in our columns. Among 
these may be mentioned the “ H ’’-gear infinitely- 
variable speed mechanism, shown by Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9. Specimens of all 
standard sizes of the various types of unit are shown, 
including individual column units. This mechanism 
was described in ENGINEERING, vol. cxlv, page 202 
(1938). 

A particularly interesting exhibit on the stand of 
Messrs. The Incandescent Heat Company, Limited, 
Cornwall-road, Smethwick, Birmingham, is a 
recently-developed furnace for bright annealing, this 
firm being the sole licensees in Great Britain for the 
makers, Messrs. Lee Wilson Engineering Company, 
Cleveland, Ohio, U.S.A. The particular furnace ex- 
hibited is cylindrical in form and is intended for bright 
annealing ferrousand non-ferrous wire and strip in coil 
form. The external view in Fig. 55, page 222, indi- 
cates by the presence of the two centring rods at the 
side that the whole of the upper part is lifted off 
the shallow base for charging and removal, and 
shows the supply ring with its numerous vertical 
branches, the furnace being gas-fired. The internal 
construction, however, is best understood from the 
section, Fig. 54, opposite. From this it is clear 
that no combustion takes place inside the casing. 
The vertical pipes from the gas-supply ring terminate 
in burners lying at the bottom of vertical curved 
tubes, the outlets of which are situated outside the 
casing. The actual heating, therefore, is effected by 
radiation from these tubes, which are provided with 
internal retarders. The degree of heat developed 
is automatically controlled throughout the operating 
cycle. This is effected by means of thermocouples, 
situated in the vicinity of the charge, which operate 
through relay devices on the gas flow, in such 
a manner that when the furnace is started up the 
flame virtually fills the tubes. The upper part of 
the charge heats more rapidly than the lower 
part, and when the top thermocouple is within 
50 deg. F. of the maximum desired temperature, 
the control commences to operate. The flame is then 
gradually decreased in length, a change which 
results in providing the most heat to the lower part 
of the charge. By the time the heating operation 
is completed, the charge is at a uniform temperature, 
after which the gas supply is cut off altogether and 
the cooling period commences. 

It will be seen from Fig. 54 that the charge is 
carried on a spider and is isol ted by a light 
cylindrical cover, the bottom edge of which dips 
into a liquid seal. The interior of the cover is 
emptied of air before the operation commences 
and is then kept charged with an inert gas so that 
no oxidation can occur ; thus the bright surfaces of 
the charge are not discoloured or otherwise affected. 
Moreover, the interior of the furnace, that is, the 
annular space between the cover and the casing 
does not contain any gases of combustion, for it 
will be clear from the position of the tube outlets 
that these are discharged away from the casing. 
The inert gas may be of any kind suitable for the 
material under treatment. In the illustrative case, 
of which curves are given in Fig. 53, opposite, dis- 
sociated ammonia was used. The charge consisted 
of 2,775 lb. of 0-55 carbon steel wire, 0-12 in. in 
diameter, and arranged in coils 32 in. external 
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diameter by 5 ft. in height. The sketch inside the 
curves shows the position of the control thermo. 
couples relatively to the coils, the temperature 
curves being marked to correspond. The top curve 
shows the temperature of the tubes. An inspection 
of the curves will show that though the lower part 
of the charge does not heat up so rapidly as the 
upper part, by the end of three hours, shortly 
after the gas supply has been reduced, the whole of 
the charge is uniformly heated. During the whole of 
the heating process, which lasted 5 hours, the heat. 
ing-gas consumption was 2,390 cub. ft., and a flow of 
approximately 120 cub. ft. per hour of ammonia 
was maintained over the charge. When the heating 
gas was cut off, the outer cover was removed, 
exposing the inner cover to the atmosphere. Cooling 
was then continued for a period of some eight hours, 
ammonia being supplied at the rate of about 140 
cub. ft. per hour for the first half-hour and at 
about 40 cub. ft. per minute for the remainder of 
the time. The gas is circulated by a fan below the 
charge support, and the pressure was approximately 
5-3 Ib. per square inch. The output was 0-47 ton 
per hour, and the heat consumption was 1,740.0) 
B.Th.U. per ton net. 

Some points in the construction of the radiant 
tube furnace still call for comment. Ignition of the 
heating gases is effected by electric spark from an 
igniter situated at the end of the outlet tubes, as 
seen in both Fig. 54 and Fig. 55. The current is 
derived from suitable transformers mounted on the 
outer casing. When gases of low calorific value are 
employed, the furnace is equipped with a double 
proportioning valve controlling both gas and air, 
the latter being supplied by a low-pressure centri- 
fugal fan. The furnace may be fired with any 
clean gaseous fuel ranging from blast-furnace gas 
of 85 B.Th.U. per cub. ft., or producer gas, town 
gas, coke oven gas, to butane of 3,000 B.Th.U. per 
cub. ft. Incidentally, successful results have 
been obtained from light fuel oil by using suitable 
vaporising equipment. The furnace is lined with 
refractory material and rests on a sand seat on the 
base. The inner cover is relatively thin and the 
material is resistant to oxidation and of very low 
thermal capacity; therefore it offers much less 
resistance to heat transmission than the heavy 
conventional direct-fired annealing pot and does 
not require a reducing atmosphere. The fan permits 
the evacuation of evaporated grease or oil in the 
early stages of heating, so that no carbonisation can 
take place. The support for the charge is in three, 
four or five sections as required by the nature of the 
charge. This does not, as might be inferred, always 
consist of wire, but castings or other products, such 
as razor-blade stock, springs, tubes, &c., may be 
equally effectively dealt with. It is claimed that 
the furnace is very economical to operate and 
maintain, has a degree of flexibility suitable for 
the most critical heat-treatment of all qualities of 
wire and strip, and eliminates the costly pickling 
and cleaning processes generally required after the 
heat-treatment of bright parts by other methods. 

Messrs. R. H. Neal and Company, Limited, Plant 
House, Ealing, London, W.5, have a large outdoor 
working display of cranes and contractor's plant. 
The principal exhibits consist of a selection of the 
firm’s smaller models of *“* Rapid” portable electri 
cranes, a l-ton “ Rapid” mobile crane on pneu- 
matic tyres, fitted with a new loading shovel 
attachment, rotary concrete-mixers, and a }-cub. 
yard shovel excavator. Other exhibits consist 
of * Injecto”’ self-pressing portable pumping sets 
a 34-cub. yard scraper and bulldozer, hand post 
drivers, and concrete breakers. The }-cub. yard 
excavator was described in ENGINEERING, vol. cxl. 
page 626 (1935), and a typical concrete mixer 
vol. exlii, page 359 (1936). 

The l-ton petrol-engined mobile crane, fitted w ith 
the new loading shovel attachment, is illustrated in 
Fig. 56, page 222. This machine is capable of load- 
ing loose material at the rate of about 1 ton pet 
minute at a very low cost. The undercarriage is 0! 
all-steel welded construction, and is mounted on 
heavy-duty pneumatic tyres, making the machin 
easy to manceuvre over rough or uneven gr und. 
Steering is from the driver’s seat with the crane 0 
any position. The drive for travelling in vithet 
direction is taken through specially designed 
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Fic. 49. NEEDLE-TUBE ECONOMISER ; 
Messrs. NEWTON, CHAMBERS AND Com- 
PANY, LIMITED. 









1600. 
i 
1500 +—j-_4— + 
00+ - $44 
1300 Ss a a 
& 
1r?200 S + +——+_—+>- 
& noo £ oe ee eee 
> \ 
2 1000 & + + — = 
= « 
POO™ + + = oe 
Py S | | | 
£ soo § ++ + —+-—}-- 
3 — 2 
rd 100 + io +— —+—_—_+ +——+ 
Py j = 
& 600 —+-  |e— jt 
& — j4 3) 
& 500 + =—_ J ninall 
; T2 7 
100 - i 'sS ide athe ete 
Ts : x 
3200. + as 1 { 
| Sty 
200 +——+ ++ + See eee | 
100 oe ee oe — od ae ee ee er eee ee 
SfSERSRESERRRRES ESS 
pm? “a eFe®eegseerteg er a a eu 
_ . ime in Ho a.m. 
0 seein’ “ENGINEERING” 
Figs. 53 anp 54. Bricgut-ANNEALING FuRNACE, 
Messrs. THe IncANDESCENT Heat CoMPANY 


LIMITED. 


Ferodo-lined cone clutches, machine-cut high- 
tensile gearing, and finally a heavy-duty chain. 
Full-circle slewing is effected through Ferodo-lined 
cone clutches and machine-cut high tensile gear- 
ing to a cast nickel-iron race wheel of ample pro- 
portions. The race path, of manganese steel, is 
designed to prevent undue wear and the formation 
of flats on the rollers. The hoisting motion, 
embodying a load-sustaining device of the firm’s 
design is operated through large-diameter Ferodo- 
lined cone clutches. Derricking is effected by hand- 
driven worm gear. The loading bucket is of } cub. 
yard capacity, and is of ail-welded steel construction, 
with specially hardened lip which can be fitted 
with manganese digging teeth. The power unit 
is a 10-h.p. twin-eylinder radiator-cooled Lister 


petrol engine. Diesel engines can be supplied when 
required 

Working in normal stock piles of sand, gravel, 
conl or coke, the machine is capable of loading into 
lorries at the stated rate of 1 ton per minute. The 
full-circle sh wing action reduces the amount of 
— to a minimum. The lifting speed with 

on o1 ( 


uble rope is 60 ft. per minute, or with 
2 ton on single rope is 120 ft. per minute. The 


slewing speed is 4 r.p.m., the travelling speed is 
120 ft. per minute, and the weight is 43 tons. The 
“apacit) t crane is 1 ton at 8 ft. radius, } ton 
at 12-ft. radius, or 74 ewt. at 15-ft. radius. 

a & the numerous boiler-control instruments 
ON the star 


| of Messrs. James Gordon and Company, 
gent House, Kingsway, London, W.C.2, 


Limited. R 


Fie. 50. 
Messrs. Newton, CHAMBERS AND Com- 
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Fig.54. J/i™ 
/ | charge thus automatically measured passes through 
§ 5 , }a second mercury «seal i to the container j, which 
|holds the absorbing solution. The CO, being 
| absorbed, the remainder of the gas passes into the 
|measuring bell k. This is connected to the pen 
| mechanism 7, which draws an are for each charge 
on a clockwork-driven chart. This line, it will be 
| observed, is the quantity of the unabsorbed gases, 
| so that the CO, reading is taken from the right-hand 
|edge of the chart to the tops of the arcs, as shown 
|in the illustration. The middle pipe of the three 
|seen at the top of the container is the outlet for 
| the unabsorbed gases. It dips into a mercury 
seal m, the level of which is dependent on the posi- 
| tion of the plunger. When this is passing gas to 
| the container, the outlet of the pipe is sealed, but 
| when it makes the up-stroke, the fall of the mercury 
level in m permits the unabsorbed gases to escape 
| to the atmosphere and the measuring bell descends 
|ready for the next charge. The seal m is thus 
| equivalent to an automatically-actuated valve. The 
| whole apparatus is housed in a neat case, the hinged 
door of which contains a window, through which the 
chart is visible. As the amount of current required 
to operate the instrument is only about 35 watts, the 

running cost may be regarded as negligible. 

The Duplex recorder, .e., the instrument handling 
the three gases mentioned above, is identical with 
the Simplex instrument, as regards CO, absorption, 
but a tilting mercury directing-valve operated from 
the plunger lever, diverts the unabsorbed gases, on 
alternate cycles, to a small electric furnace in 
which the CO and H, are burned to CO, and water. 
This is naturally reflected in the measuring bell, 
with the result that the chart displays in every other 
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are to be seen examples of a new type of combustion 
recorder. These are of two kinds, one for the deter- 
mination of CO, only and the other for measuring 
the amount of the unburned gases; that is, it deals 
with CO,, CO and H,. The instruments, both of 
which are known as Mono Type E Recorders, are 
based upon the well-tried Orsat principle, but differ 
from previous types in that they require no operat- | 
ing water supply, as they are actuated by a small 
electric motor, an arrangement which makes it an 
easy matter to instal an instrument. The general cycle two sets of ares, the length of the untraced 
features of the Simplex recorder which handles | part of alternate ares representing in one case the 
CO, only, are shown in the diagrammatic drawing, | COs and in the other the CO, plus CO plus H,. 
Fig. 57, on page 222. The motor a is situated at | The resulting virtual double curve is not confused, 
the side of the instrument, and is controlled by | but is quite easy to read, so that a fireman working 
a mercury switch b on its current supply. It is m it is enabled to regulate combustion conditions 
coupled through reducing gear to a lever c, from | in the furnace. The chart in both instruments forms 
which depends a plunger d working in the mercury- | #Tecord of operating conditions over long perio !s, and 
pump cylinder ¢. When the motor is working, | persistent faults can thus be detected and corrected. 
the mercury is forced out of the cylinder into | Other exhibits on Messrs. Gordon's stand include 
the volumeter f which is filled with mercury when the Igema distant boiler water-level indicator and 
the piston is at the lowest point of its stroke. | various devices, such as master-controllers, servo- 
When this point is reached, the motor is switched | motors, draught regulators, and air-gas controllers 
off and the plunger floats up, thus allowing the used in connection with the Hagan automatic boiler 
mercury to run out of the volumeter, the rise being | Control gear, and steam pressure and temperature 
followed by the re-starting of the motor and the | control. 
repetition of the cycle. Among the exhibits on the stand of Messrs. 
The movement of the plunger sets up a pumping | Joshua Bigwood and Son, Limited, Wolverhampton, 
action in the volumeter, which draws a charge of | not dealt with in our previous account of this firm’s 
gas into it through the inlet g, the charge being | display on page 179, ante, was the new design of 
retained by the mercury seal h, which acts simply | tube- and bar-straightening machine illustrated in 


as a non-return valve. On the delivery stroke, the Fig. 58, page 222. Bars of any material up to 7 in. 
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in diameter and tubes up to 1 in. in diameter can 
be straightened for their full length at a speed of 
225 ft. per minute, any scale being removed in the 


operation. When the machine is used for tubes only 
a 7-h.p. motor is fitted, but for handling bars one 


of 10 h.p. is required. The two conical driving | 


rolls are driven through spiral-bevel gears of alloy 
steel, wholly enclosed. All other gears are in an 
oil bath and their bearings are lubricated by ducts 
fed from a splash collector. The driving rolls are 
opposed by three conical idle rolls which can be 
adjusted in three directions, viz., angularly, trans- 
versely and longitudinally, the degree of traverse 
in the last-mentioned direction being indicated by 
the length of the slide seen to the right of the 
machine. This adjustment is stated to be particu- 
larly useful in enabling alloy heat-treated steels to 
be effectively straightened. The idle rolls are 
mounted in Timken roller bearings. The main 
bearings and roll necks are protected against the 
entry of dirt, scale or water. The machine, which 
is known as the “No. OA,” is manufactured 
in a number of standard sizes, the largest of 
which is capable of straightening tubes 18} in. in 
diameter. Another machine tool shown was a 
re-designed standard lathe of the type made by 
Messrs. Britannia Lathe Company, Colchester, 
Messrs. Bigwood having recently purchased this 
firm’s patterns, goodwill and stock. The lathes 
are now being manufactured in a standard range 
from 3}-in. to 9-in. centres with different lengths 
of bed and with geared and ungeared headstocks 
and multi-speed gearboxes. 


(To be continued.) 








THE ENGINEERING OUTLOOK. 


VIT.—Textite MACHINERY. 


acu year the textile-machinery industry appears | 


to become increasingly dependent on export markets. 
Speaking at the annual meeting of Messrs. Platt 
Brothers and Company (Holdings), Limited, in 
May, 1938, Sir Walter Preston said: ‘“ The signifi- 
cant fact to bear in mind in assessing the revenue- 
earning prospects of your textile machinery interests 
is that 95 per cent. of the machinery we make goes 
abroad and is sold in competition with American 
and Continental rivals.” This particular statement, 
of course, applies to one firm only, but there is little 
doubt that the experience of the majority of textile- 
machinery manufacturers is broadly similar. Never- 
theless, in so far as it is possible for an industry 
to prosper with virtually no home market, the textile- 
machinery makers had a reasonably satisfactory 
year in 1938 and exports were maintained at a 
comparatively high level, though there was a 
considerable falling off in activity towards the end 
of the year. The overwhelming dependence of the 


textile-machinery industry on export orders of 
Taste I.-—Net Imports of Textile Raw Materials. 
Tons (000's omitted). 
1931 ane 1933. 1034.) 1935.) —, 1937.) 1938. 
| | 
! 
Cotton 470 | 537 | 605 | 537 | 535 | 663 | 714 | 538 
Wool 261 | 192 | 268 | 236 | 270 | 205 | 256 | 283 
Silk 199 | 209 | 246 | 320 | 281 | 304 | 332 | 312 
Flax 43 40! 51 62; 56/ 66) 56) 57 
Hemp | 72) 62 64 86; 85 | 89) 98 79 
Jute 139 | 130 | 148 | 173 | 152 | 166 | 170 | 160 





necessity implies considerable fluctuations in its 
activity and these have been reflected in the recent 
history of Messrs. Textile Machinery Makers, 
Limited, the amalgamation formed in 1931 of 
six of the leading manufacturers, the shares being 
held by the constituent companies. The results 
obtained by the amalgamation thus constitute a 
good indication of the state of the industry, but 
at no time since its formation has the company 
paid anything on its ordinary capital, although 
dividends were paid on the preference capital in 
1935 and 1937. The considerable improvement 


that took place in 1937 and 1938 is shown by the 
statement of Sir Walter Preston in May, 1938, that 
the preference dividend would undoubtedly be 
repeated and there was a reasonable chance of a 
dividend being paid for the first time on the ordinary 
Speaking in September, however, at the 
meeting of Messrs. 


shares. 


annual Dobson and Barlow 


| however, the Home market is of relatively greater 
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(Securities), Limited, Mr. H. L. Rushton said that | 
the demand for textile machinery of all descriptions | 
had fallen, and it was still too early to state whether 
hopes of an ordinary dividend would be fulfilled. 
Some of the manufacturers outside this amalgama- 
tion, particularly those specialising in machinery 
for the spinning of flax, hemp and jute, reported a 
very successful period during 1937 and early 1938, 
but the complaint of a serious fall in activity 
towards the end of last year appears to have been 
general throughout the industry. In this field, 


importance than is the case with firms whose prin- 
cipal activity is the production of machinery for the 
cotton industry. 

There are no statistics for the output of textile 
machinery more recent than those for 1935, which 
were given in this series last year. The long term 
prospect for Hom edemand is, of course, dependent 
on the state of activity in the various branches of 
the textile-manufacturing industry of which some 
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Gross imports of textile machinery fell from 6,164 
tons valued at 1,189,679/. in 1937, to 4,479 tons 
valued at 1,016,783/. in 1938. The only category 
to show an increase was hosiery and knitting machi- 
nery, which rose from 1,055 tons, valued at 355,397/., 
to 1,316 tons, valued at 432,801/. The principal 
supplier of this class of machinery is Germany, from 
which country 883 tons, valued at 273,1411., were 
obtained in 1938. The bulk of this consists of 
special types of machinery and towards the end of the 
year some anxiety was caused by a decision of the 
German Government to restrict exports of certain 
machinery for the manufacture of full-fashioned 
hose. It was stated that in the future the number 
of these machines to be exported annually would 
be limited to 50, Great Britain’s quota being 15. 
The object of this restriction is to strengthen 
the hold of German textile manufacturers on the 
world market for the highest class of hosiery by 
depriving manufacturers in other countries of 
German machinery. It is, however, doubtful 
how far this policy will prove successful, since it is 





Taste Il.—Tezxtile Machinery. United Kingdom : = . 
Retained Imports. to be hoped that British manufacturers will take 
l ’. ee ~—— | the opportunity to develop this type of machinery. 
Monthly =| volume. | Pl Value | a Alternatively, it may prove possible to obtain 
Average. 100). per ton. | 100). similar machinery from the United States, which 
|is already the second largest supplier of this class 
—_— ‘ of plant. There is a small re-export trade in 

1913 411 100 71-¢ 100 —| textile machinery, amounting to 163 tons, valued 

1931 ln 4 earl 3 pee - 
Ist Qr 422 102-7 185-1 o5g-5 | at 74,2617. in 1938, which compares with 174 tons, 
2nd ,, 411 100-0 192-7 269-1 _ valued at 80,539/., in the previous year. Net 
3rd, 360) 92-5 154-5 215-8 : =— : . m in Table 
4th 849 157-9 192-5 268-9 | imports on a quarte rly basis are shown in lable I. 

= Q 1.130 74-9 181-0 183-0 | The rise in exports of textile machinery which 
st Qr. mt 274- 31- 3: “ “a ‘ . : . 
2nd 531 129-2 133-7 186-7. | took place in 1937 was well maintained in 1938. 
om _ R29 =? 222-1 | There was a slight decline in the volume of exports 

dot . > Se “{ 7. ° = . 

1933 from 72,265 tons in 1937 to 70,985 tons in 1938, 
= —. a = 393-2 | but the value rose from 8,111,115. to 8,427,413I., 
2nd ,, 218 53 210- 204- . ., 
3rd | 841 83-0 201-8 231-8 | the highest figure recorded for several years. The 

mz 366 83-9 170-5 | 250°7 | volume of exports was, however, considerably 

“Ist Qr. 347 84-4 225-3 | 314-7 | higher, at 78,486 tons, in 1934, and between that 
fh yo gH ws | 3e°s | year and 1938 the average value per ton rose from 
ore a“ OY >t “¢ o dt —s © 
4th ,, 23 103-9 202-1 276-6 | 85/1. to 1191. This has probably been partly due 

~—~T . |to a change in the relative quantities of different 
Ist Qr. 559 136-4 189-5 264-5 | js i eae to the 
2nd ,, 649 158-1 158-5 221-1 | classes of machinery exported, but, according to 
oon — ok pe he 275-8 | engineering and metals section of the Manchester 

i] U6 ‘oO = ° | oUZ* - . : " 

1936 F Chamber of Commerce, the rise in the average 
—— 476 ss st 334°8 | value per ton from 112/. in 1937 to 119J. in 1938 
2nd ,. 757 . 204-6 Z3e- ° . — 
3rd ,, 551 1341 190-0 | 268-0 | was due entirely to wage advances. It is very 

or.” 498 121-4 184-3 260-0 | necessary that care should be taken to see that 
ist Qr. 443 107-8 186-8 246-9 | export prices should not be allowed to rise to such 
and os 135-8 27-0 177-4 | an extent as to impair the competitive strength 
3rd 610 148-4 223-2 312-0 2% 2 : 
4th 413 100-5 205-7 237-3 | of the British industry in export markets. 

1938 : ’ : or st aki 
Ist Qr. $20 77-8 218-7 305-5 India was again the principal market, taking 
2nd ,, 399 97-0 183-7 256-5 | 27,152 tons, valued at 2,686,6491., in 1938, compared 
a ais 78 | 70-7 | 251-0 | with 27,219 tons valued at 2,461,884J. in the previous 

year. The second largest market was Brazil, 
TABLE II.—Unrrep Kixepom. Exports or TextILe MACHINERY BY CLASSES. 
(Value £000’s omitted.) 
1936. 1937. 1938. 1936. 1937. 1938. 

For spinning and twisting, including all Ton Tons Tons - é £ La 
preparatory processes P 33,479 46,849 49,003 3,700 5,248 », 672 

For processes preparatory to weaving, but ba M 7 
subsequent to spinning and twisting 1,751 897 1,040 147 oe = 

Looms and parts, excluding bobbins 10,557 15,387 12,671 917 1,295 I ao 

Printing and finishing 1,940 3,632 4,067 188 | 296 - 

Hosiery and knitting 698 839 559 443 538 oan 

Parts—bobbins 1,544 1 590 1,558 208 267 7 

All other sorts 3,221 3,171 2,087 356 369 - 

Total 53,190 72,265 70.985 5.959 8,111 8,427 


idea can be obtained from the figures for imports 
of textile raw materials shown in Table I. It will 
be seen that in 1938 there was a serious fall in 
imports of cotton, while there were also less pro- 
nounced falls in imports of silk, hemp and jute. 
Imports of flax were well maintained and those of 
wool showed a considerable increase to a figure 
little below the peak of 1936. It must not be 
overlooked that these figures take no account of 
stock changes and too much importance should, 
therefore, not be attached to them as indicating 
fluctuations of activity from one year to the next. 
Moreover, while they do indicate the trend of 
activity in the various branches of the textile 
industry over a period of ‘years, a more satisfactory 
index of the outlook for Home demand for textile 
machinery would undoubtedly be provided by an 
index of the profit-earning capacity of these indus- 
tries. 


which took 5,048 tons valued at 502,929/., followed 
by Germany, which took 4,065 tons valued a 
589,581. Exports to Germany have shown 4 
steady increase in the last three years, from 1,230 tons 
in 1936. The overwhelming dependence of exports 
on the Indian market is undoubtedly a weakness. 
India has for many years been the most important 
market, but in 1929, for example, Japan, China, 
France and the Soviet Union all took an important 
proportion of total exports. Subsequently, export 
to the Soviet Union declined owing to the develop- 
ment of the production of textile machinery in that 
country, while the Chinese and Japanese markets 
were lost to Japanese manufacturers. Since the 
outbreak of the Sino-Japanese war, howevel, 
British exports to China have shown some recovery, 
increasing from 622 tons, valued at 91,992/., @ 
1936, to 4,428 tons, valued at 387,760/., 1938. 
In 1938, exports to the British Empire, parti ularly 
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Australia and Canada, showed a satisfactory increase, 
but of foreign countries, apart from those already 
mentioned, Poland was the only market to take 
an increased quantity in 1938. 

Exports of individual categories of textile machi- 
nery are shown in Table ITI, page 212. In spinning 
and twisting machinery there was an increase in 
1938, and the same is recorded for machinery for 
processes preparatory to weaving but subsequent to 
spinning and twisting, and printing and finishing 
machinery, but these increases were, unfortunately, 
more than offset by the fall in exports of looms 
and other types of machinery. 

Quarterly exports of textile machinery are shown 
in Table IV, from which it will be seen that the 
peak was reached in the fourth quarter of 1937 
and the first quarter of 1938. Throughout 1938 
there was a steady decline in exports, though even 
at the end of the year the monthly rate was higher 
than that ruling during 1936 and the beginning of 
1937. The average value per ton was rising steadily 
throughout 1938, and reached the high figure of 
127-3. in the fourth quarter. 

International exports of textile machinery are 
shown in Tables V and VI by volume and value. 
For the first time, these tables include figures for 
Japanese exports of textile machinery (spindles, 
looms and knitting machinery and parts thereof), 
which have been increasing more or less steadily 
for some time, and now account for a considerable 
proportion of the total world trade, though, owing to 
the extremely low value per ton, they are much less 
important by value. 

It will be seen that there was a decline in total 
world trade in 1938, both on the basis of volume 
and of value, but the British share of the trade 
of the countries shown increased from 37-8 per cent. 
to 43-5 per cent. by value, and from 40-1 per cent. 
to 42-1 per cent. by volume. The figures for 
volume do not include exports from the United 
States, which are not available on this basis. The 
fall in total world trade in 1938 was due to the decline 
in exports from both Germany and the United 
States, the former from 7,358,000/., or 34-3 per cent. 
of the total in 1937, to 5,610,000/., or 28-9 per cent. 





ENGINEERING. 





=. & 








States exports up till 1937, though this was followed 
by a considerable decline in 1938. 

On the whole, the British textile-machinery 
makers would seem to have been more successful 
in export markets than many other branches of the 
engineering industry. Their most serious com- 
petitors would, in fact, seem to be the Japanese 
manufacturers, whose exports increased from the 
low level of 6,434 tons, valued at 293,000/., in 1932, 


TaBLe IV.—Textile Machinery. United Kingdom 
Exports. 
| 
' Index Index 
Monthly , Value 
. 4 Volume. (1913 (1913 
Average. 100). per ton. 100). 
Tons | £ 
1913 14,840 100 46-5 100 
1931 
Ist Qr 4,096 27-6 103-0 221-5 
2nd ,, 4,481 30-2 | 98-2 211-2 
3rd ., 4,349 ! 29-3 | 98-1 211-0 
4th ., 5,596 37-7 | 84-1 180-9 
1932 
Ist Qr. ..| 5,472 | 36-9 87-2 187-5 
2nd ,, "| 5.666 | 38-2 | 863 185-6 
3rd ,. : 4,796 | 32-3 | 89-0 191-4 
4th ,, ‘ 5,089 | 34-3 | 87-0 187-1 
1933 
Ist Qr. 4,492 30-3 95-3 204-9 
2nd ,, 4,514 30-4 95-2 204-7 
3rd , 4,193 28-3 05-6 205-6 
4th | 5,605 | 37-8 83-3 179°1 
1934— | 
Ist Qr. 6,876 | 46-3 | 76-1 163-6 
2nd ,, 6,780 } 45-7 | 85°8 184-5 
3rd ,, 5,884 | 39-6 | 89-6 192-7 
it 6622 | 44:6 | 89-4 192-3 
35— | 
Ist Qr. 5,821 {| 89-2 | 101-6 218-5 
2nd ,, 5,703 | 38:4 | 102-2 220-0 
3rd. 5,303 35-7 | 101-9 219-0 
4th ,, 5,497 37-0 106-0 228-0 
1936— 
Ist Qr. 4,686 31-6 109-1 234-8 
2nd ,, 4,057 27-3 118-0 254-0 
3rd ,, 4,387 29-6 110-0 236-5 
, * 4,612 31-0 111-7 240-0 
937— 
Ist Qr. 4,668 31-5 117-1 251-8 
2nd ,, 5,538 7-3 114-7 246-7 
rd ,, 6,303 42-5 | 118-6 244-3 
= 7,567 51-0 106-9 229-9 
198 
Ist Qr. 7,451 50-2 | =109-8 235-6 
2nd ,, 5,867 39-5 120-7 | 259-4 
3rd 5,222 35-1 121-4 261-0 
4th 5,022 33-8 127-3 273-7 











make a serious attempt to secure the Indian market 
| cannot be ruled out. 

It has been reported that the Japanese textile- 
machinery industry comprised about 1,000 factories 
in 1936 and the output was valued at Yen 99,000,000. 
In comparison, exports in 1936 were valued at 
Yen 15,121,000, but increased to Yen 26,035,000 
in the following year. As a result of the war 
with China, the industry has been relegated to the 
status of a non-urgent industry and has been sub- 
jected to a good deal of State control, which was 
probably the reason why exports failed to show a 
further expansion in 1938. It has been reported that 
exports may now be made only to countries outside 
the Yen block and that, as a result, several manu- 
facturers have been adapting their plants for the 
manufacture of munitions. It is possible that this 
may remove the threat of intense competition 
for the immediate future. 

It is unfortunate that the dependence of the 

British textile-machinery industry on exports has 
frequently caused antagonism between the industry 
and the textile manufacturers. This was exempli- 
fied some time ago by the controversy between Sir 
Walter Preston, chairman of Messrs. Platt Brothers 
and Company, and the Federation of Master Cotton 
Spinners, over the question of the replacement of 
‘obsolete machinery in Lancashire cotton mills. 
Towards the end of 1938 a further case occurred in 
|which the interests of the two industries were 
seriously opposed. An order for textile machinery 
to the value of 100,000/. was received by a British 
firm from Egypt, on the condition that a number of 
Egyptian textile students were admitted to weaving 
and overlooking classes at Blackburn Technical 
College. This raised strong opposition on the part 
| of British textile interests, on the ground that while 
| the textile-machinery order would provide work 
for 600 men for six months, the effect of the establish- 
| ment of the looms in Egypt would be to put approxi- 
mately 600 Lancashire operatives permanently 
out of work. The reply of the textile-machinery 
makers, of course, was that if they did not accept 
the business on these terms, the German or Swiss 
manufacturers certainly would. 





TABLE V. INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (VOLUME, TONS.) 


























1931. 1932. 1933. 1934. } 1935. 1936. i} 1937. 1938." 
— - ——— — 7 . po es a eT ey | 
i Per Per Per Per i| Per | j Per || Per || |} Per 
, , | ‘Tons. cent. Tons. | cent. || Tons. cent. Tons. cent. || Tons. cent. | Tons. | cent. Tons. cent. || Tons. cent. 
United Kingdom | 55,567 46°3 62,989 | 52-5 || 56,414 50-0 78,486 | 53-2 || 67,115 47-5 || 53,190 37-0 ] 72,265 | 40-1 || 70,985 | 42-1 
Germany 37,704 31-3 32,042 | 26-7 31,875 | 28-2 34,990 23-7 i 35,380 25-0 | 44,543 | 31-0 | 46,980 | 26-0 || 36,750 | 21-8 
France 8,570 el 11,214 9-4 10,607 9-4 11,175 7-6 || 10,774 7°6 || 12,571 8-7 | 10,3814 | 6-0 | 9,621 | 5°7 
Switseriand 9,330 ax) 7,209 6-0 6,710 5-9 10,683 7-2 10,544 | 7-4 || 10,444 7-3 {| 13,341 | 7-4 |} «11,801 7-0 
apan | 9,153 7-6 6,434 5-4 7,312 6-5 12,182 8-3 | 17,644 12-5 jj 23,187 | 16-0 || 36,919 20-5 i} 39,530 23-4 
Total ..| 120,324 100-0 119,888 | 100-0 112,918 | 100-0 || 147,516 100-0 || 141,457 | 100-0 || 143,985 | 100-0 || 180,319 | 100-0 168,687 100-0 
| j ' 
* Estimated on basis of 11 months for Japan. 
TABLE VI. INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (£000’s OMITTED.) 
~ 7 i ’ ae Sere a3 —e . eer err iT at !! 
1931. 1932. 1933. 1934. 1935. 1936. 1937. 1} 1938.* 
| i} 
CACY 20 7 - eo) ae ae Ta ‘ | | 
Per Per Per Per Per Per Per | Per 
5 £ cent £ cent £ cent. £ cent £ cent £ cent £ cent £ | cent 
Jnited Kingdom 5,281 36-4 | 5,508 38-8 5,178 37-6 6,672 39-0 6,914 38-7 5,959 33-4 8,111 | 37°8 | 8,427 | 48-5 
Germany 5,383 37-1 5,307 37-4 5,238 38-0 6,020 35-2 6,325 35-4 6,774 37-7 7,358 34°3 5,610 | 23-9 
United States 1,497 10-3 1,232 18-7 1.170 8-5 1,445 8-4 1702 9-5 2118 11-8 2217 | 10-3 || 1,620 | 7-8 
France 624 4-3 782 5°5 S41 6-1 876 5°] R04 ad 768 4-3 I 584 2-7 | 518 | 2-7 
Switzerland 1,152 8-0 1,080 7-6 1,042 7-6 1,602 9-4 1,397 7-8 1,417 7-9 1,671 7-8 | 1,612 8:3 
Japan 567 3-9 293 2-0 297 2-2 496 2-9 737 4-1 882 4-9 1,519 7-1 ‘II 1,710 8-8 
Potal ‘ 14,504 100-0 14,202 100-0 13,766 100-0 17,111 100-0 17,879 100-0 ; 17,918 : 100-0 21,460 100-0 19,397 | 100-0 


* Estimated on basis of 10 months for the United States and 11 months for 


in 1938 ; and the latter from 2,217,000/., or 10-3 per 
cent., to 1,520,0001., or 7-8 per cent. Although 





| to 39,530 tons, valued at 1,710,000/., in 1938. The 


| average value per ton in the latter year was thus 


British manufacturers appear to have fared very | only 43/., or about one-third of the average value 


much more successfully than their German com- 
petitors in 1938, the engineering and metals section 
of the Manchester Chamber of Commerce, in their 
annual report, state that competition from German 
textile-machine makers, with subsidised exports, 


is rapidly becoming a serious menace and is virtually | 
closing certain markets to the British exporters. | 


Roumania and Bulgaria are stated to have extended 


of British exports. This may be due, in part, to 
the fact that the Japanese do not make the more 
intricate types of machinery, while another possible 
reason is that the Japanese figures may include a 
high proportion of second-hand machinery. It is, 
however, unlikely that these two factors account 
for the whole of the difference and it is probable 
|that there is quite a considerable difference 


their textile-manufacturing activities considerably, | between the British and Japanese prices for the 


but the equipment has, in almost every instance, | 


same types of machinery. Some 60 per cent. of the 


come from Germany. Attention is also drawn to| Japanese exports normally go to China, and it is 


growing competition in European markets from 
United States manufacturers. Table VI shows 
that there was a long-term increase in total United 


| competition, but the possibility that Japan may 


|probably only in this country that the British 
manufacturers have met the full force of Japanese 








Japan. 


This type of problem is one which can never be 
satisfactorily settled unless the Home market 
for textile machinery can be restored to a healthy 
state. There can be no doubt that the textile- 
machinery manufacturers would prefer to sell 
to the British textile industries, but under present 
conditions the industry must accept every export 
order which it can obtain if it is to remain in exist- 
ence. Moreover, in the long run, a restriction of 
exports of textile machinery is unlikely to be of any 
real value to the British textile industry, since there 
are few types of machinery which cannot now be 
made by foreign manufacturers. 

For the present, the prospect of any marked 
expansion of the Home demand is not bright. The 
recovery in the cotton industry in 1937 was followed 
by a serious setback in 1938, and exports of all 
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categories receded to levels well below those of 1936. 
The various price agreements are still in force, 
though that covering medium American ring yarns 
was temporarily suspended in September as a 
result of price cutting. In December, however, 
it was announced that resignations had been with- 
drawn and members had agreed to continue the 
arrangement until March 31, 1939. Difficulties 
were also experienced in the Egyptian mule-spinning 
section and certain members who wished to with 
draw from the dissuaded only 
after a loyalty rebate scheme had been introduced. 
This prov ided for a rebate of 5 per cent. to customers 
who undertook to confine their purchases of these 
types of yarn to firms observing the agreement. 


agreement were 


These agreements, however. can only be regarded 
as palliatives and do little to improve the long-term 
prospects of the industry \ certain amount of 
progress was made during the year towards the 
passage of an enabling Bill following the recommen 
dations of the Joint of Cotton Trade 
Organisations in October, 1937, though this has been 
very In December, 1937, the Government 
usked for detailed reorganisation schemes from the 
industry and by February, 
1N3S8, the had revised 
draft, setting for 
export trade and the scope of schemes for the various 
The proposals, however, 


Committee 
alow 


various sections of the 


Joint Committee issued a 


out provisions safeguarding the 
sections of the industry 
by no means commanded universal support in the 
industry, and in July a simplified draft was issued 
which covered only the of redundant 
plant. price fixing and legalisation .of agreements 
hetween employers and operatives. In December, 
a Bill was finally introduced in which a number 
of the original were dropped. The 
Bill, however, continued to include schemes for the 
elimination of surplus plant and the establishment 
of minimum prices, the two points which are perhaps 
of particular importance from the point of view 
of the textile-machinery industry. Provision is 
also made for “scrap and build” schemes. The 
opposition is still not satisfied, but provided this 
is not too strong it is hoped that the Bill may shortly 


reduction 


proposals 


become law 

Iu the section ¢ 
progress made in the 
spindles, and in September it was decided that the 
Cotton Spindles Board should continue to operate 
for a further period of twelve months from Septem 
ber 14, 1938. During the second year of operation 
the Board purchased 1,304,000 mule-equivalent 
spindles, compared with 3,265,000 in the first year. 
Of the combined total of 4,569,000 acquired in the 
two years, 4,097,000 had already been disposed of 
by September 14, 1938. of trade, 
however, was so severe that the number of redundant 
spindles which had been reduced from 10,600,000 
nm Sept mber 14, 1936. to 3.900.000 on the corre 
sponding date of 1937, had risen to 14,000,000 in 
1038 \t September 14, 1938, the Board estimated 
that only 63-3 per cent. of the total number of 
spindles in the American section were fully employed, 
Hii 1 cent. in the Egyptian section. It 
can therefore, that Home 
sales of spinning machinery are far from good. 


t the industry further 


scrapping of surplus 


SpPREDEaar age 
was 


The collapse 


be seen, prospects for 

The year 1938 was also a comparatively quiet 
one in the wool industry and it is believed that the 
increased imports were largely due to higher pur 
chases for stock. The worsted spinners have been 
attempting to put into force a scheme for dealing 
with surplus spindles, on the lines of that of the 
Mutual Assoviation, in the case of 
combing equipment. The Home market 
is now stated to absorb some 75 per cent. of the 
total output of finished cloth, fact which 
accounts for the much greater stability of the indus 
try compared with the cotton industry. Redundant 
plant in the worsted spinning section is estimated 
at 300,000 to 350,000 spindles, or 10 per cent. to 
12 per cent. of the total number of spindles installed. 
It is proposed that funds should be raised for scrap- 
ping this surplus by means of a levy of }d. per active 
spindle, which is expected to yield some 90,000/, 
per annum. Machinery purchased will, in the 
first instance, be offered to members for purchase 
by them, subject to their agreeing to place at the 
disposal of the Committee a similar quantity of their 
existing plant for destruction. It is clear that until 


Wook ombers 
surplus 


a 
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this scheme is carried through there is little chance 
of much improvement in the Home demand for 
worsted -spinning machinery. 








ELECTRICAL FEATURES OF THE 


BOULDER DAM POWER PLANT.* 
By L. N. McCiercan. 
(Concluded from page 147.) 

fue 23-kV conductors connecting the generators 
and transformers, and the transfer “bus which 
permits a spare generator to be substituted for any 
other generator in the power plant, are all of the 
air-insulated, metal-enclosed type. The conductors 
consist of two 6-in. copper channels mounted with 
the flanges towards each other in the form of a 
hollow square section, with a small space between 
the two members to permit circulation of air. The 
channels are clamped rigidly, at 18-in. intervals, by 
spacer clamps, and expansion 
joints, consisting of several thin 
provided at 
to allow for 


copper straps, are 
frequent intervals 
of the 
will be seen in Fig. 


channels, 
466, Plate X. 
All contact surfaces at splices, 


as 


ex pansion 


expansion joints and connections 
to munimuse 
reduce the 


are silver-plated 


local heating and 
contact resistance. 

The ‘bus bars are supported on 
single-piece porcelain insulators, 
apart. The insu 
lators have a strength as canti 
levers of 60,000 in.-Ib., and the 
of the insulators is 


spaced 6 ft. 


arrangement 
such that the 
due to short circuits are taken in 


maximum stresses 


compression. The “bus bars are 


designed to carry 4,000 amperes, 


and the insulation is rated at 
23 kV. Lhe “bus bars are com 
pletely enclosed in a_ metal 


housing made of hard-rolled cop 
per | in. thick, and the housing 


provides complete phase isola- 
tion. Copper was selected for 
the ‘bus housing after tests 
showing the desirability of a 
low-resistance material for this 
particular purpose. Remov 
able panels are provided in 
the housing at each “bus sup 
port to facilitate inspection and 
cleaning of the insulators, as 





shown in Fig. 466. 

Normally two main generators 
and one bank of step-up trans- 
formers form an operating group. 
Preliminary plans for the Boulder power plant 
contemplated a unit system with a bank of trans- 
formers for each generator. [It was found, however, 
that the cost of the unit system was considerably 
higher than that finally adopted ; furthermore, the 
unit system requires twice as many high-voltage 
circuits between the power plant and the high- 
voltage switching stations, and it was not found 
practicable to install the greater number of circuits 
in the congested space available in the narrow canyon. 

The power transformers are of the single-phase, 
oil-insulated, outdoor, water-cooled type. Each 
transformer has a rated capacity of 55,000 kVA. 
The low voltage is 16,320 and the high 287,500. 
One is illustrated in Fig. 474, Plate XI. The impe- 
dance of the transformers is as low as practicable, 
being about 10-75 per cent. The transformers are 
connected in delta on the low-voltage side and in 
star on the high-voltage side. They have a cushion 
of inert gas above the top oil surface, which is kept 
under a positive pressure of about 5 lb. per square 
inch, and serves to prevent the entrance of oxygen 
and moisture into the transformer case. The oxygen 
content of the nitrogen gas is tested periodically and 
is not permitted to exceed 5 per cent. The high- 
voltage windings are of the circular-core non- 

* Ninth and Final Article of the series contributed by 


Officials of the United States of Bureau of Reclamation, 
Denver, Colorado, U.S.A. See vol. exliii, page 1 (1937) 
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resonating type, designed to withstand a 14$ by 40 
micro-second impulse voltage, sufficient to flash 
over an 88-in. rod gap on the tail of the voltage 
wave. The cores and windings are shown in Fig. 472, 
Plate XI. The cases are provided with pressure 
relief arrangements designed to open if the internal 
pressure exceeds 10 lb. per square inch. This relief 
is accomplished by rupturing a 10-in. Hercolite 
diaphragm. A hinged door is provided over this 
diaphragm and protects it from the weather, closing 
immediately against a rubber gasket after the dia- 
phragm has ruptured. This door prevents moisture 
from entering the transformer case ; it is provided 
with a small mercury switch, which operates an 
alarm circuit to indicate that the diaphragm has 
The high-voltage bushings are of the 


ruptured. 
provided with 


porcelain oil-filled type and are 
capacitance taps for supplying 115 volts for voltage 
indication and relay operation. Fig. 474 shows the 
cooling-water connections. 
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It will be clear from Fig. 434, Plate XXX, of our 
last volume, that the transformers are mounted on 
a platform along the river side of the wings of the 
power plant directly over the turbine draft tubes. 
They may be seen in position in the Nevada wing 
in the recent view given in Fig. 476, opposite. Fire 
walls separate the individual transformers and fire 
protection is provided by means of a water curtain 
over the top and front of each transformer bay 
The transformers are too large to be shipped com 
pletely assembled and the core and coils are shipped 
in special tank cars filled with nitrogen gas. The 
tanks are shipped in two sections, which are welded 
together after delivery. The core and coils weigh 
80 (short) tons and the complete assembled trans- 
former filled with oil weighs 180 tons. Each trans- 
former requires 18,400 gallons of oil. A transfert 
car operating on a wide-gauge railroad track along 
the river side of the transformer platform receives 
the transformers when lowered down to the powet! 
house by the aerial cableway already described, and 
serves to move them from one position to anothet 
about the power plant; they are moved into the 
generating room for untanking by means of the 
main power-house cranes. Fig. 473, Plate X1, shows 
one of the transformers being picked up by the 
cableway for lowering to the power house. 

The power plant is arranged for operation in two 
distinct groups, the first group consisting of the 
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Fic. 476. View From Dam Lookina Down on Power Hovse. 
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Fic. 477. Upstream Sipe or DaM SHOWING 
units in the Nevada wing and three units in the | gonasater to the *bus, inserts a key for the auto- 
Arizona wing, which, together with the station- matic synchroniser and pushes the start button. 
service generating equipment, is to be operated by |The bearing-lubricating pump, cooling-water sup- 
the Bureau of Power and Light of the City of Los ply, &c., start and the turbine wicket gates open 
Angeles; and a second group, consisting of six automatically. The unit comes up to normal speed 
units in the Arizona wing, to be operated by|and excitation; the speed is matched with the 
the Southern California Edison Company, Limited. | system and the generator is synchronised auto- 





Each of these groups has an independent control | matically. 
room located on the top floor of the central section Each generator has also a control cubicle located 
of the power plant, below the dam. |in a recess on a balcony in the generator room, 


The main control boards are of the miniature | equipped with all necessary control switches and 
shown in Fig. 471, opposite, with indicating | instruments for manually starting, stopping and 
instruments 4 in. wide having 3} in. scales. The controlling the operation of the unit, including the 
miniature-type control switches for the operation | control of the butterfly valves, actuator and genera- 
of the various oil circuit breakers and disconnecting | tor oil circuit breakers. The control of the unit 
Switches, with their indicating lights to show the | may be transferred from the main control board to 
position of each device, and a mimic ’bus showing the the generator cubicle by means of a transfer switch, 
connections between the various electrical units, | and the transfer of the control to one point renders 
are mounted on the inclined bench section of the | the control at the other point inoperable. 
control board. The starting up of the main and| In addition to providing an emergency operating 
station-service generating units from the control | station for the generating units, the generator 
is completely automatic. The operator | cubicles contain all relays, watt-hour meters, graphic 
the breaker to be used to connect the ' meters, 


type 


board 


selects 





| telephone systems. 
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not required in the main control room. Each 
generator cubicle is equipped with a high-speed, 
motor-operated rheostatic type of automatic vol- 
tage regulator which is provided with reactive com- 
pensator to equalise the wattless kVA between the 
generators. 

Automatic load and frequency-control equipment 
is provided, and is so arranged that any generator 
may be placed on frequency, base-load or propor- 
tionate-load control. The frequency is corrected 
automatically whenever the deviation amounts to 
100 cycles or more. Accumulated time errors are 
corrected automatically. The complete power plant 
will have about 300 synchronous-motors operating 
clocks, graphic meters, &c. These synchronous 
motors receive their power supply from a special 
power circuit, the frequency of which is controlled 
accurately by means of a tuning fork and amplifier 
system, operated from a storage battery. The 
tuning fork controls the frequency of two 7-5-kVA 
single-phase alternating-current generators driven 
by direct-current motors, operated from the station 
storage batteries. The speed of these inverted 


| motor-generator sets is controlled accurately by 


means of electron tubes which regulate the field 
excitation ef the driving motors. 

The power plant is provided with two independent 
One system has an automatic 
telephone switchboard, which provides communi- 
cation facilities throughout the power plant and at 


| various points on the dam and related structures, 


and has trunk connections with an automatic 
switchboard at Boulder City. There is also an 
independent cordless type, manually-operated tele- 
phone switchboard in each control room. This 
provides communication between the operators and 
the various operating stations in the power plant, 
and with the switching stations along the trans- 
mission lines and the terminal substations at Los 
Angeles. The automatic telephone system 
equipped with a code call system with bells located 
at various points in the power plant and dam. A 
complete annunciator and signal system affords 
visual communication between the control room 
and the generator and turbine rooms, and serves 


is 


| to call the operator’s attention to any «bnormal 


condition and also indicates when a unit is being 
started up or shut down. 

The high-voltage switching stations to which the 
outgoing transmission circuits are connected are 
located on the Nevada side of the river a short dis- 
tance back from the canyon rim. Separate switching 


| Stations are being provided for each of the major 


power contractors. These switching stations are 
connected with the power plant by means of a 
tunnel containing the numerous control cables, 
which are supported on trays consisting of asbestos 
lumber reinforced with structural steel angles. The 
trays, in turn, are carried by structural-steel brackets 
attached to the sides of the control tunnel. 

The high-voltage circuits connecting the trans- 
formers at the power plant with the switching 
station are supported on steel towers of unusual 
form owing to the fact that the spans from the power 
plant to the rim of the canyon are almost vertical. 
Special devices are provided for maintaining uniform 
tension in the conductors, including passing the 
cables over sheaves and suspending suitable weights 
on the ends of the cables. The towers at the rim 


|of the canyon are inclined at an angle of 30 deg. 
| from the vertical in order to afford sufficient clear- 


ance between the conductors and the canyon walls. 
Some of the steelwork is shown in position on 


| the power-house roof in Fig. 476, on this page. The 


power circuits between the power plant and the 
switching station are provided with overhead 
diverter wires supported on separate steel towers 
to shield the circuits from lightning. Automatic 
oscillographs are provided at the switching station 
for recording transmission-line faults. Lightning 
protection of the high-voltage apparatus is accom- 
plished by Thyrite station-type lightning arresters, 
one of which is shown in the mikers’ works in 
Fig. 467, Plate X. Two three-phase arresters are 
installed on the roof of the power plant to protect 
the transformers and two are installed at the 
switching station. The lightning arresters have a 
maximum valve and re-seal voltage of 240 kV r.m.s. 


voltage regulator and other equipment The arresters are mounted in suspension, by which 
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construction tension strains in the arrester porcelains 
and all bracing are eliminated and the possibility 
of damage from earthquakes prevented. 

The high-voltage switching stations are of the 
double-"bus type, and each outgoing transmission 
line and each circuit from the power plant is provided 
with two oil circuit breakers. The 287-5-kV oil 
circuit breakers are of the conventional dead-tank, 
high-speed type, designed to operate in less than 
three cycles. The breakers have an interrupting 
capacity of 2,500,000 kVA, and have eight breaks 
They are shown in Fig. 475, Plate XI. 
The individual breaks are of the De-ion grid 
type, supplemented by an oil jet. The oil circuit 
breakers are solenoid operated, and each is provided 
with motor-operated, vertical-break, disconnecting 
switches on each side. The disconnecting switches 
are of the high-pressure silver-contact type and 
have three pillar-type insulator supports per pole, 
one rotating to operate the blade and the other 
two being fixed. The two disconnecting switches 
for one breaker are arranged to operate from a single 
control, and interlocks are provided to prevent the 
disconnecting switches from being opened or closed 
except when the breaker is opened. The oil circuit 
breakers, disconnecting switches and earthing 
switches are operated by remote control from the 
main control board located in the control room of 
the power plant, with provision for local operation 
by means of push-button stations located at the 
awitching station. One of the condenser-type 
bushings for these high-tension circuit breakers is 
illustrated in Fig. 468, Plate X. 


per pole. 


As a fitting close to this series of articles by officials 
of the Bureau of Reclamation, we feel it permissible 
to add four interesting views lately received from 


the Denver office. Of these, Fig 
much more recent than anything included in the 
article on the intake towers published in our issue 
of April 2, 1937 (page 365). Fig. 469, Plate X, is 
an excellent view of the Nevada governor gallery, 
showing the butterfly-valve motors, and between 
them the governor actuators, which were described 
quite recently. Auxiliary control boards are shown 
on the left Fig. 470, Plate X. shows the down 
stream face of the dam and the simple but effective 
architectural finish. The towers contain entrance 
lobbies to elevators leading to the power plant 
600 ft. below. Finally, Fig. 478, on this page, is a view 
taken from a look-out point built to give motorists 
s view of the great sheet of impounded water above 
the dam and the surrounding country, which is of 


177, page 215, is 


& mountainous and impressive character. 

Finally, we must make our acknowledgements to 
ill who have given facilities which have contributed 
to the completeness of this series of articles. All 
designing work connected with the Boulder Dam 
plant was under the general direction of Mr. J. L. 
Savage, chief designing engineer ; and all engineering 
and construction work of the Bureau is under the 
direction of Mr. R. F. Walter, both with head- 
quarters at Denver. The general work of the 
Bureau of Reclamation comes under the Commis- 
Reclamation, with headquarters at 
Washington, 1.C, Especial! thanks are due to the 
authors of the series, Mr. L. N. McClellan, chief 
electrical engineer, Mr. I. A. Winter, responsible 
for the hydraulic and mechanical details, and 
Mr. P. A. Kinzie, who was responsible for the 
valves, bulkhead gates, &c., not only for getting 
together the original material for the series, but 
for supplementing this by much additional matter, 
der that the treatment of the 
comprehensive as space would 


sioner of 


at our request, in 
subject might be ay 
allow. 


INTERNATIONAL CONGRESS ON 
AUTOMOBILE ENGINEERING IN 
THE UNITED STATES. 

Tue Society of Automotive Engineers, 29. West 
30th-street, New York, U.S.A., is organising a ** World 
\utomotive-Engineering Congress which will take 
place in New York, Indianapolis, Detroit, and San 
Francisco from May 22 to June 8. Upwards of 60 
technical sessions and numerous visits to works and 
places of engineering interest irranged 
We give below a brief outline of the programme 

Monday morning, May 22, at the Hotel Pennsvivania, 


have been 
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New York.—International opening session, to be 
followed, on that afternoon and evening and during the 
succeeding four days until Friday, May 26, by morn- 
ing, afternoon and evening technical sessions devoted 
to the discussion of passenger motor cars; fuels and 
lubricants ; transportation and maintenance questions ; 
tractors; aero engines; lorries, omnibuses, and rail- 
cars; and Diesel engines. An International Congress 
dinner will take place on the evening of May 26 
Saturday, May 27, will be devoted to sightseeing trips 
in New York. 

Sunday evening, May 28.—The members of the 
Congress will board a special train bound for Indiana- 
polis, where they will arrive on Monday morning, 
May 29. A series of international motor-car races 
will be witnessed, after which the members will leave 
at 4 p.m., on Tuesday, May 30, by the special train 
for Detroit, arriving there at 11 p.m. the same evening. 

Wednesday, May 31, to Friday, June 2.—At Detroit. 
Visits to the works of Messrs. Ford Company, Messrs. 
Chrysler Corporation, and Messrs. General Motors 
Corporation. The afternoon of Friday, June 2, will 
be devoted to a technical session, during which the 
production and utilisation of malleable iron and other 
materials will be discussed. Leaving Detroit at mid- 
night on June 2, the members will arrive at Chicago 
at 7.30 a.m. on Saturday, June 3, and after spending the 
day in that city, will depart at 7.15 p.m., en route for 
San Francisco. A brief stay will be made at Los 
(Angeles, and the party will arrive at San Francisco 
at 10.30 p.m. on Monday, June 5. 

Tuesday, June 6, at 10 a.m., at the Hotel Fairmont, 
San Francisco. Opening session, to be followed on that 
afternoon and evening by technical sessions. Morning, 
afternoon and evening sessions will be held on June 7, 
and morning and afternoon sessions on June 8. The 
subjects to be discussed will include aero engines, 
Diesel engines, large aeroplanes, fuels and lubricanis, 
and transportation and maintenance questions. The 
Congress will terminate with a dinner on the evening 
of Thursday, June 8. 








THE INVENTIONS EXHIBITION. 


rue Exhibition of Inventions, to give it the official 
title, organised by the Institutes of Patentees (Incor- 
porated), is being held this year in the old Royal 
Horticultural Hall, Vincent-square, Westminster, 
S.W.1. Opening on Wednesday, February 15, it closes 
to-morrow, February 25. Although a large part of the 
exhibits is concerned with what may be termed domestic 
appliances, there are also numerous mechanical devices. 
Some of these are of a practical kind, though all that 
can be said of others is that they are suggestive and 
might be capable of development if the inventors were 
guided by someone with the necessary technical 


training; we presume that it is one of the objects 
of the exhibition 
schemes. The 
is attested by the display 


to interest such persons in the 
novelty of many of the inventions 
of the appropriate Patent 


















OVERLOOKING LAKE MEAD. 


Specification near them, but we make no attempt to assess 
their commercial value. The mechanical exhibits vary 
enormously in their degree of completeness. Thus 
in the field of the petrol engine, there is a full-size 
working example of a two-stroke cycle  6-cylinder 
engine. It has also six supercharging cylinders. Th 
cylinders are arranged radially round two cranks, a 
working cylinder alternating with a supercharging 
cylinder so that the pairs thus formed have their 
different units opposite to one another, the reciprocating 
parts being thus balanced. At the other end of th 
seale is a very sketchy model of the elements of a 
crankless engine, in which the piston rod is mad 
with what is, virtually, an extremely coarse thread 
passing through a bevel pinion. The pinion meshes 
with a pair of opposed bevel wheels on the shaft, the 
teeth of which occupy only part of the circumference 
The forward stroke of the piston causes rotation of th 
pinion in one direction and when the end of the stroke 
is reached, the bevel wheel has rotated so that its 
plain part, which is clear of the pinion, is in line with 
the pinion. The return stroke of the piston rotates 
the pinion in the opposite direction and the pinion 
then meshes with the bevel wheel on the other si 
so that the direction of rotation of the shaft is constant 

There is quite a number of inventions relating t 
motor cars. One well-finished exhibit of an actual 
part is an air-heating device for car interiors, the suppl) 
being derived from a jacket round the silencer. Ther’ 
is a model of an ingenious rotating door, which, as it 
revolves in a vertical plane, does not project beyond 
the body when it is open ; a worked-out scheme for @ 
silent door-closing device, a sounding device, geat 
for simultaneously steering front and rear wheels, and 
various others. There are several inventions dealing 
with ship propulsion, including a slotted propellet 
and a stream-lined rudder in two parts, one above the 
other. The Air Raid Protection inventions chiefly 
concern protection against gas. There are some 
interesting tools, of which an hydraulic reciprocating 
sawing and filing machine, an angular-drilling device 
and wire-joining tool may be mentioned. The display 
altogether is very catholic and most engineers will 
find in it some food for thought, if nothing more. 








LETTERS TO THE EDITOR. 


TESTS OF STEEL AIR-RAID 
SHELTERS. 


To THe Eprror or ENGINEERING 


Str,—I think that it is in the public interest that 4 few 
words of warning should be given on the above subject 
The first thing is to review the facts, as published 
the tests recently carried out at Shoeburyness ©! 
steel air-raid shelters which are to be supplied to ! 
holders. The bomb used was stated to be one of 51")! 
weight ; this, presuming it to have contained | 
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than the usual proportion of explosive, must be deemed 
ample. 
buried, i.e., below ground level), 
be no more than 3 ft. or 4 ft. in height. 
has been stated, both in the broadcast and 
Press, to be 30 ft., 
yards was mentioned ; this, however, may be dismissed 
as an error. The two-storied cottage facade may be 
taken as about 20 ft. in height, though I do not think 
this was positively mentioned. After the test, it is 
stated that the crater left by the bomb was 6 ft. in 
depth and 17 ft. in diameter ; this would betoken that 
the bomb was buried, or partially buried, when fired. 
That is the evidence. 

Now, during the last great war, a heavy bomb fell in 
Piccadilly near the Circus, and the night porter at the 
Piccadilly Hotel, who was standing exposed in the 
roadway, Was not injured ; 
over. but of this I am uncertain. The crater was 
somewhat similar to that reported from Shoeburyness. 
The truth is that when such a crater is formed, the angle 
of the crater sides is a fair indication of the limits of 
the destructive compression wave to which the explosion 
gives rise. Thus, in the accompanying sketch, which 
is drawn to seale, the major or primary blast is confined 
toa region of the form of an inverted cone, 
The angle of this cone is greater than that of the crater 
because that which we may term the focal point of the 
explosion is not at the bottom of the crater, but this 
difierence must not be over-stressed, because if it were 
serious, the rim of the crater would be caught by the 


would in each case 
The distance 
in the 
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blast. Nevertheless, to be fair, the dotted arrows 
shown in the sketch will be taken as defining the blast | 
angle ; outside that region there will be an in-draught 
to replace the displaced air consequent on the upward 
momentum communicated by the explosion. 

Now, referring to the sketch, it is easy to see that 
the shelters were situated in a region completely pro- 
tected or sheltered from the primary blast, whereas the 
‘ cottage fagade *” was exposed to the full force. The 
consequences are precisely what might have been 
expected, even though the shelters had been of straw 
board, except that then they might have been drawn 
in towards the crater by the in-draught. Also they 
would not have stood the masses of masonry falling 
upon them, which the actual shelters are reported to 
have survived intact. 

If all bombs buried themselves before exploding, it 
might still be argued that the test was adequate, but 
this isnot so. It is reported from Spain that a new type 
of bomb has been used that explodes immediately on 
impact and has the property of delivering its fragments 
in a horizontal direction. Such fragments may have 
a velocity of 2,000 ft. per second, or more, and would 
penetrate the sides of the steel shelters as though they 
were brown paper. Although the gauge of the steel | 
has not, to my knowledge, been published, as calculated 
from the dimensions and weight given it cannot be | 
much more than 3 mm. (¢ in.) in thickness, and this 
will not stop a machine-gun bullet; far less will it 
stop bomb fragments at short range, unless banked up 
with earth or flanked with sand-bags. 

Yours faithfully, 
Dyott End, F. W. LANCHESTER. 
Oxford-road, 
Moseley, Birmingham. 
February 16, 1939. 








ULTRA-LONG DISTANCE POWER 
TRANSMISSION. 


fo THe Eprror or ENGINEERING. 


NI Vith reference to the article by the writer which 
you blished on pages 311 and 354 of your 143rd 
volur 937), he has heard from a prominent American 
engi! vho, referring to Fig. 3 (reproduced here- 
with--Eb. E.), having correctly obtained a resultant 
secon‘ury vectorial voltage embodying a lead of 60 deg. 
to tl {t of the vertical, where the latter is the step-up 
trans voltage, then left out the inductive drop 
ii the 10) miles of line to the receiver station, and took 
his receiver current, for unity power factor of load, as 


I ith the above vector, thus imparting an 
Ine ead to it. He then took his booster primary 
eurrent in lagging quadrature with this, and so came 





The target presented by the steel shelters (half 


although in the earlier broadcast 30 


as illustrated. | 


| unity power factor load current, and all the operations 


motor cars registered in the Union of South Africa during 
November, 1938, 2,457 were of American, and 390 of 
United Kingdom, origin. 























I believe not even knocked | 


to the conclusion that the booster primary current, 
which by this means had got rotated forward by some 
60 deg., differed altogether from the writer’s value. 
From this he deduced that the booster would not do 
what it was claimed to do. 

The writer also received, some time ago, a hint from 
two of our leading English engineers that, in their 
opinion, the booster secondary, in Fig. 3 of the article, 
was connected on the wrong side of the shunt tapping 
(to the primary) and would not give the results anti- 
cipated. He begs, therefore, that he may, through your 
| columns, correct these views, as there may be other 
engineers who have been in similar difficulties, and this 
was a point to which the writer gave long and careful 
consideration, in March, 1937. 

Taking the American case first, and referring to the 
| diagram, the American engineer got his E.M.F. vectors 
| all right and correctly indicated by their means the 
potential at the point where the secondary coil joins 
on to the second 100 miles of line. He then complained 
that the vector at this point, instead of being vertical, 
| the same as the generator vector, was sloping in a 60 
degree leading direction, and he thought that this would 
be the vector reaching the primary winding of the next 
booster. Had he taken the inductive reaction drop in 
the second 100 miles into account, he would have found 
that the vector of E.M.F. applied to the next booster 
primary was a vertical one, which is essential if we are 
to get a true quadrature boost in the secondary with 
a unity power factor load. He also stated that he 
assumed there was no inductive drop in the first 100 
miles of line. Why he did this is not clear; but it 
does occur to the writer that perhaps he thought that 
the capacitance currents shown (I¢,, &c., &c.) cancelled 
out the drop, which, to anyone accustomed to deal with 
synchronous condensers at the receiver, would be con- 
ceivable. 

The two English engineers, on the other hand, 
doubtless thought that, if the function of the booster 
secondary was to cancel out the inductive drop of 
the first 100 miles of line, it should be inserted on 
the left-hand side of the shunt tapping. They failed 
to realise, however, that, if this were done, the current 
which was destined for the booster primary would not 
get there until it had passed through the booster 
secondary ; when we should immediately have a host 
of troubles, because the large lagging current passing 
through the booster secondary would no longer be 


of the booster would be checkmated. 

The remedy for all this is to make the booster 
secondary compensate for the inductive drop in the 
second 100 miles of line, while the booster primary 
absorbs the capacitance currents of the first 100 miles 
of line, as shown in Fig. 3. The writer should have 
stated in the article that the inductive reactive drop 
between the generating station and the first booster 
primary is compensated for by a booster placed at the 
generating station itself, so that the voltage reaching 
the booster primary is identical in phase with the 
generating-station voltage. The diagram, Fig. 3, is 
absolutely correct for the purpose for which it was put 
forth, viz., to show, to those who liked to think in 
circuit connections rather than in vectors, how it was 
possible for the capacitance current of the line to get 
into the line, and then into the primary of the booster 
and then back again into the line itself, without ever 
finding its way to the generating station. This parti- 
cular point was challenged in America, in another direc- 
tion, as being an impossibility, so it is as well that 
some further explanation should be given. 

Yours faithfully, 
A. M. Tay.or, 
53, Harborne Park-road, Major (Late R.E.) 
Harborne, 
Birmingham, 17. 
January 25, 1939. 
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“ENGINEERING” 
LABOUR NOTES. 
Writing, on Tuesday last week, the correspondent ® 


of 7 he 1 imes in Berlin, stated that the Commissioner 
for the Four-Year Plan, Field Marshal Géring, had 
issued two important decrees affecting labour condi- 
tions in the Reich. The text of the first had not, he 
said, been published, but it was understood “ to adapt 
to the increasing necessity of labour planning” the 
emergency conscription decrees of last June. These 
emergency conscription decrees provided that men 
should be given leave from their normal jobs or occupa- 
tions to work for a limited period on tasks of special 
State-political importance. It became known after- 
wards, according to the correspondent, that the parti- 
cular undertaking the Government had in mind was 
the fortification of the western frontier, for which they 
recruited under the decrees 200,000 or 300,000 workers. 
The other decree, it is stated, aimed at preventing loss 
of working time by changes of employment. The 
Minister of Labour was empowered to make the dis- 
missal of a workman, or his voluntary departure from 
one job to another, dependent on the permission of the 
Labour Office. The Minister, it was stated, would make 
use of the power in industries and professions of 
‘* special State-political importance.” 


Continuing, 7 he Times’ correspondent stated that 
although the Reich’s labour army has been swollen by 
550,000 women in the past year, it is estimated to be 
still 1,000,000 too few for the needs of industry and 
agriculture. The Government’s watchword is, never- 
theless, increased production, to which end they are 
combining the planned distribution of labour with 
rationalisation and mechanisation inside the factories, 
and extension of working hours The law stipulates an 
eight-hour working day, but permits exceptions on a 
generous scale, and in practice 10 hours or more are 
worked in most industries catering, directly or in- 
directly, for re-armament and the Four-Year Plan. 





In the course of a reference to the suggestion that 
housewives should lay in stores of food now in view of 
the possibility of war, the writer of an editorial note 
in the February issue of Man and Metal, the journal 
of the Iron and Steel Trades Confederation, expresses 
the opinion that there is something in the idea. “ If 
every household,” he says, “ bought two extra tins 
of food a week, the tinplate trade would benefit materi- 
ally, and if the tinplate manufacturers and can makers 
would indulge in a little more publicity and embark 
upon a thorough advertising campaign, it would give 
some indication that they are alive to the possibilities 
of the huge potential market that still exists at home. 
Many people have expressed surprise, in view of the 
changes that are taking place in the tinplate trade and 
its increasing dependence upon the home market, that 
very little advertising appears to have been done to 
familiarise people with what a wide variety of foods 
can be obtained to-day in cans, and the considerable 
development that has been made in that direction 
within the last ten years or so.” 


Discussing trade conditions, the same writer says :— 
“ From reports received, it would appear that the cuts 
in prices have, up to the present, not met with the 
response expected, and the tonnage on hand falls short 
of what we anticipated after the holidays. Although 
producers are disappointed, they seem to be confident 
that consumers will soon be compelled to place con- 
tracts. The bad position of the shipbuilding trade is 
reflected in the heavy steel trade in the north, and 
were it not for the supplies required by the Admiralty 
the restricted demand for material would be felt 
badly.” 





According to the journal’s contributor, the Govern- 
ment’s order for household air-raid shelters involves 
the production of sheets, channels, and nuts and bolts. 








The sheets are 14 gauge galvanised, with 5-in. corru- 
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gations, and the channels are straight lengths of 6 ft.6 in.., 
into which the base of the sheets will fit with cover 
sheets overlapping and bolted at the top. It is under- 
stood that the initial or ler is to be completed within 
13 weeks 


The Ministry of Labour Gazette states that among 
insured persons between the ages of 16 and 64, the 
percentage unemployed in Great Britain and Northern 
Ireland at January 16 was 14-1, as compared with 
12-7 at December 12, 1938. For January 17, 1938, 
the percentage (which excludes the classes brought into 
insurance in April, 1938) was 13-0. For persons insured 
under the general scheme, the corresponding percentages 
were 14-3 at January 16, 12-9 at December 12, 1938, 
and 13-2 at January 17, 1938. For persons within the 
agricultural scheme the percentages were 11-1, 8-9 and 
0-0, respectively 


At January 16, there were 1,594,431 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 120,412 more 
than at December 12, 1938, but the increase included 
25,541 boys and girls under 16 years of age, most of 
whom had registered for employment upon reaching 
the school-leaving age at the end of the Christmas 
term. The total was 175.736 more than the total at 
January 17, 1938. There were registered as unem- 
ployed in Great Britain 379,027 persons who were on 
short time or otherwise temporarily suspended from 
work. This was 84,319 more than at December 12. 
1938, and 33,893 more than at January 17, 1938. 
Of persons who normally seek a livelihood by means of 
jobs of short duration, there were, on the registers in 
Great Britain, 65,568. This was 2,923 more than at 
December 12, 1938, and 1,790 more than at January 17, 
1938 


The total of 2,039,026 persons on the registers at 
January 16 included 1,232,850 persons with claims 
admitted for insurance benefit, 567,915 persons with 
applications authorised for unemployment allowances, 
53,504 persons with applications for benefit or allow- 
ances under consideration, and 184,757 other persons, 
of whom 59.179 were under 16 vears of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
January are estimated to have resulted in an increase 
of about 22,7001. in the weekly full-time wages of 
430,000 workpeople, and in a decrease of about 3.5001. 
in those of 71,500 workpeople. The principal groups 
of workpeople whose wages were increased were coal 
miners in Yorkshire, Nottinghamshire, Derbyshire, 
North Staffordshire, Leicestershire, Warwickshire, and 
Scotland ; building-trade operatives in Liverpool and 
Birkenhead ; men employed by civil-engineering con- 
tractors in Scotland ; and workpeople employed in the 
woollen industry in the South of Scotland. The 
decreases mainly affected coal miners in Northumber- 
land and Cannock Chase ; ironstone miners, limestone 
quarrymen and blastfurnacemen in Northamptonshire 
(excluding Corby) ; blastfurnacemen in South Stafford- 
shire and in the West of Scotland ; and rainwater and 
soil goods moulders in the light castings industry. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
January, was 57. Inaddition, 8 disputes which began 
before January were still in progress at the beginning 
of that month. The approximate number of work 
people involved in these 65 disputes, including work- 
people thrown out of work at the establishments where 
the disputes occurred, was 23,000, and the aggregate 
duration of the disputes in January was about 81,000 
working days. 


Provision for the gradual introduction into the 
Grand Duchy of Luxemburg of the working week of 
40 hours, on lines similar to those laid down for Belgium 
by legislation in 193’, is made by a Grand-Ducal Order 
dated October 17, 1938. The Order authorises the 
Government to issue Public Administrative Regula 
tions reducing progressively to 40 hours a week, the 
actual working time of manual workers in industries, 
branches of industry or classes of undertakings in 
which work is carried on under unhealthy, dangerous 
or especially exacting conditions. The Order also 
provides that similar reductions may be effected in all 
branches of industry or commerce by agreements 
between the representatives of employers and workers 
on the National Council of Labour, a joint body 
established by legislation for the prevention or settle- 
ment of labour disputes. At the joint request of the 


representatives of both parties, the Government may 
issue Orders declaring such agreements to be generally 
binding upon the branches of activity concerned 
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Public Administrative Regulations and Orders issued 
in accordance with the foregoing provisions must 
prescribe the stages by which the progressive reduction 
in working hours is to be effected, the classes of manual 
workers whose working hours are to be reduced, together 
with those of non-manual workers, the necessary 
exceptions and the methods of application. Before 
issuing any Public Administrative Regulation, the 
Government is to consult the officially recognised 
chambers of the employers and workers concerned, 
and the National Council of Labour, which will give 
special consideration to questions which may arise 
touching the adjustment of wages. The chambers of 
employers and workers are also to be consulted before 
the agreements of the National Council of Labour are 
declared by Government Orders to be generally bind- 
ing. The execution of the Orders is to be supervised 
by the Factory Inspectorate, infringements being 
punishable by imprisonment or fine, or by both. 


Mr. Ernest Bevin, the general secretary of the 
Transport and General Workers’ Union, states in the 
February issue of the Record, the official journal of the 
organisation, that, compared with 1937, the financial 
membership of the society made a net gain of 25,000 
in 1938. “ This does not,” he says, “ show the same 
rate of progress as in the previous year, but it must be 
remembered that we have had the crisis; increased 
unemployment ; and a good deal of stopping and 
re-starting work—all of which affected our returns. 
The gain in membership, however, is very encourag- 
ing.” In 1938 the income from all sources was higher 
than in any previous year. The total was nearly one 
million pounds. After the payment of all the services 
of the union, Mr. Bevin says, the financial benefits, the 
strike pay, meeting the organisation’s affiliation obliga- 
tions, national and international, including conciliation 
boards and industrial councils, “it is pleasing to 
report,” Mr. Bevin says, * that we have been able to 
set aside as reserve a total of over a quarter of a million 
pounds.” 


The Minister of Health has decided an interesting 
point under the Local Government Superannuation 
(Administration) Regulations. The Superannuation 
Joint Committee under Article 6 (3) of the Regulations 
appealed against a decision of the Colville Urban Dis- 
trict Council under Article 5 that the period during 
which a Mr. F. W. Newbold served in His Majesty’s 
Forces during the late war should be reckoned as 
non-contributing service for the purposes of the Local 
Government Superannuation Act, 1937. According 
to the facts submitted Mr. Newbold left the employ- 
ment of an officer of the Authority in order to serve in 
His Majesty’s Forces and on demobilisation re-entered 
the employment of the Authority. 


The Council submitted that any period of employ- 
ment which might, by a determination of a local 
authority under Subsection 6 of Section 12 of the Act 
be reckoned as non-contributing service within the 
meaning of Sub-Section 2 of that Section, ought to be 
regarded as a period of employment under a local 
authority for the purposes of Sub-Section 3 of the 
Section. They also argued that consideration should 
be given to the fact that on demobilisation, Mr. New- 
bold entered the direct employment of the local 
authority as whose officer he had served before joining 
His Majesty’s Forces. The Minister of Health’s 
decision was :—** Having regard to the provisions of 
Section 12 (3), the Minister is unable to accept the 
views advanced by the Council and he, accordingly, 
hereby determines that the period during which Mr. 
Newbold served in His Majesty’s Forces will not be 
reckonable as service for the purposes of the Act of 
1937." 


In spite of a closer scrutiny of the applications, the 
number of overtime permits granted in the Nether- 
lands in 1937 showed an increase as compared with the 
previous year. They amounted, /ndustrial and Labour 
/nformation says, to 26,135 as against 22,892 in 1936. 
Of this total, 11,407 were allowed in respect of a 
different distribution of working hours, particularly 
in connection with the running of trains and the two- 
and three-shift systems. The number of permits 
authorising a prolongation of hours of work was 
14,728, or 56 per cent. of the total number of permits 
granted. With regard to the number of hours’ over- 
time authorised, 56 per cent. of the permits granted 
were for 5 hours or less a week, 31 per cent. for 54 hours 
to 74 hours, and 13 per cent. for more than 7} hours. 
Further, 64 per cent. of the permits were valid for 
one to 14 days, 11 per cent. for 15 days to one month, 
12 per cent. for one to three months, 7 per cent. for 
three to six months, and 6 per cent. for more than six 
months. The average duration of the permits was 
shorter than in 1936, but the increase in the number 
granted to work from 53 hours to 55} hours a week was 
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proportionately greater. The number of cases in 
which a permit was refused was greater, as was also 
the number of appeals. In 21 per cent. of the latter 
cases (167) the appeal was allowed. 


In order to judge the importance of the overtime 
worked, the number of hours allowed per person was 
recorded for the first time during the last quarter of 
1937. One man-hour of overtime is considered the 
equivalent of one hour’s overtime per worker beyond 
the weekly limit of 48 hours. The statistics show that 
overtime was most prevalent in the metallurgical and 
shipbuilding industries (263,483 man-hours), the food 
and drink trades (229,148 man-hours) and the clothing 
industry (109,658 man-hours). In the first-named 
group, orders for defence purposes and the con 
struction of new ships were responsible for a large 
amount of overtime. In the food and drink trades. th 
influence of the Feast of Saint Nicholas and of Christ 
mas was noticeable in the seasonal requirements in the 
grain-milling industry, while seasonal pressure of 
work also accounted for overtime in the clothing 
industry. 


A Decree, issued by the Jugoslav Ministry of 
Political Economy and Public Health, which came 
into force on December 14, 1938, brings additional 
occupational diseases within the scope of compensation 
Under the new legislation, the following are now com 
pensable : Poisoning by nitrous fumes, even when the 
first symptoms only appear 48 hours after exposure 
to the said fumes; poisoning by benzene and its 
homologues; poisoning by the nitro- and amido 
derivatives of the hydrocarbons of the aromatic series 
These provisions bring Jugoslav legislation into con 
formity with the recommendation concerning poisoning 
by nitrous fumes, made by the Correspondence Com- 
mittee on Industrial Hygiene in 1936, and, as regards 
the two last diseases, with the provisions of the Work 
men’s Compensation (Occupational Diseases) Con 
vention (Revised), 1934. 








AIR-COMPRESSOR DELIVERY 
CONTROL. 


From time to time methods of controlling the delivery 
of air-compressors, when the pressure in the receiver 
has reached its maximum or fallen below a predeter- 
mined minimum, have been described in these columns. 
The range of pressure within which the control operates 
is, generally, rather wide, though probably not too wide 
for most purposes. Considerable attention, however. 
has been recently given in Germany to the question 
of reducing this pressure range or, in other words, 
making the control more sensitive. The account here 
given, with the illustrations, Figs. 1 to 5, opposite. 
deals with recent developments and includes also, tor 
the sake of completeness, a brief description of those 
less precise systems employed in German practice. The 
device shown in Fig. 1 is one of the simpler systems 
and operates by closing the syction pipe of the com- 
pressor, so that a vacuum is developed on the, down- 
stroke of the compressor piston. The main contro] valvé 
is seen at a in its fully-open position. It consists simply 
of a piston kept open by a compression spring supported 
on a spider across the suction pipe. When the valve 
is closed, the piston skirt rests on a seat formed by the 
flange of the spider. The suction valve of the com- 
pressor is of the spring-loaded type and has no mech 
anism connected directly to it. 

The movement of the piston is controlled by a spring 
loaded valve 6 on a connection to the air receiver. This 
valve is of the differential-piston type with a Tee-shaped 
port through both diameters. As shown, the valve 
is closed and the back of piston a is in communication 
with the atmosphere through the upper port and the 
piston-valve spring casing. The smaller diameter 0! 
the piston valve is subject to the pressure in th 
receiver, the air entering through a small filter. Should 
the pressure rise above the predetermined maximum 
due to a fall in demand from the receiver, the piston 
valve rises, closing the upper port and opening the 
lower one, so that pressure is admitted to the back ot 
the piston and the inlet to the compressor suction 
valve cut off. The piston is prevented from coming 
into contact with its cover by a stop, so that the full 
area is exposed to the receiver pressure at the start 
When the demand increases and the receiver pressure 
falls, the piston valve is closed by the spring 
and the piston opened by that below, so restoring 
the compressor to normal working. The diameters °! 
the piston valve are so determined as to allow a fall of 
10 per cent. of the mean working pressure in the receive! 
before normal operation of the compressor is rested 
The compression of the piston-valve spring can be regu 
lated by a knurled nut, so that the receiver pressur 
can be varied. 

The arrangement shown in Fig. 2 scarcely © 
explanation, as it employs the unloading metho: 
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AIR-COMPRESSOR CONTROL GEAR. 
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u‘ed in British compressors, that is, the suction valve 
is held open during the idling period of the compressor. 
The piston a is controlled by the piston valve 6 in 
exactly the same way as in the arrangement shown 
in Fig. 1, but is provided with three or more fingers at 
the bottom which, passing through the seat of the 
suction valve, hold the latter open as long as there is 
pressure on the piston. During the idling period the 
inlet air is, of course, merely drawn into and immediately 
expelled from the cylinder without compression. With 
compressors having more than one stage, it is the 
practice in Germany to keep all the suction valves open 
during the idling period and to relieve the intercoolers 
of pressure also. 

In the two arrangements described above the control 
is independent of the rotational speed of the air com- 
pressor, but in the two systems now to be discussed 
it is linked up with the compressor speed. Further, a 
hydraulic device is employed which gives a much 
harrower variation in the receiver-pressure range than 
the 10 per cent. already mentioned, by enabling the 
volume of air admitted to the cylinder to be regulated ; 
that is, the control does not merely give either full air 
inlet or no air inlet, but provides intermediate stages. 
This is achieved by holding open the suction valve, 


for a longer or shorter period as required, after the 
compression stroke has commenced, with the result that 
during part of this stroke some of the air is expelled 


through the inlet and not through the delivery valves. 
Referring to Fig. 3, and retaining the same reference 
letters as in Figs. 1 and 2, it will be seen that the piston a 
‘ets directly on the spindle of the suction valve, and 
is actuated not by the receiver air pressure, but by oil 
under pressure. The piston valve b, connected with 
the receiver as before, has its outlet connected to a 
spring-loaded piston ¢ which actuates a lever deter- 


mining the position of a sliding cam d on an extension 

bon mpressor crankshaft. There is a connection 

" the top of piston a and the bottom of a plunger 

he © plunger receiving a reciprocating motion from 
cal 


A compression spring on the suction-valve 
spit _ ree . 
Spin mposes a positive pressure on piston a, so that 


the plung vhs . 

he } ger, which has a roller contact, is kept up 
Pr unst the cam. Conversely, movement of the plunger 
ownwards forces the piston downwards against the 


resista nc 


‘ls e of the spring. 
n The cam d is of somewhat unusual type, its axis being 
‘tan angle with that of the shaft. 


Movement along 
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the shaft thus varies the travel of the plunger e. The | 
plunger, it will be noted, works in a cylinder partially 
submerged in oil. The cylinder is provided with inlet 
ports, and no movement of the piston a occurs until the 
plunger has closed these ports on its downward stroke. 
The length of time during which the compressor suction 
valve is kept open depends on the axial position of the 
cam on the shaft extension. When the cam is in 
the extreme left-hand position, i.c., when the stroke 
of the plunger is shortest, no movement of piston a 
takes place, and the suction valve works normally, 
closing immediately the compressor piston commences 
its upward stroke. In the extreme right-hand position 
of the cam the plunger has its maximum stroke and the 
suction valve is held open for the whole upward stroke 
of the compressor piston, the compressor then mer*ly 
idling. It will be realised that the movement of the | 





PorTABLE COMPRESSOR WITH AUTOMATIC CONTROL GEAR. 


cam is controlled by the piston valve b, which regulates 
the admission of air from the receiver to the piston c. 
but that the movement of the cam to the left is limited 
by the position of the regulating screw f. This screw 
enables the variation of pressure in the receiver to Le 
controlled, as, obviously, it determines the period during 
which the suction valve is held open and the compressor 
idles. 

From the foregoing description it will be clear that the 
arrangement shown in Fig. 3, is hand-controlled. That 
shown in Fig. 4, however, is fully automatic. Compar- 
ing the two illustrations, it will be seen that the piston a 
is retained in Fig. 4; the piston valve 6 has been dis- 
carded and the piston c is moved by oil. The cam d and 
the plunger e remain the same, but the regulating screw 
f has a different function. Three main new elements 
are present, viz., an oil gear-pump 9, a pipe h capable of 





swinging in a vertical plane, and a diaphragm i. The 
function of the gear pump, driven from the compressor 
crankshaft, is to supply oil under pressure to either 
side of the piston ¢ as required to effect its movement, 
this movement determining the axial position of the 
cam as before. The right-hand side of the diaphragm 
is connected to the air receiver and, in consequence, is 
moved to the left by increase of receiver pressure ; re- 
turn movement is effected, on decrease of receiver pres- 
sure, by a spring, the compression of which can be 
varied by the adjusting screw f. A sleeve, through 
which the pipe A passes, is part of the diaphragm-spring 
assembly, and therefore, as the diaphragm moves the 
pipe is swung to the left or right as the case may be. 
The pipe terminates with an open end very close to, 
but not touching, a plate. To this plate are led pipes 
forming the ports of the cylinder in which the piston c 
works. In the position occupied by the pipe in Fig. 4, 
that is, vertical, each port receives an equal amount of 
the oil discharged by the gear pump. The piston is, 
therefore, in a state of equilibrium, and the excess oil 
flows over the plate and falls down to the reservoir 
below. 

The central position of the pipe is the condition 
obtaining when the demand on the air receiver is equal 
to the delivery from the compressor, that is, when the 
receiver pressure is steady but when the demand 
falls off, the receiver pressure rises, and the diaphragm 
is pushed in, deflecting the pipe A to the left. The oil 
stream is then directed into the left-hand port and 
piston c moves to the right, a movement followed by 
a traverse of the cam d to the right. The stroke of the 
plunger e is thus increased and the suction valve is 
opened, with the result that the air-compressor delivery 
is reduced and the receiver pressure is decreased. The 
converse action occurs when the demand on the receiver 
is greater than the compressor delivery, the receiver 
pressure falling and the spring deflecting the diaphragm 
to the right. ‘The degree of regulation thus automatic- 
ally effected is stated to be within | per cent. of the 
desired pressure in the receiver. 

The diaphragm and swinging-pipe device, Fig. 4, 
as will, no doubt, be recognised, is due to Messrs. 
Askania-Werke, A.-G., Berlin-Friedenau, while the 
control of the suction valve by the cam-driven pump 
was developed by Mr. Elze, chief engineer ot Messrs. 
Frankfurter Maschinenbau A.-G., Frankfort-on-Main, 
Germany. The portable air compressor shown in Fig. 5, 
is manufactured by this firm, which was formerly Messrs. 
Pokorny and Wittekind, Frankfort, and is fitted with 
the type of control gear shown in Fig. 3. The com- 
pressor is of the single-stage three-cylinder type, deliver- 
ing air at a pressure of 96-4 lb. per square inch. The 
cylinders are 160 mm, (6°29 in.) bore by 150 mm. 
(5-94 in.) stroke. Both the cylinders and heads are 
water-cooled, the circulating water itself being cooled 
by radiator and fan. Splash lubrication is adopted. 
The air receiver, contrary to general British practice, 
is mounted on the side of the chassis. The compressor 
is driven by a three-cylinder Diesel engine developing 
50 h.p. at 1,000 r.p.m,. The engine is water-cooled and 
has a separate radiator and fan. The fuel tank is 
situated above the compressor and the silencer above 
the canopy. The gear to the extreme right is a belt 
pulley, with clutch, on an extension of the crankshaft, 
for driving other machines when necessary. The chassis 
is of welded steel with three-point support on the two 
The wheels have solid-rubber tyres and are 
mounted on taper-roller bearings. 


ixles 








CONTRACTS. 


Messrs. Marconi's Wirecess TeLecrarPa Company, 
Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have secured an important contract from Finland 
for the supply and erection of a 50-kW short-wave broad- 
casting station, to be installed at Pori, near the Gulf of 
Bothnia. The equipment is being designed and manu 
factured at Messrs. Marconi's works at Chelmsford. The 
station is to be completed in time for the Olympic Games 
which will be held in Finland in 1940 


HeENAN AND Froupe, Limirep, Worcester, 
have received the contract for a large separation and 
incineration type of refuse-disposal plant to be installed 
at the depot of the St. Pancras Metropolitan Borough 
Council, at Suffolk Wharf, Camden Town. The plant, 
which will take nearly two years to complete, will be 
capable or treating 200 tons of refuse a day and will be 
entirely automatic in operation The scheme also 
includes garages, stables, workshops and a mess-room. 


Messrs 








Cue Inpustries or ApeERDEEN.—-We have received a 
well written and illustrated brochure dealing with the 
industries and amenities of Aberdeen Chapters are 
devoted to the history of the city and to its fishery, 
granite-quarrying, paper-making, textile, shipbuilding, 
engineeriug, paint, and other industries. Brief accounts 
are also given of some of the more unportant municipal 
sctivities. The brochure, which was issued in connection 
with the Empire Exhibition, Glasgow, is published by 
Messrs. Moarns Publicity Service, Limited, Majestic 


Buildings, 7-9, Union-row, Aberdeen 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 

Steam-Raising Plant, including a water-tube boiler, 
mechanical stoker, economiser, feed pumps, feed-water 
heater and water-softening plant. Indian Stores Depart- 
ment, Electrical Branch, New Delhi; March 21. (T. 
18,748 /39.) 

Electricity-Generating Plant, comprising a_ 150-h.p. 
suctioa-gas engine direct-coupled to a 120-kVA alter- 
nator, together with the necessary exhaust silencer, tools 
and spend Seat, Mr. A. E. Axon, consulting engineer to 
the Shire Council of Cloncurry Electric Light and Power 
Undertaking, Queen-street, Brisbane; March 15. (T. 
18,851/39.) 

Microscopes, eight. Union Tender and Supplies Board, 
Pretoria ; March 16. (T.Y. 18,989/39.) 

Continuous-Casting Plant for the new iron foundry, 
Pietermaritzburg. South African Railways and Harbours, 
Johannesburg; May 1. (T. 18,982/39.) 

Mild-Steel Sheets, rods and sections. Argentine State 
Railways Administration ; March 14. (T.Y. 18,581/39.) 

Bridgework, comprising 37 tons of steelwork, 180 tons 
of troughing, 4 tons of rivets and 11 rolled-steel beams. 
South African Railways and Harbours, Johannesburg ; 
March 16. (T. 18,992/39.) 








PERSONAL. 


Messrs. F. Gruman (B.S.T.), Limrrep, Carlton House, 
195, High-street, Smethwick, Staffs, have appointed 
Messrs. Rand and Nelson, Limited, 12, Townhall-street, 
Belfast, their sole agents for the whole of Ireland. 

Mr. James Tweepa.te, M.B.E., M.I.Mech.E., who 
has been in the service of Messrs. Thomas Robinson and 
Son, Limited, Railway Works, Rochdale, for an unbroken 
period of 55 years, and has been for many years works 
manager and a director, retired from the firm on 
December 31. 

Messrs. Tue Brusu Evectrica. ENGINEERING Com- 
PANY, Limtrep, Loughborough, and Messrs. BLACKSTONE 
anp Company, Limtrep, Stamford, Lines, have entered 
into a working arrangement regarding the Brush range 
of horizontally-opposed engines. The Brush Diesel 
engines will continue to be manufactured by Messrs. 
Brush and will be sold exclusively by Messrs. Blackstone 
throughout the world as Blackstone-Brush engines. As 
these engines will be complementary to the Blackstone 
range of engines, Messrs. Blackstone will be in a position 
to quote for Diesel engines of from 3 h.p. to 2,000 h.p. 
The arrangement will permit Messrs Brush to concen- 
trate their selling efforts on their Brush-Ljungstrom 
turbines and electrical products. 

Mr. Reoinatp V. Farnuam, M.1.Mech.E., consulting 
engineer and fuel technologist, has recently been appointed 
managing director of Messrs. Jorham Carbonisation, 
Limited, Regent-chambers, 3, Regent-street South, 


Barnsley. The company is to erect and operate a low- 
temperature carbonisation plant designed by Mr. 
Farnham. 


Messrs. Tue INTERNATIONAL MEEHANITE Metal 
Company, Limrrep, 66, Victoria-street, London, 8.W.1, 
have licensed Messrs. C. A. Parsons and Company, 
Limited, Newcastle-upon-Tyne, to manufacture Mee- 
hanite metal. 

In accordance with the provisions of the ninth schedule 
of the London Passenger Transport Act, the Minister of 
Transport has appointed Mr. Dattas GERALD MEssER 
BERNARD to be an additional member of the Railway 
Rates Tribunal in place of Sim HarpmMan Lever, Bart.., 
K.C.B., who has resigned. 

Mr. A. V. Burnett, acting manager of the contract 
department of Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, Holborn Viaduct, London, E.C.1, 
during the illness of the late Mr. J. F. H. Colyer, has been 
appointed to the position of contract manager as from 
February 1. 








BOOKS RECEIVED. 


High-Speed Combustion Engines. Design, Production 
Tests. Being the tenth edition of The Gasoline Motor. 
By P. M. Heipr. London: Iliffe and Sons, Limited. 
Price ll. 15s. net 

The Institution of Structural Engineers 
Raid Precautions. Second edition. 
of the Institution Price 2s 

Department of Overseas Trade No. 72 Report on 
eared and Commercial Conditions in the Republic of 
Colombia, September, 1938. By A. M SIMPSON. 
London: H.M. Stationery Office. [Price 9d. net.] 

Smithsonian Institution. United States National Museum. 
Report on the Progress and Condition of the United 
States National Museum for the Year Ended June 30, 
1938 Washington Superintendent of Documents. 
[Price 20 cents 

United States Treasury De partment Public Health Ser- 
vice. Reprint No. 1999. Studies of Sewage Purifica- 
tion. VIII. Observations on the Effect of Variations in 
the Initial Numbers of Bacteria and of the Dispersion of 
Sludge Flocs on the Course of Oxidation of Organic 
Material by Bacteria in Pure Culture ae 
BUTTERFIELD and Eusie WatTTie Washington : 

[Price 5 cents.] 


Report on Air 
London: Offices 


Superintendent of Documents 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES 
MIpDLEsBROUGH, Wednesd 


The Cleveland Iron Trade—The Cleveland pig ix the 
least satisfactory section of the iron and steel murket 
and indications of an early material change for the better 


are difficult to discover. Production is still irregular and 
light, and makers have little iron stored, but supply 
continues excessive, due largely to consumers’ extensivs 
use of comparatively cheap iron scrap. Foundries ar 
short of orders and for the production of the commo 
dities they are at present turning out considerable us 
of scrap is possible. Makers of Cleveland pig are dilj 
gently seeking orders and merchants have command 
of more tonnage than they can dispose of. Stocks of 
Continental iron have been virtually cleared, but a 
200-tons parcel has been offered this week. The iron 
is part of a substantial purchase of foreign iron bought 
at a high figure and imported a considerable time ago 
Sales of Cleveland pig are almost confined to smal! 
parcels for Home purposes, mostly at local works, but « 
cargo of iron recently shipped to Hamburg included a 
little Tees-side foundry pig. The transaction was put 
through in exceptional circumstances, and _possibl; 
another parcel may be disposed of under similar con 
ditions. Fixed prices of Cleveland iron are governed 
by No. 3 quality at 99s. delivered within the Tees-side 
zone. 

Hematite.—The demand for consumption of East Coast 
hematite continues to expand steadily and promises 
soon to make rather considerable calls on the heavy 
tonnage accumulations at the blast furnaces. The bulk 
of the supply is absorbed by the gradual growth of the 
needs of producers’ own consuming works, but there is 
also a welcome increase of demand from Home users who 
have to purchase iron. Several of the latter have taken 
up all arrears of delivery and have not much iron on 
hand. Under such conditions movement to replenish 
stocks is confidently expected and makers and merchants 
look for early, rather considerable buying. Merchants 
still contrive to dispose of small odd lots to old Conti 
nental customers. Stabilised quotations remain at the 
equivalent of No. 1 hematite at 120s. 6d., delivered to 
North of England areas. 

Basic Iron.—The nominal price of Tees-side basi 
iron is 92s. 6d. Output is rather excessive, but the whole 
of the make is reserved for use at producers’ steelworks 

Foreign Ore.—Consumers of foreign ore are too heavily 
bought and too well stocked to consider new business 
Arrears of delivery yet to be taken up threaten to kee; 
them off the market for a lengthy period. Works are 
needing increasing quantities, however, and imports, 
under old contracts are well maintained. Unloadings 
on Tees-side to date this month amount to 72,404 tons, 
compared with 57,792 tons for the corresponding part of 
January. 

Blast-Furnace Coke.—Local users of Durham blast 
furnace coke are taking larger supplies than recently, 
but needs have not increased sufficiently to necessitate 
purchasing to any extent. Requirements of Tees-side 
firms are well covered over the first half of the year 
Sellers are seeking orders at the level of good medium 
qualities at 24s. 3d. at the ovens. 

Manufactured Iron and Steel._-Certain branches of 
semi-finished and finished iron and steel are busily 
employed on production of rearmament necessities and 
the general commercial demand for most descriptions of 
material shows some improvement. Aggregate tonnage 
output is heavy, but a number of orders in course o! 
execution are approaching completion and substantial 
new contracts are needed to enable manufacturers to 
keep their plant in its present state of activity. Business 
is mostly between Home firms, but inquiries from over 
seas encourage hopes of an early material increase im ex 
port trade. Among the principal market quotations fo! 
Home trade are ; Common iron bars, 12/. 5s. ; steel bars 
1ll.; soft steel billets, 71. 7s. 6d.; hard steel billets 
81. 10s. ; steel ship, bridge and tank plates, 101. 10s. 6d 
steel ship rivets, 141. ; iron ship rivets, 151. ; steel con 
structional rivets, 151. 5s.; steel boiler plates, 11/. 5» 
steel angles, 101. 8s. ; steel joists, 101. 8s. ; Tees, 111. 8s 
heavy sections of steel rails, 9/. 10s. ; fish plates, 13/. 10s 
black sheets, No. 24 gauge, 141. 1l5s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—Deliveries of iron and steel scrap agams! 
old contracts are now heavy and buyers are much ™ 
evidence. The supply of heavy steel is not pientiful 
Heavy cast iron is in good demand. 








THe EstTaBLISHMENT OF New Inpustrizs at HvL! 
The City of Hull Development Committee, The Guildhall, 
Hull, has issued an illustrated brochure in which the 
principal features of the industrial situation in Hull ar 
described. <A diagram showing the industries estab ished 
along the River Hull, and a list of factory sites availabl 
with frontage to the river, are given. Figures reg irding 


imports and « xports, and other trade statistics 1 the 
cost of gas, fuel oil, coal, water and electricity in H uw 
included. 

Tue Greek Destoyers “ King Georce ! N 
* QUEEN Oxvea.”’— Messrs Yarrow and ( pean) 
Limited, Scotstoun, Glasgow, W.4, inform us t! rT 
have just handed over the two destroyers, King («Ts 
and Queen Olga, built by them for the Greek ‘ er 
ment, after successful trials on the Clyde. W: ier 
stand that the contract speed of the vessels we 
exceeded in both cases The two ships are m 

™ 


design to the British H Class, their standard dis] 


being 1,400 tons and the s.h.p. of their engines 34,00" 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—A high level of activity is maintained 
by most sections of the local staple trades The influx 
of orders is more than sufficient to replace executed 
contracts. In both raw and semi-finished materials and 
finished engineering products the demand shows a rise 
as compared with six months ago. Many firms report | 
that order books are in a healthy condition, and that 
the general position compares favourably with the record 
vear of 1937. Industrialists are optimistic, and point 
out there is a steady revival of confidence not pl in | 
the inland market, but in certain countries abroad. 
The effect on Sheffield of the Government’s new drive in 
rearmament and the doubling of the loan for defence 
supplies will be material. Councillor Fred. Lloyd, 
one of the city’s leading industrialists, points out that 
the doubling of the loan will mean more work for 
Sheffield, and adds: “The production of armaments 
and munitions is being carried on as fast as possible, 
and the effect of the extra expenditure will probably be 
that the employment which has resulted from the arms | 
speed-up will be maintained and extended over a longer 
period rather than phenomenally increased.” Every | 
care will be taken to see that the development of ordinary 
commercial business, which is larger than many people 
seem to realise, is not hindered. Business in all types of | 
tools is on a sound footing. In some directions it is | 
very brisk. Some users of edge tools have been holding 
off the market hoping for a reduction in prices as a 
result of the lowering of steel quotations. Edge tool 
manufacturers, however, announce there will be no price 
reductions, and point out that the decreases in steel | 
prices were almost infinitesimal when reduced to terms 
of dozens of tools produced. In the trade it is contended 
that without some concession in the price of steel, edge- | 
tool manufacturers would have had to consider an | 
increase in the selling price of most types of tools. | 
Engineers’ small tools are in strong request. The needs | 
of users of hacksaws and blades, twist drills, reamers, | 
milling cutters, shears, and fine-measuring tools show | 
expansion. The season in farm and garden tools has | 
opened in promising fashion. Inquiries at works turning 
out all types of high-efficiency steels show that outputs 
continue to rise. The decline in the demand for stainless 
steel experienced three months ago has ceased, and | 
furnaces are again operating to capacity. An increased | 
tonnage is going to makers of dairy equipment. The | 
medium branches are actively euningul Agricultural 
steel and machinery parts are in demand, while consump- 
tion of aircraft and automobile steels is on the increase. 
The heavy machinery and engineering trades are busier. | 
Coal-mining plant is in demand on both home and | 
overseas account. Grinding and crushing machinery 
forms an active section. 

South Yorkshire Coal Trade.—A better tone is develop- 
ing on export account. More inquiries are circulating, | 
and there are strong hopes that business will show a | 
steady improvement during the next few weeks. Best 
South Yorkshire hards are in moderate request, while 
washed nuts and smalls are at present only moving | 
slowly. Bunker coal is in better demand. Exports 
from Humber ports last week totalled 65,000 tons, as 
compared with 46,000 tons in the corresponding week 
ast year. Industrial fuel is capable of showing improve- 
ment on inland account. Smalls are in full supply 
and are quickly snapped up by electricity undertakings 
and brick-making works. There is a steady call for 
steam coal. The house-coal market has eased slightly. 
Blast-furnace coke is steady. 








a better demand, and they are also busy turning out | astern Centre : 
sectional material for air-raid shelters, but productive | St. George’s-square, Sheffield. 


and are as follows :—Crown bars, 12. 5s. per ton, for 
per ton for home delivery, and 111. per ton for export ; | stances,” by Professor Sir William Bragg. 


No. 3 bars, 121. per ton, and No. 4 bars, 12l. 5s. per ton, | March 2, 5.15 p.m., “ Photochemistry,” by Dr. C. G. 
both for home delivery. ; 


ample of most classes available to meet current needs, NOTICES OF MEETINGS. 
but sellers have given no indication of reducing prices to ras, 
any material extent. Best large were , aaey offering, INSTITUTION OF MErcHuanicaL ENnoinrerers.—To-night, 
while inferior sorts were freely available. Firm conditions 6 p.m., Storey’s-gate, Westminster, S.W.1. Extra 
ruled for the dry sized sorts, although demand was not | General Meeting. ‘The Combustion Gas Turbine : 
quite so pressing. The small classes remained in very | Its History, Development and Prospects,” by Dr. A. 
poor request, and with collieries generally still compelled Meyer. Scottish Branch To-night, 7.45 p.m., Robert 
to carry very heavy pithead stocks of these kinds, the | Gordon’s College, Aberdeen. Lecture: * Imperial Air- 
tone was dull. Cokes were quiet, but patent fuel was| ways and Machinery Development,’’ by Mr. A. V. 
rather busier. Pitwood was again slow. Valder. Also on Saturday, February 25, 7.15 p.m., The 
The Iron and Steel Trade.—Operations in the iron and | Technical College, Dundee. Thursday, March 2, 7.30 
steel and allied trades of the district remained on a/| p.m., The Royal Technical College, Glasgow. The Parsons 
restricted scale. Works were only partially engaged,| Memorial Lecture: ‘“ Sir Charles Parsons and Marine 
and were concentrating mostly on the completion of | Propulsion,’ by Mr. 8. 8. Cook. Institution: Friday. 
orders already on their books. March 3, 6 p.m., Storey’s-gate, Westminster, 8.W.1. 
nn Extra General Meeting. “An Investigation of the 


Fretting Corrosion of Closely Fitting Surfaces,” by Dr. 
NOTES FROM THE NORTH. 


G. A. Tomlinson, Mr. P. L. Thorpe and Dr. H. J. Gough. 
Guiaseow, Wednesday. 


INSTITUTION oF ELECTRICAL ENGINEERS.—Sout/ 
Scottish Steel Trade.—Conditions in the Scottish steel | nical College, Suffolk-street, Birmingham. Joint Meet 








Midland Centre: To-night, 7 p.m., The Central Tech- 


| trade have gradually been improving, and during the jng with the Birmingham and District Association of Tur 


past week orders have been coming in with more regularity | Instrrotion or Civit ENGINEERS and the Midland 
and plant is much better employed. The demand is of a | Branch of Tux InstrruTIoN oF MECHANICAL ENGINEERS. 
fairly general character, and judging from the nature | Faraday Lecture : ‘“‘ The Long Distance Telephone Call 
of the inquiries now in the market, the outlook is exceed-|-——A Triumph of Engineering and Co-Operation,” by 
ingly promising. More Government work is reported, Captain B. 8. Cohen. North-Eastern Centre : Monday. 
and the West of Scotland has been very fortunate in| February 27, 6.15 p.m., The Newe House, Pilgrim. 
securing the consideration it has, but this is perhaps | street, Newcastle-upon-Tyne. ‘The Metadyne and Its 
quite natural because of the extremely varied nature of | Application to Electric Traction,’’ by Messrs. G. H. 
the work carried on in and around Glasgow. In the/ Fletcher and A. Tustin. Scottish Centre: Tuesday. 
black-steel sheet trade active conditions rule, and in| February 28, 7 p.m., The Heriot-Watt College, Edin- 
most works full time is general. Now that the Govern-| burgh. ‘The Mechanism of the Long Spark,” by Dr. 
ment has wakened up to the great necessity of bringing|T. E. Allibone. North Midland Centre: Tuesday, 
the national defences of the country up to the highest | February 28, 7 p.m., The Hotel Metropole, King-street. 
point of efficiency, the resources of the Glasgow ’rea are | Leeds. ‘* Empire Telegraph Communications,” by Mr. 
being utilised to the fullest extent, and the various| K. L. Wood. North-Western Centre: Tuesday, Febru 
manufacturers are co-operating in a whole-hearted ary 28, 7.15 p.m., The Engineers’ Club, Manchester. 
manner. The following are the current quotations :— | “ Testing of Transmission Line Insulators Under Deposit 
Boiler plates, 111. 8s. per ton ; ship plates, 101. 10s. 6d. | Conditions,” by Professor W. J. John and Dr. C. H. W. 
per ton; sections, 10/. 8s. per ton; medium plates, | Clark. Western Centre : Wednesday, March 1, 7.30 p.m.., 
121. 2s. 6d. per ton; black-steel sheets, No. 24 gauge, |The University, Bristol. Faraday Lecture : ‘* The Long 
141. 15s. per ton; and galvanised corrugated sheets, | Distance Telephone Call—A Triumph of Engineering 
No. 24 gauge, 171. 5s. per ton, all delivered at Glasgow | and Co-Operation,” by Captain B. 8. Cohen. Wireless 
stations. Section : Wednesday, March 1, 6 p.m., Savoy-place, 

Malleable-Iron Trade.—There is quite a fair amount of | Victoria-embankment, W.C.2. Symposium of Papers on 
work going through in the malleable-iron trade of the | “‘ Direction Finders,” to be presented by Dr. R. L. Smith- 
West of Scotland, and plant is being kept running at | Rose. 
quite a steady pace. The re-rollers of steel bars report INSTITUTION OF AUTOMOBILE ENGINEERS.——North- 
To-night, 7.15 p.m., The University, 
“* Unification of Body 
Prices are steady, | and Chassis Frame,”’ by Mr. W. Swallow. 

Roya Instrrution.—Saturday, February 25, 3 p.m., 
21, Albemarle-street, W.1. “ Crystals of Organic Sub- 
Thursday, 


capacity is not yet taxed to the full. 


home delivery or export ; re-rolled steel bars, 111. 15s. 


Goodeve. Friday, March 3, 9 p.m., “ Liquid Films,” by 
Scottish Pig-Iron Trade.—Despite the general improve- | Professor Sir William Bragg. Saturday, March 4, 3 p.m., 


ment in the steel and allied trades in this district, the | ‘Crystals of Organic Substances,’ by Professor Sir 
demand for pig-iron has not shown the increase which | William Bragg. 

was anticipated. 
as they are carrying heavy stocks, but the number of | 4,.ociation 
furnaces in blast at present is only eight. The following | University, Belfast. 
are the present market quotations : \ 
per ton, and basic iron, 51. per ton, both delivered at the Institugion 
steel works ; foundry iron, No. 1, 5l. 8s. per ton,and | street, Westminster, 8.W.1. 
No. 3, 5l. 5s. 6d. per ton, both on trucks at makers’ | « yoemorandum No. 1: 
yards. 


Producers are ready to meet all calls INSTITUTION oF CrviL ENGINEERS. —Northern Ireland 
Monday, February 27, 6.15 p.m., Queen’s 
, : . * A Survey of the Present Position 
Hematite, 61. 08. 6d. | in Road Transition Curve Theory,” by Mr. D. F. Orchard. 
Tuesday, February 28, 6 p.m., George- 
Informal Discussion on 
Blast, Issued by the Engineering 
Precautions (Air Raid) Committee, and on the Further 


Shipbuilding Contract.—Messrs. William Denny and Investigations Outlined in the Introduction to This 


Bros., Limited, Dumbarton, have received an order} Memorandum,”’ to be introduced by Professor A. J. 
from the Southern Railway Company, to build a steamer | Sutton Pippard. 
for the Dover-Calais and Folkestone-Boulogne cross-| Association ° 


Newcastle-upon-Tyne and District 
Tuesday, February 28, 7.30 p.m., The 


Channel services. She will be driven by turbines, steam | North of England Institute of Mining and Mechanical 


NOTES FROM THE SOUTH-WEST. being gy by Yarrow boilers, coal-fired. This | Engineers, Westgate-road, Newcastle-upon-Tyne. “ Steel 
ill 


CarpirF, Wednesday. 
The Welsh Coal Trade.—Substantial inquiries were 
circulating on the Welsh steam coal market last week 
‘rom the French State Railways, the central organisa- 


tion, tk sh whic : »e | Messrs. The Fairfield Shipbuilding and Engineering Com- ) : 1 
ion, through which all coals for the railways of France pany, aaited, hove enpeteted arr. J. E Seheeher to | Discussion on “ The Economic Aspect of the Replacing 


re purchased. It was estimated that they were in 


the market for something like 200,000 tons for delivery | Succeed Mr. John Stirling as engine works manager, the . 3: 
¢| latter having retired on account of ill-health. Mr.|to be introduced by Sir Henry Japp. 


over the coming four months. The coals required were 
large and throughs. 


buyers for delivery over a longer period, was reported | Association of Foremen Engineers, has had a varied 
to be possible, provided that the quotations submitted | ©XPerience in engineering, and has latterly been deputy 
by local shippers should prove attractive. The railways | ©2gine works manager under Mr. Stirling. 


mport into France something like 1,350,000 tons of coal | 


per annum, of which South Wales has supplied about | Scottish Aircraft Supplies, has just been formed to 


vessel w 
which up till now has conducted the Golden Arrow | Institution : 
service to the Continent. 


Further large business with these | Brewster, who is a past president of the West of Scotland District Association : 


be an improvement on the Canterbury,! Portal Frame Bridges,” by Mr. T. C. Grisenthwaite. 
Wednesday, March 1, 6.30 p.m., Great 
George-street, Westminster, 8.W.1. Joint Informal 
The Fairfield Shipbuilding Company .—The directors of | Meeting with Ture INstrTuTION or MECHANICAL ENGIN- 
EERS and Tue INstTiITUTION OF ELECTRICAL ENGINEERS. 


| of Manual Power by Mechanical and Electrical Power,” 
Manchester and 
Wednesday, March 1, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ New Wharf for Bowater's 
Paper Mills,’ by Mr. J.C. Martin. Southern Association . 
| Thursday, March 2, 7.15 p.m., University College, 
Southampton. “The Stérstrom Bridge, Denmark,” by 
Messrs. G. A. Maunsell and J. F. Pain. 


The Aircraft Industry.—A new private concern, Messrs. 


700,000 tons. Last year the railways placed an order for | consolidate and expand the production in Scotland of 


result of +} 


130,000 tons. normally secured locally, with German and | 
Belgian exporters, because of the high prices quoted by 
South Wales suppliers. It was then reported that Belgian | 
producers had quoted prices as much as 5s. per ton below | 
the local offers. Local exporters have received an order | 
‘rom the Mauritius Railways for 20,000 tons. This is 
® first time that such a large quantity has been pur- 
hased locally by these buyers for a very long time. In 
cent years, South Wales exports to this market have | 
een restricted to a few occasional parcels. Inquiries | 
have been cireulating from Dutch electricity undertakings | 
' Amsterdam and Rotterdam for further supplies of 
‘nthracite duff. Some large business has been secured 


recently from this source, and these buyers have had 
ma purchases of Welsh dry, steam duff coals, 
wing to the searcity of the anthracite grades. News 
‘Ss been received that the Latvian Railways, recently 
the irket for about 30,090 tons, have allocated 
sMalicr portion than usual to South Wales. Ger-| 
many’s share of the order is proportionately larger. 


Demand on the market remained restricted and buyers, 
were still loath to commit themselves very far 
thead account of the high prices still ruling. As a 
continued slowness of business, there was 


as a ru 


special aircraft alloys and parts. This is the outcome of INSTITUTE OF METALS. Birmingham Local Section : 
a scheme which leading interests in the Scottish steel | Thursday, March 2, 7 p.m., The James Watt Memoria! 
trade have been working out during the past few months, Institute, Birmingham. “The Effect of Composition 
and which is intended to be in readiness for a large-scale | and Constitution on the Working and on Some Physical 
development in connection with the equipment of the | Properties of the Tin Bronzes,”’ by Mr. R. Chadwick. 
new British Air Force. The new company will amalga-| London Local Section: Thursday, March 2, 7.30 p.m.. 
mate the interests of long-established concerns in this |The Society of Motor Manufacturers and Traders, Hobart 
rticular direction. New plant is being laid down at | House, Wilton-street, S.W.1. Display of Films of 
Messrs. The Scottish Stamping Company’s Works at | Metallurgical Interest. 
sbeody bau pineed by the Air Ministry” while aie wer apy a on 11 and of Junior Sections, 
Messrs. The Clyde Alloy Steel Company’s plant is being ** ?“9° “ f Aduartiogpents. 
rearranged to facilitate and expand output. Already the =a 
manufacture of heavy forgings for aircraft purposes is Five Gas PuriricaTion at SwansEa.—-In @ paper 
being carried through at Ayr. which was read recently before the West Wales (Swan- 
sea) Sub-Centre of the Institution of Electrical Engin- 
eers, Mr. J. W. Burr said it was now proposed to remove 
Roya Gop MEDAL For ArcHITECTURE.—The Royal | the gas-washing plant originally installed in the Corpora- 
Gold Medal for Architecture has been awarded to Dr. | tion’s power station at Tir John North and to substitute 
Percy Edward Thomas, O.B.E., in recognition of his | electrostatic equipment. It was also proposed to erect 
work as an architect. The Medal will be presented to | three 150-ft. chimneys. In commenting on this decision, 
Dr. Thomas at a general meeting of the Royal Institute | he said it must be remembered that the washing plant 
of British Architects, 66, Portland-place, London, W,1, | was the first of its kind, and that it had re moved the whole 
on Monday, April 3, at 8.30 p.m. of the sulphur, which an electrostatic plant could not. 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 


(For Description, see Page 207.) 
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THE BOULDER DAM AND POWER PLANT. 


(For Description, see Page 214.) 
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THE BOULDER DAM AND POWER PLANT. 


(For Description, see Page 214.) 
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International Congress on Automobile Engineering more, in fact, than half the weight of the cables 


in the United States 216 | alone, when the span approaches 4,000 ft. Such 
The Inventions Exhibition 216 a bridge may be regarded as a cable stiffened by 
Letters to the Editor—Tests of Steel Air-Raid trusses so as to restrict the gradients to values which 
Shelters (/ilus.). Ultra-Long Distance Power | depend on the character of the traffic, whether 
Transmission (/llus.) 217 | vehicular, or railway, or both. The advantages 
Labour Notes 217 , a ae ‘ ‘ 
Air-Compressor Delivery Control (/lus.) 218 offered by this kind of stiffening system — well 
Cantante , 999 | exemplified in the George Washington Bridge, New 
Tenders »99 | York, in which the calculated gradient does not 
Personal 220 | exceed 2} per cent., even when the extreme effects 
Books Received 220 | of temperature and of live-load operate simul- 
Notes from Cleveland and the Northern Counties... 220 taneously. 
a from South Yorkshire 221| ‘Taking the weight of the cables to be half that of 
Notes from the South-West 221 ., . : 
Motes Gun the Meuth 291 the load and bridge proper, Dr. Lanchester estimated 
Notices of Meetings 991 | that a distance of about 7,200 ft. could thus be 
Span »93 | spanned, provided the cables were made of wire 
The Administration of the Road Fund 224 | having a working stress of 36 tons per square inch. 
Notes 224 If this span were to be exceeded the cables would, 
The Institution of Mechanical Engineers 225/on the implied suppositions, rapidly increase in 
he Future of Alternating-Current Power Trans- _| weight and would, therefore, become inefficient as 
mission (/Uus.) 227 |» means of carrying an ext sload. That such 
The Late Mr. E. C. Ransome 230 , ag, feria ee tpem red gen cers 
The Late Sir Douglas Brownrigg 239 |& bridge can be designed with a fair margin of 
Visit of Engineering Institutions to North America 230 safety, and erected within a reasonable interval of 
Electric-Cable Armouring Machine (/lns.) 231 | time, is in no small measure due to the great 
Anthracite Duff for Steam Generation (/Ilus.) 232 | improvements which have been made in the spinning 
Fibre Cores for Colliery Winding Ropes 233|in place of large cables, up to 3 ft. in diameter. . 
The Modern Paper-Making Machine (/llus.) 234 The length of the Golden Gate Bridge cable, with its 
— Di = Books Cr Slowi Roller 237 | span of 4,200 ft., is 7,770 ft., and the two cables 
— _ yution upon Crane Slewing Rollers al used about 80,000 miles of single wire. 


An undertaking of the limiting magnitude 
suggested by Dr. Lanchester could, of course, only 
be justified under special conditions, both as to 
finance and to anchorages for the cables. Put in 
another way, the scheme would imply such an 
amount of traffic as is met with in very few capital 
cities of the world, and necessarily in areas where 
ground rents are high. The usual procedure of 
arriving at the most suitable width from a considera- 
tion of the density of the traffic does not, of course, 
apply in this case of limiting span, for which the 

| width is practically fixed. The minimum value of 
| this dimension would be about 200 ft. for a span of 
7,200 ft., assuming an average figure for the pro- 
portion of the wind-load which may be transmitted 
ment may not inappropriately be expressed in terms | through the cables to the towers. A considerable 
of the maximum size of machines and structures | expenditure of capital would obviously be incurred 
built at particular periods of history ; such a review | in the construction of the necessary approaches, to 
would comprehend the whole of our activities, and | 8#y nothing of the time taken in solving the compli- 
place them in relation to the needs of the time. | cated problems which would arise in this connec- 
Thus the history, so far as we know it, of long- tion if the bridge were situated in a densely- 
distance tunnelling may be considered as having populated area. 

heen initiated by the necessity of a supply of water For engineers, however, the significance of the 
for the town of Kastro, Samos, in the Sixth Century, width would lie in the design of the towers, upon 
B.c. There are good grounds for believing that all each of which would be imposed a load of the order 
the known resources of science were used by Eupa- | Of 500,000 tons. The ideal of an evenly-distributed 
linus of Magara, the engineer responsible for this load over the foundations at once suggests concen- 
work, for he not only tunnelled a distance of 900 tric loading of the constituent columns, but it is 
yards by starting from specified places on both sides probable that the most economical width for the 
of a hill, but also co-ordinated the operations of the | towers and floor-beams would result in eccentric 
two parties of workmen so that they should meet loading of the main columns. Then it would be a 


at the middle of the tunnel. Actually, they missed | matter for experiment to determine the arrange- 
each other only by a few feet. Archzology has | ment which would most readily transmit the load 


lately confirmed the truth of the literary report on 0M the saddles to the lower members of the towers. 
this work, though there is no explanation forth-| Such a solution may best be obtained with the ~id 
coming as to how the surveying was carried out. of photo-elastic apparatus, and the information dis- 
Information on the latter point must be gathered | Closed by records exhibiting the relative movement 
from the solution to a question which was formu- | °f the principal parts of large suspension bridges, 
lated four centuries later, by Hero of Alexandria, | Such as, for example, those at San Francisco, which 
In these days, although tunnelling has reached to | 4re distinguished not only by the character of the 
great dimensions, bridges are more likely to be | Sites and of the traffic, but also the seismic activity 
implicated in what constitutes the greatest achieve- | Of the neighbourhood, as well as the spans. 
ment in the way of engineering undertakings, as| While rigidity is secured with the cantilever 
may be readily inferred from a study of the remark- | bridge, other things being favourable, it may be 
able increase in span which has taken place during | questioned whether a structure of this type could 
the present century. This particular field of enter- | profitably be used beyond the range of span in which 
prise was discussed recently by Dr. F. W. Lanches- | more than 4 lb. of metal is required to carry each 
ter, in a paper entitled “‘ Span,” read before the | additional pound weight of live-load. But here, as 
Manchester Association of Engineers on the occasion | in all cases of long span, account must be taken of 
of their second Annual Lecture, the author advanc- | the character of the site, as was demonstrated by 
ing an instructive method of transforming a bridge | the preliminary studies carried out in connection 
of the suspension type into one of the cantilever | with the bridge over the Kill van Kull, in 1928, 
type, with the object of showing that the former is! when an arch with a span of 1,685 ft. proved to be 


7 wo One-Page Plates.—THE BOULDER DAM AND 
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more economical than a suspension bridge with a 
central span of 1,522 ft., mainly because of the low 
level of the ground and the consequent expense of 
constructing suitable anchorages for the cables of 
the suggested suspension bridge. 

Towards the end of his summing-up in the case 
of arch bridge, Dr. Lanchester 
would seem to have wavered, for some engineers 
will not altogether agree with the inference to be 
drawn from his remark that “If bridges could 
express their opinions of each other, both the 
cantilever bridge and the girder bridge, which are 
self-contained structurally, would consider the arch 
something of a cheat! But the same may be said 
of the suspension bridge, the cables have ultimately 
were not for 


versus Sus pensit m 


to be anchored somewhere, and if it 
the good earth, a compression strut would be neces 
sary to run the whole length of the cable.” ‘To us, 
it appears that this judgment would surely be 
upset on appeal; opposing counsel could safely 
that the self-anchored bridge 
merited the premier position in circumstances where 
order of precedence is arranged in accordance with 
the present-day doctrine of self-sufficiency, since 
even a cantilever bridge needs earth on which to 


assert suspension 


rest its balance arms 

Dr. Lanchester’s lecture will 
greatly to all architects, by reason of the lengthy 
discussion it contained on the maximum span of 
the dome, and the simple geometrical method he 
introduced of designing a dome of graded form so 
that it shall be stable without giving rise to circum 
ferential Surprisingly little has 
‘een made during the present era in the construction 
of large domes ; that of St. Peter's, Rome, is only 
10 per cent. larger in diameter than the estimated 
size of the dome which once adorned the Temple of 
(pollo, near Naples. Change in fashion has no 
doubt contributed more than anything else to this 
tendency, though it is to be regretted, the dome 
being an architectural ornament of real value when 


probably appeal 


tension progress 


placed in an appropriate setting 

Of greater potential importance is the fact that 
this form of construction is particularly suitable 
the roof of large buildings in which the chief 
requirement is served wind 
ind weather, as in the case of exhibitions, covered 
tennis-courts and cricket grounds, and so forth. 
In this field Dr. quantitative 
calculations for a hemispherical dome of 700-ft. 
radius, in which the resources of modern methods 
of manufacture are called to aid in the construction 
of a roof for a circular area 1,200 ft. in diameter. 
His arrangement may be compared with the upper 
half of an ordinary balloon, in as far as the structural 
system consists of fire-proof canvas and a network 


tor 


by protection against 


Lanchester gives 


of wires which are supported by air under a pressure 
The re 8 no occasion to 
calculations, 


of 15 Ib per square foot 
Dr. Lanchester through 
since such a pressure would afford a sufficient margin 
of safety with respect to stability, seeing that the 
estimated weight of the complete covering 
than 0-7 Ib per foot. Nor should it be 
really difficult to effect the proposed arrangements 
use of revolving 


tollow his 


is less 


square 


for entrance and exit, involving the 
for visitors and air-locks for large objects. 
A combination of cowls and power-driven blowers 
forms an essential part of the ventilating system in 
this interesting though the rlone 
suffice when there is wind 


dloors 


s¢ heme . cowls 





ADMINISTRATION 
THE ROAD FUND. 


IN commenting on the Report on the Adminis 
tration of the Road Fur d for the year ended March 
31, 1937, in our of 24, 1937, 
pointed out that, though half the time allowed undet 
the Five-Year Plan had elapsed, there was little 
indication of that programme being implemented in 
carnest it would appear from the Report* for the 
vear ended March 31, 1938, which has recently been 
that this criticism lost its force. 
For at the date in question the programme sub 
mitted under the provisions of the Trunk 
(ct, 1936, envisaged an expenditure of 129,500,000/., 
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H.M Office 
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while schemes estimated to cost 89,000,000/. had 
been accepted in principle, the Road Fund con- 
tribution being about 51,740,0001. There had indeed 
been some retrogression during the intervening 
period, for in the 1936-37 Report it was an- 
nounced that an expenditure of 144,500,000/. had 
been proposed, though at that time the schemes 
accepted in principle for grant purposes were only 
estimated to cost 73,312,000/. The discrepancy 
may be explained by the fact that certain long term 
schemes, which it is anticipated will take a number 
of years to complete, have not been included in the 
total, but the position is still not altogether satis- 
factory at a time when for more than one reason 
every effort should be made to accelerate theimprove- 
The long-term 
policy of the Ministry of Transport has never been 
explained in detail, and all that can be done is 
to record such as is being made in the 
light of the information given in the Report. 
Fortunately since the date of the Report things 
seemed to have changed, if only slightly, for the 
better. , 


ment of our road communications. 


progress 


Financially there has been some change in ad- 
ministration. Under the Finance Act, 1936, the 
liability to issue sums out of the Consolidated Fund 
to the Road Fund ceased; and it was provided 
that the latter should in future receive such sums 
as the Ministry of Transport might, with the consent 
of the Treasury, determine were required. The 
system of making payments from the Road Fund 
as a contribution towards the General Exchequer 
In other words, the Fund was no longer 
a temptation to Chancellors who might wish to 
their budgets by unorthodox methods. 
In addition, under the provisions of the Trunk 
Roads Act, 1936. the Minister became, as from 
April 1, 1937, the Highway Authority for some 
$500 miles of Trunk Roads and for the expense of 
Under this 


ceased 


balance 


their maintenance and improvement. 
system the Road Fund received a Parliamentary 
Grant in Aid of 15,145,000/. which, together with 
miscellaneous receipts of 10,0401. and balances of 
3.835,024/., enabled an expenditure of 18,990,464/. 
to be met. Nearly half this sum was used for major 
road improvements and new construction and the 
rest for minor improvements. 
By the end of the year the commitments were 
54.762,000/. including 39,080,000/.. on account of 
the Five Year Plan, and 9,240,000/., on account of 
long term This total, it has 
only once previously been exceeded. 


maintenance and 


schemes. is stated, 

The mileage of trunk roads in England, Scotland 
and Wales transferred to the Minister under the 
\ct that has already been mentioned was 4,459. 
It is, however, anticipated that he will delegate his 
powers as a highways authority to the local autho- 
rity, and in any event these authorities are obliged 
to continue their functions for a period of two 
New major schemes amounting to 338 miles 
have been approved and the local authorities have 
formally agreed to execute 285 of these at an esti- 
mated cost of 5,118,000/. Formal notice has been 
given of the Minister’s intention to build 75 by- 
the trunk-road system 
and plans for the improvement of 226 miles of these 
been approved, while standard widths 
testriction of Ribbon Development Act 

adopted 100 miles. A “ recon- 
survey is also being carried out to 
determine how far trunk roads can be improved to 
adequate dimensions along their existing alignment 
and how far the construction of new lengths of road 
be As far as this has gone this 
discloses that there are 751 miles of trunk road with 
a width not exceeding 30 ft., that the width of 
3,010 miles is between 30 ft. and 60 ft.. and that 
the mileage of roads more than 80 ft. wide is 218. 
Dual carriage-ways are provided on 27 miles, cycle 
tracks on 14 miles, a single footpath on 1,400 miles, 
two footpaths on 980 miles, and street lighting on 
800 miles. These figures sufficiently indicate that 
not only a great deal remains to be done, but that 
in the face of the rapidly increasing road traffic 
the sooner the necessary work is started the better. 


years. 


passes and diversions on 
roads have 
under the 
have been on 


naisance 


may HEcessary . 


The greater part of the report is taken up by 
information of a statistical nature, from which we 
learn, inter alia, that 100 new pedestrian crossings 


were laid down in the year under review. The 
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success of these in achieving the end for which th: 
were designed is not discussed, neither is th 
experience of their utility or otherwise, that ma 
have been obtained, recorded. A lengthy list o/ 
schemes in hand and the progress made with then 
is given, but, though none of these are to cost less 
than 100,000/., few of them appear to be of majo, 
magnitude considered either as engineering works 
or as contributions to the solution of the traffi 
problem. In this connection it may, perhaps, } 
noted that, while the Minister is directly respon- 
sible for the 4,459 miles of trunk road, there remain 
22,800 miles of other main traffic arteries as well as 
17,037 miles of traffic routes of ** lesser importance. 
In addition there are 135,334 miles of unclassified 
category which includes most of thx 
residential streets in towns and urban areas as well 
as numerous country lanes and tracks of, it is 
stated, little traffic value. Nevertheless, some of 
the roads do carry a fair volume of traffic, and 
sometimes a greater volume than is advisable on 
the score of safety. With the increase in traffic that 
is indicated by recent statistics this state of affairs 
is not likely to improve, and may indeed be accen- 
tuated if the vital improvements in the trunk roads 
are delayed, since such streets and lanes are often 
found useful as overflows to the main traffic arteries, 
especially those which provide cross-country con- 
nections in the immediate neighbourhood of London 
and other large towns. 


roads, a 








NOTES. 
SCIENCE AND SOCIETY. 

In August of last year there was created within 
the British Association a Division for the Social 
and International Relations of Science, the purpose 
of which would be to study the relationship between 
science and the community and to encourage the 
application of science to promote the well-being of 
society. It is now announced that the Division is 
arranging a programme of meetings at which topics 
of immediate interest and importance will be 
discussed. The first of these meetings is to be held 
on Tuesday, March 28, at Reading University, by 
permission of the University Council and in co- 
operation with the National Institute for Research 
in Dairying, two sessions being devoted to discus- 
sions on milk in its nutritional and allied aspects. 
Sir Richard Gregory, F.R.S, and Sir Daniel Hall, 
K.C.B., F.R.S., will act as chairmen of the sessions, 
and other speakers will deal with deficiencies of 
diet, health aspects, pasteurisation, production, cost, 
economic and social implications. It is also pro- 
posed to arrange meetings in the early summer to lx 
held in London and Manchester for the review of 
the social relationships of science and for discussion 
with special reference to pressing 
industry and agriculture. In connection with th 
Manchester meeting, Professor H. Levy has been 
appointed to deliver the Alexander Pedler Memorial! 
Lecture, and in this he will explain the method of 
approach to the study of the social problems of 
science with particular illustrations of the applica 
tion of scientific discoveries to industry. During 
the meeting of the British Association in Dundee 
this year, from August 30 to September 6, the 
Division will hold three sessions, when it is proposed 
to consider the co-ordination of scientific research. 
population movements, and nutrition. Sir Richard 
Gregory, chairman of the Division, will deliver an 
address on Science and Social Ethics. 


problems in 


HERSCHEL’s Howse. 


been called 
In his own life- 


PRESERVATION OF 
William Herschel has 
greatest of modern astronomers.” 
time his reputation was world-wide, and many and 
splendid as have been the astronomical discovenes 
of the last century, that reputation is still undimmed 
He first became famous by his discovery of the 
planet Uranus, made in 1781, when he was still 
busily engaged with his musical duties at Bath. but 
his greatest work was done at Observatory House. 
Slough, his home for the last thirty-six years of his 
life, and many of our readers will be interested to 
learn that the Slough Town Council have taken the 
necessary steps for the preservation of the hous 
Herschel, who was born in 1738, began life at the 
age of fourteen as a member of the band of th 
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l 
Hanoverian Guard, but he had imbibed a love of | Crawford and Balcarres, enabled Captain H. F. C.|and Reheat Factor of Steam Turbines”; the 
knowledge from his father, and this increased with | Crookshank, M.P., Minister for Mines, to survey | Starley Premium, to Mr. W. Savage, for his paper 
the passing years. Coming to England when not recent developments in the industry. That of on “The Development of Single-Bucket Exca- 
vet nineteen, after a short period of difficulties, he | ‘The Institution,” proposed by Sir Thomas H.|vators”; the Herbert Akroyd Stuart Prize to 
became an organist first in Leeds, then in Halifax, | Holland, was acknowledged by the President ; and Dr. J. W. Drinkwater, B.Sc., and Professor A. C. G. 
and, in 1766, at Bath. For sixteen years he taught, | Sir William Bragg deputised for the Polish Ambassa- | Egerton, M.A., F.R.S., for their paper on “ The 
composed, and conducted concerts, but also studied | dor, Count E. ivaczynski, in replying to the toast of |Combustion Process in the Compression-Ignition 
Greek, Italian, mathematics, and astronomy. At/| “ The Guests,” proposed by Mr. C. Augustus Carlow| Engine” ; and T. Bernard Hall Prizes to 
the age of thirty-five he obtained a telescope and | (past-president). | Dr. N. A. V. Piercy, for his paper on “ Aircraft 











henceforth astronomy came first and music second. 
THE FINANCE OF INVENTION. 


His labours were prodigious. In twenty-one years 


he made no fewer than 430 specula, and also, as | 


Miss Clerke said, “he discovered 2,500 nebula, 
806 double stars, passed the whole firmament in 
review four several times, counted the stars in 
3,400 ‘ gauge-fields,’ and executed a photometric 
classification of the principal stars.” The great 
40-ft. telescope he erected at Observatory House, 
took four years to make and at one time 24 men 
were employed on polishing the mirror. It was 
ready for use in August, 1789, and stood for fifty 
years, till dismantled by Sir John Herschel, who 


| Efficiencies,” and to Lieut.-Colonel J. H. Debson, 
| D.S.0., M.Eng., and Professor W. J. Walker, D.Sc., 


The seventeenth Annual Dinner of the Institution | Ph.D., for their paper on “ Engineering . Problems 


of Chemical Engineers was held at the Hotel Victoria, | 
London, W.C.2, on Friday, February 17, the) 
President (Dr. William Cullen) being in the chair. | 
Proposing the toast of the “ Institution of Chemical 
Engineers,” Sir Alexander Walker, after calling 
attention to the benefits which should follow | 
from a combination of the engineer and the chemist, | 
said that at the present time it was impossible to | 
put money into those new ventures, in which hereto- | 
fore Britain had always led, owing to the high| 


Associated with the Improvement of Temperature 
and Humidity Conditions of the Atmosphere in 
Mines at Great Depths.” 

The Graduates’ and Students’ prize list comprised 
the following :—Mr. C. Billingsley, prize for his 
paper on “The Manufacture of Seamless Ferrous 
Tubes” (North-Western Section); Mr. T. U. 
Matthew, B.Sc. (Eng.), for his paper on ‘‘ Some 
Notes on Continental Power Plant” (London 
Section); Mr. A. J. White, B.Eng., for his paper on 


income tax. For the same reason, individual 
firms had little money to spare for the financing 
|of inventions, and it seemed that, in future, this 
would have to be done by the big combines or by the 
insurance companies who, at present, took little 
interest in this matter. Unless interest was taken, 
however, industry must decline. The only alter- 
|native to the course he had suggested would be 
|for the Government to finance invention as they 
were doing in Germany. Besides invention, research 
more than justified the money which was expended 
on it, and here again he could not help being struck 
by what was taking placed in Germany, and by 
| the fertility of mind and strength of purpose of the 
|people of that country. He hoped that definite 
steps would be taken to ensure that we held our 
own. In reply, the President said that, as in 1911, 
| the one nation which was causing us to re-arm was 
| Germany, but if Haber had not brought his process 
|of nitrogen fixation to a practical stage it was 
|doubtful if there would have been any war. At) 
|the present time, there was a lesson to be learnt | 
|from these circumstances. The toast of “ Our 
Guests ” was proposed by Mr. F. H. Rogers, and 
the Hon. S. M. L. O’Keefe, C.M.G., High Commis- 


was born at Slough in 1792. Observatory House 
was also the scene of Sir John’s own labours from 
the time of his father’s death in 1822 until he sailed 
for the Cape of Good Hope in 1833 to survey the 
stars of the southern hemisphere. The house to-day 
is owned by the Rev. Sir J. C. W. Herschel, Bart., 
a great-grandson of Sir William, and it is in accord- 
ance with his wishes that steps have been taken for 
its preservation. Save for the house of Sir Joseph 
Banks, in Soho, Observatory House, with its great 
telescopes, was perhaps more frequented by men 
interested in science than any in the country. 


THE INSTITUTION OF MINING ENGINEERS. 


The Institution of Mining Engineers, which has 
been celebrating its jubilee during the present 
month, is a federation of seven institutes of mining 
engineers which, prior to 1889, had functioned 
independently in different colliery districts. Of 
these seven bodies, the oldest was the Manchester 
Geological and Mining Society, founded in 1838, and 
the most recent the Mining Institute of Scotland, 
dating from 1878. The first to be formed purely 
with the aim of improvement in the safety and 


science of mining, however, was the North of} * . . 1aaq 
England Institute of Mining and Mechanical | 8!0ner for Southern Rhodesia, and Mr. aie smeted 


> - 7 ‘ | replied. 
Engineers, dated from 1852, and when, in 1889, replied 


the Federated Institution of Mining Engineers was 
constituted, with Mr. John Marley as first president, 
it was in Newcastle-upon-Tyne that the head- 
quarters were established. They were removed to 
London in 1908, and twelve years later an arrange- 
ment was made with the Institution of Mining and 
Metallurgy, whereby the organisations of the two 
societies are operated by a combined secretariat. 
These historical details formed the preface to the 
presidential address delivered by Colonel Sir Frank 
R. Simpson, Bt., M.Inst.C.E., at the annual general 
meeting held in London on February 15, at the | 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. | 


| ‘THE annual general meeting of the Institution of | 
| Mechanical Engineers was held on Friday, Feb- 
|ruary 17, at Storey’s-gate, St. James’s Park, West- 

minster, the chair being occupied during the first part 
| by the retiring president, Mr. David E. Roberts, 
|and during the latter part by the new president, 
| Mr. E. Bruce Ball. 


Honorary Lire MEMBER. 


| Member of Council from 
| Fowler, 


“Drop Forging and Stamping” (North-Western 
Section); Dr. F. T. Barwell, B.Sc. (Eng.), for his 
paper on “ Developments in the Application of the 
| Internal-Combustion Engine to Railway Traction in 
Europe and North America ’’ (Western Branch) ; 
to Mr. M. R. Rhodes for his paper on ‘‘ Hydraulic 
Machinery and the Plastic Industry” (North- 
Western Section); Mr. R. N. Barton, for his paper 
on “The Manufacture and Inspection of Gauges, 
with Special Reference to Screw Gauges and Fine 
Measurements” (Midland Section); and Mr. Max 
Bentham, M.Sc., for his paper on ‘ The Mechanical 
Separation of Granulated Material ” (North-Western 
Section). Studentship Examination Prize to Mr. A. 
W. Dennistoun-Wood ; and the Hele-Shaw National 
Certificate Prize to Mr. A. W. Forman, student at 
the Leicester College of Technology and Commerce, 
and employed in the workshops of Messrs. The 
British United Shoe Machinery Company, Limited, 
Leicester. 





ANNUAL REPORT. 


The President then moved, and Mr. W. Daniels 
seconded, the adoption of the annual report. The 
motion, on being put to the meeting, was carried 
unanimously. The following is a summary of the 
report :— 

The ninety-first annual report, i.¢e., the report for the 
year 1938, showed a net increase on the roll of member- 
ship of 509 names, the total having reached 13,229. 

ere were increases in all the grades except those of 
Honorary Members and Members, the largest increase 
being in Associate Members. Brig.-General Magnus 
Mowat, C.B.E., had, owing to ill-health, resigned from 
the post of Secretary after 18 years’ service and the 
title of Honorary Secretary had been conferred upon 
him. Among the losses by death were Mr. John Belliss, 
Member of Council; Mr. H. I. Brackenbury, C.B.E., 
1921 to 1928; Sir Henry 
K.B.E., Past-President; Mr. J. W. Hall, 
Member of Council from 1925 to 1926'; Mr. E. G. Herbert, 
member of the Cutting Tools Research Committee ; and 
Mr. John Peart, until 1936 member of the Australian 





The total revenue for the year 
; ending December 31, 1938, was 40,238/., as against 
| President announced that the Council had elected | 30,2980. in the previous year. The balance of bona 
| Major-General A. E. Davidson, C.B., D.S.0., to| over expenditure was 3501., compared with 5511. for 
|be an honorary life member of the Institution. | 1937, the sum of 7501. having been carried over to the 
Sm Petes a . | General Reserve Fund as against 5001. in 1937. During 
General Davidson had joined as associate-member | the year a sum of 2,5001. was granted for the Branches 
|in 1906, become a full member in 1911, and had | and for the Graduates’ Sections, exclusive of adminis- 
| served on the Council from 1920 to 1932, when he | trative and other charges at the Institution headquarters. 
| east gy vice-president | The Council had purchased, for the sum of 11,5001., the 


‘ He was president in the | remainder of the lease of Nos. 2 and 4, Old Queen-street, 
year 1935 and had since served three years on the | in order to secure room for extension of the Institution 
Council as past-president, so that he had earned | buil ; 
the distinction now conferred upon him. | The Alloy Steels Research Committee of the Institution 


After the transaction of the formal business, the | Advisory Committee. 


rooms of the Geological Society, Burlington House. 
The greater part of the address consisted of a 
review of the improvements effected in safety and 
efficient operation in coal mines, largely as a result 
of the Institution’s efforts. In the ten years from 
1883 to 1892, the President stated, the annual 
death-rate per 1,000 persons employed was 1-81 in 
coal mines and 1-62 in metalliferous mines, figures 
which had been reduced by 1937 to 1-07 and 1-42, 
respectively. In 1937, he estimated, 600,000 per- 
sons journeyed up and down pit shafts every day, 
yet there were only 15 fatal accidents in shafts, and 
none was due to over-winding. Nearly half of the 
12.020 miles of roads in British mines, the roofs of 
which were supported, was now equipped with steel 
Supports—a point of some national importance. 
lhe loss of time due to want of trade, however, 
iticcted safety as well as cost of production. In 
1°13, Great Britain raised 23-2 per cent. of the 
world’s coal produced, and shipped 55 per cent. of 
the world exports of coal; whereas in 1937 British 
p'-duction was only 18 per cent. of world production, 
aid British exports were only 36-6 per cent. of the 
wurld exports. The meeting was followed by a 
ju vilee banquet in Guildhall, at which Sir Frank 


dings should this be required in future. 
had been dissolved. The Sub-committee on Carbide 
PRESENTATION OF PRIZES. | Cutting Tools, under the chairmanship of Mr. J. M. 
| Newton, B.Sc., had made a report and had been asked 
‘The Council awards for papers were then presented | to make inquiry into the possibilities of carrying out 
by the president. These were : the Thomas | further tests. The Research Committee on High-duty 
7 } -} y i i > ay 2 . 
Hawksley Gold Medal and Premium, to Mr. Harold | Get Irons for General Engineering Purnows, under th 
Sinclair for his paper on “ Some Problems | in the | actively continued its work at the British Cast Iron 
Transmission of Power by Fluid Couplings”; the | Research Association. It had presented a first wipere 
George Stephenson Prize. to Major W. G. Wilson, | 224 work was being continued. Progress had been made at 
. gs — ae ; . 1 | the National Physical Laboratory in the investigation of 
C.M.G., for his paper on “The Control of Diesel the behaviour of pipe flanges undertaken for the Pipe 
Railcars, with Particular Reference to Transmis- | Flanges Research Committee, of which Mr. H. L. Guy, 
| sion” ; a Dugald Clerk Prize, to Mr. H. O. Farmer, haan was Saee. é ag re - pes been pre- 
’ , : “Pp << pared for publication early in 1939. 16 Sub-committee 
M.C., BSc., for his a pel = Exhaust Systems of on Refrigeration Charts, under the chairmanship of 
Two-Stroke Engines ; the Water Arbitration! pr. Ezer Griffiths, F.R.S., was modernising the charts 
| Prize, to Mr. H. C. Town for his paper on “ Recent | published by the Institution in 1914. A Committee 
“snpson presided over a gathering of upwards of | Developments in the Use of Hydraulic Power”; a| set up to consider the inauguration’ of research on the 
_members _and guests. rhe toast of “ His | Thomas Lowe Gray Prize, to Dr. D. M. Smith for | strength of splined and serrated shafts and hubs. The 
jesty’s Ministers,” proposed by the Earl of| his paper on “ Stage Efficiency, Cumulative Heat, |work of the Welding Research Committee, under the 





under the chairmanship of Dr. H. J. Gough, had been 
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chairmanship of Dr. F. C. Lea, O.B.E., had been con- 
tinued during the year. A third report had been drafted. 
At the request of the Institution of Civil Engineers the 
first annual joint meeting of the main research com- 
mittees of the two Institutions had been held in May, 
1938. It had been agreed that the personnels of certain 
selected research projects should Be increased by an 
interchange of representatives between the two Institu- 
tions. A report on a research conducted in the City and 
Guilds (Engineering) College, on the measurement of the 
fineness of powdered materials, by Dr. Harold Heywood, 
M.Se., would be published in the Proceedings. Short 
notes Of researches in progress, or recently completed, in 
the laboratories of Universities and Technical Colleges, 
had been published in the Journal. 


BENEVOLENT Funp. 


The President then stated that the Council had 
decided to take a new step in connection with the 
Benevolent Fund. The Silver Jubilee appeal had 
not yet reached the total amount aimed at, and the 
Council, on the suggestion of the committee of 
management of the fund, had asked one of the 
members, Major P. J. Cowan, M.B.E., to state the 
aims and views of that committee. 

Major Cowan commenced by saying that it would 
be recognised that both the appeal he was about to 
make and the short statement regarding the Benevo- 
lent Fund which appeared in the annual report of 
the Council were innovations, but there was a 
general feeling that closer contact between the 
Institution and the Benevolent Fund was very 
desirable. This contact had hitherto not been so 
close as it might have been seeing that, though 
separated as a legal convention, one was, in fact, 
part and parcel of the flesh and blood of the other. 
\ more complete account of the work of the fund 
than that given in the annual report would shortly 
be issued, but it might be stressed in the meantime 
that barely 16 per cent. of those in the Institution 
subscribed to the fund; in other words, taking the 
meeting then assembled as a representative one, 
over four-fifths of those present did nothing to 
help. Modern opinion held that privilege and 
responsibility could not be divorced, and no one 
would deny that membership of the Institution 
provided many advantages, advantages which 
rested primarily upon co-operation and corporate 
action, which implied dependence of each one on 
his fellows. This dependence amounted to a debt, 
and there could be no two opinions as to the 
obligation of discharging such a debt if circumstances 
were changed merely by misfortune to an individual. 

It was not possible in the time available to go into 
details of the work of the Benevolent Fund, but 
cases would found in its forthcoming 
report which it was to be hoped all would read. 
There were people on the books of the fund who 
were over 70 years of age and had been left destitute 
by the turn of events. It might be that a view 
existed that the fate of the old engineer did not 
concern members generally, but the majority of 
the fund's cases were among associate-members, that 
is, younger men whose resources had been dissipated 
by unexpected illness, in some instances perhaps 
incurable, and whose difficulties might be increased 
by the breakdown of a wife who, in the end, might 
be left without means and a family of small children 
to bring up. Would it not be a relief to anyone 
passing out under such circumstances to know that 
there was this fund able and willing to help? To 
this only one answer was possible, and in order that 
such help should be available when needed, the 
committee of management appealed to all grades 
of the Institution to back up the work to the 
utmost, both by annual monetary support and by 
missionary work on its behalf. Apart from this, 
a strong plea was made for generous gifts to the 
Silver Jubilee appeal which was being raised in 
an endeavour to put the fund on a better footing. 
It was realised that in the early part of the year 
there were many calls—income tax and so forth 
which had to be met, but once these were satisfied, 
it should be remembered that the needs of the fund 
were urgent, and its claim to attention should not 
be put off till the morrow which never came. 

It was common knowledge, Major Cowan con- 
tinued, that not a few members owed their jobs 
to the Institution—not, of course, through the 
secretary's office, but that membership had been 
made a deciding condition of the appointment. 
In some cases, even, the employing firm paid the 
member's subscription or he secured an income- 


some be 
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tax allowance. He would put it to those in such 
a position that they might gracefully acknowledge 


their indebtedness to the Institution by giving | 


considerable support to the Benevolent Fund. There 
was a place for the junior members also, as a 
personal illustration might show. When he was 
a lad he had been present at the first meeting, in 
the Royal Albert Hall, of a Young Helpers’ League 
in connection with one of the largest philanthropic 
institutions. Last month he had been present in 


the same place at the forty-seventh anniversary | 


meeting of that league, at which Lord Baldwin had 
presided. He supposed that he (the speaker) was 
only one of many who had retained their interest 
in the interval, during which period hundreds of 
thousands of pounds had been collected for the 
work. He suggested, and this action had the 
approval of the President and, he was sure, the 
sympathy of the president-elect, that the graduates 
and students between them form a junior auxiliary 
to the Benevolent Fund. Already there was a fair 
sprinkling who subscribed, but it seemed that, with 
a little organisation and emulation between the 
branches, it would be possible by such means not 
only to collect a valuable sum each year, but to 
found interests which would last and develop 
through life. The appeal was similar to that of 
the league he had referred to, that the young people 
should take an interest in others less fortunate 
than themselves through the Benevolent Fund, 
which did so much to start children in life. 

The annual meeting of the Benevolent Fund was 
to take place on Friday, March 17, and perhaps 
between now and then the younger members would 
consider the matter and express their views at 
that meeting, to which, moreover, all members were 
invited. It had been disappointing at previous 
meetings to find only about two dozen in attendance 
while the tea-room downstairs was crowded. The 
meeting was at 5.30 p.m., but the full attendance 
he was addressing showed that there were no 
inherent difficulties over this early hour. The 
committee of management hoped that the annual 
Benevolent meeting would be crowded. 
nothing in the constitution of the fund to prevent 
a hearty welcome being extended to anyone 
interested in the work. Members of the fund only 
were, however, entitled to vote on motions put 
forward at that meeting, but the vote could be 
obtained by anyone who would fill in the form 
attached to the report, thereby becoming a member. 
Failing this, anyone who desired could give a 
subscription. 

The President then rose to thank Major Cowan 
for his appeal and to assure him of his support. 
He felt that what had been said was sure to have 
a good effect. 

APPOINTMENT OF AUDITOR. 


It was proposed by Dr. H. W. Dickinson, and 
seconded by Mr. B. W. Pendred, that Mr. Raymond 
Crane, F.C.A., be reappointed to audit the accounts 
of the Institution for the coming year, which motion 
was carried unanimously. 


ELECTION OF OrFicers, &c. 


The result of the ballot for the election of officers 
was declared as follows :—President, Mr. E. Bruce 
Ball ; vice-presidents, Eng. Vice-Admiral Sir Robert 
B. Dixon, K.C.B., and Sir 8S. Leonard Pearce, 
C.B.E., D.Se. ; members of council, Dr. 8S. F. Dorey, 
Mr. Sterry B. Freeman, Mr. Claude D. Gibb, M.E., 
Dr. H. J. Gough, M.B.E., Mr. R. E. L. Maunsell, 
Mr. Alfred Roebuck, and Mr. B. C. Tams, B.Sc. 
(associate-member). The following past-presidents 
were appointed to serve on the council: Sir H. 
Nigel Gresley, C.B.E., D.Se., Mr. David E. Roberts, 
and Sir John E. Thornycroft, K.B.E.; and the 
chairmen of the local branches were co-opted in 
the same capacity. 

Mr. David E. Roberts then vacated the chair 
in favour of Mr. E. Bruce Ball, the President 
for the coming year, and in doing so said that 
members would find in their new president a man 
of outstanding ability and one who would prove 
exceedingly successful in that office. 

Mr. E. Bruce Ball, on taking the chair, thanked 
Mr. Roberts for his generous remarks and said he 
appreciated the honour which had been bestowed 





There was | 





upon him by election. His accession to offic: 


| coincided with the fiftieth year of his entry into 


mechanical engineering and with the fortieth yea: 
of his becoming a corporate member of the Institu 
tion. He thought it was an advantage to ente1 
the Institution as early as possible. He would 
endeavour to maintain the prestige of the high 
position that his predecessors had so adequate), 
filled. 

Major-General A. E. Davidson, past-president, 
then proposed a vote of thanks to the retiring 
president. His earliest recollection of the corporate 
life of the Institution, he said, was at the summer 
meeting of 1906, held at Cardiff, which he entered 
upon with some trepidation. This, however, was 
soon dispelled by the friendliness everywhere exhi- 
bited and the great hospitality manifested by the 
people of Wales. He believed this to be largely 
due to the local honorary secretary at that time, 
Mr. David E. Roberts, and it was therefore no 
great surprise to him that Mr. Roberts’ year of 
office had run on such happy lines. Every year 
in the life of the Institution seemed to witness the 
growth of more sub-committees of the Council, 
and the retiring president had been indefatigable 
in attending the numerous meetings—no light task 
when he lived so far from headquarters. The 
Institution owed a great deal to Mr. Roberts, who 
had done much pioneer work in South Wales and 
had worthily sustained its credit. 

Major William Gregson, in seconding the pro- 
posal, recalled that he had known Mr. Roberts 
for some thirty years and his respect and admira- 
tion had grown stronger with the passing years. 
Mr. Roberts was one of the few presidents hailing 
from South Wales, and could well take his place 
with those of his predecessors who had left their 
mark on mechanical engineering. 

The vote of thanks having been heartily accorded 
by the meeting, Mr. Roberts made a brief reply. 
He was none the worse, he said, for the sometimes 
arduous duties of his year of office and was glad if 
he had in any way helped the Institution. Next 
winter he proposed to tour the Southern Hemisphere, 
and perhaps he might be of some service in connec- 
tion with the branches in those distant parts. He 
thought the affairs of the Institution were in satis- 
factory trim, but hoped there would be a larger 
proportion of papers of a practical character in 
future. The Council had dealt with him kindly 
during his year of office, and he wished to pay a 
tribute to the staff of the Institution, than which, 
he believed, no better existed in this country. He 
would refer particularly to Mr. Montgomrey, who 
had been working under difficult circumstances. 
The Council had decided to nominate Mr. Mont- 
gomrey for the secretaryship of the Institution, 
and members would have the opportunity of 
expressing their opinion at the next general meeting, 
though he had little doubt of the result. 

Mr. Bruce Ball then stated that Brig.-General 
Magnus Mowat, C.B.E., in view of his recent illness, 
had asked the Council to accept his resignation from 
the secretaryship, which it had done with very 
great regret. As a mark of their esteem they had 
nominated him honorary secretary to the Institu- 
tion, an office which, however, did not carry any 
duties with it. He would offer General Mowat 
his best wishes for a happy future in his retirement. 
and asked the meeting to pass a vote of thanks to 
him for his past services. 

The vote was very warmly accorded, and General 
Mowat then rose to express his sincere thanks. He 
was glad to say that he had made an excellent 
recovery from his illness, and in the years to come 
would look back on the time he had spent in the 
secretaryship as a very pleasant period of his life. 
He had also been always much interested in the 
Benevolent Fund. 


PapeR-MAKING MACHINERY. 


Mr. Bruce Ball then called upon Mr. W. H. (rt, 
B.Sc., to read his paper entitled “The Modern 
Paper-Making Machine.” We commence to reprint 
an abridgement of this paper on page 234 of this 
issue. 

The discussion was opened by Mr. L. N. Burt, 
who observed that the author had referred to the 
effect on timber of acid in the stock and had recom 
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mended New Zealand kauri pine for sand tables, &c. 
it might be mentioned that a pine could be obtained 
from British Columbia which was infinitely better 
than a cheap pitch pine. He was inclined to agree 
that stainless-steel strainer plates were better than 
the old phosphor-bronze plates, and was pleased 
to receive confirmation of his view that the use of 
the suction couch roll resulted in fewer breaks. 
The author seemed satisfied with the electric drive ; 
certainly it would not have been possible to build 
the modern high-speed, huge-width machines if 
that drive had not been invented. It was safer, 
easier to control, and more economical than the old 
mechanical drives. The author had referred to the 
two-wire machine and had suggested that the 
future might see three- or four-wire machines for 
hoard mills. This sounded attractive, as the mill- 
hoard or box-board might then be made equally 
strong either with or against the grain but he could 
not see how manufacturers could stand the increase of 
costs involved ; a building for a four-wire machine, 
forex mple, would be rather formidable. The visu- 
alisation of a machine with a Minton vacuum dryer 
and a Millspaugh forming machine was a forecast 
more likely to be fulfilled, in spite of its first cost 
and the considerable power required to obtain the 
vacuum. An immense quantity of air had to be 
moved in order to produce | ton of paper ; 300 tons 
or 400 tons had been mentioned. If paper machines 
were going to get bigger, wider and faster, the 
displacement of air would be enormous, and that 
was where the vacuum machine would score. 

Mr. G. W. Shaw, referring to the opening of the 
projecting slice, pointed out that with newsprint 
machines having sloping wires, the theoretical 
velocity of the stock due to the head in the sluice 
was approximately 90 per cent. of the actual wire | 
speed, neglecting, for the purposes of calculation, 
a coefficient of contraction, when the wire speed 
was between 700 ft. and 1,250 ft. per minute. It 
was not invariably correct, therefore, to assume 
that the stock speed and wire speed were the same. 
No mention had been made of the device of a 
vacuum box at the slice in which part of the breast 
roll under the slice lip was encased in a chamber 
in which a low vacuum was maintained. In conjunc- 
tion with a special forming board, this device was | 
stated to prevent bells or bubbles forming on the | 
projected stock. Neither had mention been made of | 
the pressure slice used in the United Stites and} 
France. In this, the pond before the nozzle was | 
enclosed in a chamber, the pressure in which was | 
regulated by a variable-speed centrifugal pump. The | 
screens could be placed at some distance from the | 
slice and wire part, and screen vibration was not 
transmitted. The use of a small rubber-covered 
roll on the top of the suction couch roll had been 
mentioned. They had found these rolls to be useful, 
particularly if the cover were softer than those 
described in the paper. An electrical wire guide 
had been patented some years ago by Mr. W. T. 
\rmstrong, and 8 out of a total of 18 newsprint 
machines in this country were fitted with it. 


The Lingood automatic cross cutter was being 
increasingly used. Photo-electric cells were arranged 
at different parts of the machine, and when the 
paper broke the cross cutter water jet narrowed the 
sheet at the couch. They had experimented with 
Stonite roll covering, both coarse and fine-grained, 
hut had found it inferior to granite for newsprint. 
He was not convinced that either stacked or dual 
presses had advantages over the ordinary suction 
presses where space was not the first consideration. 
(he Grewin hot-air system for dry parts, in which 
‘ small quantity of heated air was expelled into the 
space between the driers, had not been mentioned, 
though it was used extensively in Canada, in the 
United States, and on the Continent. He was 
sceptical about the better thermal efficiency obtained 
with a Minton vacuum drier, as compared with a 
conventional drier stack. Surveying the period 
reviewed in the paper, the widest paper-making 
machine of to-day was practically 50 per cent. 
wider than that at the beginning of the period. 
I he widest paper-making machine in the world was 
designed and built by English engineers, and was 
running in an English paper mill. Speeds of news- 


print machines had increased from 1,000 ft. per 
per minute in Canada and from 


minute to 1,400 ft 





| of the stock on the wire. 
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800 ft. per minute to over 1,200 ft. per minute in 
England. He might mention that two of the largest 
newsprint machines in England, running at over 
1,000 ft. per minute, were running with steam 
drives. 

Mr. J. R. Happer said that the strainers men- 
tioned in the paper were good, and it was interesting 
to trace the development of the strainer from the 
flat type, through the half-revolution type, to the 
fully-revolving type. He could not endorse the 
breast box arrangement shown in Fig. 8. Reference 
had been made to the covering of suction boxes. 
He had a box covered with granite which had not 
been touched for nearly four years, while the 
ordinary boxes needed attention about every ten 
days. On the subject of wire changing, he might 
say that in his place they never stopped the machine 
to change the wire. By having multiple wires, one 
could be kept going while the other was being 
changed, and the saving of expense went a long 
way towards the cost of putting a new wire in. 
‘Lhe author had referred to the drying of felts by 
the blowing of hot air, but some information on 
the reverse method, by sucking the air, would be 
useful. When the air was blown against a felt the 
felt was apt to rise, whereas if the air were drawn 
through, contact was more certain, control was 
more precise, and the air could be readily carried 
outside the building. 

Mr. H. C. Randall thought the three main causes | 
of trouble in paper-making had not received 
sufficient attention. The first of these was dirt of 
various kinds in the paper stock, in the pumps and 
the device with which the machine was fed, and 
everywhere leading up to the point of deposition 
Then there were variations 
in the flow of the stock and variations in the speed 
of the sections of the machine. The main thing 
was to eliminate the causes of breaks. The author 
had been very lukewarm regarding the dual press, 
but the friction between the felt and the roll was | 
considerably reduced and the life of the felt thus 
increased. Some rather slighting remarks on paper- 
making machine manufacturers had been made, hut 
it must not be overlooked that the paper machine 
was a very big thing and it was impossible to carry 
out full-size experiments without the full co-operation 
of the paper-maker. However, research was going 
on into the metals of cylinders, into the efficiency 
of rotary vacuum pumps and into many other 
things. Of the improvements in paper-making 
machines, generally, 98 per cent. had come from 
America, Canada and Great Britain. 

Mr. T. T. Maclvor was of the opinion that the 
1uthor might have mentioned that, as increasingly 
higher speeds were demanded along with wider 
machines, belt pulleys of sufficient size to transmit 
the requisite power were reaching such high centri- 
fugal stresses as to become unsafe, when of ordinary 
design, and the belt adhesion was unreliable. This 
was a factor in popularising one or other of the 
various electric drives, another being the greater 
facility for adjustment of speeds between sections and 
of the machine asa whole. Certain accessories attend- 
ant on increased speeds might have been mentioned. | 
When a speed of about 800 ft. per minute was 
exceeded, even skilled attendants could not lead 
the paper from section to section with certainty, 
and the cross-cutter, a fine high-pressure water 
jet, was used on the wire at or near the last vacuum 
box, to cut a strip of sheet 6 in. or 9 in. wide, this | 
being blown by compressed air through holes in the 
suction couch roll on to the press felt. From the | 
presses the strip was gripped between twin cotton 
ropes and led on to the first drying cylinder ; thence 
by further twin ropes it wis led over and under 
the remaining cylinders. When the strip was well | 
on the cylinders, the cross-cutting jet was traversed 
across the wire, thus severing the sheet diagonally 
until the full width was passing forward. Com- 
pressed air was often used at high speeds to feed the 
sheet from the last drying cylinder to the highest 
nip of the cylinder rolls. It was doubtful if speeds in 
excess of 1,000 ft. per minute could be usefully 
handled. 

Mr. R. C. Mortimer said the paper, in dealing with 
the Harland drive, stated that the alternator which | 
formed the master speed reference for the drive was | 
usually driven from the first drier. Installations 


the drier were shut down the remaining sections 
came out of interlock. A more common arrange- 
ment was to drive the master alternator, which 
was the true speed reference of the drive, by a 
secondary motor which was fed from the same supply 
as the remaining motors on the drive. If the drive 
for the machine were one where all the driers were 
kept together, it was possible to combine both 
methods of control using an automatic change-over 
arrangement, so that in the event of the driers 
being shut down, the master speed reference was 
transferred to the independent one, thus keeping 
all the sections in interlock. That arrangement 
had great flexibility and gave absolutely indepen- 
dent interlocked running of all the sections and 
avoided the necessity of differential regulator contro! 
of the heavy drier section. Mr. Mortimer concluded 
by discussing the general principles of the control 
of speed of different sections of a paper-making 
machine. 

Mr. W. J. Mason said that the illustrations given 
in the paper of electrical drives included one of a 
direct-current drive with a mechanical gear differen- 
tial and one of an alternating-current drive with a 
semi-electrical differential. He then described a 
drive using a wholly electrical differential. In this. 
there was on a section of the motor a frequency 
generator instead of the usual draw regulator. The 
differential was an ordinary induction motor. 
The master frequency was fed into the stator and 
the second frequency into the rotor. When the 
frequencies were in opposition there was no move- 
ment but when there was any change of speed the 
rotor moved. 

Mr. Orr had only time to reply briefly to some 
of the points raised and a more considered answer 
will duly appear in the Proceedings. 








THE FUTURE OF ALTERNATING- 
CURRENT POWER TRANSMISSION. 


By H. Risstk. 
(Concluded from page 119.) 


So far consideration has only been given to the 
steady-state stability limit of the transmission 
system as determined by the angle (5) of equation (7). 
| It is obvious that under conditions of steady-load 
operation, a certain margin must be provided 
between the actual operating angle and the pull-out 
angle defined by equation (8), as otherwise synchro- 
nism may be lost during a disturbance. The 
determination of the maximum operating angle 
consonant with the maintenance of system stability 
during disturbances, such as faults or switching 
operations, is a matter of considerable difficulty, 
| and is involved in the general problem of transient 
stability which has been receiving so much attention 
in recent years. With modern systems of high- 
speed excitation, employing exciters having a buili- 
up rate of 6,000 volts per second or more, the 
| transient power limit can be raised to some 80 per 
cent. of the steady-state limit given by equations 
(7) or (4). So that the curves of Fig. 2 must be 
looked upon as representing the ultimate power 
limits of a transmission system rather than limits 
actually attainable at the present time. 

It is by now generally recognised that the only 
hope for the alternating-current system of power 
transmission lies in the possibility of extending these 
steady-state power limits to some new ultima thule, 
by providing special means for neutralising the 
power-limiting effects of line reactance. The first 
attempt to solve this problem was made in 1921 
by F. G. Baum, whose paper entitled “ Voltage 
Regulation and Insulation for Large-Power Long- 
Distance Transmission Systems ’’* was hailed as an 
especially important contribution to the art of 
power transmission and inspired a series of theo- 
retical studies and experimental investigations, 
undertaken during the next five years, which laid 
the foundations of steady-state stability theory. 

Baum’s system of transmission rests on the prin- 
ciple of the “intermediate synchronous condenser 
station,’ a principle which, broadly speaking, 
involves supplying to the transmission line, ai 








* See Trans. Amer. 1.E.H., vol. xl., page 1017, 1921. 
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intervals along it, the wate te reactive power neces- 
sary to compensate for the lagging reactive-power 
consumption, due to line inductance. In Baum’s 
view, moreover, these intermediate condenser 
stations are to be regarded as an integral part of 
the transmission system, and therefore their cost 
must be met by the increased economy of operation 
which their inclusion makes possible; but any 
similar equipment installed at the receiving end for 
the purpose of correcting the power factor of the 
load should not enter into the cost of transmitting 
power, for the reactive power consumption in that 
case is a characteristic of the receiving-end (load) 
network, and not of the transmission line. 

One of the outstanding features of the Baum 
system of power transmission, in fact the main 
outstanding feature, is that the transmission line 
as a whole acquires the electrical characteristics of 
its individual sections. As the direct result of the 
reactive power compensation maintained by the 
several intermediate condenser stations, the voltage 
at each point of section is maintained constant and 
equal to the transmission pressure. The vector 
voltage difference between the sending-end and 
receiving-end voltages is thus subdivided into a 
number of successive voltage drops, each corre- 
sponding to a transmission angle @ which is only 
a fraction of the angle represented by the total 


High -speed 
Contactor 





_ENGINEERING.— 


for the voltage regulation of a 33-kV line in 1928,* 
and the general circuit arrangement for one phase 
is shown in Fig. 6. Protection against fault condi- 
tions, such as (1) a short-circuit of the line on the 
load side, which would impress the full line voltage 
on the condenser bank, or (2) a breakdown of the 
condenser dielectric, which 
current to arc through the faulty section, is provided 
by a combination of a special sphere gap and a 


shunting contactor of high-speed type. The 
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to provide the excitation of the compensating 
generator, the rectifier being fed from special curren‘ 
transformers connected in series with the primar 
windings of the main current transformer bank. 
The rapid response in machine excitation obtained 
| by this means is ideal from an operating standpoint, 
while the magnetic saturation occurring und 
| system short-circuit conditions limits the compe: 
| sating effect of the machine and thus reduces th: 
fault current by allowing the line reactance to exeit 
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voltage drop along the line (see Fig. 5). The} protective equipment is alee Fuld | | 
consequent reduction in the angle 5 between the| arranged to operate as — | | 
internal voltages of adjacent synchronous machines | soon as the voltage across — 
means very greatly increased system stability,|the capacitor rises to Generator | 
while for a given operating angle the amount of | 150-200 per cent. of its of El ALS } 
power which can be transmitted without danger of | rated value, thus afford —_—___ 
instability is a function of the distance between | ing overload protection as | Fidd. Ks — 
adjacent synchronous condenser stations, and not of | well. The high-speed con- - Motor 
the total transmission distance. In other words,|tactor short-circuits the aaenas Excr: | H 
with the Baum system of transmission the distance | capacitorin under 10 milli- 
over which power may be transmitted is no longer} seconds, and this rapid operation ensures that|a very considerable current-limiting influence. 
limited by technical considerations, but becomes | under fault conditions the full line reactance is | In fact, this inherent characteristic of the inductive 
purely a question of economics. |almost immediately available to limit the short- compensating generator enables full compensation 


The Baum system of power transmission is, in 
effect, a method of “shunt excitation ” 
transmission line. Apart from the vital question 
of the transient stability characteristics of the 
intermediate synchronous condensers, a question 
which does not as yet seem to have been satisfac- 
torily answered, there remains a fundamental draw- 
back to the use of such shunt-connected machines : 
their size, and therewith their cost, increases as 
the square of the transmission pressure. And as a 
long-distance transmission line has to operate at 
really high pressures to justify its existence on 
economic grounds, it is self-evident that there must 
be a prior limitation to the economic transmission 
distance imposed by the rapidly increasing cost of 
intermediate condenser stations. 

Recognition of this prior limitation some ten 
years ago led to the investigation of alternative 
methods of compensating the inevitable line induc- 
tance, and culminated in the development of 

series excitation ” schemes, involving the insertion 
of capacitance in series with the line. Line compen- 
sation is in this case direct, being based on the 
principle of voltage-resonance, and is obtained 
by the addition, at intervals along the line, of a 
series voltage equal and in phase-opposition to the 
voltage drop due to the load current acting in the 
inductance of the individual line sections. 

The first application of this method of line com- 
pensation to an actual transmission system, was a 
capacitor or static condenser installation 


series 


of the | 


| phase. 
| indicated that the power limit could be raised from 





circuit current. 

The success attending this installation led, in 
1930, to the investigation of the effects of series 
capacitors upon the power available and the steady- 
state stability in the case of a 250-mile transmission 
line operating at 110 kV, and having a total induc- 
tive reactance (including transformers) of 263 ohms, 
necessitating a series capacitance of 10 » F per 
The results of this theoretical study 


53,000 kW to 113,000 kW, 
of 113 per cent. 

The rather elaborate protective system required 
by such static condenser installations is done away 
with in an alternative method of series compensation 
put forward by T. H. Morgan in 1930, and illustrated 
in Fig. 7. Morgan’s method employs a synchronous 
motor-generator set, comprising a synchronous 
motor supplied from the transmission line through 
a transformer bank, and an “ inductive compen- 
sating generator ’’ from which a leading quadrature 
voltage, identical both in magnitude and phase 
with that produced by series capacitors, is obtained 
and, via a current transformer bank, is injected 
into the transformer line. As this series voltage 
must at all times be proportional to the line current, 
a polyphase mercury-are rectifier unit can be used 


representing an increase 


* And now the Series Capacitor ” ; 
The Series Capacitor Installation at 
Review, vol. xxxi, 


* See T. A. E. Belt : : 
also E. K. Skelton: “ 
Ballston, N.Y.," General Electric 
page 432, 1928. 





to be obtained up to a critical value of the line 
current, but almost no appreciable increase in 
compensation will occur if the current exceeds this 
value. 

The kilovolt-ampere expenditure on compensating 
plant is the same whether the system of compen- 
sation is based on “ shunt ’’ or “ series ” excitation 
of the transmission line.t So that on that account 
there is little to choose between the two alternatives. 
From the operating standpoint, however, the series 
methods have the advantage that, being direct. 
the amount of compensation is automatically 4- 
justed tothe line current. Yet none of the foregoing 
systems of compensation attempts to nullify the 
effects of the charging current taken by long high- 
voltage transmission lines. As has already been 
shown, this wattless component of the total line 
current adversely affects the economic limit 0! 
power transmission, and only ceases to enter into 
the transmission problem in the case where, !Y 
appropriate compensation of line inductance, the 
stability limit is extended so as to make the maxim"! 
transmissible power coincide with the natural lo ud 
of the transmission line for distances exceeding 
the present limiting value of some 350 miles. Hence, 
although —e of line inductance ena!)'es 
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* Cf. H. Harz: * High-S 
lektrotechnische Ze'’ 


Synchronous Machines,” 
vol. lvi, page 833, 1935. 

t See Riidenberg. Elektrotechnische Zeitschrift 
page 978, 1929. 
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us, technically at any rate, to transmit power over 
any distance we choose, the charging current will 
once more impose a limitation on the transmission 
distance, because of the rapidly diminishing economy 
with which power transmission takes place under 
these circumstances. 

Proposals taking into account this ultimate 
economic limitation, were first put forward in 1932 
by H. H. Skilling* on the basis of the ‘ tuned 
transmission line,” that is, a power line operating 
under natural load conditions, and having a length 
equal to half or one quarter of the natural wave- 
length (3,700 miles at 50 cycles). Skilling’s original 
proposals envisaged the adoption of higher trans- 
mission frequencies so as to reduce the length of the 
half-wave or quarter-wave line to the particular 
transmission distance required. His more recent 
proposals (1936) adhere to normal frequency trans- 
mission, and provide for series capacitor compensa- 
tion of line inductance together with what may be 
termed *“ shunt inductor ’’ compensation of the line 
capacitance. In this way the transmission line 
may be artificially loaded so as to have a natural 
wave-length many times the actual transmission 
distance. 

Skilling’s view is that the shunt inductance of the 
terminal transformers can be made to compensate 
the capacitance of the line. This is no doubt 
correct where relatively short lines are concerned. 
But the enormous charging currents take by really 
long transmission lines—and we are here considering 
distances of the order of 500 miles to 2,000 miles— 
which necessarily would have to operate at pressures 
of from 400 to 600 kV, place such a proposal right 
out of court. 

The most interesting method of dual compen- 
sation, and one which offers a complete solution of 
the transmission problem, is that put forward some 
eighteen months ago by Major A. M. Taylor,t and 
recently extended to cover the problem of transient 
instability as described by him at the Paris H.T. 
Conference, where it created considerable interest. 

Taylor’s system of power transmission makes 
use of special transformers, termed ‘“ quadrature 
boosters,” which at intervals transfer the capaci- 
tance of the line from its natural ‘ shunt ’’ position 
between each phase and neutral to the required 
position in series with the line inductance of each 
phase. In other words, the quadrature booster 
transformer converts the inherent shunt capacitance 
of the line into the series capacitance needed to 
compensate the line inductance. 

As is well known, a three-phase transformer can 
be arranged so as to give a secondary voltage in 
leading phase quadrature with the voltage impressed 
on the primary. Quadrature booster transformers 
of this type have recently been used to obtain 
proper load sharing between two parallel branches 
of a transmission system, one of which also formed 
part of a trunk transmission line.} The essential 
feature of the quadrature boosters in the Taylor 
system of power transmission is the relationship 
between the secondary voltage neutralising the 
inductive-pressure drop in the line, and the primary 
current neutralising the charging current of the 
line, whereby voltage resonance on the secondary 
side and current resonance on the primary side 
are simultaneously obtained, and thus complete 
“ tuning ” of the transmission line is effected. 

This fundamental relationship is illustrated by 
Fig. 8, which represents one phase of a quadrature 
booster connected between two sections of line. 
If C is the line capacitance to neutral per section 
and L is the corresponding line inductance, then 
the charging current per section is I, =jw CE, 
while the inductive voltage drop in each section of 
line is E, =I X=jwLIJ. Complete compensa- 
tion of the line inductance then necessitates a 
quadrature boosting voltage from the transformer 

secondary defined by E, = — Ex. Similarly, 
compensation of the charging current requires that 
the booster primary draws a current defined by 
I, = — 1. (The former will be a leading voltage 
and the latter a lagging current.) For these con- 
ditions to be fulfilled simultaneously, the reactive 


* Trans. Amer. I.H#.H., vol. li, page 51, 1932. 
Tt See A. M. Taylor: “ Ultra Long-Distance Power 
Transmission,’’ ENGINEERING, vol. cxliii, page 311 (1937). 
+ See Brown Boveri Review, page 43, March, 1938. 
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volt-amperes on the primary and secondary sides 
of the quadrature booster must be equal. Hence 
EI, =I Ex; or 
In other words, 
E /L 
/ 
I Ve 
80 that complete dual compensation is only to be 
obtained when the load impedance is equal to the 
characteristic impedance of the transmission line ; 
that is, when the line is operating under natural 
load conditions. 

In the case of very long lines, with their enormous 
charging currents, it may not be possible—due to 
the increase in E necessitated on economic grounds 
by the increasing transmission distance—to obtain 
sufficiently high values of the load current I to 
maintain the requisite balance between the secondary 
and primary kilovolt-ampere values of the quadra- 
ture booster. In other words, under these conditions 
the booster primary current 

- jo ; (10) 
will tend to become less than the charging current 
I jw CE. 

Fortunately, however, in the 
power long-distance trunk lines, transmission is not 
commercially possible unless the amount of power 
transmitted is very large—of the order of megawatts 

so that there is then in most cases a wide enough 
range within which balance between charging 
current and booster primary current can be main- 
tained. For those somewhat extreme cases where, 
in spite of high values of transmitted power, I,, is 
yet less than 1,, Taylor's proposals include the 
insertion of ballast inductance in the line in order 
artificially to increase the value of L in equation (10) 
and so to obtain the requisite balance between 
[,, and I,. 

At first sight it would appear that at loads lower 
than full load the transmission pressure would have 
to be reduced in the same ratio as the load current 
in order to maintain the above balance. For 
example, if the load current I is halved, the booster 
secondary output (KVAR) is reduced to one 
quarter of its normal value. The corresponding 
reduction in primary input would thus involve 
halving the voltage E, and this reduction would 
have to be maintained throughout the whole length 
of the transmission line. This difficulty may be 
readily overcome, however, by raising the sending- 
end voltage somewhat above the value corresponding 
to the above ratio of reduction. The resulting 
unbalance @etween booster primary current and 
line-charging current then leaves a slight excess of 
leading quadrature current which generates an 
in-phase voltage in the line inductance. 

The cumulative effect of this in-phase voltage 
rise along the line is to raise the receiving-end 
voltage to the normal value corresponding to the 
full-load condition. Fig. 9 is’ a numerical illus- 
tration of the Taylor system of power transmission 
applied to the problem of transmitting 1,000,000 kW 
at unity power factor over a distance of 1,000 miles 
by means of a double-circuit 440-kV line, and with 
five intermediate quadrature booster stations at 
200-mile intervals. Diagram (a) shows the current 
and voltage relations at full load, whilst diagram ()) 
gives the corresponding relations at half load* and 
with equal sending- and receiving-end voltages. 
Finally, diagram (c) depicts the “ unbalanced 
condition *’ of half-load operation in which the 
sending-end voltage is two-thirds instead of one-half 
normal. It is seen that there is an excess charging 
current averaging I22 amperes per 200-mile section 
which, in traversing the line reactance of 140 ohms 
per section, generates an in-phase voltage rise 
amounting to 86 kV per phase for the five sections ; 
so that the receiving-end voltage remains at its 
normal value in spite of the sending-end voltage 
being one-third less. 

A comparison of the several methods of line 
compensation is given in Fig. 10. Diagram (a) 
shows the normal transmission line in which all the 
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case of super 


As the voltage is 


* i... 50 per cent. load current 
also 50 per cent. below normal, the transmitted power 
is then one-quarter the full load value, or 125,000 kW 
per circuit. 
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circuit characteristics are operative. Diagram ()) 
illustrates the series method of line compensation, 
in which voltage resonance occurs between the line 
inductance L and the series capacitance C, so that 
the line behaves as if it possessed no inductance. 
The line capacitance, however, remains uncom- 
psrsated, and the charging current therefore contri- 
butes seriously towards the line losses. Diagram (c) 
represents the so-called tuned transmission line, that 
is, a line operating under natural load conditions, 
in which mutual compensation of L and C takes 
place. 

With such a line there remains, nevertheless, a 
displacement letween E, and E,, amounting to 
360 electrical degrees in 3,720 miles. Finally, 
diagram (d) illustrates Taylor’s system of trans- 
mission, in which both series and shunt compen- 
sation occur, and in such a manner that the necessary 
compensating equipment is embodied in one piece 
of apparatus, namely, the quadrature booster trans- 
former. The primary winding of the booster is 
represented by the shunt inductance L’, whilst the 
secondary winding is represented by the series 
capacitance C’. It is seen that with this arrange- 
ment complete compensation of L and C takes 
place, so that the circuit is equivalent to a direct- 
current line whose only characteristic is the 
resist ince R. 





THE LATE MR. E. C. RANSOME. 


We note with regret the death of Mr. Edward 
Coleby Ransome, which occurred after an illness of 
several months at his home, “ Highwood,” Ipswich, 
on February 15. Mr. Ransome, who was chairman of 
Messrs. Ransomes, Sims and Jefferies, Limited, Orwell 
Works, Ipswich, was the eldest son of the late Mr. 
James Edward Ransome, and was born on September 1, 
1864. He was educated at Haileybury College, and, after 
spending a year abroad studying French and German, 
went up to Pembroke College, Cambridge, where he 
obtained a B.A. degree with honours in mathematics. 
In 1886, Mr. Ransome entered the family firm, which, 
it is interesting to note in passing, had been established 
in 1789 at Ipswich by his great-grandfather, Mr. R. 
Ransome. After spending two years in the shops, he 
was made manager of the foundry in 1888, and, two 
years later, was placed in charge of the costing and 
wages departments. In 1898 Mr. Ransome left the 
works to travel for his firm and continued in this 
capacity until 1905, when, on the death of his father, 
he was elected a managing director. He was made 
chairman of the company in 1919 and continued to 
occupy this position until his death. 

During the war Mr. Ransome served as a member of 
the Advisory Committee for the Agricultural Machinery 
Department of the Ministry of Munitions and for his 
services received the O.B.E. in 1920. He was a member 
of the Council of the Smithfield Club for upwards of 
30 years and was made a vice-president last year. He 
was also a member of the Council of the Royal Agri- 
cultural Society of England, which he joined in 1924, 
and the annual Shows of which he seldom failed 
to attend. Mr. Ransome took a prominent part in 
municipal affairs at Ipswich. He was elected a member 
of the Borough Council in 1907, served as Mayor in 
1912-13 and again in 1918-19, and was elected an 
alderman in 1926. In 1916 he was appointed a Justice 
of the Peace for the Borough of Ipswich. Among his 
numerous other interests, he was a member of the 
Ipswich Dock Commission and of the Harwich Dock 
Conservancy Board, and was also a member of the 
Council of the Lpswich Chamber of Commerce. 











THE LATE SIR DOUGLAS 
BROWNRIGG. 


We regret to record the death, on February 14, at 
Cannes, of Rear-Admiral Sir Douglas Egremont Robert 
Brownrigg, Bt., C.B., deputy-chairman of Messrs. 
The Fairfield Shipbuilding and Engineering Company, 
Limited. Sir Douglas, who was the fourth baronet, 
entered the Royal Navy at the age of 14, and during 
the subsequent 32 years was employed extensively 
on foreign service, both military and diplomatic, 
serving in the Sudan campaign in 1884, and, between 
1910 and 1912, as Naval Attaché in Tokyo and in Pekin. 
He had been promoted to Captain in 1907. With this 
rank he retired in 1913, at his own request, afterwards 
joining the board of the Fairfield Company. At 
the outbreak of war in 1914, he was appointed Chief 
Censor at the Admiralty, and with characteristic 


energy improvised a temporary staff, in a matter of 


a few hours, mainly from the staffs of the Fairfield 
Company and Messrs. Cammell Laird and Company. 
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Limited. Within a very short time he had made 
arrangements of a more permanent order, and had 
settled down to the task which was to occupy him fully 
for 4} years. Something of its magnitude was 
revealed in his book, /ndiscretions of the Naval Censor, 
published in 1919. At the close of the war, Captain 
Brownrigg was promoted to Rear-Admiral (retired), 
and received the C.B. for his services. In addition to 
his directorship in the Fairfield Shipbuilding and 
Engineering Company, Rear-Admiral Brownrigg was 
Chairman of Michell Bearings, Limited, and of the 
Liverpool and North Wales Steamship Company, 
Limited. and also was associated with several tea- 
and rubber-growing companies. An associate of the 
Institution of Naval Architects since 1913, Sir Douglas 
was elected to the Council in that capacity in 127, 
and from 1931 had been an honorary vice-president. 
Latterly his health had not been good, and he was 
about to return by sea from Marseilles, whither he had 
gone to recuperate, when his sudden collapse occurred 
He was in his 72nd year, having been born in 1867 








VISIT OF ENGINEERING INSTITU- 
TIONS TO NORTH AMERICA. 


Born the Institution of Civil Engineers and the 
Institution of Mechanical Engineers are arranging 
a summer mecting in the United States and Canada. 
It will be seen from the recently-issued provisional 
programmes, brief outlines of which are given below, 
that the arrangements will run concurrently for the 
first few days of the meetings. 

Saturday, August 26.—Departure of members of 
both Institutions and their ladies from Liverpool by 
the Cunard White Star R.M.S. Samaria. 

Sunday, September 3.—Arrival at Boston and depar 
ture in the afternoon by train, reaching New York in 
the evening. 

Monday, September 4.—Joint meeting in the Engin- 
eering Societies’ Building, New York. Addresses of 
welcome will be given by the Presidents of the American 
Society of Civil Engineers and the American Society 
of Mechanical Engineers to the Presidents and members 
of the Institution of Civil Engineers, the Institution of 
Mechanical Engineers and the Engineering Institute of 
Canada. 

Tuesday, September 5 to Friday, September 8.—Joint 
meetings of the Institution of Civil Engineers, with the 
American Society of Civil Engineers, and the Engineer- 
ing Institute of Canada, and of the Institution of 
Mechanical Engineers, with the American Society of 
Mechanical Engineers, will be held for the reading and 
discussion of papers. Among these will be contributions 
by British and American authors on * Transportation by 
‘ea, Rail, Road, and Air.” Visits to the World’s Fair. 
New York, and to engineering works and other places 
of interest have been arranged. On Wednesday. 
September 6, a banquet of representatives of the 
Institutions from the United Kingdom, the United 
States and Canada will be held at the Waldorf-Astoria 
Hotel, and a farewell meeting of all the societies will 
take place in the auditorium of the World’s Fair, on 
Friday, September 8. 

Saturday, September 9.—The members of the Institu- 
tion of Civil Engineers will leave New York, and pro 
ceed to Washington, Niagara Falls, Ottawa and Mont 
real, and will either leave Montreal, on the homeward 
voyage, on Friday, September 15, by the S.S. Duchess 
of Richmond, arriving at Liverpool, on September 22. 
or will depart from Quebec on Saturday, September 16, 
by the S.S. Empress of Australia, arriving at South 
ampton, on September 23. Visits to hydro-electric and 
other works have been arranged to take place during 
the Canadian portion of the tour. 

Saturday, September 9.—The members of the Insti- 
tution of Mechanical Engineers will leave New York 
by boat up the Hudson River to Poughkeepsie. They 
will then travel by train to Niagara Falls and will after 
wards proceed to Toronto, Detroit, Cincinnati, White 
Sulphur Springs, Washington and Philadelphia. and 
will arrive back at New York on the morning of Satur 
day, September 23. They will leave later that day. 
either in the Cunard White Star R.M.S. Laconia ot 
in the R.M.S. Mauretania. The former arrives 4 
Liverpool in October 2 and the latter in London, 0” 
September 30. 
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SHock-ABsoRBING RAILWAY WAGONS. 
successful introduction, last July, of 100 specia! 
absorbing wagons for the conveyance of sanitary) 
concrete pipes, glass, machinery, carboys of acid 
other similarly fragile goods, the London Midland and 


Scottish Railway has decided to build a further 100 ol 
these 12-ton vehicles at the Derby works. The shock 
absorbing wagons, an illustrated description whic 
appeared in our columns at the time of their first _— 
duction, incorporate a special springing system W oe 
safe 


effectively absorbs normal! shocks and ensures t! 
of the goods earried. 
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ELECTRIC-CABLE ARMOURING 


ENGINEERING. 


MACHINE. 


CONSTRUCTED BY MESSRS. SLEEPER AND HARTLEY, INC., WORCESTER, MASS., U.S.A. 

















ELECTRIC-CABLE ARMOURING 
MACHINE. 


Tue accompanying illustrations show, in Fig. 1, an 
interesting machine for armouring electric cables with 
metal strip and, in Fig. 2, some short lengths of the 
armoured cable. This form of protection is now used 
very largely in the United States for wiring for factories, 
offices. domestic lighting, and so forth. as it eliminates 
the necessity for separate metal conduits. Further, 
as the covering is flexible. the cable is employed in 
situations where it has to be paid out and coiled up 
repeatedly. Such a usage is, for example, in connect‘on 
with motor-driven oil-well pumps, the cable being 
coiled on a drum simultaneously with the hoisting 
cable by means of which the position of the pump is 
altered in the bore. The machine is manufactured by 
Messrs. Sleeper and Hartley, Inc., Worcester, Massa- 
chusetts, U.S.A.. who are represented in the United 
Kingdom by Mr. F. A. Perry, 63. Queen Victoria-street. 
London, E.C.4. It will be clear from Fig. 2 that the 
wmouring is spirally-wound and is interlocking, no 
portion of the cable being exposed. The two pieces 
of cable to the right of the illustration are of the 
smallest size made in the machine. They contain two 





) 
galvanised-steel strip, 0-025 in. thick, and 44 turns 
per foot are applied. The external diameter of the 
completed eable is nominally 0-538 in. The pieces 


three wires of 6 S.W.G., armoured with strip 0-034 in. 
thick, and being just under 1 in. in diameter. 


1 The machine is self-contained, and twists two or 
x three covered wires together, wraps the insulating 
: paper round them, then forms the flat armouring strip 
, into the interlocking cross-section and wraps it over 
the insulation. It then passes the completed cable 
d through mechanism which flexes it in two directions, 
g Measures and cuts it off in lengths as required, finally 

winding it on collapsible drums for bundling it in coils, 
which are finally tied up. The action is, therefore, 
k more or less automatic, it being stated, indeed, that a 
" battery of six to ten machines can be looked after by 
: t couple of men. When the smallest cable is being 
be produced, the reels of covered wire will only need 
d renewal about every eight hours and the galvanised strip 
” every four hours. The twisting unit is seen to the 
. right of Fig. 1. It consists of a rotating head in a 
or supporting housing, and is provided with either two or 
- three trunnions, mounted on ball bearings, through 
mn | which the wires are fed. The feed reels at the back 

‘re carried on these trunnions by dropped arms, and 


“© remain with their spindles horizontal as the head 
ree ites. The tension of the wires is regulated by a 
he netion device, The reel seen on the front of the 


~" he ad feeds paper between the wires as they are twisted 
. together. a further device wrapping three or four papers 
~ ‘eHeally round the twisted cable before it enters the 
7 armouring mechanism, which consists of a rotating 
i he ud fitted with rolls and guides for giving the flat strip 
i he desired contour and wrapping it round the cable. 

rn he twisting unit and armouring head are mounted 


i ma 


we common base of structural steel, and are driven by 
notor common to both. The motor develops 7} h.p. 





covered wires of 148.W.G. The insulation consists of 
paper strip 2 in. wide, and the armouring is formed of 


to the left are of the largest cable made, consisting of 
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at 1,200 r.p.m., but is of the variable-speed type, with 
rheostat, magnetic and push-button control. The 
speed of the feed rolls on the head is regulated by a 
Reeves or P.I.V. variable-speed gear actuated from the 
drive. The strip is supplied from a reel mounted on 
a ball-bearing ring on the periphery of the armouring 
head. The reel is split so that, when empty, it can be 
removed from the head without the cable having to be 
cut. It is not visible in the illustration, as the head is 
enclosed by a hinged cover, but an empty reel is seen 
ready for refilling to the left of the head. It is mounted 
on a drum, through the hollow spindle of which the 
cable passes. The drum is driven, through speed 
reducing gears, by a 1-h.p. squirrel-cage motor running 
at 1,500 r.p.m. and provided with magnetic and push- 
button control. It will be understood that the drum 
does not revolve continuously. It is only started up 
when a reel requires to be filled from the coils delivered 
from the strip makers. About 500 lb. of strip, } in. 
wide, is wound on the reel, a traversing gear ensuring 
correct laying, while another device supplies the 
necessary lubricant. When the reel is full, it is freed 
from the drum by the operation of quick-release jaws 
and transferred to the armouring head by block and 
tackle, being still, of course, ‘‘ threaded ” on the cable. 
The two groups of apparatus on a common structural 
steel base to the left of the reeling gear are, firstly, the 
measuring and cutting unit and, secondly, the reeling 
gear for the finished cable. Following the course of 
the cable after emerging from the strip-reeling drum, it 
will be noticed that it is given a complete turn round | 
a drum on a horizontal axis, then another turn 
round one on a vertical axis, and, finally, a third turn 
round a second drum on a horizontal axis. The object 
o thus bending the cable in two planes is to ensure its 
afexibility, as the initial rolling of the strip tends to 
make the interlock of the convolutions too unyielding. ' 


The second horizontal dium, which has a hold-down 
drum above it, is the drawing capstan. It has its peri- 
phery serrated to suit the pitch of the convolutions, and 
is driven from the armouring head. The drive may be 
with or without a friction slipping device to control 
the amount of pull on the cable. The speed of the 
gear is variable and different drums are provided, both 
changes being necessary to suit different diameters 
of cable, which vary as to the number of convolutions 
and the width of the armouring strip. 

The wheel to the left of the capstan drum is the 
measuring wheel, which is rotated by the cable as it 
passes over. The rotation causes movement of a 
cam fitted with a trip to start the cutting device. The 
measuring wheel is provided with change gears, so that 
the cable can be automatically cut into lengths of 
100 ft., 150 ft., 200 ft.; or 250 ft., as required. The 
cutting device consists of a circular saw mounted on 
a wheeled travelling carriage. When the measuring 
trip operates, the cable is gripped between a pair of 
jaws and the carriage moves with the cable. The saw 
advances to make the cut and retracts afterwards 
during the travelling movement. It is driven by a 
}-h.p. geared motor running at 1,800 r.p.m., the shaft 
of which is extended to transmit power at any position 
of the carriage. Control is by a magnetic device and 
relay switch which starts the motor a few seconds 
before the cutting cycle and stops it just after the 
conclusion of that cycle. The apparatus at the 
extreme left of Fig. 1 is the winding gear for the 
finished cable. It is equipped with two spindles, so 
that one reel can be in operation while the full one is 
being removed. The reels are driven by a }-h.y. 
squirrel-cage motor running at 1,500 r.p.m. and wired 
up to the control gear of the armouring-head mot r, 
so that it runs only when the latter is running. The 
drive is through friction gear, which maintains the 
peripheral speed of the reels constant, the angular 
speed naturally having to be varied as the reel 
becomes full. Change gears are provided to suit 
different cable diameters. The reels consist of a 
central barrel with large flanges, the outer one of which 
is removable, and both being provided with three deep 
radial slots. When the desired length has been coiled 
on a reel, the reel is stopped by a clutch and the empty 
one, when the advancing end of the new length has 
been seized and inserted into a slot in the barrel, is 
started. The cable on the full reel is then bound by 
wire through the slots in the flanges, the outer flange 
is removed, and the coil can be lifted off for storage or 
dispatch. There is, of course, traversing gear which 
ensures the coils of the cable being laid on the reel 
barrel in even layers. 

The capacity of the machine, per week of 40 hours, is 


| approximately 25,000 ft. of armoured cable wound 


with j-in. wide strip and about 33,000 ft. with 4-in. 
wide strip. The speed of the armouring head is 500 
r.p.m., and the rate of production varies from 11-3 ft. 
to 15 ft. of cable per minute. The floor space occupied 
is, in round figures, 23 ft. by 6 ft. 








Propvuction or Leap IN THE UntTep Srates.—The 
output of lead from mines in the United States in 1938 
was 365,357 tons, compared with 464,892 tons in 1937. 
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ANTHRACITE DUFF FOR STEAM factory service. The combined swing-hammer mill and | smaller sizes of unwashed anthracite and that the 


GENERATION.* 


By E. B. Jounsox, A.M.1.Mech.E. 


ANTHRACITE is mined in the same way as most other 
coal, and when brought to the surface is first divided 
by passing it over parallel bars |} in. apart. The portion 
passing through is called “ Billy coal,” from which 
* Billy duff” is obtained by screening through }4-in. 
square mesh: As the demand for anthracite in 
closely graded sizes, mechanical breakers are used ; 
the duff extracted from the broken coal is called 

breaker duff,” and is assumed to have a lower ash 
content than the Billy duff. This is usually true. 
In addition to the fresh dry duffs, at present divided 
into three classes, there are “ washed duffs ” and 

stock duffs,” the latter being available in considerable 
quantities but having about 10 per cent. moisture, 
due to exposure to the weather. Although the moisture 
and ash determinations for an anthracite are simple, 
more than the customary care and attention must be 
devoted to the volatile-matter test before a reliable 
result can be obtained. 

In pre-war days anthracite duff was used extensively 
in the manufacture of pitch-bonded briquettes, and 
even to-day large quantities are exported for this 
purpose. The cement industries have mixed it with 
higher-volatile coals for pulverised-fuel fired rotary 
cement kilns, to shorten the flame; and Continental 
power stations for many years have incorporated up 
to 50 per cent. in a blend for firing chain-grate and 
pulverised-fuel fired boilers. It was not until 1916 
that a satisfactory stoker was available for burning 
American No. 4 Buckwheat (j-in. to ,-in. mesh). 
In 1919, the same company built the first unit having 
a long back arch, which causes the hot gases and 

tly-coke ” to travel to the front of the grate before 
passing upward, thus avoiding the former high ash-pit 
loss. This method was first adopted in Wales during 
1930, by the Tareni Colliery Company, who had used 
anthracite culm (1} in. to 0 in.) on a chain-grate stoker 
from 1916, and ¥ in. to 0 in. in their next chain-grate 
tubular boiler, built in 1924. In 1926, a double-front 
and low back-arch type of setting was incorporated 
in a small water-tube boiler at the Cross Hands Colliery 
of Messrs. Amalgamated Anthracite Collieries, Limited, 
but this type of setting was not so popular as the long 
back-arch type of construction. 

Anthracite duffs and smalls have been fired as 
pulverised fuel in specially-designed boilers in the 
producing area of America for many years, but little 
detail concerning these installations available, 
although some notes regarding their operation were 
published in 1929 in the report of the National Electric 
Light Association. (One or more of these stations has 
used “ river anthracite ” slurry or mud dredged 
from rivers, where it was deposited by washery effluents. 
The first powdered-fuel installation in this country was 
built in 1928, at the Aberpergwm Colliery in the Vale 
of Neath. Since then, two other sets have been erected 
in the Welsh anthracite-producing area. The experience 
gained in the two methods of firing is full of interest, and 
in order that some of the problems associated with each 
may be understood, as well as compared, Tables III 
and LV, on the opposite page, have been compiled. 
\ few notes regarding the installations may also add to 
the general knowledge of the subject. 

rhe Tir John plant of Swansea Corporation? consists 
of four 240,000-lb, boilers which have been described 
in detail before the Institute of Fuel. An installation at 
the New Jersey Paper Mills consists of water-tube units 
of 65,000 Ib. and 75,000 Ib. per hour each, direct-fired 
with anthracite slurry or silt to provide the usual 
variable steam requirements of a paper mill. Both 
units employ air at 450 deg. to 500 deg. F. for drying 
the fuel at the same time as grinding in horizontal ball 
mills. The air leaves the mills at about 150 deg. F. 
and conveys the pulverised fuel directly to fish-tail 
burners arranged to provide a U flame within the com- 
bustion chamber. About 2 Ib. of air enters the burner 
per pound of coal, and of this air, approximately two- 
thirds, and a quarter of the fuel, are vented from the 
burner and delivered to the furnace at some distance 
down the front wall, below the burners. The boilers 
are fitted with automatic firing equipment which 
controls the pressure within 2 |b. per square inch 
during load swings from 19,000 Ib. to 75,000 Ib. per hour. 
The total power consumption at normal capacity is 
about 35 kWh per ton of fuel fired, while the 
pulverising costs about 10d. per ton when allowing 
1 $d. per ton for maintenance. 

The two-unit plant at Aberpergwm, Glynneath,t has 
not received the attention it deserves, although after 
working for 10 years it continues to give very satis- 
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* Paper read before the Institute of Fuel, on Tuesday, 

January 24, 1938. Abridged ; 
t ‘The Combustion of Anthracite Duff in Pulverised 

Form Paper read by J. Mayer, on January 13, 1938. 


See also ENGINRERING, vol. cxl, page 407 et seg. (1935). 
oxxy, page 705 (1930). 
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com bustion-air fan have an average power consumption 
of 31-6 kWh per ton, while the mill maintenance 
cost averages 1-2d. per ton of fuel. During 1938, 
these boilers supplied a 3,750-kW generator, having a 
load factor of 69-4 per cent., for an average fuel con- 
sumption of lb. per kWh. Particulars of the 
Cefn Coed plant were given in J. Mayer’s paper before 
the Institute.* 

To obtain first-hand information regarding the so- 
called problems and difficulties of burning anthracite 
duff as pulverised fuel, full-scale trials were conducted 
at Greenwich, and the results compared with their 
standard fuel, Northumberland slack. Using a Multijet 
burner, no difficulty of any kind was experienced, and 
although the combustible matter in the fly-ash was 
higher than usual and mainly associated with the 
larger particles, the efficiencies were 67-2 per cent. 


2-277 
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data obtained enabled subsequent models to by 
improved and to find a wider sphere of use. 

During 1935, two duff-burning boilers were com 
pleted at the Albion Works of the Briton Ferry Stee! 
Company, Limited. The steam demand fluctuates 
rapidly over a wide range and this explains why the 
average daily evaporation is well below the boiler 
capacity, although this is frequently exceeded for short 
periods. This installation was designed for duff. 
burning and is possibly the best in regular use in this 
country. A boiler at the works of the Llanelly Steel 
Company (1907), Limited, was rebuilt for burning 
duff having a volatile of about 6 per cent. to supply 
power for driving a rolling mill. The fuel 
originally dry duff but the inconvenience of handling 
and the difficulty of wetting on site resulted in a 
change being made to stock duff containing 8 per cent. 


Was 


and 69-0 per cent., respectively, for the 8-32 per cent. | to 10 per cent. moisture. Within a few minutes of the 
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volatile duff and 36-1 per cent. volatile (dry basis) slack. 
Due to the hardness of anthracite, and the necessity 
for fine grinding to ensure complete combustion of the 
larger particles during the limited time that they are 
in the combustion chamber, horizontal ball-mills are 
considered the most satisfactory means of grinding. 
The high maintenance cost of all other types has 
resulted in changes to ball mills, with the exception 
of the Aberpergwm swing-hammer mills, which give 
good results on the softer higher-volatile coal available. 
The use of preheated air in the mills is universal in 
America, but it is limited to one unit at Cefn Coed, 


where only slightly warmed air is drawn from the 
combustion-chamber cavity walls. The improved 
flexibility of the boiler and freedom from milling 


troubles with moist coal indicate beyond doubt that 
it will be adopted on any future pulverised-fuel installa- 
tion. With the exception of Tir John, all pulverised- 
fuel boilers are fired by the unit system, i.e., the 
pulverised fuel is conveyed direct from the mill to the 
burner. The exception is doubtless due to the wide 
difference in steaming capacity and the possible need 
for rapid changes at the station mentioned. The heat 
released per cubic foot per hour of combustion chamber 
(14,700 B.Th.U.) is much higher in the large Tir John 
boilers than in the smaller ones, which average about 
11,000 B.Th.U. per hour. Experience with these 
pulverised-fuel boilers has not yet given an answer 
to the problem whether the combustion-chamber 
walls should be cooled by air or by water tubes. 

Very few accurate data are available on the operation 
of chain-grate stoker-fired boilers under test conditions, 
although records kept by owners show that the results 
are very satisfactory. The efficiency is usually not 
as high as for similar pulverised-fuel installations, but 
this is largely counteracted by lower operating and 
maintenance costs, while this type of plant is less 
susceptible to changes in the condition of the fuel, 
particularly moisture. 

At the Tumble power house of Amalgamated Anthra- 
cite Collieries, Limited, the high maintenance cost of 
the arches (an ignition and combustion arch at the 
front and a low medium-length one at the back) 
makes this design less satisfactory than the single 
long back arch. The fly-coke is collected in a hopper 
at the back of the boiler and carried to the front by 
a screw conveyor for mixing with the raw fuel. This 
increases the evaporation per Ib. of fuel by about 
14 per cent. The Tareni Colliery Company pioneered 
work which now considered standard practice. 
It is reported that the earliest models of three different 
types of stoker were used in their efforts to burn the 


18 


cit 





Anthracite Bituminous 


Fig.11. ARRANGEMENT FOR 
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change-over it was necessary to reduce the grate speed 
to counteract increased evaporation. The reasons 
appeared to be the reduced amount of fines carry-over, 
earlier ignition by eliminating the dust cloud which 
obstructed radiation, and a more uniform fuel bed. 
Large quantities of Welsh, Scotch, and Pennsylvanian 
anthracite are used in Canada, and it is the custom 
to screen out the smalls caused by breakage in trans- 
port. This fuel, though of low ash content, can be 
bought cheaply, and local engineers installed chain- 
grate stoker plant to burn it. In a single-boiler unit 
at the Bruck Silk Mills, Quebec, special precautions 
were taken to avoid grit emission. At the same time, 
arrangements were provided to re-fire the carry-over. 
to increase the average ash content of the fuel, to reduce 
maintenance costs of the grate, and to improve the 
evaporation per pound of fuel. It is reported that, up 
till October 31, 1938, this boiler had been in service 
1,734 days, with only 34 days idle, including starting-up 
troubles; and during this period 35,355 tons ot duff 
had been burned, while the maintenance cost was 


abnormally low. A test report on two boilers * St 
these 


Nicholas, Pennsylvania, U.S.A., shows that 
boilers, having a heating surface of 6,675 sq. 1. 
economiser surface of 3,275 sq. ft., and a grate area 


of 215 sq. ft., evaporate 42,000 lb. per hour as a normal 
monthly average and frequently take loads of 56,(4#) Ib. 
per hour. Over a period of years, the furnace main- 
tenance cost has averaged 44d. per ton of fuel for refrac- 
tory side-wall units and 2)d. for those with wate! 
wails, while stoker maintenance has been slightly 
over Id. per ton. The most satisfactory method of 
utilising the fly-coke consists of collecting it in hoppers 
after each boiler pass and at intervals, especially 0" 
peak loads, blowing it into the furnace above the 
back of the grate, as shown in Fig. 8, on this page 


There are now at least six types of chain-grate 
Although 


stokers in regular use with anthracite duff. a 
anthracite burns almost entirely on the grate, due to" 
low volatile content, and no secondary or top “" ! 
i from excessive 
required, the grate does not suffer fro eae 


temperatures owing to the protective action 
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clinkered ash. Opinions differ on the desirability of fir- 
ing this fuel in a moist or dry condition, but the author’s 
experience leaves no doubt as to the advantages of 
having about 10 per cent. moisture in fine or small coal 
on chain-grate stokers. This reduces the amount of 
fly ash and coke reaching the boiler passes and flues, 
provides a better layer of fuel and facilitates even air 
distribution and quick ignition, and, owing to the 
absence of a cold dust cloud after the fuel enters the 
combustion chamber, allows more intense radiation to 
reach the green fuel bed. For those who prefer to fire 





methods, which enable definite amounts of two fuels 
to be mixed uniformly and accurately as part of the 
normal coal-handling work, are suitable for fuels | for inspection and cleaning after 14 weeks in continuous 
similar in size or free from excessive amounts of rela- | full-load service, and the station superintendent reports 
tively large pieces. Unexpected savings have been | that its condition was better than after operating on 
obtained with duff blends, beyond the anticipated | the higher-volatile coal alone. There was no “ bird- 
reduction in steam costs. For example, a power nesting,”’ and the brickwork was freer from hard clinker 
company operating chain-grate stokers on a washed | than after shorter runs before the change. The average 
pea-size coal having a volatile of about 20 per cent. | CO, of the flue gases had been increased from 12-5 per 
and 6 per cent. ash, decided to try a mixture of the same | cent. to 14 per cent., so that the drop in average 
fuel with 50 per cent. by volume (approximately | evaporation, due to the lower average calorific value, 


and fitting a second guillotine for controlling its thick- 
ness. One of these boilers was recently shut down 











TABLE III.—Comparison or ANTHRACITE PULVERISED-FUEL UNITs. 





= 
Tir John. | Cefn Coed. 














| 
New Jersey. | Aberpergwm. | Fuel Research. | 
Design Detoile — | 
Year built -- 1935 | 1935 28 : - 
Number installed... t dean 4 o a oe Te “ 1 
Capacity, M.C.R. . lb. perhr.| 240,000 55,000 | 25,000 25,000 5,000 
Pressure .. - Ib. per sq. in. | 625 375 | 200 220 _ 
Final steam temp. a deg. F. 850 560 700 600 _ 
Boiler heating surface . .8q. ft. | 13,230 7,740 4,830 4,000 
Water-wall surface ” 2,170 143 | 1,305 5,800 None 
Superheater surface 6,300 480 | 610 700 _ 
Economiser surface e 6,870 None 1,600 None None 
Air-heater surface - - 0,990 2,400 None None | None 
F urnace volume .. cub. ft. 16,930 5,850 | 2, | 3,500 990 
Type of pulveriser , “a 7 Hor. Ball Hor. Ball | Swing Ham. | Hor. Ball | Hor. Ball 
Pulveri.ed-Fuel system ay : Bunker | Unit } nit } Unit Unit 
Milling system air temp. deg. F. House In 475 deg. F. | House 120 } — 
; : | Out 150 deg. F. } 
Test Details :— 
Date : pe . 22.4.’37 12.5.’ 36 March, 1930 13.6.'34 18.5.’36 
Duration = hrs. 11-92 | ? 5 13-5 
‘uel size ie ..| & in. sq.-0 in. in. rd.—0 in. in. sq.—0 in. in. sq.—0 in. | & in. sq.—0 in. 
Moisture per cent. | 3-0 | . 10-6 | + 43.5 * » 2-0 | * . 1:7 
Volatile : 7-3 7-36 | 7-45 7-13 8-2 
F.C.M. .. an 4 74-7 70-45 | 75-6 74-14 80-8 
Ash . : - a | 15-0 | 11-60 14-45 16-73 9-2 
_ Gross cal. value B.Th.U. per Ib. 12,485 11,605 13,084 12,880 13,920(dry) 
Evaporation . Ib per hr. 191,630 41,300 | 20,500 25,857 4,940 
See » | 19,958 4, 2,720 2,972 
Evaporation, f. and a. 212 deg. F. Ib. per Ib. | 11-34 | 8-92 9-82 10-45 | 9-7 
Average steam pressure Ib. per sq. in. | 621-7 | 372 211 203 -6 - 
Final steam temp. deg. F. | 817-2 | 561 700 585 — 
Feed-water temp. » I 350 249 122 180 - 
Exit gas temp. - 272 604 500 592 579 
Average CO2 ai ‘- per cent. | 15-1 | 13-8 13-5 17°3 17-3 
Gross thermal efficiency aie 88-37 76-5 83-1 78-9 67-2 
Heat release B.Th.U. per cub. ft. per hr. | 14,700 9,870 13,080 10,900 — 
Evaporation per sq. ft. boiler h.s. per hr. (from | 
boiler and wall surfaces) ivi ; 12-42 | 5-25 | 3-34 5°75 _ 


| 
TABLE IV.—Comparison oF ANTHRACITE CHAIN-GRATE UNITs. 


| 








i j 
| | 


Bruck Mills, | St. Nicholas, 








Tumble Tareni Briton Llanelly 
| A.A.Co. Colliery. Ferry. Steel. | Canada. Pa., U.S.A. 
! | | 
Design Details :— | } ] | | 
Year built .. , } 1927 | 1930 1935 36 | 93: 32 
Number installed 2 1 | = 8 ste or 
Capacity, M.C.R. .. Ib. per hr. 25,000 35,000 36,000 | 30,000 30,000 100,000 
Pressure i Ib. per sq. in. 180 130 200 | 100 210 450 
Final steam temp. . * deg. F. | 630 ( 550 585 450 500 460 
Boiler heating surface sq. ft. | 5.83 | 6,182 6,200 7,719 10,500 
Water-wall surface «| None | None None None - 
Superheater surface 790 1,100 | 1,075 | 1,025 | None 
Economiser surface ; None None 4,666 None — — 
Furnace type . ..| 2 Ft. 1 Bk.| Long Bk. Long Bk. | Long Bk. | Long Bk. Long Bk. 
Draught ; -|F.D.& N.LD.| F.D. & 1D. | F.D.& LD. |F.D.&N.LD.| F.D.& LD. | F.D. & LD. 
Stoker type , oon L Louvre Louvre | Scissor Link | Link Link 
Stoker width . ..|Two5 ft. Oin.| 11 ft. 2 in. 11 ft.3in. | 13 ft.Oin. | 8 ft. 9 in. 18 ft. 0 in. 
_ Stoker area . .8q. ft. 165 175-5 169 | 2 167 424-5 
Test Results > | 
Date .. - 22.8.'29 30.3.'31 3.1.°38 | 20.7.°37 | Dee., 34 Dec., "32 
Duration hr. 6 6 24 | . a 42-5| Short 
Fuel size ; ..| & in.sq.—0 in. | } in.sq.—0in.*| & in.sq.—0 in.| & in.sq.—0 in.| & in.rd.—0 in.| & in.rd.—0 in. 
Moisture per cent. | 11-83 6-6 | 4-0 | 18-0 | 4-66 15-0 
Volatile o 6-68 6-06 7-3 8-0 | 8-61 | 4-0 
; : am 67°17 | 73-4 | 75-2 | 62-0 | 33-05 70-0 
Ash - is ' % | 14-32 | 14°48 13-5 | 12-0 3-78 11-0 
_ Gross cal. value B.Th.U. per Ib. | 11,470 11,200 13,475 10,700 | 14,800 10,850 
Evaporation A Ib. per hr. | 22,395 37,500 22,080 29,800 24,100 90,000 
Fuel used iv wil _ » on | 3,050 5,560 2,960 4,604 | 2,070 _ 
Evaporation, f. and a. 212 deg. F. 1b. per Ib. | 8-776 8-69 8-58 7-30 | 12-75 | — 
Average steam pressure. . . lb. per sq. in. | 171-6 130 160 1380 210 450 
Final steam temp. . deg. F 491-7 550 570 439 | 500 457 
Feed water temp. °° 144-2 52 110 187 217 _ 
Exit gas temp. ae 512-8 400 250 470 | 512 430 
Average CO2 .. : per cent. 14-6 14°5 9-3 | 12-3 12-0 13-6 
(ross thermal efficiency ~ - 76-76 76-6 68-25 66-2 83-0 74-0 
Fuel burnt .. per sq. ft. per hr. 18°38 —_ 22-4 | 22-0 | - 25-0 
Windbox pressure .. a in. w.g. 1-5 2 13 | 0-85 - _ 
Draught at economiser outlet a a —0-34 —0-8 —0-9 | -0°6 ~ 
Evaporation per sq. ft. boiler h.s. per hour } 
(from boiler and wall surfaces) .. ie 3-85 6-07 3-57 | 3-84 | — 8-58 
* Ex Cross Hands Colliery for experimental purposes. 
the duff dry, the explanation seems to be in the funda- | 55 per cent. by weight) of anthracite duff. Full-scale 


mental difference in the way it is burned; whereas | tests confirmed that the excessive swelling of the 
ist coal is consumed chiefly on the grate, dry fuel | higher-volatile coal almost disappeared, thus ensuring 
s burned in suspension above the grate. It would|a more uniform fire bed and a marked reduction in 
em better to increase the moisture artificially to a| the unburnt carbon in the ash refuse. The grate ran 
ed amount than to put up with the inconvenience | cooler, while the smoke emission was reduced to little 
‘t high fly-ecoke and variable firing conditions. The | more than a haze. 

* of evaporation can be varied over a wider range | The “sandwich” system of firing has been used 
ith moist fuel. for a number of years for firing coke breeze on chain- 
For satisfactory operation on duff, a boiler should | grate stokers, but the installation shown in Fig. 11, 

‘rporate certain well-defined features, but practically | opposite, is believed to be the first to operate satis- 
\y type of boiler or stoker can handle up to 70 per cent. | factorily on anthracite duff in conjunction with a washed 
! this fuel in conjunction with a higher-volatile coal. | size coal of under 14 per cent. volatile. Two 40,000-Ib. 

ie usual practice is to mix two or more fuels in a| boilers had their coal-feeding arrangements modified 

ry crude manner, but where proper equipment has | by inserting a division plate in the overhead coal 
en installed to ensure a thorough mixture, higher| bunker; providing two new down pipes with a per- 
roportions of duff have paid a handsome return forated steam pipe, for adding moisture, about 4 ft. 
~n the investment. Mechanical and electro-mechanical | above the bottom of the lower one conveying the duff ; 


a 





|was largely offset by the increased efficiency. A 
| fuel-bed thickness of 4 in. with 2} in. of duff, represent- 
| ing approximately 70 per cent. by weight, has been 
| found most satisfactory, and the boilers require no 
|more attention. This station now operates on these 
boilers continuously, whereas formerly it ran for two 
shifts on six days and only a few hours on Sundays. 








FIBRE CORES FOR COLLIERY 
WINDING ROPES. 


In the course of investigations on the deterioration of 
colliery winding ropes by the Wire-Rope Research 
Committee of the Safety in Mines Research Board, 
| frequent reference has been made to internal corrosion 
and corrosion-fatigue, and the influences of fibre 
cores on corrosion has also been discussed in the reports 
of these bodies. In view of the lack of definite infor- 
| mation regarding the suitability of various kinds of 
| fibre and lubricants for wire-rope cores, work has been 
| carried out with the object of investigating the effect 
of various alternative materials in order to deter- 
mine which are most suitable. As existing cores are 
generally satisfactory except as regards internal 
corrosion, the investigation was intended chiefly to 
develop means of preventing such corrosion as arises 
from the employment of particular fibres. 
A study, on which a report has recently been 
issued*, was undertaken of the different classes of 
fibre, together with the methods of preparation, spin- 
ning and lubrication. Special attention was given 
to the effect of the thin oils, used for batching, on the 
heavier lubricants used for impregnation, and the 
possibility of using a soap batch was considered. 
Alternative methods of preventing decomposition by 
treatment with synthetic resins and other materials 
| were tried but found to be unsatisfactory. No syn- 
| thetic material combining the required properties for 
| a satisfactory core material, viz., flexibility, mechanical 
strength, and lightness at a reasonable cost, appears 
at present to be available. 
Resistance to compression is the main property of 
a core, since it is required to provide adequate support 
for the strands of the rope, to keep them properly 
spaced in order that serious inter-strand wear may be 
avoided. Another important property is the retention 
of lubricant in order that the inner surfaces of the 
strands may be preserved from corrosion. Further, 
the core must be sufficiently flexible to withstand 
| repeated bending in service and should be free from 
substances liable to cause corrosion. In view of these 
requirements the investigation included a study of 
the various fibres, tests of moisture content and acidity, 
compressibility of the cores, and the retention of 
lubricant by them. 
Winding-rope cores are usually made of “hard fibre,” 
| such as Manila, New Zealand, or St. Helena hemps or 
African sisal. Soft fibres, such as jute or European 
hemp, are frequently used in haulage ropes. The use of 
| coir fibre has been suggested in view of its resistance 
to decay under unfavourable conditions, but no case 
is known of its having been employed. The different 
kinds of fibre may be divided into three groups depend- 
ing on the part of the plant from which the fibre is 
obtained, namely, (a) stem fibres growing in the bast of 
certain dicotyledonous plants such as jute; (b) leaf 
fibres growing in the leaves of a number of mono- 
cotyledonous plants such as manila, New Zealand, 
and sisal hemps; (c) fruit fibres such as coir, which is 
obtained from the fibrous shell of the coconut by 
| steeping the unripe nuts in sea-water. 
Under ordinary atmospheric conditions the amount 
|of hygroscopic moisture contained in air-dry hemp 
| fibre is about 10 per cent. Experiments described in a 
former reportt indicated that the corrosive nature of 
the fibre was connected with the moisture content. 
Whereas the fibre was very corrosive in the absence of 
air in a saturated atmosphere, it was not corrosive 
when free from all moisture. The moisture content 
was then examined to see whether it could be reduced 
while retaining the properties required for spinning 
into the form of rope core. The first step was to 
develop a method for drying the fibre so as to free it 
as far as possible from moisture, and to devise means 





* Fibre Cores for Oolliery Winding Ropes. By J. E. O. 
Mayne. Safety in Mines Research Board Paper No. 102. 
London: H.M. Stationery Office. [Price ls. net.] 

+ Safety in Mines Research Board Paper No. 97. 
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complete paper-making machine. The * stock * which 
generally consists of 0-3 per cent. to 1 per cent. of fibre, 
the remainder being water, enters, or should enter, the 
sand traps or rifflers, in a constant quantity and at con- 
stant consistency. Any heavy foreign particles settle 
out in the sand traps, whence the stock flows to a distri- 
bution trough and on to the screens, which remove shive, 
lumps, or knots. It now passes to the flow or breast 
box, the function of which is to level the stock across 
the width of the machine before it enters the slice, 
which projects (in high-speed machines) the stock on 
to the “ wire.” The “ wire” 
cloth, which is joined and made endless after weaving, 
and passes round various rolls, one of which, usually 
the couch roll, is driven. 
wire travels from the breast box, where it passes round 
the breast roll and over the table rolls, some of the water 
drains away. Heavy rubber belts called deckle 
straps, driven by contact with the wire, prevent the 
stock from flowing over the edges of the wire. The 
next over suction boxes which extract 
still more water. Sometimes a ‘‘ dandy roll,” driven 
by contact with the wire, is installed between two of the 
The dandy roll presses and smooths 
the web of paper, and, if required, applies the water 
mark. The wire returns round the bottom couch roll 
which, previously mentioned, driven. More 
water is either pressed or sucked out of the sheet at 


wire passes 


suction 


boxes. 
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LeitH WALK STRAINER. 


consists of woven wire | 


As the top portion of the | 


|} such as kauri pine or even cypress, which contain less 
| resin, would give a longer life, but cost more. Occa- 
sionally, concrete is used. The distribution trough is 
| generally made from timber also. 

Strainers.—Two typical examples have been chosen. 
| The Leith walk strainer, shown in Fig. 2, above, consists 
of four principal parts, namely, the vat, the strainer 
| drum, the diaphragm, and the mechanism for operating 
| the diaphragm and rotating the drum. The vat is 
| made of cast iron lined with acid-resisting porcelain 
tiles. The drum is a built-up brass framework covered 
with the strainer plates. These plates are usually 
| made of phosphor-bronze or rustless steel having slits 
| eut in them through which the pulp must pass. The 
slits vary in width from 0-008 in. to 0-050 in., according 
| to the class of paper being made. The strainer works 
|on the inward-flow principle, that is to say, the pulp 
passes upwards through the drum plates, leaving at 


channels. This makes cleaning easier, compared with 
the outward-flow principle. All impurities are left 
in the vat and are run off continuously or intermittently, 
as the case may be. 

The diaphragm is a perforated semi-circular plate 
to which is imparted a quick vertical pulsating motion 
which assists the pulp to pass through the slits in the 
strainer plates. While the pulp is being agitated by 
the diaphragm the drum is slowly revolving and any 
fibre clinging to the drum plates is washed off by means 





this point, after which it contains approximately 
15 per cent. to 20 per cent. of fibre. 
The web now takes its first unsupported jump 


from the couch roll to the first press felt. The latter 
irries it through the first press, where more water is 
extracted and the web is consolidated or felted. It 
then passes to the second press, and thence to the 
third if one should be installed. Sometimes 
one of these is arranged as a reversing press (¢.g., 
the second press in Fig. 1) to enable the bottom side 
of the sheet to make contact with the top press roll 
and so help to remove any felt or wire marks. The 
web now contains 30 per cent. to 35 per cent. of fibre, 
ind passes to the driers, steam-heated cylinders against 
which the paper is pressed by felts. Leaving the 
drier stack with a content of about 94 per cent. fibre, 
it passes to the calenders which give the paper a smooth 


press, 


finish, and on to the reel-up. Thence it is taken 
to the rewinder, to be trimmed, slit, and rewound in 
narrower reels, The paper is then ready for the 
market or further processing. 

Sund , ables.—These consist of plain troughs which 
are usnally constructed of timber. Pockets are pro- 
vided in the bottom and baffles are fitted across the 
trough at the pockets so that the stock is constrained 
to fi downwards and rise again, the speed of the 
. being sufficiently slow to allow any heavy foreign 
particles to settle in the pockets. A valve is fitted 
- bottom of the pockets to tacilitate cleaning. 
PM nent magnets are sometimes used to remove 
tietulhe particles. The magnets are hung across the 
u in the stream and provided they are strong 
hough and are sufficiently numerous they are useful. 
Pit ine is the usual material, and as the stock is 





ut ly slightly acid due to the addition of sulphate 
’t for sizing, their life is limited. 





of a spray device, inside the drum. The spray pipe, 
being inside the drum, washes any adhering fibre or 
impurities back outside the drum, that is, to the inlet 
side of the strainer. It is important to keep a steady 
level of pulp in the vat, and this can be attained either 
by fitting controlling sluices on each of the outlets or 
by connecting these outlets to a common chute and 
fitting one controlling valve in the bottom of the chute. 
The strainer can be driven by belt or by electric motor. 
This strainer, which is widely used for fine papers, is 
made in several sizes with drums up to 5 ft. in diameter 
and 8 ft. long. The commonest size, 3 ft. in diameter 
and 7 ft. long, can supply a paper machine making up 
to 1 ton of paper per hour. The drum on this size 
of strainer is usually driven at about 1-4 r.p.m., so 
giving a peripheral speed of approximately 13 ft. per 
minute. Usually a 5-h.p. niotor is fitted. 

The Bird screen is also widely used in this country ; 
indeed, in the newsprint trade hardly anything else is 
used. It consists of three main parts: the vat, the 
drum, and the operating mechanism. This screen 
utilises inward flow and the vat, which is carried on 
vertical flat-plate springs and is connected to the ends 
by flexible connections, is made to oscillate in a hori- 
zontal plane. It is claimed that any heavy foreign 
material easily settles in the bottom of the vat where 
the stock is relatively still. As before, the drum is 
generally made of non-ferrous metal and is usually 
100 in. long by 50 in. in diameter, the speed of rotation 
for this size being about 1 r.p.m. The vat is generally 
lined with copper. An adjustable dam is fitted near 
the top over which it is claimed the light impurities 
rise by maintaining a quiet area at the dams. Before 


these can operate it is essential to get rid of froth, | on | 
Timbers | which in many cases constitutes a serious problem, | cent. to 10 per cent. of china clay. 
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the drum ends, and thence passing through the outlet | 
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The mechanism used to oscillate the vat consists of an 
eccentric shaft driven by a 3-h.p. motor through a 
V-rope drive. The drum is driven by a separate 3-h.p. 
electric motor through a worm gear. Fig. 3, on this 
page, shows the outlet end of the strainer. 

Until recently, strainer plates were generally made 
of phosphor-bronze. Probably on account of wear 
and, to a greater extent, corrosion, the slits soon open 
out. Thus, in a particular strainer, slots which were 
originally 0-026 in. wide had opened out after five 
years to 0-055 in.; in this case the average hydrogen- 
ion concentration of the stock was 5. Rustless steel 
has come into increasing use despite its greater cost, 
and it is certainly more satisfactory. A strainer drum 
having stainless-steel plates costs about 25 per cent. 
more than the ordinary type. It is also claimed that 
for the same width of slit it will pass much more stock ; 
this is probably due to the ability of the stainless steel 
to resist corrosion, so that the original smooth surface 
of the slot is maintained. 

Centrifugal Separators.—In recent years there has 
been much successful development in the cleansing 
of paper stock by centrifugal action. Two machines 
are available which work on this principle, namely, the 
‘“* Erkensator,” a German machine, and the “ Purifuge,”’ 
a British machine. Their chief application is in the 
manufacture of fine-quality papers where it is essential 
to remove all dirt particles. The yare, of course, used 
in addition to the ordinary strainer and are located 
before these. 

Generally, mills making fine-quality papers use a 
percentage of rags, which have to be sorted with great 
care. Special care is necessary to ensure that all 
material having any rubber incorporated in either 
the threads or yarn is removed, as rubber introduced 
into the stock in this way is one of the biggest enemies 
of the paper maker. In order that rubber and any 
other light material such as cork can be dealt with, 
centrifugal separators are fitted with extractors. With 
the “ Purifuge,”’ the extraction of the light impurities 
is entirely automatic and continuous. The machine 
is direct-coupled to a motor fitted in the lower part 
of the body and entirely isolated from that part of the 
machine through which the stock flows. The outer 
basket is approximately 4 ft. in diameter and the 
motor runs at 575 r.p.m., giving a peripheral speed on 
the outer basket of approximately 120 ft. per second. 

Generally, the machine is more efficient, the lower 
the consistency of the stock. The makers recommend 
that this should, if possible, be from 0-3 per cent. to 
0-5 per cent. The machines, however, are frequently 
worked with consistencies up to 1 per cent., or even 
more. The “ Purifuge”’ is made in two sizes; the 
smaller, driven by a 15-h.p. motor, can deal with up to 
8,000 gallons of stock per hour with an output varying 
according to consistency, whereas the larger machine, 
driven by a 20-h.p. motor, deals with up to 13,000 gal. 
per hour. Many mills using these machines use 
loading, such as china clay, in their papers. The 
amount may be as high as 20 per cent., and the question 
whether the china clay is thrown out or not has been 





much discussed. The machines are certainly being 
operated satisfactorily on stock carrying up to 7} per 
Recently, another 
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system of cleansing stock by centrifugal action has 
been introduced, and consists of feeding the stock 
at a high velocity through a tangential nozzle into a 
stationary cylindrical vessel. For one system, known as 
the * Assablador,” it is claimed that it separates and | 
removes continuously both heavy and light impurities. 
The heavy and medium-heavy impurities are removed 
in the primary machines, while the light and medium- 
light impurities are carried away, a quantity of good 
stock being used as the vehicle, to a second machine, 
where the material treated in more dilute form. 
The good stock is returned to the system and the 
impurities are discharged to waste. With this system, 
there is no need to interrupt running in order to remove 
heavy or light impurities. 

Breast Boxr.—This is sometimes referred to as the 
flow box, and is generally constructed of timber or 
cast-iron plates lined with thin copper sheet, or copper 
plates braced outside with a skeleton framework or 
steel sections. The baffles, fitted to induce an even 
flow of stock, are generally adjustable for height to 
suit the immediate requirements of the machine 
furnish, and each paper maker has his own idea as 
to the disposition of the baffles. A typical box made 
from timber and copper liued throughout is shown in 
Fig. 4, on this page. This also shows the slice and | 
breast roll. 

Slice.—The function of the slice is to get the stock | 
on to the wire in as even a film as possible, which in the | 
case of a modern machine, say, 150 in. to 300 in. wide, | 
is no mean feat. Uf the slice fails to do this the paper | 
varies in substance across the machine and may become 
unsaleable. The modern high-speed machine 
usually fitted with a projection type of slice which, as 
its name implies, projects the stock on to the wire. | 
Such a slice, shown in Figs. 5, 6 and 7, herewith, forms 
1 dam in front of the breast roll, the depth of which is 
regulated according to the speed of the machine. The | 
bottom lip a of the slice is generally a thin Monel-metal, 
bronze, or stainless-steel plate in one piece, ground 
or seraped dead flat, This plate projects as closely 
is is safe to the top dead centre of the breast roll ¢, 
carrying the wire. The top lip, of the same material 
and very flexible, can be adjusted by the handwheel d, 
thus varying the vertical opening according to the 
consistency of the stock and the speed of the machine. 
The handwheels f, operating the adjusting screws ¢ 
fitted to the top lip at reughly 9-in. centres, enable 
the paper maker to correct variations in the substance 
of the paper at any section across the machine by 
varying the opening at that particular point. The 
body of the slice is of cast iron lined with copper. 

The adjusting screws g enable the height of the bottom 
lip to be relatively adjusted to the breast roll, while A 
tilts the slice around pivot j. The cover / forms a 
bearing for a perforated bronze tube m running across 
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| it is to be made, also the consistency of the stock, i.e., 


| projected through the slice per unit of time. 


| angle is formed between the top and bottom lip, and 
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This 
as the 


the machine. 
tube, known 
“evener”’ roll, 
driven by a_ small 
motor through a 
reduction gearbox 
bolted direct to the | 
back of the slice. 
Usually, the top and 
bottom lips are ar- 
ranged at an angle 
of about 13 deg. 
when operating with 
the mean opening of 
the slice. The slice — 
shown herewith is so 
arranged that should 
it become necessary 
to vary the mean 
opening of the slice 
on account of, say, 
improvements to the 
paper machine itself, 
enabling a _highe 
output to be 
tained, the top part 
of the slice can 
raised by means of 
adjusting screws k 
angle. 

The theory behind the design of this slice is based 
on elementary hydraulics. Knowing the substance 
or weight of paper to be made, and the speed at which 
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to 25 deg. P. and J.,* using a }-in. ball. Because of the 
reduction in weight and for reasons which will appear 
later, the rubber-covered roll is more popular on wide 
machines using a shaking breast roll. The breast roll 
is supported by the flat plate springs N (Fig. 6. 

herewith). The table rolls following the breast roll 
are generally made of copper or copper-covered steel, 
although recently a steel tube with a rubber covering 

has come into use. The rubber covering consists of 4 

thin soft cover next to the tube with an outer cove! 

| about } in. thick and of zero hardness P. and J. These 

rolls are mounted on ball or roller bearings, and are 

carried on the shake rails which are supported by 

flat plate springs similar to the breast roll. The 

function of these rolls is to support the wire, © hile 

their contact with the wire breaks the surface film 

of water on the under-side of the wire, thus helping 

to extract water from the stock. 

The open suction boxes are built up of brass plates 
the outlet at the back being connected to a pump which 
produces a vacuum equivalent to 5 in. to 10 in. of 
|mercury. Many materials, such as hard timber, cotton 
| impregnated with a plastic, Monel metal, and stainless 
steel, have been tried in attempts to reduce the wea! 
and friction between the wire and the box tops. At 
present, end-grain maple blocks are being increasing!) 


so as to maintain the correct | 


weight of fibre per cubic foot coming to the slice, it is a | 
simple matter to calculate the volume of stock to be 
Assuming 
that the speed of the projected stock through the slice 
is the same as the linear speed of the wire, the opening 
of the slice can be calculated, provided a coefficient | 
of contraction for the nozzle is available. The head | 
necessary to project the stock at the required velocity 
can be calculated from Bernoulli's equation. In 
practice it is found that the calculated slice-opening 
and head agree fairly well with the actual. The final | 
adjustment of the opening and the head is, however, 
generally a matter for the individual paper-maker, who 
chiefly considers the formation of the sheet at this 
point. The sectional view shows clearly how the 


the relative position of these to the “evener”’ roll 
and the breast roll. 

Wire Part.—This starts with the breast roll, which | 
is the first roll carrying the wire. This roll is carried | 
in roller bearings and is generally a bronze or steel | 
tube covered with rubber having a hardness of 15 deg. 


* Pusey and Jones “‘ Plastometer”™ scale 
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used; several mills report considerable savings in | section deals with views on the ferromagnetic and para- | at 21s., and it is gratifying to see such an excellent 
power with this material. The boxes are generally | magnetic states in so far as intensity of magnetisation | volume of nearly 500 pages devoted to the rural reader. 
carried on flat plate springs which are arranged to | is dependent on temperature. It is generally conceded | But the book should have appreciative users beyond 
oscillate to prevent grooving of the wire and box. | that an intrinsic magnetic field exists within a magnet, | the boundaries of the actual farm, for the author has 
Up to ten suction boxes may be used on pne machine. | but it is the magnitude of this field required by the obviously based his work broadly on current farming 

(T'o be continued.) theory that presents difficulties, and these the author | requirements and practice. It should thus be useful 
discusses in further sections. An important section is | not only to the designer of agricultural machinery, but 
devoted to a study of the limiting value of the intensity | also to others who may wish to extrapolate the ideas 








NOTES ON NEW BOOKS. of magnetisation of a ferromagnetic substance and) to general cross-country or military usage. Many 
be iif shows how this value may be calculated from two well- | automobile engineers should profit by the study of the 
lux conditions of air travel have changed remark- | known constants. The experiments considered in the | chapters dealing with air cleaners, cooling, repair and 


ably during the past few years, and the basic factors | earlier parts of this monograph lead to a theory of maintenance. Each chapter is concluded by a list of 
underlying the design, construction, location, and ferromagnetism which is developed later, the main | references, and the whole work is of an informative 
operating of aerodromes, have likewise been profoundly | theme being the extension of Curie’s law of para-| character. 

modified. Among the serious attempts made to investi-| magnetism to include ferromagnetism, in the same 

gate every aspect of aerodrome design and operation, | way as the gas law is extended to include fluids. The! In this country, training in foremanship and super- 
those of the German Institut fiir Luftfahrt, at Stuttgart, ferromagnetic equation does not claim to be a complete | vision is not yet out of its infancy and, in some indus- 
merit special, attention. This Institute has issued | statement of the complex facts of magnetism, but it| tries, has not been started. In the United States, 
several monographs during the past ten years, some of | can be regarded as a law to which ferromagnetic sub- | however, this matter has been the subject of tuition for 
which have been translated into English. Of these | stances tend to conform when the elementary magnets | a number of years, both at college and in works. The 
latter, two monographs have appeared in one volume. | are free to move under thermal action, with no other | claim is made for Foremanship and Supervision, by Mr. 
entitled Aerodromes; Their Location, Operation and | constraints than those supplied by an external magnetic | Frank Cushman that it is written as a “ practical hand- 
Design (London: Sir Isaac Pitman and Sons, Limited, | field and by an intrinsic field. In the appendix is given | book for foreman conference leaders and supervisors of 
price 10s. 6d. net). Part 1, the first monograph, deals| 4 method for calculating the temperature coefficient of | vocational education.”” Thus the subject-matter is not so 


with the location of aerodromes in air transport | 4 magnet. much foremanship, but the guidance of people by whom 
systems, while Part 2, the second monograph, treats of foremanship is to be taught. This is a feature not 
aerodrome planning in relation to flight and routine It is not easy to keep abreast of developments in | without significance as, also, is the fact that the United 


operations or clearance procedure. To complete the | modern applied chemistry, largely because publication | States have a section in their Education Office dealing 
present programme of the Institute, three other sections | takes place in widely separated parts of the world | with the vocational side of this important subject. 
are to follow, on (3) design of aerodromes in regard to| and in many languages. It is in the co-ordinating Mr. Cushman’s book, originally published in 1927, is 
climatic and topographic conditions in their immediate | and summarising of this literature that “Thorpe” | in three parts. In the first, the different types of 
zone ; (4) suitable technical layout of landing ground | has come to be of valuable service and a ready means | educational procedure, together with the aims under- 
and neutral zone; and (5) safeguarding of aviation | of reference to all interested in chemistry. Volume II | lying the holding of conferences, are discussed, as well 
near the aerodrome and along the open route, in dark-| of the fourth edition of this work, 7'horpe’s Dictionary| as the duties and responsibilities of a conference 
ness and in bad weather conditions. It is not easy, of of Applied Chemistry, by Dr. J. F. Thorpe and Dr. M. | leader. In Part II the theme is “The General 
course, to divide up the subject-matter in this way, since | 4, Whiteley (London : Messrs. Longmans, Green and | Problem of Training in Industry,” the section 
it must necessarily form a concrete and inter-related Company, “Limited, price 63s. net), has recently | covering the general duties of foremen and the 
whole, and overlapping and rather arbitrary arrange- appeared, and covers the section Bi—Chemical | methods by which these can be taught. ‘“ Some Charac- 
ment are unavoidable. However, so far as the pres2nt | Analysis. In this edition an attempt is made to bring | teristics of the Problem” are considered in Part IL, 
volume is concerned, this sub-division does not! the subject matter of the earlier volumes more into | together with a review of suitable methods and topics 
involve any very serious consequences, and a consider- accord with recent views and modern researches, and | for use in conferences. A list of questions suitable for 
able amount of information has been compressed into| g number of new monographs have been introduced. | discussion is given at the end of Chapter XIV. The 
small compass on such matters as the optimum number | The sections dealing with celluloid and cellulose plastics | reaction of the British reader to this work is likely to be 
and location of aerodromes, their economical and | wel] illustrate the recent developments in this sphere| mixed; if he bases his judgment on some of the 
efficient operation, aircraft traffic control, and so on. | of technical chemistry, while that devoted to chemical examples given, he may, indeed, be adversely 
A good deal of space is occupied with weather condi-| analysis, comprising pages 541 to 711, contains detailed critical, Thus, in the manufacture of electric trucks, 
tions, accompanied by numerous charts showing both | reference to potentiometric titration, colorimetric, the designers of electrical and mechanical equipment 
European and American prevailing winds and other chromatographic and electro chemical analysis, | are cited to have worked independently, with the 
data. It is pointed out that comprehensive and inten-| quantitative micro-analysis and also methods for | result that their products could not be assembled. 


sive meteorological research is still required, as this, | mapping ultra-violet and visible absorption spectra. A case of extreme folly, as this undoubtedly was, can 
after all, is one of the main factors in safe flying, when | have little educational value in the training of people 
taken together with improved blind-flying equipment. who are considered to have sufficient intelligence to 


Welding is an art acquired only by experience, but) become useful foremen, and is hardly calculated to 
One of the difficulties confronting those who design which it oo: angen beagprs: by all yet impress British readers. In spite of such defects, 
and construct buildings to-day is to choose between | “SINg engineers. The engineer, newly entering this| however, the book has value in that it will induce 
the many new methods and materials available. Even field of production method, is largely at the geoede of thinking on a subject which has been given too little 
when a given method or material has all the appear- the suppliers of apparatus and materials, and requires | attention in this country. The subject is covered in 
nen of coumdmess, these is & tabesel hecitetion to supplementary information to assist him in his choice ; | 9g pages; a useful bibliography is provided, in the 
commit those who pay the cost to an experiment with a a of the aw erep nated welding form of an appendix, and, apparently, a good index. 
something untried. Writers of text-books on building | *,C°VOPINE rapidly an panama en Se me “4 ‘ - heal The London publishers are Messrs. Chapman and 
construction must also exercise great caution, but with the newer materials of construction. / — Hall, Limited, and the price is 12s. 6d. net. 
not to the extent of excluding present-day practice. handbook to cover the whole ground must therefore be 


A recent book, entitled Building Construction, by Mr periodically revised. In Volume I of the third edition _ 
W.B McK - publishe d how M. aoe Longmans Ciesen of the book Praktisches Handbuch der gesamten Schweiss- Although the principles bearing on the alignment of 
. . MCNKay, § Bi Vv i es e . 


and Company, Limited, London, of which Volume I technik, the authors—Professor P. Schimpke and | curves by the string-lining method had been previously 
recently ; +) snared ( zice 6s net) 1 provides an excellent Ober-Ing. H. A. Horn—deal only with welding and recognised, it is only within the last few yoats that this 
guide gs of the seadiitenad pores of building cutting by gas; but they include electrical methods, | simple method has been adopted in railway practice. 
construction. Both the illustrations and text give | *Sether with thermit welding, in a useful table As the author of String-Lining of Railway Curves 
ound end wsseifesl enemenien of hace mathade hr comparing the application of the various methods, | (The Railway Gazette, London; price 7s. 6d. net), 
sane 't I h “_ attend as ti . id I itt together with concomitant requirements. The book | Mr. P. E. Knight has not only had the advantage of the 
he 4 weehae a 9 2 pe see om bl 0 Fa os justifies its claims to be essentially practical, and | study of the literature of the subject, but, as resident 
parry teeter wc ce ate Bs seat mes et describes in detail the methods of production of the | engineer of the Midland Uruguay Railway and associ- 
nasal waathen an eer which sufficient has not yet | 8952 used in plants serving single or multiple burners, | ated lines, he has had a large practical experience in 
eon published . Tho Mustentlens ene taadel enemies considerable space being given to pressure regulation and | examining and testing this and other methods of curve 
of asad duanabtemneuahd — enti ten mie ene ra safety precautions. Pipes and boilers naturally occupy alignment. As is known, the principle employed in 
am cess a> onky eaitheloen atuah may be made in| ™UCh of the space devoted to ferrous materials. A few using the theodolite, is that the angular deflections 
this respect tn he euamee of-chaut ff etme all | Pages only are devoted to repair work on cast iron.| from the tangent at any point shall be equal for 
round a eheles aut ee Guus akan fe patentie Modern development is represented by the section deal- equal chords. The basic principle of string-lining is 
obvious that the member must touch the all pees ing with the special problems of non-ferrous metals, air- | that for equal chords of a circular are the versines 
where if properly coustuastied The auther hae aee- craft practice demanding some space in the discussions measured at right angles, from the middle point of the 
duced this Snot enaiaie 0 & tent. book ion, be “A ue of welding of aluminium and magnesium parts with some | chord to the curve, are also equal. T he advantages of 
in the subject. and as such it ie in the oat rank, | 2otes on welding machines. The section on cutting by | the method are that the necessary equipment is of the 
=e aceniaanl large pre of tame tenia dees eon the gas flame includes underwater work, and, though simplest character. lhe calculations are also simple 
full details to be given po Px. oe sae te oe brief, is as methodical as the other parts of the book. | the adding and subtracting of numbers which represent 
relevant letterpress to be printed & ice Seen ede The final chapters mention the usual methods of non-| the versines of the curve, and the method is con- 
It is a book wich should aoe of great bec any a destructive testing, and give a comparison of the siderably more rapid than theodolite realignment. 
student or teacher of this hcvted B ~ | costs of electric and gas welding. The illustrations are | There is also the advantage, especially in the conditions 
> — liberal, but mainly of apparatus of Continental manu- | which are met with in many céuntries, that the engineer 
facture, and the text is amply supplemented with | can see at a glance exactly what his assistants propose 
Ferromagnetism, published by Messrs. Taylor and clear diagrams. It would justify translation, provided | in the way of slueing. A chapter is included on the 
Francis, Limited (price 7s. 6d. net), Dr. J. R. Ashworth | German standard identifications of materials could at | mathematics of the spiral and the development of 
Presents a discussion of the ferromagnetic properties | the same time be correlated with equivalent British | constants for checking purposes, and the necessary 
‘nd the ferromagnetic equation as the counterpart of | types. The volume is published in Berlin by Messrs. | tables for the calculations are also given. Simply and 








the fluid equation. The author makes no attempt to) Julius Springer at 18 marks. clearly written, this book will fit the pocket of the 
“ive definite views on the physical link which binds practical railwayman; it is just the right size and 
Magnetism to molecular matter. An early section contains the information he requires. 

shows how the magnitude of the effect of change of | The importance on the modern farm of convenient 

‘eMiperature on magnetic intensity is largely controlled _ power plant is emphasised by the appearance of a second Rome Exarsrtion, 1942.—The Department of Over- 


A the dimension ratio of the magnet, and that when | edition of Farm Gas Engines and ‘i ractors, by Professor | ssas Trade announces that H.M. Government in the 
‘tus ratio is very large, the temperature coefficient is| Fred R. Jones. The book is published by Messrs. | United Kingdom has decided to participate in the Rome 
hen characteristic of the magnet material. Another! McGraw-Hill Publishing Company, Limited, London, | Universal Exhibition, 1942. 
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LOAD DISTRIBUTION UPON 
CRANE SLEWING ROLLERS. 


By E. G. Fieaenen, M.I.Mech.E. 


THe location, fore and aft, of the centre of gravity 
of the revolving portion of a slewing crane varies 
according to the loading upon the crane hook. With 
the full load suspended, the centre of gravity of the 
loaded superstructure will lie in front of the centre-pin, 
while when the crane is unloaded, it will be at the rear 
of the centre-pin ; at some intermediate load the centre 
of gravity will coincide with the centre of rotation. 
In all cases except the latter, the application of 
resultant loading upon the roller path will be eccentric, 
and, consequently, the pressure upon the rollers will 
not be uniform. 

Naturally, the highest individual roller load will be 
imposed, upon the foremost rollers, when the maximum 
load is lifted by the crane, and the dimensions of all 
rollers must be proportioned to this loading since, in a 
live-roller ring construction, any roller may be in the 
position of greatest pressure. 

\s an example of the estimation of roller loads, the 
case may be considered of the live-roller ring for a 
4)-ton Titan crane, illustrated by Fig. 1. Here, the 
roller centres lie upon a circle of 31 ft. diameter, and, 
when the crane is fully loaded, the revolving super- 
structure imposes a vertical load of 343 tons at a point 
8-9 ft. in front of the centre-pin, as indicated. 

There are 56 live rollers, 12 in. diameter and 7 in. 
face. Curved loading beams, provided with roller 
path segments, are attached to the superstructure, fore 
and aft, and each beam is long enough to cover 16 
rollers, simultaneously, so that the load of 343 tons is 
distributed over 32 rollers. The lower roller-path is 
continuous and is supported, very rigidly, by the 
structure of the supporting gantry. Both the rollers 
and the roller-paths are elastic and, consequently, 
deflect in proportion to local loading. To ensure 
efficient operation, it is usual to make the supporting 
beams for the roller-paths very rigid and, in what 
follows, it will be assumed that the roller-paths, as a 
whole, remain in true planes when loaded. 

The problem may be solved either analytically or 
graphically, each method providing a useful check upon 
the other. 

fnalytical Solution._-The active-roller groups form 
a system loaded with a direct vertical load of 343 tons 
and a moment-loading of 343 8-0 3,050 tons-ft. 
Since there are 32 rollers, in action at once, the direct 
load, upon each, is 343/32 10-70 tons. To resist 
the moment-load, the roller group has a moment of 
inertia (Wr*) value as under : 


Number of 


. 2 t a? 
Rollers. Radius-Ft 2 Kkadin 
1 4 47s 
7 15-28 Ts 
2 14-87 442 
2 14°30 410 
13-56 S368 
2 zm S18 
4 ll o4 267 
2 10-30 213 
I for front geroup 2,004 
Groups 2 
I for active rollers 5.028 
I 5,028 
Z 383-5 
" 15°46 


343 x 8-9 
383-5 
8-00 tons 


Moment load on outer roller 


Extreme front rolles Fy 
Moment load 8-00 


Direct load 10-70 
Total 18-70 tons 
Extreme back roller B, 
Moment load 8-00 
Direct load 10-70 
Total 2-70 tons 


(¥raphical Solution.—Reterring to Fig. 2, set out. to 


scale, the longitudinal location of the active rollers 
upon a base line F B, representing the plane of the 
lower roller path. Draw the vertical line of action of 
the superstructure loading G H. 

Now when, at some intermediate loading on the hook, 
the line of the superstructure loading coincides with 
the centre pin axis, all the rollers will, obviously, be 
loaded with 343/32 10-70 tons each. As, however, 


the hook load is increased and the resultant of the 
weight of the loaded superstructure moves to the left. 
the loading upon the rollers, to the left, will increase, 


ENGINEERING. 


while that on those to the right will correspondingly 
decrease, until a point of application will be reached 
where the roller B,, on the extreme right, receives 
zero load. 

It has been assumed that the roller paths remain 
substantially plane, under loading, and that the rollers 
are elastic and, consequently. deflect in direct propor- 
tion to the loading upon them; therefore it is clear 
that some such line as CD (to be located) may be 





Fig.1. 
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line of the group, is always twice the mean load in t}, 
group (which in the present instance is found to |y 
10-70 tons). Consequently, when B, has zero load 
F, will be loaded with 21-4 tons. 

Set off E J = 21-4 tons and at the centre K I. 
10-70 tons. Join JL. Then JL will serve as a, 
influence line indicating, by intersection with the 1i 
of loading, the corresponding load on F,, for it will 
be observed that when the superstructure result» yt 
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regarded as an ~ elastic line *’ and will indicate, with 
reference to the base F B, the progressive decrease of 
roller deflection and loading from left to right. 

Now, assuming B, to have zero load, we have to 
find the centre of gravity of a succession of roller 
loads, increasing in magnitude in direct ratio of their 
distance from B, and having moment arms, about B,. 





Roller Radius Radius? 
Bb, 0 
Be 0-032 
Bz 0-348 
Ba 1-348 
Bs 3-610 
Be 8-180 
BK 15°350 
Bs 26-600 
be 664 
F? 725 
Fe 788 
Fs S45 
Fs SSS 
Fs 922 
Fo 946 
Fy 958 
247-26 6,791 -463 
6,791 -468 
Centre of gravity from B, 27-4 ft 


247-27 


equal also to their distance from B,. The moment of 
each load will consequently vary as the square of its 
distance from B,, as tabulated above. 

Indicate the position of this centre of gravity by 
vertical E J. 

Now, in such a group of elastic members, the sum 
of two loadings, equidistant about the centre of gra vity 








coincides with the centre line, as at K L, the load 
indicated for F, is 10-70 tons, while when the line ot 
| action is at EJ, the influence line indicates a load of 
| 21-4 tons, as we have just shown to be the appropriate 
| value. 

Actually, in the present case, the line of the resultant 
is in an intermediate position, G H, indicating 18-8 tons 
on F,. Project, therefore, H horizontally to cut the 
| vertical through F, in C. Join C L and extend to cut 

vertical under B, in D, then D B indicates the load 
|on B, to be 2-5 tons. 
| As a check, scale the vertical load lines, below the 
| rollers in the diagram, and multiply the sum by two 
| (for each location indicates two rollers, see Fig. 1). 
| In this way we get 339-4 tons. which checks fairly 
| with the analytical solution, as do also the maximum 
| and minimum roller loads. 














6,000-Ton Hypravutic Press ror Arrorarr WORK 

The process of pressing metal parts from sheet, utilising 
a rubber buffer pad is coming into extended use in thix 
country for the production of aeroplane components of 
aluminium alloy, and we understand from Messrs 
George Cohen, Sons and Company, Limited, 600, Con 
mercial Road, London, E.14, that they have supp!iec 
a number of hydraulic presses for this work. Some wer 
of as much as 1,000 tons’ capacity, but this size is ta! 
exceeded by the 6,000-ton press which they have recent!) 
supplied to a British aircraft firm. The press, origin«!’) 
constructed by Messrs. Henry Berry and Compan) 
Limited, Leeds, weighs nearly 250 tons, and has a tabi 
measuring 11 ft. 4 in. in length by 8 ft. in width. 1 
two rams are 36 in. in diameter. Although it had beet 
out of use for some years, the press was quickly put it 
| working order, and was able to commence product 
| several months in advance of the earliest delivers 

| by which a new press could have been obtained 
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IN THE UNITED STATES. 
(Concluded from page 87.) 


to the disposal of water once it had been diverted | improperly controlled road drainage. This gull 


from a field by a terrace, and the record of this | has advanced at a rapid rate, although checked for 


unfortunate lack of foresight has been written|a time by growths of honeysuckle. Fig. 3 


in a havoc of gullies now to be found throughout | below, illustrates road damage of the type mentioned 
This view is of an abandoned road in South 


the southern and south-eastern parts, as well as/ above. 
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OIL EROSION AND CONSERVATION | typical of many instances due to more usual) drainage water. The laying out and the protection 
At the point where this view was} 
| taken, the gully was 100 ft. across and 75 ft. deep, | 
| and represented a loss of soil of about 325,000 cub. | 
Untit a few years ago, little thought was devoted | yards. Fig. 29 shows a gully 35 ft. deep formed by 


of the field waterways is perhaps the most difficult 
job confronting the man who plans a terrace 
system. 

Several types of run-off channels are proving 
successful under field conditions in the Government 
demonstration areas. One method becoming in- 
creasingly popular is that of leading the terraces 
to a natural depression in the field, seeded with a 
thick-growing meadow crop, such as a mixture of 
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Roap Twick WasHEp-Ovut By TERRACE DRAINAGE. 


in many other sections of the United States. Water | Carolina at a point where the location of the road 
concentrated by terraces has been the direct cause | has been changed twice, and when this view was 
. gullying in far too many instances; in fact, | taken even the road then in use was threatened with 
a. frequently come to an end at the brink of | destruction. In United States Soil Conservation 
oe 2 oe along farm property lines, and | Service demonstration areas, a terrace system is con- 
. iv Americ an country roads have been damaged, | sidered complete only when the water may be safely 
pander ruined, by the reckless discharge of | conducted to a stabilised grade through a system 

— water into roadside ditches. | of protected waterways. Water is discharged into 
. preamp _illustrations might be given of | a road ditch only when no other outlet can be found, 

“astrous gullying, but the two shown in Figs. 28| and even then the ditch will be protected from 


and 29, Plate XII must suffice. The first i rullvi , : ’ 
the State of W. suffice. The first is from | gullying by a series of baffles. Frequently, a 


mncon 


ashington, and while caused by the | protected waterway is built parallel to the road 
trolled overflow from an irrigation dit 


ch, is| if it is thought that the latter may be damaged by 
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OUTLET WITH SODDED STEPs. 


| grasses and legumes. For lesser slopes these meadow 
| strips are working out very well. Terrace outlets 
on steeper slopes, however, demand more protection 
than vegetation alone always can give, because of 
the large quantity of water often discharged. To 
prevent the formation of gullies under the cutting 
| force developed, such outlets should in addition to 
vegetation protection be reinforced with a series of 
| baffle dams throughout their length. Dams made of 
| concrete, stone, fence posts and wire, creosoted 
| lumber, or any suitable material available on the 
| farm, may be used. Figs. 30 to 37, and 39 to 41, 
| illustrate some of the phases of this work. Fig. 36 
| shows a terrace outlet channel, seeded to grass and 
| protected during germination by burlap, which will 
jlast until the sod is established. Another outlet 
| channel is shown in Fig. 37. This is on a steeper 
| slope, and has been stepped. The Bermuda grass 
| with which it has been sown washes over and 
| protects the sod steps; the long runners enable 
| the grass to spread rapidly to stabilise the slope. 
| Fig. 30, Plate XII, shows another instance of ditch 
| treatment. Here the channel has been seeded, treated 
| with mulch and protected with wire netting until the 
| soil has become stabilised by growth of the grass. A 
| more elaborate outlet channel is shown in course of 
construction in the view in Fig. 31. Here the steeper 
slope is being dealt with by means of concrete 
spreaders or sills, the work being done by one of the 
units of the Civilian Conservation Corps, of which 
more will be said below. Fig. 32 shows another 
example of masonry check dams, this being in 
Lancaster County, Pennsylvania. For the final 
discharge of field drainage into creeks or other 
| stabilised run-off channels many forms of protection 
|are adopted. Two are illustrated in Figs. 39 and 40, 
| page 240, of which the first shows a small loose-rock 
| coomountenl “ bootheel,” which has proved very 
| effective, while the second is a more elaborate 
| triple-drop masonry terrace outlet structure finished 
with two buttresses. The unexcavated soil in the 
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foreground unfortunately largely obscures the third 
drop in this view. 

In reference to the subject of gullying and its 
prevention, it is to be noted that gullies may start 
from natural surface inequalities or may originate 


in wagon tracks, mole holes or cattle paths, or from | 


ploughing up and down a slope. Where head erosion 
occurs on the upper part of a watershed, it makes 
channels for the rapid removal of excess water from 
field slopes, which is delivered in large volume to 
the natural drainage channels at the foot of the 
hill. The capacity of the latter in consequence is 
overtaxed and becomes greatly enlarged by erosion, 
resulting in the formation of deep gullies. Often 
drainage water falls over a ledge or shelf into a 
ditch, and, undermining the bank, causes caving, 
with the result that the fall moves upstream. In 
some instances gullies starting at the bank of a 
natural watercourse and work back into the land 
slopes until they obtain a depth of 50 ft. or 60 ft., or 
more, often branching in the process. Such branching 
may spread to form a complete network over a 
watershed. Gullies will work back through almost 
level land at the rate of 30 ft. to 50 ft. a year. In 
some areas disintegration and erosion is aggravated 
by frost, which may spread the trouble over wide 
areas. Many large gullies would never have formed 
if proper preventive steps had been taken, and while 
it is impossible to make every square foot of any sort 
of land suitable for cultivation or to make pasture 
absorb all the precipitation that falls on it, in order 
to prevent gully erosion excess water should always 
be conducted away at low velocity. Certain means 
of attaining this end come more properly within 
the sphere of the agriculturist, and only those 
falling within the field of the agricultural engineer 
will now be considered. 

No matter what method is adopted for the control 
and reclamation of a gully, it is first of all important 
to check erosion at its head and where possible 
intercept the water entering the gully and divert 
it to the nearest natural watercourse. In shallow 
gullies, 3 ft. to 4 ft. deep, at the upper end, head 
erosion can be quickly checked by building a low 
obstruction or dam close to the head. Silt will 
quickly settle, the drop of the water will be reduced, 
and undermining will soon be decreased. If the 
gully is deep, silting will take longer and the pre 
caution is necessary of placing brush and straw at 
the foot or in front of the fall, holding it down with 


posts. Fence posts are first driven from 2 ft. to 


3 ft. apart, straw is thoroughly packed round them, 
a few branches are laid crosswise and interwoven 
between the posts, and brushwood is then packed 
in, extending nearly to the top of the bank. Natural 
control of gullying occurs where there is sufficient 
vegetation to hold the soil by the root systems. Wild 
honeysuckle is effective and spreads rapidly, but is 


TO Run-Orr CHANNEL. 
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TrreLte-Drop Masonry TERRACE OUTLET. 





liable to invade culti- 
vated land and is not 
favoured by all farmers. 
Planting trees is effec 
| tive and is well adapted 
to land that is very 
| steep, or that is gullied 
so deeply that the cost 
of reclamation would be 
| prohibitive. In some 
cases this is in fact the 
| only economic solution. 

The best results are 
secured where some kind 
of dam is constructed to 
encourage the settling 
out of soil that would 
otherwise be carried off. 
Soil-saving dams are of 
many kinds, according 
to the materials econo 
mically available. Stones 
cleared from fields can 
be used for masonry or 
rock dams; otherwise 
timber, brush, straw, 
and sods can be em- 
ployed. Where timber 
is plentiful, dams can be 
built at small expense. 
Straw is serviceable for 
low dams, held in place 
by stakes as previously 
indicated. Woven wire 
fencing can be made to 
serve, supported by 
posts. Most temporary 
dams of this kind are 
porous to both water 
and silt when first built, 
but they quickly block 
up with trash and soil 
brought down bv the 
water, and are never 
subjected to the heavy 
pressures exerted on a 
watertight dam by the 
impounded water. If 
permanent dams are 
built, arrangements must be made to pass the flow 
of water over or round the structure or through 
it by means of a conduit. Any spillway must, of 
course, be non-erodible and the dam _ structure 
must be protected against water cutting round the 
ends. 

Wheat straw is often conveniently available in 
large quantities and can in some cases be delivered 
into the gully by the threshing machines. Witb 
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Masonry Dam In DEEP GULLEY. 


large gullies, with small drainage area and littl fall 
the straw dam proves successful, but with large! 
flows is liable to be washed out. These dams must 
be built lower in the middle than at the sides, and 
should be constructed first near the gully mouth, 
being repeated upstream as each silts up and can 
he seeded as the straw rots. 

Sod dams are often employed in small gullies on 
moderate slopes. In order to get the sod well 
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started, it is usually placed above a small dam of 
rock. brush or other inexpensive material. One of 
the best methods is to place the sod in loosely- 
woven sacks, and build it in this way into the dam, 
the sacks being placed end to end across the gully. 
The hardiest grasses to be found in the neighbour- 
hood are used, and a good growth develops before 
the sacks rot out. If stakes are available, dams can 
be built by driving two staggered rows at various 
distances apart, across the gully, filling in between 
with stones or straw. Such dams are built in series, 
the distance between them being such that silting 
above one will extend to the next. When silting is 
complete, another series can be built until the gully 
is filled as desired. 

If timber and brush are available, dams of such 
material can be built, but success will not attend 
the mere dumping of brushwood into a gully. 
Where the flow is small, loose brush is sometimes 
employed, weighted down by logs or rock. Where 
large. the brush is held down by crosspieces or wire to 
stakes. or brush woven between stakes is employed. 
In such work it is common practice to lay a founda- 
tion for the work of lopped branches placed pointing 
downstream ; in the structure itself, the branches 
are set across the stream. Such dams need to be 
built lower in the middle than at the sides and the 
bottom and sides of the gully may be advantageously 
prepared with a 6-in. layer of straw. In all such 
dams steps must be taken to hold the brush down, 
either by weighting or by means of heavy wire. 
If brush is very plentiful, gullies may be filled, but 
it must be trampled down and weighted with 
rock to be effective. As an alternative, the gully 
may be filled by degrees with overlapping brush- 
wood, the tops pointing upstream, and the leaves 
being scattered among it to catch the silt. When one 
layer is silted over the process is repeated. 

The woven wire dam is used in every part of the 
United States and consists of a low fence run across 
the gully with posts set close together and anchored 
upstream if the force of the water is great. The 
fence posts are set about 4 ft. apart, the end posts 
being sunk in a trench extending into the gully 
sides. The wire netting is 30 in. to 36 in. wide and 
is set well into the ground, the soil on each side and 
at the ends being well tamped. Silting is encouraged 
by means of straw, leaves or fine brush placed 
against the netting. One example of wire check 
dam treatment is illustrated in Fig. 33. This gully 
in South Carolina was treated with low wire check 
dams and sodded. The gully sides are seen to have 
been cut back and planted with young trees. A 
more elaborate type of wire and rock dam is shown | 
in Fig. 34. This is in Nevada. The dam is 410 ft. | 
wide and contained 435 cub. yards of rock; it 
is a check dam and as will be gathered was built | 
by the Civilian Conservation Corps. 

The more pretentious works necessarily approach 
in character to engineering structures of the simpler 
type and therefore need little description in these 
columns. Low masonry dams are in common use, 
and when the pondage has silted up extra height 
is often added. Fig. 35 illustrates Civilian Conserva- 
tion Corp men at work on a 14-ft. masonry dam in 
California in order to control erosion in a creek. 
It will be noticed that the abutments are being 
carried well into the sides, a very essential precau- 
tion, as is well known. In Fig. 41 work on another 
masonry dam is seen proceeding, the serious nature 
of the erosion being very evident in this view. 
Earth dams again may be utilised in suitable 
conditions, and with the necessary precautions. 

_The frequent references in the foregoing to the 
Civilian Conservation Corps make it desirable to 
give some particulars of this interesting organisation, 
brought into being practically within a few hours 
of Mr. Roosevelt’s assumption of the Presidential 
office. A recent report shows that the Corps has 
constructed 25,000 miles of motor trails; 15,000 
miles of telephone line ; 420,000 erosion check dams 
of the types described above; carried out disease 
and insect control on some 3,000,000 acres of forest ; 
planted 98 million seedlings in afforestation work ; 
improved a million acres of forest, and put in 
—— man-days in forest fire-fighting. Clearly 
te organisation for such great results must be on 
an extensive scale, and be brought toa high degree | 
of effi lency. That every effort has been made in 
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the latter direction is evident throughout its. brief 
history, of which it is well worth while recording a 
few particulars. 

After consultation with various officials, Mr. 
Roosevelt in March, 1933, asked Congress for 
authority to proceed with a plan to give temporary 
employment to civilians on simple work, such as 
forestry, soil erosion, flood control, &c. As soon 
as the authority was given and funds were made 
available, a director was appointed; men were 
enrolled throughout the country, beginning on 
April 7, and on April 17, twelve days after the 
Corps was inaugurated the first camp was at work. 
At first the camps were of Army tents; very soon 
timber huts were provided, and all the necessary 
facilities and amenities provided. Men enrolled at 
rates which ran at times to over 10,000 a day, and 
the Army to which fell the task of transporting 
these great numbers had a bigger task than was 
required of it in the first three months after the 
country’s entry into the war. For the moment 
this was allowed to take precedence of all normal 
Army work. The camps are officered from the 
Army Reserve, although at first Regular officers 
were employed. The numbers employed annually 
amount to about 450,000 young men, 50,000 ex- 
service men, and 15,000 Indians, a further 35,000 
representing officers, supervisors, foremen, technical 
experts, educational advisers, and so on. At any 
one time the number of youths at work does not 
exceed 300,000, but it is estimated that over two 
million have benefited by the work thus provided. 
The qualifications require citizenship of the United 
States, a state of unemployment and need of work, 
good character, age between 17 and 23, unmarried 
and out of school, and physically fit. The maximum 
term of service is two years, and the hours worked 


| eight per day and a week of five days. The enrollees 


receive 30 dols. per month pay, of which a good 
part is sent home to the families of the young 
workers. 

The Corps exists as an independent organisation 
operating under the technical supervision of long- 
established Government departments, such as the 
War Department, the Department of the Interior, 
Agriculture and Department of Labour. The Office 
of Education participates, as does also the United | 
States Veterans’ Administration. More than 3,5 
camps were worked during the first five years, the 
largest number at any time being 2,652. 

The organisation has proved of immense benefit 
to the youths who have availed themselves of it. | 
It has brought them self-respect through useful 
work, which has enabled them to help dependents. 
It has developed their physique through healthy 
outdoor occupation at a time of life when they are 
most able to benefit by it. It has taught many of 
them useful trades and occupations, the handling 
of many types of machinery, and so on, as well as 
continuing their education in the camps. Healthy 
recreation has been provided and abundance of 
good food. In fact, out of the loafer and the hopeless 
youth of the depression the organisation has pro- 
duced an army of capable and healthy men, giving | 
every promise of becoming first-class citizens, thus 
increasing manifold the actual value of the work 
which the Corps has accomplished up and down the 
country. One more fact may be noted, namely, 
that the work of the Corps has had a valuable 
educational effect on the people as a whole, so that 
the latter are now of their own accord adopting 
improved methods of work, or corrective measures 
to alleviate the effects of soil erosion, &c., and in 
this way also the whole country is benefiting, so | 
that former wasteful methods will, it is hoped, | 
before long be largely discarded. 

In the preparation of these articles we are 
greatly indebted for assistance to the officials of | 
the United States Department of Agriculture Soil | 
Conservation Service, to whom also our thanks | 
are due for the excellent photographs, &c., by 
means of which they have been illustrated. 








ELEcTRICAL INDUSTRIES BENEVOLENT ASSOCIATION.— 
The annual general meeting of the Electrical Industries 
Benevolent Association, to which all members are invited, 
will take place at 12 noon on Friday, April 21, in the 
River Suite of the Savoy Hotel, Strand, London, W.C.2. 
The annual luncheon will follow at 1 p.m., and application 
for tickets should be made to the secretary of the Associa- 
tion, 6, Southampton-place, Holborn, London, W.C.1. 





DETERMINATION OF STRESSES IN 
ROTATING DISCS UNDER ELASTIC 
CONDITIONS. 


By 8. J. E. Moyes, B.Sc., A.K.C. 


Most methods for determining the stresses in 
rotating discs of irregular profile under elastic 
conditions are based on the principle of approxi- 
mating the given disc to a series of discs having a 
profile for which an exact analytical solution exists. 
In these methods, use is made of tables of constants 
or curves prepared from the exact analytical 
solutions of the elemental discs to which the given 
one is approximated. If a great deal of labour is 
to be avoided, it becomes essential to have these 
constants or curves, as for instance, in the methods 
of Donath,* Arrowsmitht and the author’s former 

| one,t and it will be seen that all contain the inherent 
error of substituting other profiles for the actual 
one. 

Freedom from both these disadvantages is 
secured in the method of small differences first 
proposed some years ago.* Owing to the form 
in which it was proposed to apply the method, 
involving a fair amount of trial and error, the less 
laborious methods*t{ enumerated above appear 
to be generally used. Elimination of the disadvan- 
tage of trial and error and a recasting into an easily 
|applied form, appeared to the author to place this 

method of small differences in a comparable position 
with those first mentioned, securing at the same time, 
freedom from prepared tables of constants or curves 
and increased accuracy, especially in discs having 
straight-sided tapered profiles. The following 
analysis shows how the principle of small differences 
may be employed to yield an easily applied method 
using systematic tabulation and involving no trial 
and error. 

Consider a finite element of a rotating disc 
| shown in Fig. 1, page 242, where :— 

vy, is the average radial stress over the element, 

8, is the change of radial stress over the element, 

o ¢,, is the average tangential stress over the element, 

8c; is the change of tangential stress over the 

element, 

Xm is the mean radius of the element, 

Ym is the mean width of the element, 

5 y is the change of width over the element, 

w is the density of the material, 

w is the angular velocity of rotation. 


| 


By considering the equilibrium of the element 
in the radial direction, we may write the following : 
bc ) ba 

(© + 25) (vm + 54) (2m +) 80 


2 


(c ™m ~er ) (ym + 2) (+m V = )a . 


oy 2 
: " wa 

82. yYm-5 0+ ym rh, .82.8 8. r 0. 

Dividing by x» ym 2% @ and neglecting quantities 

of the second order, the above equation resolves 
into 

by ba 
orm \— 1 =) + ber ot 


Yn = &m 


- Fy 


bx +K z% bx 0, 
mm Im 
where 
w w 

g 
which can be written in the form 


K = 


ba oe) a 8 
5 oy * tp (7b - Ce) = erred + K xj, zs (1) 
If the elastic displacement of any radius x is put 
equal to u, then the tangential strain may be 


written as 4 and at the mean radius z,, of the 
x 


element we may write 


K <* = a ila : - (2) 
where E is Young’s Modulus and v is Poisson’s ratio. 
By differentiating equation (2) and writing small 





* Steam and Gas Turbines, Vol. I, Art. 81. Stodola: 
translated by Loewenstein. 

+ “ The Design of Rotating Discs,’ by G. Arrowsmith, 
ENGINEERING, vol. cxvi, page 417 (1923). 

t “Determination of Turbine Disc Stresses,” by 
8. J. E. Moyes, ENGrngertna@, vol. cxlii, page 109 (1936). 
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differences for infinitesimal quantities, 
br (du u . 
E = ™) 5 0; vig, . (3) 
rm \d ty rm 8 
x 
. . . c + < 
“™ is the radial strain of the element at the mean “™ = 
dz a, - be, 
radius x,, and this can be written as - 
_ diy 
daa m "tn ve bn . - (4) 
Substituting in equation (3) the value given for radial '$. = dx 
and tangential strains in equations (2) and (4), m3 ” 
we have . 
se 

64 a. 
ms (Fr, 4/™ re. vo, ) oo; wdc, (5) 
By substituting in equation (5) the value given for ‘ . - --2625rad 
3°, in equation (1) and rearranging the terms, ts Axis of yRotation _ . 
we may write: esa.) ~~ is “ENGINEERING” 
Oo; —~— @; ) ’ \o re K rh : 4 (6) in turn, can be used to determine the change of 


r . 
= ™ ‘ "Um rm stress more accurately, two evaluations usually 


which is of the same form as equation (1) giving the sufficing for this purpose, for a reasonably small 


. - : . bz 
change of radial stress over the element. value of oz Clearly, for the small values of — 


It will be seen that these two equations giving the m ; “o 
’ , > of . very little error 
change of radial and tangential stress over the that are used in this type of work, very little 


; . . “4 > ; ; » > ad - i 4 
element, will lend themselves readily to a systematic would be introduced by using ney — 
tabulation for evaluating the stresses in any disc, values for the mean stresses, instead of the "ith 
once the end conditions are known PF ones, in order to calculate the changes. Wit 

Taking a case that usually occurs in turbine the change of stress in the first es thus — 
practice, viz., zero radial stress at the bore when lated, the tangential and — er . itt ” 
rotating with an external centrifugal load due to CUT radius of the first element can be written 
the dise head, blades and shrouding, &c., the pro- down in terms of the unknown f and the centrifugal 
cedure would be as follows constant K. In order to obtain a close estimate 

lhe dise from the bore to the neck is divided Of the mean stresses in the second element so as 
into a number of small elements that follow the * obviate the double evaluation as i > ten ie 
profile to any desired degree of accuracy, and the ™ the first, the mean stresses are taken to be the 
. i stresses at the inner radius of the element (outer 














' 5 5 , 5 . . > , 

quantities =, y wnd Kar? .°*, calculated for radius of the first element) plus one half the change 

tm Ym vm of stress over the first element. With the mean | 
each element. For tue first element (whose inner stresses thus estimated. the change of stress over ee ee a, 4 a 
radius is at the bore), the end conditions are given the second element can be calculated. Clearly this (6663.C) Radius x in Inches ENGINEERING 
at the inner radius where the tangential stress is process can now be repeated for the succeeding where 
an unknown quantity f and the radial stress is elements until the neck is reached, whence both L external centrifugal load on disc head, 
zero. By using these end values for the mean radial and tangential stresses will be obtained in Ay cross-sectional area of disc head, 
values of the tangential and radial stresses, respec- terms of f and K. By using the neck condition ~~ radius of C.G. of dise head, 
tively, of the first element, an approximate estimation formule :*. Ys = yw —_ 
of the change of stress over the element can be - or ments apogee 
obtained by equations (1) i (6 te f the _ 7 r 1. (2 } 7 0 

y eq 8 (1) and (6) in terms of the — oy, - Ky rs\ a. ’ ane o tangential stress at neck, 
unknown stress f and centrifugal constant K. — diy 9 
. J Ce radial stress at neck. 
Using these calculated changes, more accurate ® “The Deaign of Rotating Discs.” bv G. Arrowsmith 4 


values are obtained for the mean stresses, which, Exomrerine, vol. exvi, page 417 (1923 A simple equation will be obtained in terms of f 
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differ and the tangential stress calculated by the 
previous method reaches a minimum farther from 
the hub, and gives a value of f 6 per cent. greater 

than the one given above. This departure is to be 

expected in view of the fact that in the previous 

method, a straight taper profile over the curved 

| portion of the dise (as indicated by the chain-dotted 
| lines in Fig. 2) was used when applying the hyperbolic 
approximation. 

A glance at the table will show that the labour 
entailed by the method described in this article 
is comparable with the existing ones using the hyper- 
bolic approximation and may be considerably 
less, since no prepared tables of constants or curves 
have been used in the evaluation. 

In conclusion, it will be seen that the method is 
easily applicable to discs rotating under end condi- 

| tions different from the usual ones chosen in this 








Fig. 61. 


and K, and the value of f can thus be obtained by 
using the appropriate value of the centrifugal con- 
stant K. With f known, the stresses at any radius 
can be calculated. 

The following example to illustrate the above 
method was used for the same purpose in the author's 
previous method,* and for the sake of convenience, 
the disc profile is reproduced in Fig. 2. 

With a speed of 6,000 r.p.m. and the material of 
steel (density 0-283 Ib. per cubic inch), the centri- 
fugal constant K is 289-6 Ib. per inch.t 

The essential steps in the calculation are shown 
in the table on the opposite page, which is self- 
xplanatory in conjunction with the above descrip- 
ton, the elements chosen to represent the dise profile 
‘ing shown dotted in Fig. 2. In the table, the 
*sses opposite the mean radius of an element 

the estimated ones for obtaining the change 


ez 3 


Steam 


Vetermination of Turbine Dise Stresses,’’ by 


yes, ENGINEERING, vol. cxlii, page 109 (1936). 
2 and Gas Turbines, Vol. I, 
| by Loewenstein. 


Art. 81. Stodola: 


ans 








MANDREL-TUBE BENDING MACHINE ; 


| article. 
The author wishes to thank the Air Ministry 


Messrs. SCHOFIELD AND SAMSON, LIMITED. ‘ AF > , , 
for permission to publish this article. 








of stress over that element and are not the true | 
mean stresses. The maximum error due to this | THE BRITISH INDUSTRIES FAIR 
approximation is estimated to be not more than | AT BIRMINGHAM—III. 
1} per cent. From previous working,* equation (7) | 
was found to resolve into (Continued from page 237.) 

44,460 ot, + 1-449 og In continuing our account of some of the new ex- 
; ‘ | hibits at the British Industries Fair at Birmingham, 
By inserting the values obtained from the tabu-| it may be as well to point out that no attempt at 
lation for the quantities 9;, and o;, at the neck| classification has been possible, the description 
radius, 8-48 in., the value of f = tangential stress | following, in this respect, the layout of the stands. 
at hub = 21,780 Ib. per square inch Hence the} Among the machine tools shown by Messrs. 
stresses at the inner and outer radii of each element | Brookes (Oldbury), Limited, Oldbury, Birmingham, 
can be calculated as indicated in the last two columns was the guillotine shears illustrated in Fig. 59, 
of the table. The stress-radius curves obtained | on this page, this machine having several new 
by this method are shown by the full lines in Fig. 3, | features. The machine, Model 69 N.U., has a 
while those obtained by the previous method*| maximum capacity of 18 in. width of cut, and will 
are shown dotted. Comparing the curves, it will) shear mild steel } in. thick. It is of the high speed 
be seen that on the straight taper portion of the| overhead type, the drive being direct from the 
disc, both methods yield practically identical motor to the flywheel by means of multiple Vee- 


results, but on the curved portion, the stresses | belts. There are no intermediate gears. Belt 











~ | tensioning is provided for by mounting the motor on 
The frame design embodies 


* “Determination of Turbine Disc Stresses,’ by 2 
S. J. E. Moyes, ENGINEERING, vol. cxlii, page 109 (1936). | an adjustable bracket. 
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the characteristics of of the firm’s other 
machines, the beam having long guides extending 
below the table level, as may be gathered from the 
notch in the frames, seen below the hold-down slides. 
The steel tie-bars between the frames are shrunk in 
position and there is vertical adjustment to the 
hottom blade. The hold-down is furnished 
with pressure pads faced with red fibre and is 
operated by the timed cam gear seen outside the 
frames. The pressure is adjustable and the contour 
is designed to give a clear view of lines scribed on 
the plate when the work is thus marked out. Two 
pedal positions are provided, one at the front 
and one at the side. It may be noted, however, 
that the arrangement shown in the illustration is 
not the standard one. 


some 


slide 


The arrangement of the front and back gauges is 
of particular interest. The front gauges are mounted 
on a sliding front table carried in adjustable Vee- 
guides and traversed to or from the blades by 
screw and handwheel. The studs holding the gauges 
screw into bushed tapped holes in the table, the 
adjustment relatively to the cutting edge being 
made by the table movement mentioned. The 
table can also be used with special gauges for special 
work, and, normally, a straightedge for squaring 
fitted. This can be adjusted to any position 
along the front of the table in slot guides, a useful 
feature, as it enables the wear on the blades to be 
equalised. The squaring straightedge can be main- 
tained accurately at right angles to the blades by 
reference to the Vee-guides of the table. The back 
gauge is attached to a slide carried in adjustable 
Vee-guides fitted in an extension of the beam. It is 
screw-operated through a chain drive actuated, 
and locked, by a handwheel. The gauge holder is 
pivoted and can be set to various angles read on 
a graduated scale; a stop is fitted so that the 
gauge can readily be brought back to its normal 
position parallel to the blades. The gauge 
faced with a hardened and ground strip and special 
care has been taken to eliminate backlash in the 
operating gear, the chain having a spring-controlled 
tension pulley and the nut the handwheel 
spindle being in two separate sections for adjust- 
ment to take out any backlash. Special 
graduated rules are provided for setting the front 
gauges and the back gauge. 


Is 


Is 


on 


screw 


Two new pipe-bending machines are shown by 
Messrs. Schofield and Samson, Limited, 103-105, 
Pancras-road, London, N.W.1. The first of these, 
known as the Pancras portable bender, is illustrated 
in Fig. 60, page 243. It is suitable for bending 
copper, conduit, gas and steam tubes without 
loading or heating, and, being easily handled, it 
should prove useful in the plumbing, electrical and 
gas-fitting trades. The tool does not require a 
bench, and consists of two formers, each grooved 
for a particular diameter of tube, as shown. Clips, 
which can be seen behind the formers in the illustra- 
tion, are provided for holding one end of the pipe. 
The operating lever, which is shown between the 
two tripod legs in the figure, carries a sliding block 
on which are mounted two shoes, one on each side, 
provided with grooves corresponding to the grooves 
in the former blocks. The sliding block is coupled 
to the arm through the toggle mechanism shown. 
lo insert the work, the toggle arm is pulled back, 
and on insertion of the pipe, the handle is pushed 
forward to give the usual toggle locking action. 
Iwo different gauges of tube can be bent in each 
former as long as the gauges do not differ too widely, 
the toggle permitting the necessary latitude for this 
purpose. Bending is effected by pulling over the 
operating lever towards the front legs, between which 
the operator stands. The angle of operation must 
always be less than a right-angle, and to limit the 
stroke, a stop pin is provided which can be inserted 
through holes in the former. The end of this pin 
can be seen in the figure with a chain attached 
The bender is provided with a pipe vice, visible 
behind the formers. When the vice is in use the 
stand is tilted forward, the operating lever then 
serving as the third leg. 


The second pipe-bending machine shown by generally follows the usual practice for this type of 


Messrs. Schofield and Samson, known as the Schofield 
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There is an inserting plug on the right-hand 


mandrel tube bender, is illustrated in Fig. 61, page end of the rod, visible at the top of the machine 
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This machine is made of either malleable in the illustration, over which the work is placed. 


iron or mild steel throughout, and the design The rod is anchored to the base at the left-hand 








BRITISH INDUSTRI 


ES 


(6707.4...) 


63. 
c, “/ 
| 

| 
as --+ 
515 ie 





Ny 


S PEYYQAAINA 









































wwe 
RS 











radiused 
bending. 


ra -% — 
SOK 
(6707.") 


end, and the plug is turned to suit the bore. 


the 
This 


at 


head 
plug 


to 


1s 





the 
first 





[MARCH 3, 





desired 
aligned 


1939 


FAIR, BIRMINGHAM. 








Messrs. THe Eneutsa Evectric Company, LiMirep. 








point 
with 





and 
tor 


the 




















] NGINEERING. 


MARCH 1939. 


> 
J: 











THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 














Surrace-Contact PyromMeTer ; Messrs. ETHER, LIMITED. 








oe — * 
if Seth Jeniigaw: 








lesor lt ‘ P Se a: adi xi 





Messrs. THE MiIpLanp Saw Toot Company, 


LIMITED. 


Fic. 68. OvERHEAD SiitTING MACHINE; AND 


forming block, seen at the right-hand end of the 
machine in the figure. 
in front of the machine in the illustration, is machined | non- magnetic material. It carries the moving- 
to suit the work, and this shoe is inserted over it. | contact assembly and the operating and trip mecha- 
The work is then clamped up tightly by means | nisms. Each main contact consists of a moving 
of a screw in the forked arm, and a longer shoe, | peers a shaped block, which bridges two bevelled 
shown behind the rod in the figure, is slid behind | 
the work. This shoe rests on the web of an angle | panel and being connected to the breaker terminals. 
bracket of sheet metal, which acts as a guide and | A floating mounting is provided between the moving- 
keeps the work straight with the forming tool. The | ‘contact block and the main carrier so that self- 
handle is now pulled round, taking the tube with | alignment with the stationary contacts is ensured. 
it, and pulling it over the plug head. This head | This mounting is heavily spring-loaded so as to 
keeps the bore true by preventing any tendency for | obtain the high pressure necessary for perfect line 
the tube to flatten out during bending. The longer | contact. The result, it is claimed, is that an extreme- 
shoe slides along the angle section, thus holding the | ly fast speed of break is obtained, irrespective of any 
work tight and straight against the forming block. | | electro- -magnetic effect. The contact surfaces are of 
The machine is particularly suitable for repetition | 'nickel-silver to minimise the resistance. An arcing 
work, and has a capacity up to {-in. outside diameter. | contact and a horn- shaped arcing tip are provided on 
It will bend light-gauge tubes, without loading, to a | each pole, the moving and stationary parts being 
maximum radius of 1} times the outside diameter of | “‘ mono-bloc ” with the corresponding parts of the 
the tube. main contacts. This enables the use of long flexible 
The exhibits of Messrs. The English Electric | connections to the moving arc contacts to be avoided, 
Company, Limited, Queen’s House, Kingsway, | the necessary alignment being obtained by the use 
London, W.C.2, include a large selection of domestic | of the floating mounting and a short length of copper 
electric appliances, house service meters, industrial | braid. This braid is completely enclosed and 
and fractional horse-power motors, fuses, and | protected from damage and distortion; and is so 
switchgear of various types. Among the latter, | arranged that the electro-magnetic effect improves 
special mention may be made of the recently-|the pressure between the contacts. The arcing 
developed high- breaking capacity air-break switch, | contacts and the associated tips are formed by 
the construction of which will be seen in Figs. 62| mounting inserts of are- -resisting non-pitting alloy 
and 63, opposite. This switchgear is particularly | on a substantial base, which, in the case of the mov- 
Suitable for use where high breaking capacity is| ing parts, is bolted to the main moving-contact 
required, combined with an absence of fire risk, and carrier. 
has a rupturing capacity of 50,000 kVA at 660 volts| The stationary base of the switch is spring- 
alternating current. Various types are available | mounted on the panel within a housing so that 
to satisfy practically any requirements for current | considerable axial and radial movements are 
ratings up to 3,000 amperes, single, double or triple | possible. High contact pressure is thus obtained 
pole. These may be either electrically- or hand-|and the correct sequence of breaks is ensured ; 
operated and may be mounted on panels or in fully | that is, the break or make always occurs on the 
interlocked sheet-steel cubicles with "bus bars uppermost arcing tips. A short laminated connec- 
and facilities for isolation. | tion is provided between the terminal and the moving- 





The frame is a one-piece casting for each pole | 
A short shoe, shown lying | and, in the case of the higher ratings, is made of | 
|The circuit-breaker terminals and ’bus bars are 
| connected through isolating contacts, sv that a slight 
|forward movement of the panel serves to effect 


fixed contacts, the latter being mounted on the base | 


|door is opened, 
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contact assembly. This, however, only carries cur- 
rent between the opening of the main contacts and 
the final separation of the arcing tips. An insulating 
shield is inserted between the stationary main and 
arcing contacts to prevent any downward “ spilling ” 
of the arc. The arcing contacts on each phase are 
enclosed within an open-ended are chute. This is 
fitted with internal barriers of specially-treated 
arc-resisting material and is arranged to form a 
series of narrow parallel vertical vents. A segment 
is cut away in each plate, so that a tapering slot 
is formed. The are is blown up this slot and 
subsequently split up and de-ionised by the plates, 
so that re-striking is prevented after a zero pause. 
Insulated iron inserts are placed at the upper end 
of the internal barriers to ensure extinction within 
the enclosure. 

The moving-contact assembly of each pole is 
operated simultaneously through an _ insulated 
coupling bar from the operating mechanism which, 
on a three-pole unit, is fitted in the centre pole. 
The mechanism is trip-freed and, although substan- 
tially constructed to withstand the heavy contact 
pressure, has been designed to be sensitive to a 
small tripping impulse. Piston-type dashpot buffers 
are used to absorb the power at the end of the open- 
ing stroke. Closing can be effected manually 
by means of a detachable insulated operating pole 
or electrically by a direct-current solenoid. If 
only an alternating-current supply is available, it 
can be rectified by a Rectox metal rectifier. In 
this case, the control switch can either be mounted 
on the unit or on a remote panel. The breaker 
can be tripped either by the local trip coil or from 
a distance by an electrically-operated trip coil. 
A maximum of five coils can be provided on triple- 
pole units or up to four on double-pole units. These 
comprise combinations of over-current, under- 
voltage and shunt trips. A reverse-current trip 
can also be fitted. Drum-type auxiliary switches 
operated from the moving-assembly coupling bar 
are provided for the control and indicating circuits. 

The cubicles in which these switches can be 
mounted, as mentioned above, consist of a sheet-steel 
housing with hinged front access door. This 
housing contains a slate panel which carries the 
circuit-breaker and behind it are the "bus bars 
and cable connectors. The panel is hinged at the 
bottom so that it can be rocked forward by a 
lever which is operated by a detachable handle. 


isolation. This movement is only possible when 
the circuit-breaker is open. A further forward 
movement of the panel is possible when the access 
by disconnecting the retaining 


links. The circuit-breaker is then in a convenient 


| position for inspection. 


Although we have already described, on page 184, 
ante, one of the new instruments shown by Messrs. 
The British Thermostat Company, Limited, Wind- 
mill-road, Sunbury-on-Thames, Middlesex, another 
of the firm’s products calls for some description ; 
this is the Teddington H.S. Humidistat, illustrated 
in Figs. 64 to 66, ppposite. Apart from the opera- 
tions of air-conditioning, using this term in its 
modern connotation of supplying pure air to inha- 
bited rooms, there are numerous processes in 
industry, e¢.g., in telephone exchanges, tobacco 
and textile factories, and paper and printing works, 
for which it is important to maintain a predeter- 
mined degree of humidity. The Humidistat now 
described is an automatic switch, having its opening 
and closing movements governed by the moisture 
content of the surrounding atmosphere, irrespective 
of the prevailing temperature. It is therefore 
suitable for the control of such apparatus as electric 
heaters, fans, damper units, motor-driven fans and 
so forth, commonly employed in processes such as 
those mentioned. It should be pointed out that the 
Humidistat differs from the various forms of hygro- 
stat, the latter instruments being only sensitive to 
differences between the wet- and dry-bulb tempera- 
tures, as also are those dew-point controls employed 
to maintain a constant wet-bulb temperature and 
require a constant dry-bulb temperature in order to 
maintain a predetermined relative humidity. The 
H.S. Humidistat is made in three main forms, which 
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can be arranged for a number of different switching 
sequences, The particular form shown in the illus- 
trations has two switch elements operating at the 
same setting or at different settings, and arranged 
either to make or to break two circuits on increase 
of relative humidity. 

The sensitive element is indicated at a in both Fig 
65 and Fig 66. It consists of a strip of specially- 
prepared hygroscopic material maintained in tension 
by the spring seen at the top of Fig. 66. The tension 
can be varied to adjust the range of response by 
rotating the milled dise b, which is provided with 
a ring graduated between 50 per cent. and 90 per 
cent. relative humidity, the setting being made by 
the coincidence of the degree desired with a white 
line on the instrument casing. The operating 
settings for the two switch arms may be identical, 
or may differ by any desired amount from 2 per 
cent, to 20 per cent. relative humidity. The strip 
expands or contracts with change of relative 
humidity, and as it is anchored at the bottom to a 
spring strip c, having an adjusting screw d, the 
point of which bears on the spring base of the 
switch arm e, it will be recognised that the resulting 
movement is communicated to, or in the opposite 
direction, is controlled by the switch arm, with the 
result that the contacts / are opened or closed, as 
the case may be. These contacts are silver-faced and 
have magnetic snap action. The standard switch 
is rated to break up to 5 amperes with alternating 
current, or 0-2 amperes direct current, up to 250 
volts. Circuits of higher voltage, or larger currents, 
should be controlled through relays or contactors. 
The bent strips seen attached to the switch arm and 
panel in Fig. 66 are merely stops to limit the deflec- 
tion of the switch arm. The electrical terminals, of 
which there are four in this form of instrument, viz., 
two for each switch, are grouped at the top along 
with an earthing connection. The working parts of 
the instrument are assembled on an insulating back 
panel having heavy cast-metal end-pieces, the whole 
being rigid and free from distortion under changing 
temperatures. The hygroscopic element and switch 
arms are protected by the slotted cover seen in 
Fig. 64. The leading dimensions are given on the 
illustration. The instrument must always be in- 
stalled in the vertical position. 

The instruments shown by Messrs. Ether, 
Limited, Tyburn-road, Erdington, Birmingham, 24, 
are indicative of the fine limits of temperature 
which are now regarded as essential in the metal- 
lurgical treatment of light allovs and other metals. 
Of the instruments the ‘ Indicorder ” 
continuous-chart recording and controlling pyro- 
meter, described in ENGINEERING, vol. exliv, page 
370 (1937), is capable of recording and controlling 
Duralumin treatment baths at a temperature 
of 490 deg. C. within limits of + 20 deg. C. A 
portable surface-contact pyrometer, illustrated in 
Fig. 67, page 245, has been developed to measure 
light-metal billet temperatures prior to, and during, 
the forging operations. An instantaneous reading 
of the temperature is obtained when the two spikes 
shown are pressed against the surface to be measured. 
Instruments can be supplied to cover all tempera- 
tures up to 800 deg. C. The moving coil is wound 
on an aluminium former 0-0002 in. thick, and is 
pivoted between synthetic sapphires and special 
carbon-steel pivots, which are hardened and tem- 
pered to fine limits and finally honed by hand. The 
sapphires press outwards on to the pivots and are 
held in position in the centre core by phosphor- 
bronze springs. The moving system is thus 
floating. and is protected against damage by shock 


shown, 


and vibration. 

Constant checking of all production instruments 
engaged on aircraft work is required, and the firm 
exhibit a portable indicator for this purpose. This 
instrument is made with a 7-in. scale, and is of the 
double-pivoted, high resistance, moving-coil type, 
enclosed in a walnut case. It incorporates an 
automatic cold-junction adjustment, spring-mounted 
jewels, and fully protected glass front, so that it 
will maintain its accuracy under hard usage. Apart 
from the instruments referred to, Messrs. Ether, 
Limited, are showing the molten metal pyrometer, 
described in ENGinegertne, vol. exliii, page 196 
(1937), for measuring and controlling the melting 
temperature of light alloys such as Elektron and 
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Duralumin. This instrument has been improved in 
detail to ensure higher accuracy, the telescopic 
thermocouple holder and cold-junction location 
having been modified. It is supplied in ranges up 
to 1,400 deg. C., and is being used to control metal 
temperatures of cast-iron alloys used in aero-engines, 
in addition to those previously mentioned. 
Developments in the aircraft industry have led 
to a demand for increased lengths of non-ferrous 
sheets and extruded sections, and it is doubtful 
whether guillotine shears are now the most con- 
venient and economical method of slitting. As an 
alternative, Messrs. The Midland Saw and Tool 
Company, Limited, Midsaw Works, Pope-street, 


Birmingham, 1, are showing a new overhead slitting | 


machine which will readily deal with the longer 
lengths required, and also the longitudinal and 
diagonal slitting of non-ferrous sections for spar 
flanges, spar webs, &c. The new machine, which is 
illustrated in Fig. 68, on page 245, is provided with a 
table embodying two teak beams, 9 in. by 4 in., 
with a centre slot in which the saw or cutting disc 
revolves. Six pairs of mild-steel plates are fitted 


to the beams, these plates being drilled and tapped | 


for the purpose of mounting such stops and jigs 
as may be required. The saw or cutting disc is 
carried on the motor shaft as shown, the motor 
itself being mounted on a_ ball-bearing sliding 
carriage. This carriage has four totally-enclosed 
ball-bearing adjustable rollers, and slides on the 
lower flange of the overhead beam shown. This 
beam is of I-section, 19 ft. long, and is supported 
at either end on cast-iron stands which also carry 
the wooden table. A centre stand is also provided 
as additional support for the table, this stand being 


formed with a swan neck to support the centre | 


of the girder on the rear side without interfering 
with the travel of the carriage. The motor is of 
2 h.p. and is of the squirrel-cage type, totally- 
enclosed in an aluminium casing, and wound for a 
3-phase, 50-cycle supply at 400 volts to 440 volts. 
The saw can be run in either direction, controlled 
by a reversing switch on the carriage. 
button contactor starter is fitted, provided with 
no-volt and overload releases, and is mounted 
in a convenient position on the motor carriage. 
The motor runs at 2,800 r.p.m. The size of 
the table is 19 ft. by 18 in., and it is 2 ft. 9 in. 
high. The carriage has a travel of 17 ft., and the 
clearance between the underside of the motor and 
the table is 1} in. The overall length of the machine 
is 20 ft., the overall width is 2 ft. 10 in. and the 
overall height is 5 ft. 5 in. The net weight is 
approximately 25 cwt. 

In addition to the screwing machine described 
on page 208, ante, Messrs. Voucher, Limited, 
Walsall, are showing the metal saw illustrated in 
Fig. 69, page 252. This saw is the smallest of a 
range of similar machines made by the firm, and 
is designed for the rapid and accurate cutting-off 
of small rods and sections. It is suitable for 
cutting brass, Duralumin, light steel, &c. The 
illustration shows a semi-automatic three-speed 
machine suitable for such work as brass locks, 
ferrules, or aircraft parts of Duralumin, but a fully- 
automatic unit is also available, capable of an out- 
put of about 5,000 pieces per hour from 4 in. by 
+ in. brass stock to length limits of 0.002 in. The 
capacity of the machine illustrated is up to j in. 
diameter rod in brass, up to 1} in. diameter light 
gauge tube, or steel sections up to } in. by No. 20 
gauge. As will be seen from the figure, the motor 
is mounted above the saw, the drive being taken 
to the spindle by a Vee belt. The three speeds 
are obtained by stepped cones, the highest spindle 
speed being 5,000 r.p.m., and the lowest spindle 
speed 1,100 r.p.m. Employing a high-speed steel 
saw blade, 6 in. in diameter by 4 in. in thickness, 
light brass or Duralumin sections and tubes can be 
cut at the highest speed, while the lowest speed is 
suitable for general brass cutting with a high-speed 
steel saw blade 6 in. in diameter by 4 in. thick. 
Light steel sections can also be cut at the highest 
speed, but in this case a 7 in. by 0-025 in. abrasive 
wheel is employed with coolant. The swinging arm 
carrying the saw spindle is mounted on double cone 
bearings concentric with the driving shaft, and the 
bearings have a fine adjustment to secure absolute 
rigidity. The spindle runs in ball bearings, supplied 
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with grease through the feed lever by removing 
the vuleanite knob. The saw is controlled by means 
of the feed lever, this lever being also coupled to 
the vice as shown. On raising the lever, the saw 
blade or abrasive wheel moves clear of the work. 
and at the same time the vice is automatically 
opened so that the work may be moved forward 
against the gauge stop provided. The lever jis 
then depressed, closing the vice and bringing the 
saw into action, the stop at the same time moving 


| clear of the work so that the cut piece can drop 


freely as soon as the downward stroke is completed. 


| When the machine is required for use with an 


abrasive wheel and coolant, an electrically-driven 
pump, tank, tray, and a connection for delivery 
of the coolant to the work block can be supplied. 
The machine can be equipped with work holders to 
suit almost any section of work, and arranged to 
cut at almost any angle. The net weight of 
the machine with motor drive is approximately 
60 Ib. 

In addition to examples of their fiexible-shaft 
outfits, Messrs. Lorant and Company, Limited, 
98-100, Croydon-road, London, S.E.20, are exhibiting 
several new disc filing machines and cup-whcel 
grinders. The firm introduced a 10-in. ring and 
dise filing machine a few months ago, and it was 
found that there was a demand for a smaller 
machine, and the decision therefore made 
to introduce a 7-in. model. The machine is built 
in two types, a bench unit for belt drive, as 
illustrated in Fig. 70, page 252, and a self-contained 
motor-driven unit. As shown in Fig. 70, the bench 
machine is of simple construction, the file disc 
being mounted on a spindle which also carries 
fast and loose pulleys. The striking gear is operated 
by a handle at the front, and, as shown in the figure, 
is arranged for overhead drive from a motor or 
line shafting. The fork can, however, be readily 
reversed for a drive from below. The spindle is 
carried in dust-proof ball bearings, and a work 
rest is provided in front of the file disc as shown. 
The disc is reversible, and is provided with semi- 
circular milled teeth which remove the material 
at a rapid rate and leave a smooth surface. The 
form of the teeth is specially designed to eliminate 
any possibility of clogging, and both the disc and 
ring files can be reconditioned a number of times. 
The spindle speeds recommended range from 100 
r.p.m. for cast iron up to 500 r.p.m. for aluminium, 
lead or wood. The machine will accommodate 
discs from 3} in. to 7 in. in diameter. 

The self-contained motor-driven machine illus- 
trated in Fig. 71, page 252. is a six-speed 10-in. 
model, and is mounted on a cast-iron column as 
shown. The motor is mounted on a swinging 
bracket inside the column, and the drive is taken to 
the gearbox shaft by a Vee belt, two sets of pulleys 
being provided to give six speeds in combination 
with the three-speed gearbox. Although the 
machine is classed as a six-speed model, twelve 
speeds can actually be obtained, as the motor is 
adjustable laterally on its bracket so that either 
pulley on the gearbox shaft can be driven from 
either pulley on the motor shaft. The motor, 
with its bracket, is always free to swing, so that 
the weight of the two units keeps the belt in tension. 
This arrangement also facilitates the transfer 
of the belt from one pulley to another, as it 1s 
only necessary to lift the motor to slack off the 
belt. The gearbox is totally-enclosed, and is ol 
the sliding-wheel type with machine-cut gears 
running in grease. Both the layshaft and the file 
wheel spindle run on ball bearings. The motor }s 
of 4 b.h p. when used with a 10-in. ring or dis 
file. The speeds recommended range from 75 r.p.l. 
for cast iron to 260 r.p.m. for brass or copper. and 
480 r.p.m. for aluminium, lead, or wood. As in the 
7-in. bench machine described, the disc is pro’ ided 
with semi-circular milled teeth specially de signed 
to prevent clogging, and removes the material at 4 
rapid rate. A push-button starting switch is pro- 
vided, with an automatic cut-out which comes into 
operation on excessive load. This machine can '* 
supplied with belt drive if required. 

In addition to the rotary ring and disc filing 
machine referred to, two sizes of cup-wheel grinders 
are shown, one taking a 7-in. wheel, and the other 
a 10-in. wheel. Both models are built for colum) 
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use, the wheel being mounted on the column with the 
motor at the base, as shown in Fig. 72, page 252, 
which shows the 10-in. machine. The push-button 
starter is located immediately below the grinding 
head. The spindles of both machines are of 40 /45- 
ton tensile steel, and are mounted on four heavy-type 
ball bearings. As shown in the illustration, the 
wheel is completely surrounded by a steel guard, 
and an adjustable work rest is arranged in front, 
with accommodation for jigs or fixtures. If re- 
quired, both machines can be provided with extra 
face plates to enable heavy-duty abrasive discs 
of }-in., 3-in., or }-in. thickness to be accommo- 
dated. In addition, small table attachments may 
be used, graduated for angular adjustment, for 
grinding the cutting angles of planer and shaper- 
type tools, lathe tools, &c. The motor on the 7-in. 
machine is of } h.p., and on the 10-in. machine of 
| h.p., the speed in both cases being 1,425 r.p.m. 
The speed of the 7-in. cup wheel is 3,000 r.p.m.., 
and of the 10-in. cup wheel is 2,000 r.p.m. 

The display of gas equipment shown by Messrs. 
The Selas Gas and Engineering Company, Limited, 
(ity-road, Manchester, 15, included three new 
products, viz., the gas-heated laboratory sand 
bath illustrated in Fig. 73, the gas-fired low- 
temperature salt bath furnace in Fig. 74, and the 
gas-fired laboratory crucible furnace in Fig. 75, 
all on page 252. The salt bath furnace illustrated 
in Fig. 74 is for working temperatures up to 
600 deg. C. The furnace consists of a welded steel 
casing lined with refractory blocks forming com- 
bustion and heating chambers. The top plate 
consists of a heavy cast-iron ring in which the pot, 
flat-bottomed and of welded steel plate, is sus- 
pended. The flue outlet has a regulating damper. 
Firing is by means of the firm’s interlocking ring 


burners which are normally arranged for use with | 


yas at ordinary low pressures. The burners are 
situated in a separate chamber at the base of 
the furnace and fire through a cast-iron plate 
ensuring a controlled directional flow of secondary 
combustion air. The furnace 
plate and is provided with a pair of sliding doors 
to provide ready access to the entire pot. The 
conical top has a flue for fume escape, into which 
the combustion chamber outlet is led. A sensitive 
temperature-indicator is provided having a 3} in. 
scale calibrated between 0 deg. and 800 deg. C., 


together with a right-angle thermocouple in a re- | 


fractory sheath. The automatic temperature-control 
equipment consists of an industrial-type immersion 
thermostat with protecting sheath and a relay gas- 
flow control valve for fitting at the burner inlet. 
The furnace is manufactured in four sizes, the pot 
in the smallest being 7} in. in diameter by 10 in. 
deep, and that in the largest 22 in. in diameter 
by 24 in. deep. The maximum gas consumption 
of the smallest furnace is 50 cub. ft. per hour, a 
j-in. pipe being needed at the burner inlet. The 
corresponding figures for the largest size are 650 cub. 
ft. per hour and 1} in. respectively. 

The sand bath shown in Fig. 73 is a laboratory 
appliance designed by the Watson House Industrial 
Centre of Messrs. The Gas Light and Coke Com- 
pany, London. The bath is employed for such 
purposes as drying precipitates in crucibles, 
evaporating solutions to dryness and for bringing 
materials into solution when heating is required 
over a long period. For these and similar opera- 
tions steady and uniform heating is required, 
heating by direct flame being liable to result in 
rapid and local temperature rises. The burner is 
fitted at one end of the bath so that the degree of 
temperature required can be obtained by choos- 
ing an appropriate position along the heat gradient, 
or different operations requiring different tem- 
peratures can be carried on simultaneously. The 
actual bath consists of a welded steel tray 18 in. 
by 10 in. by 1} in. deep, which is suspended by a 
continuous flange from supporting angles fitted 
to a polished aluminium frame, with short legs at 
the corners as shown. The bottom of the frame 
is formed by a strengthened steel plate insulated 
with thick asbestos millboard. The sides and 
ends of heat-resisting asbestos-cement boards 
of ample thickness to ensure durability and good 
insulation. The end remote from the burner is 
perforated with outlet ports for the gases of com- 
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hood is of steel | 
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bustion. The burner has a steel tubular body 
with precision-drilled flame ports and the Gas Light 
and Coke Company’s patent injector with adjustable 
air ports. An inspection door is provided above it. 
The gas supply is of ordinary low pressure, i.e., 
2-5 in. to 3 in. water gauge, and the maximum 
consumption, with a calorific value of 500 B.Th.U., 
is 15 cub. ft. per hour. The overall dimensions of 


the apparatus are 204 in. by 12} in. by 6 in. and the ; : neg 
— . : s s | takes place intermittently, by explosion in a closed 


total net weight is 30} Ib. 

The laboratory gas-fired crucible furnace shown 
in Fig. 75 was also designed by The Gas Light and 
Coke Company, both it and the sand bath being 


manufactured under licence by the Selas Company. 
Hitherto, in such routine operations as the ignition | 


of precipitates, melting metal samples, &c., the 
containing crucible has been commonly heated over 
a naked flame. With the new furnace the gas is more 
effectively and economically used. The furnace con- 
sists of a cylindrical casing of close-grained cast iron 
with an integral supporting leg and a spreading base 
which also forms a platform for the Bunsen burner 
used for heating. Inside the casing is a one-piece 
moulded lining of a 
material having an exceptionally low heat-capacity 


factor and giving rapid heating with high thermal | 
This lining has a central combustion } 


efficiency. 
and heating chamber, with three projecting pins 
at the top to carry the crucible. The burner 
flame enters the chamber and the hot gases escape 
underneath a cover of semi-insulating material, 
ribbed on the underside to provide the necessary 
passages. When a strongly oxidising atmosphere 
is required, the cover may be removed. Any 
crucible temperature up to 1,100 deg. C. can be 
reached when using a standard type of Bunsen 
burner not exceeding 4} in., the space hetween the 
top of the platform and the underside of the casing 
being 5} in. The complete furnace stands 13 in. 
high, and weighs 12} Ib. The crucibles commonly 
used are 1} in. in internal diameter by 1{ in. deep 
inside. The maximum gas consumption, with gas 
of a calorific value of 500 B.Th.U. per cub. ft. is 
12 cub. ft. per hour. 

Messrs. Mavor and Coulson, Limited, Castle- 
chambers, Castle-street, Sheffield, exhibit an instal- 
lation incorporating twelve different applications of 
their belt conveyors and accessories, the conveyors 
being reduced to one-twelfth full scale. There are 
sectional belt conveyors carried on light scaffolding, 
conveyors in permanent structures, and sections of 
conveyor laid direct on the ground. There is an 
extending end by which a conveyor is building a 
tip-heap, a constantly travelling tripper which 
reverses itself automatically, a Joy loader for loading 
without hand shovelling, and an “ F.P.” hopper 
door for easy control of discharge from bunkers. 
The Joy loader was described in ENGINEERING, vol. 
cxlv, page 51 (1938). 

The display of Messrs. Tecalemit, Limited, Great 
West-road, Brentford, Middlesex, covers a range 
of high-pressure lubricating equipment and acces- 
sories for industrial and motor-trade purposes. In 
the industrial section, the latest methods of mech- 
anical lubrication, as applied to machinery, are 
shown. An exhibit of particular interest in this 
connection is a “ Multipoint” battery for heavy- 
duty applications, such as rolling mills and stone 
crushers. For the continuous lubrication of moving 
machinery, the firm are exhibiting the “ Brent- 
ford” and “ Radial ’’ mechanical pumps, designed 
respectively for oil and grease. Various types of 
central-lubrication pumps are shown, together with 
bulk-lubrication units operated either electrically 
or by compressed air. Examples are also shown 
of “car - valeting” plants, master lubrication 
batteries, air-operated car lifts, and air-compressor 
units. Finally, mention may be made of exhibits of 
car-washing plant, and apparatus for renewing the 
non-skid surface on tyres after the original surface 
has worn oft. Machines for this purpose are now 
available which do not involve the removal of the 
wheels from the car. 


(To be continued.) 








Ture Iystircote or Transport ConGress.—Arrange- 
ments are in progress for the holding of the 1939 Congress 
of the Institute of Transport at Southampton from 
Wednesday, June 14 to Saturday, June 17. 


semi-insulating refractory | 


/as a cooling medium, and of oil as fuel. 


THE COMBUSTION GAS TURBINE.* 
By Avotr Meyer, E.D. 


’ 


THE term * constant-pressure gas turbine,” hitherto 
generally employed to denote a turbine actuated by the 
steady flow of the products of a continuous combustion 
under pressure in a combustion chamber, is inaccurate. 
This expression was chosen to distinguish this machine 
from the constant-volume turbine, in which combustion 


chamber with a substantial rise in pressure. In the 
so-called ** constant-pressure gas turbine ” neither the 
combustion-chamber pressure nor that before the 
turbine remains constant in service as, for instance, 
the steam pressure of a boiler; on the contrary, they 
depend on, and vary with, the load. It is preferable, 
therefore, to call such a turbine a “ continuous com- 
bustion gas turbine,” or, briefly, ** combustion turbine,” 
in contradistinction to the explosion turbine. The 
introduction of the gas turbine in the field of power 
generation is the realisation of a long cherished 
dream of engineers, but it is interesting to inquire 
what gave rise to the desire to produce a substitute 
for the reciprocating steam engine. 

Hardly any other kind of machine than the gas 
turbine has received more attention from inventors, 
patents covering design details and component parts 
running into thousands. The problem seems to have 
been attacked at a very early date, for the first patent 
was granted in 1791 in England to one John Barber. 
Two reasons can be suggested for the interest shown by 
subsequent inventors. First, the natural desire to 
replace the steam plant, consisting of steam boilers, 
steam engine and condensing plant, by more simple 
equipment, and second, the wish to produce directly, 
by means of a turbine, the rotary movement (which, 
in the majority of cases, is necessary for the trans- 
mission of the power), and to do away with the crank 
and connecting-rod mechanism of the steam engine. 
That the desired simplification has been achieved can 
be seen from Fig. 2, page 248, which shows the com- 
bustion turbine in its simplest form; 6 is the combustion 
chamber in which the gases are produced at a high 
temperature by the continuous combustion of some 
kind of fuel in an atmosphere of compressed air. 

According to the fuel used, such turbines are referred 
to as gas, oil, natural-gas, blast-furnace gas, or pul- 
verised-coal turbines. In all, the temperature of the 
combustion gases is high and must be reduced to a 
value compatible with the creep strength of the gas- 
turbine blading. This can be done either by the addi- 
tion of a large excess of air, or by the injection of 
water, or by a partial abstraction of heat by water- 
cooled surfaces, or other similar means. Cooling by 
injection of water must be ruled out from the loss 
associated with the latent heat of evaporation. The 
plant shown in Fig. 2 is based on the use of excess air 
The total 
quantity of air (combustion plus cooling air) is drawn 
from the surrounding atmosphere by the axial com- 
pressor a, compressed to the combustion pressure of 
the order of 20 lb. to 30 lb. per square inch gauge, 
and forced into the combustion chamber b. Part of 
the air serves as combustion air for the oil which enters 


| the burner d at c, whilst the remainder is forced through 


| 


the annular space between the wall of the combustion 
chamber and the burner jacket. Here it takes up 
heat from, and incidentally cools, the burner jacket, 
after which it mixes with the products of combustion, 
reducing their temperature to that admissible for the 
gas-turbine blading f. In this simplest form of gas 
turbine, the gases go straight from the turbine g to 
the chimney. The speed of the gas turbine is governed 
by controlling the fuel-oil supply, and by means of a 
by-pass valve h, which acts as safety valve. In addition 
to the compressor referred to above, the gas turbine 
drives the generator j either directly or through gearing. 
The only auxiliary machines of the plant are the starting 
motor k, which is of a size to ensure the compressor 
supplying enough air to the combustion chamber for 
lighting up, and the lubricating and fuel-oil pumps. 
The early inventors’ aim of simplifying the steam 
plant has been attained, there being no boiler with 
auxiliary equipment, no condenser and auxiliaries, 
no water-supply system, cooling towers or such like. 
The boiler is replaced by a simple combustion chamber, 
although the compressor is now large and more expen- 
sive than the forced- and induced-draught fans of a 
normal boiler installation. Later inventors and scien- 
tific workers appear to have been striving for an 
improvement over the efficiency of the steam process. 
The invention of the steam turbine gave a new lease 
of life to the steam cycle, and for a long while caused 


'the gas turbine problem to be relegated to the back- 


ground. With the advent of the steam turbine, one of 
the principal aims of the gas turbine inventors was 
realised, namely, the direct generation of power by a 





* Paper read before the Institution of Mechanical 
Engineers on Friday, February 24, 1939. Abridged. 
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rotary movement without the help of pistons, cranks, 
&c., whereas this could not be achieved with the gas 
turbine, as long as the machine required for compressing 
the air was of the reciprocating type. As far as is 
known, the first gas turbine to be built and tried, 
was the hot-air turbine developed by Stolze, which is 
said to have been designed in 1872, although the trials 
were made between 1900 and 1904. This turbo set 
had a multi-stage reaction gas turbine and a multi- 
stage axial compressor, most probably the first of its 
kind. In view of the state of engineering development 
and the limited knowledge of aerodynamics at that time, 
it is hardly surprising that this design was not a success. 
Even Sir Charles Parsons had to abandon the axial 
compressor at about the same time, after having done 
an enormous amount of work in connection with it.* 
It is a strange coincidence that the first centrifugal 
compressor ever built (a Brown, Boveri three-cylinder 
turbo-compressor with 25 impellers, working all in 
series, to develop a pressure of 60 Ib. per square inch 
absolute) was for a gas turbine designed by Armangaud 
Lemale, which used paraffin oil as fuel. The reason 
why the first turbine built by the Société des Turbo- 
Moteurs did not prove a success was that, even with 
an overall efficiency of 53 per cent., corresponding to a 
turbine efficiency of 78 per cent., and a compressor 
efficiency of 68 per cent. (values unlikely to be attained 
at that time), the efficiency of the gas-turbine cycle 
with a gas admission temperature of 1,000 deg. F. is 
zero. This result was due to the great volume of 
compressed air required for mixing with the combustion 
gases to reduce the combustion temperature of approxi- 


mately 3.300 deg. to 3,600 deg. F. to the value 
admissible for the gas-turbine blading 
To overcome this difficulty, then thought insur- 


mountable, Holzwarth, in 1905, resorted to the explo- 
sion or constant-volume turbine. In this turbine, the 
fuel (oil, blast-furnace gas, and pulverised coal have 
so far been used) 1s fed to a closed combustion chamber 
filled with compressed air, and the mixture exploded, 
thus causing the pressure to rise to several times 
(approximately four and a half times) its original value. 
The combustion chambers, nozzles, impeller, and blades 
are water-cooled. The output of the compressor is 
only a fraction of that required for the combustion 
turbine. The design was, however, accompanied by a 
considerable complication and increase in cost of the 
plant. First, a number of automatically operated 
valves is necessary for the combustion chamber; and 
second, to recover the heat given up to the cooling 
water, the latter must be evaporated and the steam 
used to actuate a turbine for driving the compressor. 

In order that this turbine may be able to develop 
the power required by the compressor, it must run 
condensing, for which purpose a condenser with all 
its auxiliaries, and a cooling-water plant are needed. 
The first gas turbine of this type was built between 
1906 and 1908 by Messrs. Kérting, of Hanover, to the 
design of Dr. Holzwarth. On the basis of the results 
obtained with this experimental turbine, Messrs. 
Brown, Boveri built and tested between 1909 and 1913, 


* Stoney, Dr. G., ENGtneertne, vol. exliv, page 695 
1937), * Seientifie Activities of the late Hon. Sir Charles 
\ O.M., F.R.8.” 
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to the order of Dr. Holzwarth, a second gas turbine | 
with a nominal rating of 1,000 h.p., which, however, | 
gave a net output of only about 200 h.p. Several 
further Holzwarth gas turbines were built by Messrs. 
rhyssen during the period 1914 to 1927, but none of 
them was ever put into continuous operation. In 
1928, Messrs. Brown, Boveri again took up the manu- 
facture of a Holzwarth gas turbine and proposed for 
it a cycle which might be called the two-chamber, 
two-stroke cycle. The diagrammatic arrangement of 
the plant is shown in Fig. 6. This unit is installed in 
a German steel plant, where it has been in operation 
with blast-furnace gas since 1933. The results obtained 
have led to an order being placed for a larger turbine 
of 5,000 h.p. now being built by Messrs. Brown, Boveri 
at Mannheim. 

The explosion turbine, being outside the scope of 
this paper, it is impossible to deal more fully with the 
Holzwarth turbine, though an enormous amount of 
work has been done by Di. Holzvarth and his colla- 
borators in developing the gas turbine. The work 
done by Messrs. Brown, Boveri in connection with the 
Holzwarth gas turbine resulted in the development of 
the Velox boiler, and, in turn, the experience gained 
with it led back to the combustion turbine. The Velox 
boiler is fired under pressure from a compressor driven 
by a gas turbine, actuated by the exhaust gases of igh | 





boiler. Part of the pressure is used to maintain high 
gas velocities in the heat-transmitting parts of the} 
boiler, the remainder of the pressure head being used | 
to drive the gas turbine. This application of the gas 
turbine as an auxiliary rendered essential the creation | 
of a compressor-set having a high efficiency, otherwise 





Gas-TurRBINE Compressor UNIT. 


the exhaust-gas turbine would be unable to develop 
the power required for driving the compressor, and the 
deficiency would have to be supplied by another 
source, which would have reflected seriously on the 
efficiency of the boiler. The problem was solved by the 
development of a four-stage or five-stage reaction 
turbine and a ten-stage to twelve-stage axial com- 
pressor, the design taking into account the results of 
the latest research in the field of aerodynamics. 

The attainment of efficiencies of 70 per cent. and 
over in large sets of this kind suggested that the possi- 
bilities of the combustion-turbine cycle for a prime 
mover without the use of steam should be again invest- 
gated. With overall efficiencies of 70 per cent. to 75 pet 
cent. it is possible to obtain the following net output 
efficiencies of the gas-turbine cycle : 


Gas temperature Cycle 
at Turbine Inlet, Efficiency, 
deg. F. per cent. 

1,000 15-18 

1,200 19-23 

1,500 22-26 


On the basis of experience obtained with a large 
number of Velox boilers, and from the operating records 
of hundreds of exhaust-gas turbines for Diesel engin 
supercharging units, a temperature of 1,000 deg. F. 
was considered as absolutely safe for uncooled blades 
made of the available heat-resisting steel, due allowance 
being made for inevitable temporary fluctuations 0! 
temperature during governing operations. The eff 
ciency corresponding to this temperature, referred to 
the output at the coupling and the net calorific v alue 


of the fuel, and assuming an overall compressor and 
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turbine efficiency of 73 per cent. to 75 per cent., readily 
obtainable with net outputs of 2,000 kW to 8,000 kW 
could be expected to attain 17 per cent. to 18 per cent. 

In questioning the utility of a turbine of this effi- 
ciency, it mustbe remembered that, before high pressures 
were introduced, 18 per cent. was considered quite a 
satisfactory efficiency for a steam turbine of this size, 
but with high pressures and temperatures, regenerative 
heating of the condensate, air-preheating, and other 
expedients of modern power stations, it is now 
possible to attain for such outputs coupling efficiencies 
approximating to 25 per cent. Competition with such 
a base-load steam turbine would be useless. The 
demand for hot compressed air in connection with the 
Houdry cracking process created the first interesting 
field of application for the gas turbine. Many chemical 
processes respond to an increase in pressure, which 
either intensifies the action of catalysts or otherwise 
assists the reaction, and results in an improvement in 
quality or an increase in quantity of the product, or 
enables smaller and cheaper apparatus to be used. 
In many such processes, supercharging is impossible, 
owing to the cost of compressing the air, but if the 
gases resulting from the process can be expanded in a 
gas turbine, and the power thus produced is sufficient 
to drive the compressor, supercharging is in many cases 
both feasible and economical. 

This applies to the Houdry cracking process, where 
the power generated by the exhaust gases in the gas 
turbine amply suffices for supplying that taken by 
the compressor, the excess being used for driving a 
generator coupled to the set through gearing. Although 
the pressure drop in the apparatus used for the cracking 
process results in the electrical energy obtained being 
considerably less than that which would be delivered 
by a pure gas turbine, the energy produced is sufficient 
to cover the power requirements of the cracking process, 
for which process a Velox boiler supplies the necessary 
ste 


im 


The output of the gas turbine is 5,300 kW, and the 
input to 
%) kW being converted into electrical energy. The 
unit In question has been in operation day and night | 





for more than two years in the Marcus Hook Refinery | 
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| foundations and buildings are also cheap, and the 
plant can be installed right at the point of consumption. 
| These advantages are of particular importance in the 
case of so-called bomb-proof emergency stations, such 
as are now frequently built to meet the power require- 
ments of key industries in time of war, and for the 
maintenance of the essential services of towns (water- 
works, &c.), which normally receive current over trans- 
mission lines, in the event of the power supply being 
interrupted. 

An example of this type of plant is the 4,000-kW set 
ordered for the city of Neuchatel some eight months 
ago. Fig. 11 illustrates the extraordinary simplicity 
of such a power station. The set operates on the 
principle of the diagram shown in Fig. 2. The only 
auxiliary plant is the separate small Diesel-driven 
alternator, which in the event of a complete failure 
of power serves to supply the starting motor of the 
gas turbine. 

The applications referred to above correspond to the 
simplest design shown in Fig. 2. An important improve- 
ment is obtained by the utilisation of the heat of the 
exhaust gases of the turbine to preheat the compressed 
air. The coupling efficiencies of the gas-turbine set 
obtainable with heat exchangers of different sizes for 
an output of 2,000 kW, and a turbine admission 
temperature of 1,000 deg. F., when plotted against 
the pressure ratio of the compressor, show that the 
recuperation of the heat of the exhaust gases in a heat 
exchanger of 5,000 sq. ft. raises the cycle efficiency 
from 16-5 per cent. to 21 per cent., i.e., brings about 
an improvement of 27 per cent. A further considerable 
| improvement can be achieved by dividing the gas 
| turbine into several cylinders and reheating the gas 
| between those cylinders to the initial temperature. 
| With a 2,000-kW unit operating with an admission 
| temperature of 1,000 deg. F. and one intermediate 
reheat stage, it is possible to obtain an efficiency of 
| 224 per cent. with a preheater of 5,000 sq. ft. The 
| number of reheating stages is limited by the increased 








| 
| 
| 
| 


the compressor 4,400 kW, the excess of | cost of the plant, as well as by the pressure drop in 


the piping and combustion chambers. 
A further innovation which improves the efficiency 
at fractional loads, can be obtained by using two tur- 








of Messrs. The Sun Oil Company, near Philadelphia, | bines, one driving the compressor only without giving 
U.S.A. It is shown opened up in Fig. 10, opposite, the | any power, and the other supplying power. The 
#asturbine being on the left, and the multi-stage axial | efficiencies of the single-shaft arrangement as in Fig. 2, 
a ssor on the right. The experience gained with and the two-shaft arrangement as in Fig. 11, for a 

us gas turbine resulted in orders for ten additional | unit of 2,000 kW with air preheater, and operating with 
units. of which two are already running, one in Italy | an admission temperature of 1,000 deg. F., are compared 
and the other in Texas. ‘in Fig. 14. The turbine driving the compressor can 


a ugh the combustion turbine cannot yet compete | always be operated at the most suitable speed for the 

a — modern steam plant for base-load purposes, it | compressor, independently of the speed of the turbine 

ype serious consideration as a standby and peak- | supplying the useful power. 

of "Unit, on account of its special advantages. It is| A possibility of the future is the gas turbine loco- 
simple design, cheap, light, requires little space, | motive, as an alternative to the steam locomotive, 

not dependent on any water supply. The| which has an efficiency of the order of 8 per cent. to 


and js 





GAS TURBINE. 


Fig. 14. THERMAL EFFICIENCY AT COUPLING 
oa AS A FU 












































INCTION OF THE LOAD 
B 
L— | a 
§ a 
2 ) ~— 
:| A 
O) _ — 7 ae 
> 
(6742.6) Load... per Cent. =n 
A Thermal efficiency without recuperation; single- 


shaft arrangement with one turbine. 

B_ Thermal efficiency with recuperation and two-shaft 
arrangement with two turbines, one driving the 
compressor and the other driving the generator. 


Temperature before turbine, 1,000 deg. F. ; 
heat exchanger, 7,500 sq. ft. for 2,000 kW. 


surface of 


12 per cent. only, the latter figure allowing for all 
improvements made in the course of the last few years. 
The gas turbine having a coupling efficiency of 17 per 
cent. to 20 per cent., makes it possible to obtain an 
efficiency of approximately 15 per cent. with mechanical 
transmission, or approximately 14 per cent. with 
electrical transmission. The Diesel engine efficiency is 
higher, but the difference between the fuel con- 
sumptions of the two machines is in many cases fully 
compensated for by the difference between the price 
of Diesel oil and that of fuel oil. 

Moreover, in many cases the problem of getting more 
power from a given size of locomotive is of greater 
importance than the efficiency. The gas-turbine loco- 
motive needs no water, thus doing away with cleaning 
of boilers and resultant interruptions of service. With 
electrical transmission, only the gas turbine part is 
new, the generators, motors, and switchgear being 
adapted from the Diesel-electric locomotive without 
modification. The gas turbine which drives the genera- 
tor through gearing can always be operated at the most 
suitable speed for the compressor, so that the engine 
gives a high efficiency at all speeds and loads. Such a 
locomotive is heavier and more expensive than one 
with mechanical transmission, but the latter requires, 
in addition to the forward turbines, reverse turbines or 
corresponding reversing gears. 

A further promising field of application for the 
combustion turbine is in the propulsion of ships. The 
adoption of 2,000-h.p. to 4,000-h.p. combustion turbines 
instead of reciprocating engines on oil-fired ships merits 
full investigation, since efficiencies over 20 per cent. 
can be obtained with a combustion-turbine plant 
through utilisation of the heat of the exhaust gases for 
preheating the air, which means an increase of approxi- 
mately 20 per cent. on those attained with reciprocating 
engines. With merchant ships each case must be 
examined individually. It is different, however, with 
warships, and, in particular, torpedo boats or destroyers. 
These are usually driven by steam turbines, the drive 
being a compromise, since the top speed entails outputs 
up to 20 times that required at normal cruising speed. 
The steam and oil consumptions at both the top and 
cruising speeds differ, therefore, from those customary 
in the case of stationary plants. The efficiency of such 
a marine turbine plant at full speed is approximately 
14 per cent. to 18 per cent., i.e., of the order of that 
which can be obtained with a gas-turbine plant without 
preheating the combustion air. At cruising speed the 
efficiency may be even as low as 11 per cent. to 14 per 
cent. 

There is, therefore, no reason why a simple form 
of gas turbine, which in regard to the average oil 
consumption over the whole speed range of the ship 
would be equal to the average of a steam drive, should 
not be considered. If, however, the many advantages 
afforded by the gas turbine drive over the steam turbine 
drive are taken into account, even a slightly higher fuel 
oil consumption could be accepted. A further appre- 
ciable improvement is obtained if Diesel engine drive 
is resorted to for the cruising speed. This can be 








done because the gas turbine is much lighter and 
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requires less space, so that the complete plant—turbine 
plus Diesel engine—is still more compact and lighter 
than a steam turbine plant. 

A comparatively small but interesting field of appli- 
cation is the drive of wind-tunnel blowers for testing 
aeroplane forms. Such drives, which require a con- 
siderable amount of power (up to 5,000 h.p.) for testing 
purposes, over short periods only, are not steady 
consumers of current, and are charged for energy at 
high rates ; moreover, the periods during which power 
can be taken are frequently restricted. Here also the 
gas-turbine drive can be resorted to, as, on account 
of its relatively low cost and the small masses which 
have to be heated up, it is more suitable than, for 
instance, a steam plant. 

Interesting possibilities for the application of the 
gas-turbine drive are offered by blast-furnace plants, 
especially when the air supply for the blast furnace 
and its heating are combined with the operation of the 
combustion turbine by using the same compressor, 
together with a common combustion chamber for both 
purposes. This combination becomes particularly 
interesting if the air heaters are fired under pressure, 
in which case their dimensions can be considerably 
reduced. Mention may be made of the combination 
of the combustion turbine with the utilisation of the 
heat of the exhaust gases for producing steam in 
exhaust gas boilers, together with, or instead of, 
preheating the combustion air. In many cases where 
there is a demand for steam in addition to energy, the 
combustion turbine with exhaust-gas boiler is more 
economical and cheaper than a high-pressure steam 
plant with back-pressure or extraction turbines. 

An increase in the overall efficiency of compressor 
and turbine from 70 per cent. to 75 per cent. raises 
the cycle efficiency from 15 per cent. to 18 per cent., 
representing an improvement of 20 per cent. Every 
| per cent. increase in the efficiency of the compressor 
or the turbine means, therefore, an improvement of 
4 per cent. in the cycle efficiency. Progress may be 
expected in this direction. Improvement accrues from 
the use of higher temperatures at the gas-turbine inlet. 
Such temperatures will be admissible either when 
materials of a correspondingly high creep strength are 
available, or when some means is devised for protecting 
the blading of the materials now used against the effects 
of such high temperatures. With an overall compressor 
and turbine efficiency of 76 per cent., increasing the 
temperature at the turbine inlet from 1,000 deg. to 
1.200 deg. F. raises the cycle efficiency from 18 per 
cent. to 23 per cent., representing an improvement of 
28 per cent 

The prospects of the gas turbine, if it is possible 
as the author believes it is—to raise the temperature 
in the near future to 1,200 deg. F., can be readily 
appreciated. This belief is based upon the experience 
obtained with a number of Diesel-engine supercharging 
units which have been in operation for a considerable 
time at temperatures approaching this value. The 


picture which this paper has attempted to convey of 


the combustion turbine is necessarily incomplete, but 
will show that the subject is both promising and full of 
interesting possibilities. 
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The Proprietors of ENGINEERING desire to announce 
that Masor P. J. Cowayx, M.B.E.. M.Inst.C.E., 
M.I.Mech.E.,. who has been associated with the 
editorial department for a period of more than thirty 
two years, interrupted only by war service with H.M. 
retired from the position of Editor at the 
end of February. He is succeeded by Mr. CHaRvLes 
Coorer, B.Sc, (Eng.), A.F.R.Aé.S., and Mr. J. Foster 
Perrer, M.1.Mech.E., A.M.Inst.N.A.,. who have been 
appointed Joint Editors. 


Fore es, 


Messrs. W. T. Hentey’s Tetecrarx Works Com 
rany, Limrrep, Holborn-viaduct, London, E.C.1, inform 
that Mr. A. \V Burnett, who, as stated in our 
Personal "' column last week, has been appointed 
manager of thet ract department, has al been 
made manager of the F olborn Construction Company 

Mr. Desmonp Canvon Brookes, who has been 
manager of the Aluminium Information Bureau, Bush 
House, Aldwych, London, W.C.2, since its inception in 
1937, has left to take up a position with Messrs. Alumi- 
The new manager of the Bureau 
Mr. EF. D. liutrr, B.Sc. (Exe.), who has been 
technical adviser to the Birmingham works of 
Messrs. Northern Aluminium Company, Limited. He 
will take up his duties on March 6 

Dr. 8S. Livineston Smira, Reader in Mechanical 
Engineering in the University of London and Assistant 
Professor in Mechanical Engineering at the Imperial 
Colleg:» of Science and Technology, South Kensington, 
S.W.7, has been appointed Superintendent of the 
Engineering Department, National Physical Laboratory, 
Teddington, Middlesex, in succession to Dr. H. J. Gough, 
F.R.S., who was appointed Director of Scientitic Research 

t the War Office on June 1, 1938 
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CONTRACTS. 

Messrs. Joan Fow.ier AnD Company (LEEDs), 
Limirep, Leeds, have received an order for ten 150 kW 
portable Diesel generating sets from the Metropolitan 
Water Board. These are intended to supply power to 
portable pumping sets or for other emergency electricity 
supply in case of air raids. The engines are of the six- 
cylinder Fowler-Sanders 6c-type, rated at 225 b.h.p., at 
1,000 r.p.m., and are direct-coupled to Crompton Class- 
DMT level compound-wound, drip-proof, direct-current 
generators continuously rated at 150 kW, 200/220-volts, 
at 1,000 r.p.m. Each set is mounted on a six-wheel 
trailer, the overall dimensions of which are 19 ft. long 
by 8 ft. 6 in. wide, by 12 ft. high, designed and manu- 
factured by Messrs. Fowler. 
complete, is just under 18 tons. 

Messrs. Toe Brusn ELectricaL ENGINEERING Com- 
PANY, Luurrep, Loughborough, have received an order 
from the South Essex Waterworks Company, Romford, 
for horizontal Diesel engines for pumping duty. 

Messrs. Brusa Coacnwork, Limrrep, Lough- 
borough, have secured a contract for four all-metal 
bodies for four-wheel omnibuses, from the Coventry 
Corporation. The vehicles will accommodate 60 pas- 
sengers, but will still be within the total weight of 10} 
tons, fully laden, as stipulated by Ministry of Transport 
regulations. 

MEssrRs. 
Lanes., have 
for 137 lorries, 


LeyLanpd Morors, Limirep, Leyland, 
received an order from the War Office 
which, it is understood, are destined for 
the Egyptian Government. The order is made up of 
three different classes of lorries ; some specially equipped 
for searchlight operation, others as mobile machinery 
and workshop units, and a smaller number fitted out for 
wireless work. All the lorries are three-axle models, 
equipped with 4-cylinder petrol engines. 

Messrs. THe GeneraL E_ectric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, are the main 
contractors for 12 trolley omnibuses for Birmingham 
Corporation. Two-axle suitable for double- 
deck bodies, and to be supplied by Messrs. LeyLanp 
Motors, Limrrep, are specified. They are to be fitted 
with 80-h.p. motors and field regulated series-wound 
electrical equipment, while Clayton Dewandre triple 
Servo vacuum brakes with electrically-driven exhauster 
also to be furnished 


chassis, 


are 

Messrs. SuNBEAM COMMERCIAL VenHIcLEs, LimITreD, 
Moorfield Works, Wolverhampton, have received a third 
repeat order for six-wheel Sunbeam-B.T.H. trolley 
omnibuses from the Corporation of Durban, South 
Africa. The vehicles are to be fitted with shunt-rheo- 
static braking, an electric coasting brake, and an electric 
run-back brake. The bodies are to be of all-metal 
construction, supplied by Messrs. METROPOLITAN- 
CAMMELL-WeEYMANN Motor Bopres, Limirep, Vickers 
House, Broadway, London, 8.W.1. 

Messrs. MERRYWEATHER AND Sons, Limirep, Green- 
wich-road, London, 8.E.10, inform us that the Régiment 
des Sapeurs-Pompiers de Paris has adopted their steel 
turn-table ladder for regular fire duty and also for A.R.P. 
purposes. The 100-ft. all-British ladder and operating 
mechanism will be mounted on a Saurer chassis of 
French construction. 

Messrs. Joun I. Tuornycrorr anp Company, 
Limitep, Thornycroft House, Smith-square, London, 
S.W.1, are to supply the 25-ft. ships’ launches for six 
torpedo-boat destroyers for the Brazilian Navy, two 
each of which are being built by Messrs. Thornycroft, 
Messrs. Vickers-Armstrongs Limited, and Messrs. J. 
Samuel White and Company, Limited. The launches 
will be of double skin mahogany construction and a 
Thornycroft 38-b.h.p. Diesel engine will be installed in 
each boat; one will be allocated to each destroyer. 
Cutters, 25 ft.in length, equipped with 10 b.h.p. Thorny- 
croft DB/2 Hesselman-type heavy-oil engines, will also 
be carried in each boat 








BOOKS RECEIVED. 


United States War Department. Port Series No. 28. 
Ports of Everett, Bellingham and Grays Harbor, Wash- 
ington, Washington: Superintendent of Documents. 
{Price 65 cents.] 

Influence Lines. Their Practical Use in Bridge Calcula- 
tion. By Dr. D. 8. Stewart. London: Constable 
and Company Limited. [Price 12s. 6d. net.] 

The Journal of the Institute of Metals. Volume LXIII. 
1938. No. 2. Edited by 8. C. Gumian. London: 
Offices of the Institute. 

Handbuch der Rohrleitungen Allgemeine Beschreibung, 
Berechnung und Herstellung nebst Zahlen- und Linien- 
tafeln. By FRANZ ScuweEpt ER. Second edition. 
Revised with the assistance of Dripi.-Inc. H. von 
JURGENSONN. Berlin: Julius Springer. [Price 
33 marks.] 

Canada. Department of Mines and Resources. 
of Mines No. 794. Petroleum Fuels in Canada. 
Deliveries for Consumption. Calendar Year 1937. 
Prepared by J. M. Casey. Ottawa: Bureau of Mines, 
Department of Mines and Resources. [Price 10 cents 

The Physical Society. Reports on Progress in Physica. 
Volume V. General Editor, ALLAN FercGuson. Lon- 
don: Offices of the Society, 1, Lowther Gardens, 
Exhibition-road, 8.W.7. [Price to Non-Fellows, 20s.net.] 

Thermodynamics. 1 Course Developed for Students in 
Engineering Colleges. By H.A.Everetr. New York 
D. Van Nostrand Company. Incorporated. London 
Chapman and Hall, Limited. [Price 18s. 6d. net.] 

Psychology for Business and Industry. By PrRoressor 
HERBERT Moore. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s.] 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Combined Rail Saw and Drilling Machines, six, motor 
driven. South African Railways and Harbours, Johannes- 
burg; April 24. (T. 18,985/39.) 

Steel Bridgework for the De Beers Road-bridge recon- 
struction scheme, Kimberley. South African Railways 
and Harbours, Johannesburg; April 13. (T. 18,994/39.) 

Drainage Pumping Plant at Tala, on the right bank of 
the Rosetta Nile Branch. Mechanical and Electrical 
Department, Ministry of Public Works, Cairo, Egypt ; 
April 8. (T. 19,164/39.) 








NOTES FROM THE NORTH. 


Guiascow, Wednesday 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade show a tendency to vary somewhat week by week, 
and while there is quite a fair volume of business on 
hand, buyers do not seem inclined to commit themselves 
too far. The general undertone, however, is good, and 
inquiries give the indication that a considerable tonnage 
may be placed in the near future. The demand from 
the shipbuilding trade is very disappointing because of 
the scarcity of orders for new vessels, with the result 
that employment in that industry is much reduced 
Makers of black-steel sheets have. well-filled order books 
and a steady output is the order of the day in the auto 
mobile induetry, Manufacturers of drums and other con 
tainers are also ordering steadily. Galvanised corrugated 
sheets are again moving freely, and Government orders 
are responsible for quite a fair percentage of the current 
production. Structural engineers are taking up a large 
amount of material, as there are many new schemes 
being cairied through at the present time. The follow 
ing are to-day’s quotations :—Boiler plates, 111. 8s. per 
ton; vhip plates, 101. 10s. 6d. per ton; sections, 
101. 8s. per ton ; medium plates, 121. 2s. 6d. per ton 
black-sieel sheets, No. 24 gauge, 141. 15s. per ton ; and 
galvanised corrugated sheets, No. 24 gauge, 171. 5s. per 
ton, all delivered at Glasgow stations. 

Malleable-lron Trade.—There has been little change in 
the state of the malleable-iron trade of the West of 
Scotland during the past week, but the work booked is 
keeping plant fairly well employed. The demand for 
re-rolled steel bars has been rather better of late, but 
the general volume is not sufficient to ensure full-time 
running for any extended period. The outlook, how 
ever, is said to be somewhat brighter. The current 
market prices are as follows :—Crown bars, 121. 5s. per 
ton for home delivery or export; re-rolled steel bars, 
111. 15s. per ton for home delivery, and 111. per ton for 
export ; No. 3 bars, 12/. per ton, and No. 4 bars, 121. 5s 
per ton, both for home delivery. 

Scottish Pig-Iron Trade.—A dull tone prevails in the 
Scottish pig-iron trade, and the current demand is on a 
very low level. The steel industry is consuming quite 
a good tonnage, but with the foundry trade quiet, the 
deliveries of foundry iron are not very satisfactory. 
Prices are steady, and are follows :—Hematit« 
6l. Os. 6d. per ton, and basic iron, 51. per ton, both 
delivered at the steel works ; foundry iron, No. 1, 5. 8s 
per ton, and No. 3, 5l. 5s. 6d. per ton, both on trucks at 
makers’ yards. 

Shipbuilding.—The Scottish shipbuilding industry 1s 
rather quiet at the present time, as few orders have 
come in to replace the output of the past two months 
During February the contracts booked were only six, 
made up as follows :—Messrs. Wm. Denny and Bros., 
Limited, Dumbarton, a cross-channel steamer for the 
Southern Railway Company, and two destroyers for 
the Turkish Government ; Messrs. Ailsa Shipbuilding 
Company, Limited, Troon, a passenger steamer for 
Messrs. P. and A. Campbell, Limited, Bristol ; Messrs. 
George Brown and Company. Greenock, a motor coaster 
of 675 tons for British owners ; Messrs. The Burntisland 
Shipbuilding Company, Limited, a self-trimming collier 
of 2,650 tons for Messrs. The Shipping and Coal Com- 
pany, Limited, London. Orders for a number of small 
vessels were also placed. The output during the past 
month was 12 vessels totalling 24,780 tons. Details 


as 


Tons 
19,305 
1,236 


$,239 


Vessels. 
The Clyde . oni 7 
The Forth ° ° 4 
The Tay l 
Total 12 24.780 
Correction. —In our issue of February 17, the number 
balloon sheds order.d by the Air Ministry in the West o! 
Scotland was incorrectly given as 14. The correct numb 
is 9, made up as follows :—Messrs. A. and J. Main and 
Company. Limited, Glasgow, 4 sheds ; and Messrs Alex 
ander Finlay and Company, Limited, Motherwell, 5 sheds 
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ALTERNATING -CURRENT 
CRANE OPERATION: ADDENDUM. 
state that the crane illustrated in 
on Alternating Current Commutator s 
Operation.” which appeared on page 205 of our 
of February 17, 1939, was constructed by Messrs 
Vaughan Crane Company, Limited, Manchester. 
company are also the owners of the first two schen 
control mentioned in the article. 
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NOTES FROM THE SOUTH-WEST. | 


Carpirr, Wednesday. 

The Welsh Coal Trade.—During the past week, South 
Wales exporters submitted prices for the supply of 
200,000 tons of large and through coals to the French 
National Railways over the next four months. Adjudica- 
tion of this business, which was expected shortly, was 
keenly awaited on the market. The railways, in common 
with a number of other large buyers in the French trade, 
have delayed making —— as long as possible, on 
account of the relatively high prices quoting for Welsh 
coals. They have, however, indicated that if the prices 
submitted for the present order by South Wales shippers 
should prove attractive they would be prepared to 
commit themselves for a much larger quantity over a 
longer period ahead than four months. Soon after the 
ormation of the French National Railways early in 
1938, they diverted an order for some 130,000 tons, 
which previously had been held by local shippers, to 
German and Belgian producers. It was then reported 
that the price quoted by Belgian shippers was as much 
is 5s. per ton below the local quotations, while German 
values were also several shillings below the Welsh. 
Considerable concern was felt in the coalfield generally 
at the closing .of the Cymmer Colliery, Porth, in the 
Rhondda Valley, owned by Messrs. Insoles, Limited. 
It was stated by the owners of the mine that, owing to 
the exhaustion of the better seams of coal at the colliery, 
working had become uneconomic and that it would be 
closed permanently. The colliery is to be dismantled and 
the plant will be disposed of. Some 1,300 workmen have 
been affected by this decision, earning between them some 
4,0001. per week. Conditions on the market have been 
dull throughout the period under review. Buyers 
yenerally have again failed toshow any greater interest 
and the amount of business under negotiation remained 
italowebb. As a result of the continued poor business 
passing, most collieries were only partially employed. 
The bulk of current outputs was still absorbed by 
leliveries on account of old contracts, but there was no 
shortage of any grade on the market. Although buyers 
have indicated from time to time that prices were, in 
their opinion, too high, there was as yet no sign of any 
reduction in quotations, The popular dry sized descrip- 
tions remained a firm feature, although buyers were 
finding it easier to satisfy their early needs of these 
sorts. Best large qualities were easily secured for 
prompt shipment at recent values, while inferior large 
sorts were plentifully obtainable. Dull conditions ruled 
or the small classes, which were in very low request. 
Most collieries were compelled to add to their already 
heavy stocks of these sorts. Cokes were quietly steady, 
while patent fuel displayed a better activity. Pitwood 
was slow. 

The Iron and Steel Trade.—Conditions remained quiet 
n the iron and steel and allied trades of South Wales and 
Monmouthshire last week. Most producers were in 
weed of further orders and works were only partially 
ngaged in completing orders already in hand. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Junior Institution of Engineers.—The importance of 
the engineer was emphasised at the biennial dinner of 
he Sheffield and District Section of the Junior Institu- 
tion of Engineers. Lord Riverdale, stressing the impor- 
tance of engineers in present world conditions, said that 
Britain was about to meet the most strenuous competition 
in export trade, and it was largely on the ingenuity of 
engineers and on new methods of production that the 
ountry must depend to be successful. Engineers 
touched every phase of existence. They certainly 
touched defence. The last war brought industrialists and 
engineers to the fore. To-day it was the man who got 
things done who was appreciated. The Master Cutler, 
Mr. A. J. Grant, supported the view that present condi- 
tions depended greatly on engineers. ‘‘ Engineer ’’ was 
' very catholic description, and a great many more 
people used it than were entitled to it. Professional 
ngineers should exercise some control over this in the 
same way as the British Medical Association did in the 
Engineers did not always get the credit 
they deserved, but the old prejudice against them was 
rapidly dying. 

The Importance of the Metallurgist.—Addressing 
“hefield Rotary Club, Professor J. H. Andrew, Dean of 
the Faculty of Metallurgy at Sheffield University, revealed 
that, some years ago, the University was asked to 
nvestigate a number of failures in mine haulage gear. 

We sugyested,” he said, ‘introducing an alloy steel 

replace the ordinary steel, and as a result we have 

t | single failure reported to us of this steel. 
Phe a t of this alloy in some cases had effected the 
By varying the proportions of the alloy 
Was w possible to produce almost any property 
juin a steel, Professor Andrew added, and the 
t was able to provide engineers with steels 
witt rdinary qualities. 

Ir Steel.—_The demand for steel has not developed 
anticipated : the latest official output statistics 


ease of doctors. 


go ife.”” 


show t during January production totalled 123,400 
‘ons mpared with 93.500 tons in December and 
153.000 tons in January, 1938. Output for February is 
“Xpected te total 140,000 tons. which will be about 


the sar 
The } 


operat 


is the standard attained in February, 1938. 
vy-machinery and engineering branches are 
satisfactorily. There is a better demand for 
lmg stock and grinding and crushing machinery 
in OX] aceount, South Africa, South Amefica, and 
_vdia being among the countries taking increased supplies. 
t in electrical equipment shows expansion. 


tlwa 


Sheffield Corporation propose to enter into contracts 
valued at 24,0001. for transformers, and for substation 
switchgear valued at 25,0001. Most types of high- 
efficiency steels are in active demand, while further 
improvement is reported in the call for agricultural 
machinery and parts. Firms producing steel for the 
manufacture of such products are disposing of bigger 


outputs than a year ago. High-speed and tool steels 


areindemand. The motor-car industry is taking heavier 
tonnages of Sheffield-made steel, crankshafts, gearboxes, 
and clutch plates. The tool trades are busier. 

South Yorkshire Coal Trade.—The demand for some 
classes of fuel shows signs of revival on export account. 
Cobbles and trebles are well taken up, though there is 
not such a healthy request for smaller grades. Business 
in bunker coal develops slowly, but shipments are up 
to the standard of a year ago. Exports from Humber 
ports last week totalled 51,000 tons, as compared with 
53,000 tons in the corresponding week last year. The 
inland market is fairly active. Industrial steams are 
now in full request, and heavy stocks of small coa! 
are reported in several districts. Electricity works 
continue to take heavy supplies, but an easing in the 
demand is reported. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippDLEsBRovuGH, Wednesday. 

The Cleveland Iron Trade.—Little new can be reported 
of the conditions in the Cleveland pig branch of trade. 
Demand continues light and is unlikely to increase 
appreciably until producing foundries are turning out 
more of the type of work that necessitates greater use 
of pig-iron. Present products of the foundries are largely 
commodities in the manufacture of which a good deal 
of comparatively cheap iron scrap can be used. Under 
existing conditions the meagre supply of Cleveland pig 
is more than ample for needs. Output is still inter- 
mittent and small, and makers have little tonnage stored 
at the blast furnaces. Producers offer parcels freely at 
fixed figures, and merchants are in a position to press 
sales at recognised market values. The merchants still see 
no prospect of regaining export business and their 


transactions are almost confined to small sales to old | 


Home customers. Prices of Cleveland pig are ruled by 
No. 3 quality at 99s., delivered within the Tees-side zone. 


Hematite.—Production of East Coast hematite is still | 


rather excessive, but gradual growth of the demand for 
consumption encourages hope of early change for the 
better in the unsatisfactory statistical position. While pro- 
ducers’ stocks are inconveniently large, additions thereto 
are now light, and users’ needs promise soon at least to 
absorb make. Local consuming works are taking con- 
siderably more iron than for some time and home users 
elsewhere are accepting increasing tonnage, but Conti- 
nental customers continue to purchase only occasional 
small lots of specialiron. Sellers greatly welcome buyers’ 
increasing inclination to negotiate for forward supplies 
and regard the outlook as brighter than for a considerable 
period. Quotations are at the level of No. 1 hematite at 
120s. 6d., delivered to North, of England areas. 

Basic Iron.—There is no Tees-side basic iron on sale, 
and the quotation of 92s. 6d. is nominal. Makers are 
turning out rather more than sufficient tonnage for 
present requirements, but continue to reserve the whole 
of the production for their own steelworks. 

Foreign Ore.—Business in foreign ore is at a complete 
standstill and prospect of resumption of market negotia- 
tions are remote, as consumers are carrying heavy stocks 
and have yet to take up very extensive deliveries, many 
of which are months overdue for completion. Users’ needs 
have, however, increased recently, and some progress is 
being made in the acceptance of arrears of delivery: 
February imports to the Tees amounted to 96,355 tons, 
compared with 105,128 tons in January. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and though local users are taking rather larger 
supplies than of late, sellers’ efforts to unload their 
considerable holdings meet with little success, consumers’ 
requirements over the next month or two being well 
covered. Parcels are offered freely on the basis of 
good medium qualities at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers are turning out more 
tonnage than of late, but are still short of work in one 
or two departments. Manufacturers of shipbuilding 
requisites, in particular, need orders. The bulk of the 
present production is for Government needs, but some 
expansion of ordinary commercial buying is noticeable. 
Business passing is mostly between Home firms, but 


welcome increase of’ overseas inquiries can be reported | 
| Bristol. ‘* Unification of Body and Chassis-Frame,”’ by 


and fae expansion of export trade seems not 
unlikely. Principal market quotations for home business 
stand at :—Common iron bars, 12]. 5s. ; steel bars, 111. ; 
soft steel billets, 7/1. 7s. 6d.; hard steel billets, 81. 10s. ; 
steel ship, bridge and tank plates, 101. 10s. 6d.; steel 
ship rivets, 141.; iron ship rivets, 15l.; steel construc- 
tional rivets, 151. 5s.; steel boiler plates, 111. 8s. ; steel 


angles, 101. 88.; steel joists, 101. 8s.; Tees, 111. 8s. ; | 


heavy sections of steel rails, 9/. 10s. ; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 141. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. Messrs. Dorman, 
Long and Company, Limited, are re-starting an additional 
cogging and rolling mill at their Cleveland works, as well 
as an additional furnace. 

Scrap.—Demand for iron and steel scrap is on a large 
and increasing scale and deliveries are Satie Light 
cast iron had advanced to 57s. 6d., and up to 70s. is 
now named for heavy cast iron, while machinery metal 
is selling at 72s. 6d. to 75s. Heavy steel is scarce and 
is readily purchased at the fixed figures. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night. 
6 p.m., Storey’s gate, Westminster, S.W.1. Extra General 
Meeting. ‘ An Investigation of the Fretting Corrosion of 
Closely Fitting Surfaces,’’ by Dr. G. A. Tomlinson, Mr, 
P. L. Tho and Dr. H. J. Gough. North-Eastern Branch : 
Monday, March 6, 6.30 p.m., The Mining Institute. 
Neville Hall, Newcastle-upon-Tyne. Films and Lecture on 
“Steel Making.”” North-Western Branch: Thursday, 
March 9, 7.15 p.m., The Engineers’ Club, Manchester. 
** An Investigation of the Fretting Corrosion of Closely 
Fitting Surfaces,”’ by Dr. G. A. Sheniiecsh, Mr. P. L. 
Thorpe and Dr. H. J. Gough. Yorkshire Branch : Thurs- 
day, March 9, 7.30 p.m., The University, Leeds. Thomas 
Lowe Gray Lecture : ‘‘ Some of the Aspects and Problems 
of the Development of High-Speed Craft and Its Machi- 
nery,”’ by Mr. H. Scott-Paine. Institution: Friday, 
March 10, 6 p.m., Storey’s-gate, Westminster, 8.W.1. 
Extra General Meeting. ‘‘ Some Principles of Modern 
Methods of Water Treatment for Steam Raising,’’ by Mr. 
P. Hamer. Hast Midlands Branch: Friday, March 10, 
6 p.m., The College of Technology, Leicester. Joint 
Meeting with Tur LEICESTER ASSOCIATION OF ENGINEERS. 
‘The Transmission of Power by Fluid Couplings,’’ by 
Mr. Harold Sinclair. 

InstITuTION oF ELectricaL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place. 
Victoria-embankment, W.C.2. ‘“‘A Critical Survey of 
the Design, Construction and Use of D.C. Potentio- 
meters,” by Mr. D. C. Gall. Mersey and North Wales 
(Liverpool) Céntre: Monday, March 6, 7 p.m., The 
Liverpool Royal Institution, Colquitt-street, Liverpool. 
‘Superimposed Control Applications, with Special 
Reference to Tariffs and Load Levelling,’’ by Mr. D. J. 
Bolton. South Midland Centre: Monday, March 6, 
7 p.m., The James Watt Memorial Institute, Birmingham. 
“The Design and Operation of Hams Hall Power 
Station,” by Mr. F. W. Lawton. Transmission Section : 
Wednesday, March 8, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Joint Meeting with the Chemical 
Engineering Group of Tur Society or Cuemicat INDus- 
try. “ The Corrosion of Underground Cables,’ by Dr. 
W. G. Radley and Mr. C. E. Richards. Hampshire 
Sub-Centre: Wednesday, March 8, 7.30 p.m., The 
Municipal College, Portsmouth. “ Recent Progress in 
Power Rectifiers and Their Applications,”” by Dr. W. G. 
Thompson. Jnstitution: Thursday, March 9, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘“‘ The Design and Operation of the Hams Hall 
Power Station,” by Mr. F. W. Lawton. Dundee Sub- 
Centre : Thursday, March 9, 7.30 p.m., The University 
College, Dundee. Film and Lecture on ‘“ The Empire 
State Building of New York,”’ by Mr. H. 8. Allington 

Royat Instirvution.—To-night, 9 p.m., 21, Albemark 
street, W.1. ‘ Liquid Films,’ by Professor Sir William 
Bragg. Saturday, March 4, 3 p.m., “ Crystals of Organic 
Substances,” by Professor Sir William Bragg. Monday. 
March 6, 5 p.m., General Meeting. Tuesday, March 7, 
5.15 p.m., “‘ Chemistry of the Solid State,’’ by Professor 
W. L. Bragg. 

INSTITUTION OF CrvtL ENGINEERS.— Tuesday, March 7, 
6 p.m., Great George-street, Westminster, 8.W.1.  ‘* Con- 
siderations on Flow in Large Pipes, Conduits, Tunnels, 
Bends and Siphons,”’ by Mr. James Williamson. Bristol 
and District Association : Thursday, March 9, 5 p.m.. 
The Royal Hotel, College Green, Bristol. ‘ Development 
of Water Supply with Reference to Gloucester,’ by 
Mr. G. W. Fuller. Birmingham and District Association : 
Thursday, March 9, 6 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ Vibrated Concrete,’ by Mr. 
D. R. Bevan. Glasgow and District Association : briday, 
March 10, 7.30 p.m., The Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow, 
C.2. “The Stérstrom Bridge, Denmark,” by Messrs. 
G. A. Maunsell and J. F. Pain. 

Institute oF Metats.—Thirty-First Annual General 
Meeting. Wednesday, March 8, and Thursday, March 9, 
The Institution of Mechanical Engineers, Storey’s-gate. 
Westminster, 8.W.1, at 10 a.m. and 2.30 p.m., each day. 
Various papers for discussion. For programme, see 
page 165, ante. Sheffield Local Section : Friday, March 10, 
7.30 p.m., The University, St. George’s-square, Sheffield. 
“The Tarnishing of Silver and Its Prevention,” by Drs. 
L. E. Price and G. J. Thomas. 

INSTITUTION oF AUTOMOBILE ENGINEERS.—WNorth- 
Western Centre: Wednesday, March 8, 7 p.m., The 
Engineers’ Club, Manchester. Annual General Meeting. 
Address on “ Engine Performance,’ with Special Refer- 
ence to Engine Roughness Control, Method of Pre-Deter 
mination and a New Type of Indicator Card,”” by 
Mr. Alex. Taub. Bristol Centre: Thursday, March 9. 
7 p.m., The Merchant Venturers’ Technical College, 


Mr. W. Swallow. Institution; Friday, March 10, 7 p.m.. 
The Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. Joint Meeting with Tue Lystiru- 
TION oF Crvm. ENoingers and Kindred Societies. 
** Factors Contributing to Comfort in Travel.” Section 1. 
—* By Road,” by Mr. Sidney Garcke. Section I1.—** By 
Rail,’ by Lord Stamp. Section III.—‘ By Air,’ by 
Captain E. W. Percival. 

Iron AND Steet Instirute.—Sheffeld : Thursday, 
March 9, 8 p.m., The Royal Victoria Hotel, Sheffield. 
“ Report of the Moulding Materials Sub-Committee.” 


Nortu-East Coast InstiruTion OF ENGINEERS AND 
SurpsurLpEers.—Friday, March 10, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘The Organisation 
| and Equipment of a Shipyard for Welding,” by Dr. W. 
Scholz. 
| For Meetings of other Societies and Junior Sections, 
| see page 2 of Advertisements. 
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Semi-AuTroMatTic MeTaL Saw; 
Voucuer, LIMITED. 


Fre. 70. 
Messrs. Lorant AND Company, LIMITED. 
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SELAS GAS AND 
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Tue Lares Mr. J. Nixon.—It is with regret that we 
record the death of Mr. Joseph Nixon, which occurred 
at Mossley Hill, Liverpool, on February 1. Mr. Nixon, 
who was prominently connected with Messrs. Automatic 
Telephone and Electric Company, Limited, Strowger 
Works, Liverpool, 7, a a local director and resident 
manager, came to Liverpool from Helsby in 1906, when 
he joined the Liverpool branch of Messrs. British Insu- 
lated and Helsby Cables. Limited. He was appointed 
works manager of Messrs. Automatic Telephone Manu 
facturmg Company, Limited, m 1917, and subsequently 
rose to the positions of local director and manager of the 
firm, which has borne the name of the Automatic 
Telephone and Electric Company, Limited, since 1936, 
having been incorporated as The International 
Automatic Telephone Company, Limited, in 1920 
Mr. Nixon had always identified himself with the social 
activities of his firm's employees and he was a director 
of the A. T. M. Pension Trust, Limited. He was also 
a director of Messrs. Elexcel Limited, deputy chairman 
of theLiverpool Engineering and Allied Trades Federation 
a founder member of the British Works Managers 
Society, a Fellow of the Institute of Industrial Adminis- 
tration and a mem ber of the Liverpool Engineering Society 
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BRITISH INDUSTRIES FAIR, BIRMINGHAM. 
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FIVE years ago the main part of the Annual Report | Vepartm 
| implications at some length. 


of the Department of Scientific and Industrial 
Research was devoted to a historical review of the 
way in which the application of science by industry 
in this country had been encouraged by the forma- 
‘ion of research associations. At that time the 
1,000,000. fund, voted by Parliament in 1917, had 
been exhausted ; and the associations were being 
financed, partly by Government grants, provision 
for which was made in the Annual Votes of the 
Department, and partly by contributions, more or 
less generous, from the industries concerned. Pro- 
gress was, however, being hampered by the reluc- 
tance of those who might have profited from the 
results of scientific investigation in more than one 
field to provide the necessary funds; and, as we 
remarked at the time, the real forward movement, 
which depended upon research, becoming a habit 
was still delayed. 

The official reaction to this unsatisfactory state 
of affairs was, it will be recalled, to institute what 
has since come to be called a pump-priming opera- 
tion. In other words, the Government grants in aid 
of research were increased, provided industry in 
turn opened its purse sufficiently widely to show 
that it considered the application of science to its 
manifold processes was not only desirable, but 
necessary. The practical result has been that the 
associations now receive a block grant so substantial 
that with the contributions from industry, upon 
which that grant is conditional, incomes adequate 
for developing really effective organisations are 
secured. To encourage still further development, 


additional grants, on a sliding scale within prescribed 
limits, are also given on all income raised from 
industry in excess of a specified figure. The amounts 
of the minimum income, the “ specified figure ” and 
the limit of grant are determined on the merits and 
needs of each case. How this scheme works out 
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in practice may be shown by taking the example 
of the British Electrical and Allied Industries 
Research Association, which is among the most 
energetic. In 1937-38, this body received a block 
grant of 12,000/. and nearly 60,0001. from the indus- 
try. In addition, 16,0007. was received under the 
sliding scale, the maximum to whivh it was entitled. 

The time has now come wheia it is possible to 
review these arrangements and we are glad to 
learn from the Annual Report* of the Department 
for the year ended September 30, 1938, that the 
plan has proved generally successful. This is shown 
by the fact that the total sum subscribed by industry 
now exceeds 260,000/. per annum, an increase of 
nearly 40 per cent. on the amount provided before 
the scheme came into operation. It is now recom- 
mended that in order that progress as a whole 
may be kept under constant review, a consideration 
of the activities of the various associations should be 
spread over several years. Normally, therefore, 
the grants to any association will be fixed for five 
years ; at the end of which time their activities will 
be reviewed in a critical, if helpful spirit, before a 
further grant is made. This procedure by ensuring 
certainty of financial support for a definite, if 
limited, period should, therefore, enable long-term 
researches to be initiated without anxiety as to 
whether it will be possible to conclude them. At the 
same time, it should encourage industry, and those 
responsible for its conduct, to continue and even 
to increase their support. 

That this encouragement is sometimes necessary 
is shown by the history of the Wool Industries 
Research Association. This body attempted to 
qualify for the block grant by instituting a statutory 
levy on the industry concerned. Though this policy 
was approved by the various trade federations, 
it was not generally accepted by the individual firms. 
It had, therefore, to be abandoned. Fortunately, it 
seems that some progress towards the desired goal 
may yet be made on a voluntary basis. At the same 
time, the position indicates that there are still 
those who are not convinced of the utility of research 
as an industrial policy. This again raises the 
question: What steps are being taken to make 


| public the results that are being obtained from the 


various investigations in such a way that they are 
intelligible to those who control the finances of our 


| industries ? 


This problem was dealt with in the Report of the 
Department for 1936-37, when we discussed its 
It is not mentioned 
in the present report, except by inference. Never- 
theless, it has, we feel, lost nothing of its importance, 
nor its urgency. To present the results of his 
investigations to what are, in America, called the 
executives, means that the research worker must 
try to look at what he has been doing from outside, 
to appreciate how his endeavours appear to other 
people and to discover what aspect of them is most 
important to those he is attempting to interest. 
To do all this is not easy. Indeed, it may require 
qualifications of a special kind, But it is essential 
that it should be done if that work which is necessary 
for our technical and industrial prosperity is to have 
the financial support which it requires and is its 
due. We hope, therefore, that a consideration of 
this problem has not been shelved, but has only 
temporarily had to give place to matters of, perhaps, 
more immediate importance. 

As is usual, by far the greater part of the Report 
consists of a summary of the work carried out by 
the various research organisations of the Department 
during the year under review. The majority of 
these bodies, indeed, we think all of those which 
deal with matters of engineering interest, also 
publish their own reports; and some of these, 
which deal with the period under review, have 
already been dealt with in ENGINEERING. To 
these, which include such bodies as the National 
Physical Laboratory, the Fuel Research, Building 
Research, Road Research, and Metallurgical 
Research Boards ; as well as the research associa- 
tions connected with various branches of engineering, 
must now be added the British Coal Utilisation 
Research Association. This has been formed to 





* Report of the Department of Scientific and Industrial 
Research for the Year 1937-1938. London: H.M. 
Stationery Office. [Price 3s. net.) 
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take over the activities of the research department 
of the Combustion Appliance Makers’ Association 
and to develop research on the general problem of 
the utilisation of coal in this country. The subject 
is, of course, of extreme importance and the prospects 
for the new body seem to be bright. We, therefore, 
hope that the initial support which it is receiving 
will be continued. 

\ssistance in a somewhat different form is being 
given to a very valuable research by a particular 
branch of the electrical industry. As well 
known, the transmission of electrical energy at 
high voltages has called for much patient investi- 
and several 


18 


gation into the means of its control ; 
enterprising firms have established, at some expense, 
well-equipped testing stations for the examination 
of the related problems. The work at these stations 
has, mainly concerned with the 
larger units and has, naturally, been almost entirely 
confined to the products of their owners. There 
remains, however,a large number of small firms whose 
resources are inadequate for the establishment of 
individual testing stations, even if this course were 
economic, and who incidentally are mainly concerned 
with the production of the smaller units. At the 
same time, it is desirable that the performance of 
such units should be accurately ascertained. Three 
vears ago, therefore, the Government were reque sted 
to provide a station at which tests could be made 
for any firm, especially on switchgear with rupturing 
capacities 250.00 kVA, and the 
Department of Scientific Industrial Research 
endorsed the reasonableness of this course on the 
score of public safety While the possibilities of the 
Department erecting its own station for such a 
purpose were under consideration, the owners of the 
existing testing stations offered to open their plant 
to tests for any British manufacturer and to accept 
a measure of supervision of those tests which would 
make the issue of a National Physical Laboratory 
rhis offer was accepted and, 


however, been 


not exce eding 


and 


certihicats 
as already announced, negotiations were completed 
last summer. The broad result is that the National 
Physical Laboratory a position to accept 
for ot which is 
designed to operate at 3:3 kV 
ind 11 kV. and up to capacities not exceeding 
250,000 kVA for compliance with the appropriate 


possible 


mm now in 


orders tests electrical switchgear 


voltages between 


British Standard specitication. This is an example 
not only of the way that the National Physical 
Laboratory can be of use to industry, but of the 
co-operation which possible between a Govern 


Phere 


are other branches of engineering in which a similar 


ment Department and private concerns. 


course might be followed with advantage 
lo turn to 


lately been advised by high authority of the desira 


another subject, the housewife has 


bility of accumulating small stocks of foodstuffs 
for use on occasion of grave national emergency. 
That such a course is possible in these days of 
amall houses with limited storage accommodation 


is one of the results of a research, which involves 


than one branch of In its broadest 


more science. 

aspects this work began in 1917, when the country. 
in common with the rest of the world, was faced 
with a serious shortage of food It resulted in 
the formation of the Food Investigation Board, 
which was founded in I918, and has therefore 
completed twenty vears of activity Though, as 
Sir William Hardy. the first Director of Food 
Investigation, said, the industry is essentially 
biological, the review of the work of this body, 


which is given in the present Report, clearly shows 


that engineering has played an important, if a 


econdary part. Initially, the Board was faced with 
three great probe m the preservation of fruit, 
much of which responded badly to ordinary cold 


storage : the transport of beef over great distances, 


since frozen beef was not a satisfactory product and 


chilling would not preserve it for a long vovage ; 
and the handling and preservation of our fish 
supplies. Solutions have been found for all three. 


with what beneficial results to our national economy 


und the health of the inhabitants of this country 
it is dificult to estimate It is important to 
note, moreover, that these results have not been 
ittained by the easy path of empiricism, but by 


building up a science of the storage and transport 
least research 


ot tood In this field at and scien 
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tific research at that—has been justified by its 
fruits. 

These activities, along with other work of the 
Board, have been carried out with the co-operation 
of the various Departments responsible for agricul- 
ture and fisheries in the United Kingdom and in 
various other parts of the British Commonwealth. 
The single objective has been the improvement of the 
food supply of these islands, with the broad limita- 
tion that the work is not concerned with potential 
sources of food so long as it is alive or ungathered. 
It comes upon the scene when the product has 
passed into the custody of the industries concerned 
with distribution, preservation and processing, for 
the good reason that if the cheapest and best 
supply of food is to be secured by constant improve- 
ment in transport, storage and processing, scientific 
methods must be increasingly applied in industry. 
The natural consequence is that attention has first 
been concentrated on getting unprocessed food from 
the primary producer to the consumer in a “ fresh ”’ 
state, though investigations into curing, canning 
and other methods of preservation have since been 
undertaken, scientific advice on these subjects being, 
for instance, given to fruit and vegetable growers. 
So far has progress been made that the Board is now 
about to review the whole field of research into 
the processing of foodstuffs, and to undertake the 
scientific work in this field which may appear 
desirable. 

The examples which we have cited are but two 
among many of the useful ways in which the 
Department is assisting to bring research into closer 
contact with industry. They could even now be 
multiplied, and we hope that the future will largely 
add to their numbers. For, the President 
of the Board of Trade recently remarked, “ inven- 
tion and research are a much surer foundation for 
the real prosperity of trade than any subsidy or 
any tariff which any Government can give.” 


as 





THE IRON AND STEEL INDUSTRY 
AND THE ARMAMENT PROGRAMME. 
As iron and steel are the main raw materials of 


industry, and as the rearmament 
an engineering 


the engineering 
necessarily 


programme is mainly 
matter, it would appear that our ferrous metal- 
lurgical industries might look forward to armament 


orders doing something towards checking the fall 
in demand that was experienced in 1938. Stated 
in this modest way, the expectation is well based, 
but the probable effect should not be over-estimated. 
In the case of shipbuilding, for instance, in spite 
of the impressive figures of 130,000 tons of new 
ships to be added to the Navy in the twelve months 
ending on the 3lst of this month, and 150,000 tons 
in the ensuing twelve months, which were quoted 
by the Prime Minister at Birmingham, less than 
half the shipbuilding berths in Great Britain are 
occupied. This bald statement sufficient 
to show that the naval programme in itself, although 
helpful, is not sufficient to put the shipbuilding 
industry in a condition to make such calls on the 
iron and steel industries are if the 
outputs of 1937 are to be approached. 

In most branches of engineering there is no unit 
to the shipbuilding berth by which 
activity may be broadly gauged, but, as is well 
known, there was recession in many branches of 
work towards the end of 1938, from the high figures 
reached in the previous vear. Against this, there 
was late improvement in some cases, a particularly 
hopeful example being motor cars, but the line 
of work in which a great extension in output in 
1939 is certain, and from which the iron and steel 
industries may hope to benefit, is that of aircraft. 
Again, however, as in the case of shipbuilding, the 
relative importance of this particular type of work 
must be kept in mind. Some idea of the relation 
of this matter to the general fortunes of the iron 
and steel industry may be obtained by comparing 
the figure of 200 million pounds expenditure on the 
air service in the financial year 1939-1940, which we 
quoted on February 3, with the turnover of the 
iron and steel industries. The output of steel in 
Great Britain about 10 million tons vear. 
This figure very largely represents rolled sections 
and plates, but in order to allow for the proportion 


now is 


as necessary 


equivalent 


18 a 
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of other classes of steel which it includes, its vali 
may be taken as about 12/. a ton. This gives a 
figure of 120 million pounds for the- total vali 
of the steel produced. If, to this, is added 35 million 
pounds representing 7 million tons of pig iron at 
5l. a ton, a figure of 155 million pounds is arrived 
at, which is of the same order as the 200 millio: 
pounds expenditure on aircraft. 

This approximate calculation, although it illus 
trates the importance in the scale of industry which 
aircraft manufacture is taking, cannot be used as a 
measure of the benefit which the ferrous-metal 
industries are likely to obtain from this part of th 
rearmament programme. Apart from the fact 
that the 200 million pounds includes expenditure on 
aerodromes, modern aeroplanes are such specialised 
craft and so large a part of their finished costs is 
represented by manufacturing charges, that th 
actual iron and steel they contain must represent 
a relatively minor part of their value. None the 
less, in the special direction of high-grade steels, 
the demand, both for aircraft and arms, will be 
so heavy that their manufacturers should benefit 
in a marked degree. The tonnage of material 
of this kind may not make an impressive figur 
when compared with that of rolled sections, but 
it takes more making and Sheffield should be kept 
busy throughout the year. 

The manufacturers of rolled sections and other 
classes of mild-steel products are benefiting from 
the erection of new works and the extensions which 
are a necessary feature of the armament programme, 
but it is doubtful if this class of demand is sufficient 
to offset the decline in the civilian building pro- 
gramme. According to the Federation of British 
Industries Business Barometer for the first quarter 
of 1939, the building plans passed by local authori- 
ties in December, 1938, was 30 per cent. lower than 
a year earlier. The fall in the case of private 
houses was 40 per cent., and although this latter 
type of structure does not represent an important 


consumption of rolled sections, it provides an 
important market for cast iron. An outcome of 
the recent international tension, however, which 


is of immediate and direct interest to the rolling 
mills is furnished by the proposals contained in th 
recent White Paper dealing with air-raid shelters, 


of which we gave some account in our issue of 
February 10. Apart from the consumption of 
steel represented by the strengthening of the 


basements of existing buildings, the proposed sec 
tional shelters, which would have a weight of 
from 5 ewt. to 7 ewt. each, would represent an 
important demand. The White Paper states that 
such shelters for the protection of a million peopl 
would represent a weight of from 60,000 tons to 
80,000 tons. It is impossible to guess to what 
extent it may be found desirable to provide this 
type of protection, but on a modest estimate the 
total weight may run up to 500,000 tons. This is 
5 per cent. of the output of steel in the country and 
while it would not have been sufficient to raise the 
steel output in 1938 up to the record figure of 
1937, it would, none the less, obviously furnish 
a very useful addition to the works’ load this yea! 
The figure representing the consumption of ste 
in the reinforcement of buildings, which has now 
passed beyond the stage of a mere proposal ul 
many official structures, is impossible to estimate, 
but if such work is undertaken on a large scale l! 
private building, the total tonnage may rise to @ 
substantial figure. 

According to figures given in a review of the iron 
and steel trades in 1938, which has been preparet 
by Messrs. William Jacks and Company, of Wi 
chester House, Old Broad-street, E.C.2, the outpt' 
of steel in Great Britain was 10,393,800 tons in 1938. 
compared with 12,984,000 tons in 1937. Corre- 
sponding figures for pig iron were 6,762,700 tons ane 
8,496,000 tons. These figures do not, in themselves. 
give an accurate picture of the steel trade last yea! 


In July, 1937, the import duties on stee! wer 
temporarily reduced and although they wer 
restored on April 1, 1938, pig iron was being admittec 
free until May 13. According to Messrs jacks. 
there was undesirable delay in re-imposing the 
duties when it had become clear in the ear!) part 
of the year that the excessive demand Ives 

steel 


was passing. The resulting heavy imports 
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and pig in the first quarter of 1938 had considerable 
share in affecting British output. Another matter 
which may have had some influence on demand 
has been the revision in steel prices which became 
operative at the beginning of this year. Messrs. 
Jacks, who naturally look at this matter from the 
point of view of a merchant house, consider that 
there was undesirable delay in the publication of the 
new prices, so that users who were aware that 
revision was to be made held back orders at the 
end of the year. It would appear, however, that 
any effect of this kind should tend to improve the 
output for the current year. 

In considering the prospects of the industry for 
1939, it must be remembered that although 1938 
showed considerable falling off from the boom year 
of 1937, it, none the less, had an output which has 
been passed only in 1936 and 1937. The added 
effects of the various influences of the rearmament 
programme will help it towards a satisfactory 
output this year although they can do nothing to 
assist export trade, which like other branches of 
industry, is being hampered by political controls 
in so many countries. If the Government take any 
effective steps in assisting shipping in the difficult 
position in which it is being placed by activities 
of that kind, the iron and steel industries will 
benefit materially. Another direction in which the 
Government might assist would be in the accumu- 
lation of a national reserve of pig iron. This is a 
commodity for which there would be heavy demands 
in case of war and would appear to be almost as 
essential.as stocks of other metals or even food- 
stuffs. Messrs. Jacks, who strongly support this 
proposal, suggest a reserve of 1,000,000 tons. The 
building up of such a reserve would clearly be of 
great benefit to the iron and steel industry. 








NOTES. 
Tue Brrrtsh CoMpRESSED AIR SOCIETY. 
\r the dinner of the British Compressed Air 


Society, held on Tuesday, February 21, Mr. Frank 
Hills, the newly-appointed president of the Society, 
was in the chair, and the chief guest was Com- 
mander Arthur Marsden, R.N., M.P. Commander 
Marsden proposed the toast of the British Com- 
pressed Air Society, stating that he thought they 
had been well advised in forming such a body to 
protect themselves. He hoped the rearmament pro- 
gramme was benefiting them, though in certain 
industries it was, unfortunately, having a contrary 
effect. For instance, shipbuilding costs had gone 
up so that vessels were being built abroad instead 
of Even one of the co-operative societies 
was having a vessel built in Holland. He was afraid 


here. 


that nothing could be done without some effort 
on the part of the Government. The Navy was 
the biggest factor for peace. but another factor 


which did not receive so much publicity was that 
of shipping. The Secretary for the Board of 
Trade had said that this matter was receiving the 
attention of the Government, and as the various 
chambers of shipping were now agreed he hoped 
something would be done. The position was serious. 
\ few years ago the cry was scrap and build, but 
our shipping had reached a dangerously low level, 
ind the present policy should be to build and lay- 
up so that vessels should be available when required. 
Recently, telegraph poles reached this country in 
a foreign vessel, it being stated that there was no 
British for a cargo. Grain 
iad come in Greek ships. The Board of Trade 
had stated that British ships were given preference 
in such cases, if available, but it was not clear what 


vessel such 


11 
Suitable 
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this preference amounted to, and he thought that 
wl arranging trade agreements more attention 
should be paid to the fair treatment of British 
shipping, which was so vital to us as a nation. As 


regards the general situation he was optimistic. 
Lord Baldwin, when Prime Minister, had concerned 
himself mainly with internal affairs, and putting 
a sound footing. Mr. Chamberlain looked 
ind his policy was daily proving more and 
justified. Commander Marsden considered 


that the equipment of the Army was going ahead 
rapidly, that the Air Force was better than people 
gave it credit for, and the Navy, with the new war- 
ships. of which the King George V was the first. 
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Mr. Frank Hills, in reply to the toast, said they 
would be grateful for anything that could be done 
to encourage contractors on public works, &c., to 
use British plant. Contractors were independent 
and naturally wanted to get on with their jobs, 
but he felt that British makers turned out machines 
fully equal to those imported and better in many 
cases, and even in an emergency it would pay to 
buy British machines. Mr. Hills commented on the 
National Register, stating that he considered that 
this did not go nearly far enough and that every- 
body ought to be brought in and allocated to 
definite jobs. The toast of “The Guests” was 
proposed by Mr. E. Lacy-Hulbert, past-president, 
who in the course of his remarks expressed regret 
at the absence of Sir William Reavell who had 
done so much for them. Mr. C. M. Jones, 0.B.E., 
of the Department of Overseas Trade, responded, 
remarking upon the present difficulties handicapping 
export business, which he said Mr. Hudson was 
working hard to reduce. 


THe ENGINEERING Aspect oF AIR Rartp PRECAU- 
TIONS. 

A circular dealing with the distribution of the 
steel shelters which it has been decided shall be 
supplied by the Government to certain house- 
holders in vulnerable areas, was recently issued 
by the Home Office. The distribution has already 
begun through the agency of the local authorities. 
The first deliveries are being made in the Metro- 
politan Police District, the surrounding northern 
and east end boroughs and in 22 provincial cities, 
including Birmingham, Bradford, Bristol, Cardiff, 
Edinburgh, Glasgow, Liverpool, Manchester, New- 
castle-on-Tyne, Sheffield and Sunderland. The 
shelters are made of galvanised steel sheets and, 
as mentioned in a recent article, are designed so 
that they can be erected by unskilled labour. 
The unit will provide accommodation for six 
persons, but two or more can be joined together 
if necessary. It intended that the shelter 
shall be partly sunk in the ground, the earth 
excavated being used as additional cover. It 
suggested that the siting should be carried out 
under the general supervision of local government 
officials, but the householder may, if he desires, 
defer erection. Full directions regarding erection 
and sinking are set out in a further circular already 
distributed in some areas. Arrangements are 
also being made for demonstration shelters to 
be available. Generally speaking these shelters 
will be issued without charge to persons whose 
occupations are compulsorily insurable under the 
National Health Insurance Act or whose earnings 
do not exceed about 250/. per annum. Following 
on this announcement a statement was issued by 
Sir John Anderson in which he said that the wide- 
spread distribution of these shelters would not be 
allowed to prejudice the consideration of other 
forms of protection. The problem was not, how- 
ever, purely an engineering or technical one. For 
the main purpose of protection must be reconciled 
with the permanent necessity of maintaining the 
productive efficiency of the nation in time of war. 
This involved important psychological considera- 
tions as well as problems of air strategy, which 
could not be ventilated in public. This com- 
plexity was well illustrated by the variety and con- 
flicting character of many of the projects submitted 
and it was right before a fixed pronouncement was 
made that the Government should have before 
them the results of a detailed technical examination 
of at least the most important of these schemes. 
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THE JUNIOR INSTITUTION OF ENGINEERS. 

Captain Austin Hudson, M.P., Parliamentary 
Secretary to the Ministry of Transport, was the 
principal guest at the annual dinner of the Junior 
Institution of Engineers, held in London on 
February 24 under the chairmanship of the Presi- 
dent, Sir Charles Bressey, C.B., C.B.E. The toast 
of “ The Institution’ was honoured on the pro- 
position of Sir Clement D. M. Hindley, K.C.I.E., 
vice-president of the Institution of Civil Engineers, 
who recalled that some of his early instruction in 
matters technical had been received from the late 
Mr. Sidney H. Wells, the virtual founder of * the 
Juniors” in 1884. Sir Clement observed with 





would be well able to hold its own. The president, 





satisfaction that the Institution still clung ten- 
aciously to its original ideals and refused to be “ led 
away by the fetish of status.” Mr. L. M. Jockel 
responded on behalf of the Institution. The Presi- 
dent proposed the toast of ‘‘ The Ministry of Trans- 
port,’ and Captain Hudson, in replying, took the 
opportunity to clarify the position of the Ministry 
in relation to the recommendations of the Bressey 
Report on London traffic and roads. The point at 
issue, he said, was the rate of the Government 
grant. The Ministry had offered 60 per cent. of the 
total cost of property, construction, and compensa- 
tion ; an offer which his department regarded as 
adequate and which he still hoped would enable a 
start to be made. At one time the rate was 50 per 
cent. of the site value only. Other large cities 
had accepted the 60 per cent. of full cost. The high- 
way rate in London was nowhere more than 2s., 
and in twelve boroughs was less than Is., whereas 
the rate in Liverpool was 1s. 10d., in Bristol 2s. 5d., 
and in Manchester 2s. 8d. The Ministry was pro- 
foundly grateful to Sir Charles Bressey for his report, 
and hoped that, even now, agreement might be 
reached with the London County Council. In 
responding to the toast of ‘ Our Guests,”’ proposed 
by Dr. Herbert Chatley, Sir Allan Powell, C.B.E., 
who is a member of the Import Duties Advisory 
Committee as well as being Mayor of Kensington, 
contrived to show in a new light the preoccupations 
of both offices. He was supported by Mr. J. R. 
Beard, vice-president of the Institution of Electrical 
Engineers. The last official toast, that of ‘* The 
Chairman,” proposed by Mr. N. L. Ablett, was 
warmly received, and no less well deserved, for. 
with Mr. W. A. Tookey as toastmaster, the President 
of the Junior Institution of Engineers finds his 
time fully occupied at the annual dinner. 


Roav IMPROVEMENTS IN MIDDLESEX. 

Though the recently published Report on the 
Administration of the Road Fund for the year 
ending March 31, 1938, discloses a lull in major 
road construction, this has to some extent been 
corrected by schemes that have since been proposed 
or put in hand. One of the most important of these 
is for the construction of a viaduct which is to 
carry Western Avenue over Fray’s River and the 
Great Western Railway on the borders of Middlesex 
and Buckinghamshire. The contract for this has 
been let to Messrs. M. J. Gleeson, Limited, at a price 
of 168,797/. The viaduct will be about 500 yards 
long and 87 ft. wide and will accommodate dual 
carriageways, each 27 ft. wide, as well as cycle tracks 
and footpaths. To clear the railway, which is on 
an embankment, the viaduct will have a gradient 
on the Middlesex side of about 1 in 24. On the 
Buckinghamshire section the gradient will not, 
however, be more than 1 in 250. The structure, 
which will extend the full width of the valley and 
will have a maximum height of 40 ft., will be con- 
structed of reinforced concrete with brick-faced 
piers and parapets on a pile foundation. On the 
Buckinghamshire section, where the land is subject 
to inundation, flood arches will be provided. The 
works, which are expected to take about two years 
to complete, will be carried out to the designs of the 
Bridges Department of the Middlesex County 
Council, working in collaboration with Mr. W. R. 
Davidge as architectural adviser. The design has 
received the approval of the Royal Fine Arts Com. 
mission. Beyond the Middlesex boundary the road 
will cross the Grand Union Canal and the River 
Colne by two new bridges, and will thence be carried 
on an embankment to the London-Oxford road 
near Denham. It may be noted that the scheme 
marks the beginning of the last stage in the con- 
struction of one of the main outlets from London. 
At present Western-avenue leads from Wood-lane, 
Shepherds Bush, to Harefield-road, Uxbridge, a 
distance of about 11 miles. When completed it 
will thus provide a direct route from the built-up 
areas of Middlesex to the open stretch of the Oxford- 
road near the proposed junction with the projected 
North Orbital-road. A scheme is also announved 
for the removal of many dangerous bends on the 
Newport-Raglan road at Llangibby, Monmouth- 
shire. This, it is estimated, will cost about 25,0001. 
and wil] involve the provision of a 30-ft. carriage- 
way with a grass verge on each side and one foot- 
path. The gradients will also be improved, 











256 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw extra general meeting of the Institution of 
Mechanical Engineers was held at Storey’s-gate, 
St. James’s Park, Westminster, S.W.1, on Friday, 
February 24, the chair being occupied by the 
President, Mr. E. Bruce Ball. 

Tue Gas TURBINE. 

The paper before the meeting was by Dr. Adolf 
Mever, director of Messrs. Brown, Boveri and Com- 
pany, Baden, Switzerland, and was entitled * The 
Combustion Gas Turbine: Its History, Develop- 
ment, and Prospects.” We reprint the paper in 
abstract on page 247 of this issue. Dr. Meyer, 
in presenting it, said that since it was written 
an order had been received from the Swiss Federal 
Railways for a gas-turbine locomotive of 2,200 h.p. 
at the coupling or about 2,000 h.p. at the driving- 
wheel treads. 

The discussion was opened by Dr. D. M. Smith, 
who said that in one of the diagrams the thermal 
efficiency was shown as a function of the upper 
temperature limit and of the product of the com- 
pressor efficiency and the turbine efficiency, a form 
of presentation suggesting that equal benefit could 
be obtained by improving both. He thought the 
benefit of improving the turbine efficiency would be 
rather the greater, because more work was done in 
the turbine than was absorbed by the compressor. 
All the recent development cited in the paper had 
referred to axial-flow compressors, which seemed to 
meet the required conditions of efficiency better than 
the centrifugal compressor. He would ask whether 
the axial-flow type was also advantageous with 
regard to the variation of delivery pressure with 
varying flow and to capital cost. The data 
relating to the heat exchanger, viz., recuperation 
hetween the turbine exhaust and the compressor 
outlet, were very interesting, and the several curves 
showed a remarkable improvement due to recupera- 
tion. The form of the curves seemed to show, 
however, that the calculations for the effect of the 
heat exchanger had not taken into account any 
pressure drop which might occur in the exchanger 
and its piping. Such a drop might offer a serious 
limitation. ‘The Jendrassik turbine, recently des- 
cribed in ENGINEERING,* incorporated a heat 
exchanger, and the efficiency claimed for the plant 
was in reasonable accord with the figures quoted in 
the paper. 

Mr. H. O. Farmer said that in one case the turbine 
efficiency was given as 86 per cent. and the com- 
pressor efficiency as 83 per cent., i.¢., an overall 
efficiency of 71-5 per cent. In several other places, 
however, the author quoted an overall efficiency of 
75 per cent., and in one case of 76 per cent. What 
was the highest efficiency actually obtained by the 
turbine in practice, say, for a turbine of 2,000 kW 
to 3,000 kW? It had been stated that the unit 
must be run at a speed at which the blower gave 
maximum efficiency, but what happened when the 
gas turbine was applied to variable-speed machines 
such as the direct-drive locomotive and the marine 
engine ? The overall efficiencies of the Diesel engine 
could be nearly as much as 40 per cent., and the 
high temperatures and pressures necessary for this 
were only obtainable by a reciprocating piston and 
cylinder. Mr. Farmer then referred to a slow-speed, 
self-contained piston gas-generator which supplied 
gas, at maximum load, at a temperature of about 
1,000 deg. F. and a pressure of 60 Ib. per square 
inch. The machine was at present only in the 
development stage, Lut it gave a fuel consumption 
of just over 0-4 Ib. per brake horse-power per hour, 
allowing a turbine efficiency of 85 per cent. 

Mr. R. Dowson said he was impressed by the 
fact that with a temperature as low as 1,000 deg. F. 
it was now possible to make a practical combustion 
turbine, but from the commercial point of view 
he feared that initial efficiencies could not be main- 
deterioration. In the Houdry 
oil-cracking process described in the paper, a 
5,300-h.p. turbine and a 4,400-h.p. compressor 
has been referred to, but the net output was only 
90 kW. If the efficiencies fell off the output 
would be seriously decreased. The commercial 


tained owing to 


* See Enorveerine, vol. oxli, page 186 (1939). 
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utility of the gas turbine was problematical, though 
something might be done by increasing the tem- 
perature of the working substance. He would like 
to comment on the reference to Sir Charles Parsons’ 
work on the axial compressor. This was abandoned, 
not because it was a failure, but because the great 
inventor's time was too fully taken up by the turbo- 
alternator and marine turbine to give it the attention 
it needed. Mr. Dowson then referred to three 
actual compressors constructed at the Parsons’ 
works. One was of a machine built in 1902, which 
delivered 10,000 cub. ft. of air per minute at a 
pressure of 3 lb. per square inch. The second 
was a machine, sent to China in 1908, which had a 
delivery of 28,000 cub. ft. per minute at a pressure 
of 14 Ib. per square inch. The third example 
was of a fully commercially-developed machine 
in an iron and steel works in India. It delivered 
50,000 cub. ft. per minute at a pressure of about 
10 Ib. per square inch. Some 30 machines of this 
type had been made and installed. 

Commander W. G. Cowland, R.N., said the 
efficiency of 84 per cent. that the author had 
obtained for the gas turbine would be difficult 
to improve on and compared well with the best 
overall efficiency of a steam turbine that he had 
heen able to find, viz., 78 per cent. It would appear 
from his own analysis that the curves given in 
the paper were in favour of the gas turbine by about 
5 per cent., due to the neglect of certain losses, 
one of which was pressure drop. The good effect 
of a heat interchanger, for example, would be largely 
affected by unwanted pressure drops in getting the 
gases round corners. The size of a 5,000-sq. ft. heat 
interchanger for a 2,000-kW output turbine was 
about equal to the cooling surface of a condenser 
for an 8,000-h.p. steam turbine, so that it was a 
big thing. 

Mr. W. M. Selvey said he thought that no extrav- 
agant claims had been made in the paper and the 
author and his colleagues could be congratulated on 
having produced an axial-flow compressor with 
85 per cent. efficiency on the adiabatic scale. No 
claim had been made that the gas turbine could 
replace the steam turbine in the ordinary power 
station, but the emergency station described in the 
paper was a practical scheme. He had spent 
several years on the gas turbine and had come to the 
conclusion that there was little hope of making 
an efficient cycle by going to really high tempera- 
tures, even though better heat-resisting materials 
could be produced. 

Mr. A. J. H. Fitt remarked that much had been 
made of blade cooling, but there were other parts 
which would probably give rise to trouble through 
distortion, &c.- The author had limited his air 
pressure to 20 Ib. or 30 Ib. per square inch, and it 
might be asked if the situation could not be improved 
by going to a higher figure. The reaction turbine 
seemed to have been adopted in order to obtain 
maximum efficiency, but there was really not much 
difference between it and the impulse turbine, and 
the latter machine could be nozzle-governed. The 
control-gear on the author’s turbine was interesting, 
but it would seem that the by-pass valve might lead 
to inefficiency at partial loads. The combustion of 
the gas turbine would have to be very good, or 
trouble might arise from carbon formation on such 
working parts as governor valves. The gas, more- 
over, was presumably noxious and precautions 
would, therefore, be needed on board ship. 

Mr. I. V. Robinson pointed out that the lowest 
temperature which the author considered useful in 
the gas turbine was 1,000 deg. F.; in other words, 
the gas turbine was starting where the steam turbine 
was leaving off. The chief engineer of a company 
operating a steam turbine at 1,000 deg. F. at Detroit, 
had told him some months ago that though the 
machine had run satisfactorily at this temperature, 
he regarded it as somewhat of a piece of laboratory 
apparatus which required too much watching. In 
consequence, they were not running it at that high 
temperature now, while for extensions to the plant 
a temperature of 850 deg. F. had been used. The 
author would, therefore, have to be careful even 
at 1,000 deg. F., with the material now available, 
while material capable of withstanding a tempera- 
ture of 1,500 deg. F., which would give a higher 
efficiency seemed at present unattainable. The 





(MARCH 3, 


1939. 


metallurgist had yet a good way to go in this direc. 
tion. 

Squadron-Leader F. Whittle said no reference 
had been made to the possibilities of the gas turbine 
for aircraft. It seemed to him that the gas turbine 
would have a much higher efficiency in the colder 
regions of the upper air than on the ground. With 
a lowering of absolute temperature by something 
like 70 deg. F. at a height of 35,000 ft., the efficiencies 
of turbines and compressors of the type discussed in 
the paper could no doubt be increased by some 
30 per cent. The big flying boat had reached a 
point where its development was limited by its 
power plant and there were strong arguments in 
favour of flying at very great heights. These two 
factors offered considerable scope for the gas turbine. 
He was not convinced that its efficiency was limited 
to 85 per cent. There seemed to be no basic reason 
against a figure of something like 94 per cent. being 
attained. 

Dr. Meyer, in reply, first expressed agreement 
with the last speaker that higher efficiencies were 
obtainable; 90 per cent., at least, he thought. 
Reference had been made to deteriolation of the 
turbine blading, but he could point to cases in 
which superchargers for Diesel engines had worked 
continuously for 12 years and had shown no change 
other than acquiring a fine polish and showing a 
slight oxidation. In any case the general problem 
was first being attacked from the efficiency side ; 
this, satisfactorily solved, would leave the way more 
open for dealing with those affecting construction. 
The point raised about the net output of the unit 
was based on a special case, viz., the Houdry oil- 
cracking process, in which great losses occurred in 
the chemical reactions of the operations. With a 
plant generating electricity, the power of the turbine 
was about four times the net output and that of 
the blower about three times, the difference being 
the net output. The efficiencies given in the paper 
included losses in the re-heater, when one was fitted. 
Blade cooling had been referred to, and he might 
mention that they had tried a method by which 
the outside layer only of the blade was cooled 
instead of the whole mass, the blade being hollow 
with a small amount of air circulating through it. 
Instead of using about four times the amount of 
air which was needed for combustion, as with other 
methods, this method needed only 4 per cent. 
One experimental turbine had been run at 900 deg. F. 
and the blades were only slightly red at the tips. 
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A Short History of the Steam Engine. By H. W. Dickiv- 
son. London: Cambridge University Press. [Price 
15s. net.] 

Ir is but a truism to say that the steam engine has 

been the main factor in the progress of modern 

material civilisation. There may be superficial 
observers who believe that the internal-combustion 
engine and electric power have rendered it of 
secondary importance, but as Sir Alfred Ewing said 
in 1931, “ Steam is neither dead nor dying. It is, 

indeed, supreme in every navy, it maintains a 

recognised place in mercantile fleets, steam loco- 

motives still predominate on the railways of the 
world, and steam power stations for the generation 
of electricity outnumber all others put together. 

As a practical machine, the steam engine has 4 
history extending over more than two hundred 
years. To write that history in its entirety would 
be practically impossible, and all the historian can 
do is to sketch it in outline. In this new short 
history, Mr. Dickinson, bearing in mind the recent 
publication of histories of locomotives and marine 
engines, has wisely confined himself to stationary 
engines. His object, he says, has been ** to compress 
within narrow limits the essential facts of the 
history and to present these with due balance. 
This he has succeeded in doing. 

The book runs to some 250 pages, is illustrated 
by 10 plates and 78 figures, and includes a copy of 
the “Synopsis of Events in the History o! the 
Steam Engine ” to be seen at the Science Museum. 

The famous French architect and engineer, 
Bélidor, in his work Architecture Hydraulique, 1739, 
illustrated and described a Newcomen engine, and 
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of it he said, ‘“‘ It must be confessed that these are 
the most marvellous of all engines.” If he could 
see the steam turbines of the present day he would 
probably say the same. But whether the most 
marvellous or not, the steam engine, with its boiler, 
its condenser, its pumps and other appurtenances, 
is certainly the most interesting of all engines. 
‘lurn, for instance, to Mr. Dickinson’s third chapter 
and examine the reproduction of Barney’s engraving 
of the Dudley Castle atmospheric engine of 1712. 
There was no other mechanism in the world like 
that engine, from which came in direct descent the 
Watt engine, the Cornish engine, and the marine 
side-lever engine. Ifa man’s greatness is in anyway 
to be judged by the influence of his work, then 
Newcomen, of whom Mr. Dickinson writes so 
entertaingly, was a great man. 

After the low-pressure condensing engine came 
the high-pressure engine, the compound engine 
and the high-speed engine, and with these are 
associated the names of ‘lrevithick, Evans, Stephen- 
son, Woolf, McNaught, Porter, Allen, Corliss, 
Willans, and others. With the multiplication of 
types of engines came the development of many 
designs of boilers. The history of these things 
during the Nineteenth Century occup‘es the middle 
third of Mr. Dickinson’s book, while the last third 
is devoted to the steam turbine and the latest forms 
of high-pressure boilers. At the beginning of the 
book is a plate bearing the portraits of the early 
Pioneers, Papin, Smeaton, Watt, Evans and 
lrevithick ; the section devoted to steam turbines 
is enriched with a plate with the portraits of de 
Laval, Curtis, Rateau, Parsons and Ljungstrém. 
What a splendid portrait gallery could be formed 
did we but possess pictures of all those who have 
added to the progress of the steam engine and who 
deserve to be remembered ! Beyond comparison 
the steam engine has been the most fruitful of all 
the applications of scientific discovery to man’s 
needs, and its story as set forth in this book should 
be widely known. 
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~ Klectrical Conductors. By Prorgssor E. L. E 
VHEATCROFT. London: Oxford University Press 
[Price 21s. net. 


x Humphrey Milford). 
THE study of electrical phenomena has attracted 
irmy of research workers during the last 
twenty-five years, during which outstanding ad- 
The rapid progress in 
work has necessitated the 
nent of a new technique and a new means 
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of approach in attacking problems of considerable 
complexity. Professor Wheatcroft’s book is based 
on a series of lectures which he gave at the Leeds 
University, but in its present form it is a notable 
contribution to the study of vacuum physics, the 
nature of glow and spark, and the practical applica- 
tion of fundamental electrical principles to the 
various types of valves and rectifiers. 
study of the molecular nature of a gas, the author 
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the transfer of current from metal to gas, and deals 
with the various methods employed to produce 
electron emission. Secondary emission, due to 
electron bombardment, attained an engineering 
importance with the advent of the screen-grid 
radio valve, and valve designers have been anxious 
to find substances or surfaces having low coefficients 
of secondary emission. More recently, however, 
Zworykin, in developing a secondary electron multi- 
plier, has investigated the possibility of finding sub- 
stances the coefficient of which is high. Sensitive 
photo-electric cathodes are good in this respect, and 
the coefficient for cesium on silver oxide can be as 
high as 8 with 400 volts primary energy. 

The individual process of collision between an 
electron and an atom has received much attention 
because of its contribution to the theory of atomic 
structure, and it is now established that these 
collisions may be of three types, according to the 
energy of the impinging electrons. The theory of 
the motion of heavy ions, if perhaps less satisfactory 
than that of electrons, is nevertheless reinforced by 
a greater wealth of experimental evidence. Physi- 
cists are by no means agreed on the nature of the 
reaction by which secondary electrons are pro- 
duced, but some suggestions are put forward in 
the book, and the relative importance of these 
and other proposed mechanisms are discussed. The 
chief difference between the cold-cathode glow 
and the hot-cathode gas-filled valve is considered ; 
as the result of extensive researches, Langmuir has 
proposed a theory which offers an explanation of 
the mechanism of conduction through a gas or 
vapour when the cathode is emitting electrons 
thermionically. The important result is obtained 
that the gas filling of a valve is independent of the 
exact shape of its volt-ampere characteristic, and 
is derived only from the order of magnitude of the 
voltage drop. Quite large currents are now possible 
in valves of comparatively small dimensions. 
Engineering research on mercury-vapour rectifiers 
has been mainly concerned with the subject of 
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| backfires, and much progress has been made in the 

analysis and elucidation of their causes by the 
experiments of von Issendorf, Schenkel and Seeliger. 
Professor Wheatcroft’s book gives a readable 
account of a highly complex class of physical 
phenomena. His examples of applications have 
been chosen not only for their intrinsic interest, but 
as illustrations of fundamental principles. Here is 
progress, and it has been recorded with that clarity 
and economy which is art. 





H.M. BATTLESHIP 
**KING GEORGE YV.”’ 


Tue battleship King George V, which has been under 
construction for the Royal Navy since January, 1937, 
at the Naval Yard of Messrs. Vickers-Armstrongs 
Limited, Newcastle-on-Tyne, was launched by His 
Majesty the King on February 21. The illustration 
here given shows the vessel entering the water. No 
detailed particulars of the King George V have been 
officially disclosed, but it is announced that she will be 
more heavily armed and appreciably faster than H.M. 
ships Nelson and Rodney, which have the same dis- 
placement of 35,000 tons and were the latest battleships 
previously added to the fleet. The limitation of dis- 
placement to the above figure is in accordance with the 
terms of the London Naval Treaty of 1936. 

The main armament of the King George V will con- 
sist of ten 14-in. guns, mounted in three turrets, two 
containing four guns each, being placed at the ends 
of the superstructure, and the remaining turret, with 
two guns, being situated abaft the forward four-gun 
turret and at a height which will enable the six forward 
guns to fire straight ahead. The secondary armament 
includes 16 5}-in. guns in eight turrets; a number of 
smaller weapons will also be carried. The propelling 
machinery will consist of geared turbines driving four 
propellers, and supplied with steam by oil-fired water- 
tube boilers. As is now the general practice in large 
warships, aircraft will be carried in hangars on deck 
and launched by means of a catapult. The protection 
against gunfire, aircraft bombs, and underwater attack 
is very extensive ; it has been reported that about one- 
third of the displacement will represent armour. The 
complement will comprise about 1,500 of all ranks and 
ratings, the ship being designed to serve as the flagship 
of the Commander-in-Chief of a fleet. 

At the luncheon which followed the launching 
ceremony, the First Sea Lord, Admiral Sir Roger 





with Messrs. Vickers-Armstrongs Limited, for one of 
the two battleships, of increased size, authorised in the 
1938 programme. This vessel will be built on the 
slip vacated by the King George V. The sister ship, 
the Admiralty subsequently announced, will be con- 
structed by Messrs. Cammell Laird and Company, 
Limited, Birkenhead, who are shortly to launch the 
battleship Prince of Wales. 








THE LATE PROFESSOR H. LOUIS. 


THE news of the death of Professor Henry Louis at 
his home in Osborne-terrace, Newcastle-upon-Tyne, 
on February 22, will be received with regret by mining 
engineers and metallurgists in all parts of the world. 
Few men have had a more varied career or have 
gained greater experience in the field of mining and 
metallurgy than Professor Louis, who occupied the 
Chair of Mining in Armstrong College, University of 
Durham, for 28 years and was also for a long period 
William Cochrane Lecturer in Metallurgy. The son of 
a merchant in the city of London, he was born on 
December 7, 1855, and, after spending some years of his 
early boyhood in Bavaria, where the foundations of 
his subsequent linguistic ability were laid, he was sent 
to the City of London School in 1866. Gaining a 
Mortimer Exhibition for science, he entered the Royal 
School of Mines, London, in 1873 and, studying under 
the late Dr. John Percy, soon manifested his ability by 
taking first place in the list of students in his first year. 
This success he repeated in his second and third years, 
passing out first on the list in the examination for the 
A.R.S.M. in mining and metallurgy, thereby gaining 
the de la Beche Medal for 1876. After serving as 
assistant to Dr. Percy for some months, Louis crossed 
the Atlantic in 1877 to take up the appointment of 
chemist and blast-furnace manager to the Steel 
Company of Canada, at Londonderry, Nova Scotia. 
He also re-organised the puddling forge and did a 
great deal of mineralogical work. In 1880 he returned 
to England to take up the appointment of lecturer in 
metallurgy at the London Dental Hospital. In the 
following year, however, he was appointed assayer and 
assistant manager at a gold mine in Ecuador, South 
America, and, in 1883 took up similar duties on the 
Gold Coast. The years from 1885 to 1890 were mainly 
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occupied in consulting work in connection with gold 
and diamond mining in the Transvaal, and the period 
from 1890 to 1894 in similar work in the tin and gold 
mines of Malaya, Siam and other parts of the Far East. 

Professor Louis returned to Europe in 1894 and for 
the succeeding twelve months was manager of iron-ore 
mines in Spain. He was appointed to the Chair of 
Mining at Armstrong College, then known as the 
Durham College of Science, Newcastle-upen-Tyne, in 
1895, and shortly afterwards to the William Cochrane 
Lectureship in Metallurgy. He was awarded the M.A. 
degree at Durham in 1896, and the honorary degree of 
D).Se. in 1908, and retired and was made Professor 
Emeritus in 1923, his successor being Professor Gran- 
ville Poole. To Professor Louis, we believe, belonged 
the credit of having been among the first, if not the 
first, to introduce elementary metallurgy and metallo 
graphy as part of the curriculum of university students 
in naval architecture and engineering. Since his 
retirement, Professor Louis had continued to take a 
keen interest in a variety of subjects connected with 
the mining of coal and other minerals ; among these 
was the question of coal cleaning and that of the 
collieries by steel 
numerous books, 


replacement of timber 
supports. He was the author of 
probably the first of which was 4 Handbook of Gold 
Willing, and among the last, The Preparation of Coal 
for the Market. Professor Louis was the recipient of 
many honours; he was a past-president of the Society 
of Chemical Industry, a past-president and medallist 
of the Institution of Mining Engineers, and a past- 
president and Bessemer Medallist of the Lron and Steel 
Institute. Professor Louis was also for many years a 
member of the Institution of Civil Engineers, the 
Institution of Mining and Metallurgy, and the Institute 
of Metals, and a Fellow of the Institute of Chemistry 
and the Geological Society, to the proceedings of all of 
which he had frequently contributed. At the time of 
his death he was Secretary of the North of England 
Institute of Mining and Mechanical Engineers. 


props in 





THE HASSELT BRIDGE COLLAPSE. 

Ir will be recalled that, in our issue of June 17 last.* 
we published an article by Mr. O. Bondy dealing with 
the collapse, on March 14, 1938, of the Vierendeel all- 
welded road bridge over the Albert Canal at Hasselt, 
Belgium. In view of the correspondence to which 
this gave rise, it will be of interest to quote at some 
length an article, published recently in Belgium, dealing 
with the present position regarding the investigation 
into the causes of the accident. The article appeared 
in the February issue of L’Ossature Meétallique, the 
official organ of the Centre Belgo-Luxembourgeois 
d’ Information de L’Acier, 38, Boulevard Bischoffsheim, 
Brussels. At the outset of the article, which is anony- 
mous, it is pointed out that the official commission of 
inquiry has not yet issued its report, owing to the 
multiplicity of the factors to be considered. As the 
at the University of Liége 
ind elsewhere, certain facts have been 
brought to light, and, apparently, it is these which are 
discussed in the article 

Che first point of importance mentioned is that in 
live Vierendeel bridges, in which the welding technique 
was identical with that employed in the case of the 
Hasselt Bridge, it has been demonstrated that concen- 
trations of high internal stress occur in the region in 
line with the joint between the flanges of the gussets 
and the lower chord of the bridge. This is the region 
a-b in the accompanying diagram, which shows where 
the initial fracture occurred in the Hasselt Bridge. 
In four of these bridges fissures have been discovered 
either in the welds or in the gusset flanges in this 
region, and, in certain cases, distinct cracks have 
developed in the lower chord—as indicated by the line 
c-d in the diagram—as a result of the rupture of the 
gusset flange. It has been possible to liberate the 
internal stress, which is considered to be due to unsatis- 
factory welding procedure, by making a saw cut between 
e and 6 and completely cutting through the flanges. 
Deformations corresponding to internal stresses, which 
limit of the material, 
It has been ascer 


result of tests carried out 
however. 


sometimes surpass ‘he clastic 
have been obtained ia this manner. 
tained that most of the fractures occurring in the 
Hasselt Bridge originated in the region of this zone of 
high stress concentration (naud de surtensions), and that, 
in those places where no actual rupture took place, 
cracks were generally present 

The examination of portions of the bridge recovered 
from the bed of the Canal has led to the conclusion 
that the initial rupture occurred in a weld (at ¢ in the 
diagram) This failure, taking place abruptly, is 
considered to have caused a sudden redistribution of 
the stress and brought about the failure of the lower 
chord as the result of shock. This fracture, which is 
indicated by the line cf in the diagram, occurred 
without any deformation or reduction in cross-sectional 


* ENGINEERING, vol. cxlv, page 669 (1938). 
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area taking place in the material. Subsequent frac- 
tures in the bridge members are also considered to have 
been due to shock. I[t is emphasised that while the 
welds of the bridge were good, from the point of view 
of the quality of the metal deposited, certain imperfec- 
tions due to procedure have been revealed, which may 
have intensified shrinkage-stress effects. Recent work 
has shown the value of radiography in the examination 
of welds and a systematic inspection of all welded 
bridges in Belgium is now being carried out by this 
method. 

It is interesting to note that all the tests, conducted on 
steel specimens cut from points in the bridge giving rise 
to the greatest misgivings, are stated to have shown that 
the quality of the material was above criticism. The 
tests, it is pointed out, have given better results, as re 
gards ultimate-stress value, elastic limit and elongation, 
than were demanded by the specification. Moreover, 
particularly severe tests, which are not included in the 
specifications of the Belgian Ponts et Chaussées 
Administration (nor, it is stated, in those of similar 
bodies in other countries) have confirmed the excellent 
quality of the steels employed. These tests comprised 
macrographic examination ; chemical analysis ; tensile 
tests conducted along, and perpendicular to, the 
direction of rolling and on test pieces cut from the 
edges and centre portions of the plates and from 
underneath the welded seams ; tensile-impact, repeated- 
impact and other forms of impact tests ; bending tests ; 
and fatigue tests. Further complementary tests on 
heat-treated material are now under way. It can thus 
he stated, continues the article, that it is wrong to 
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ascribe, as certain authorities have done, the main 
cause—or even one of the possible causes—of the 
failure of the bridge to the * fragility’ of the steel em- 
ployed. These authorities, apparently, have based their 
assumptions on two observations, namely, that the 
broken bridge members exhibit a clear, sharp fracture 
similar in appearance to that which takes place when 
cast-iron breaks, and, secondly, that the fracture has 
occurred in the body of the steel well away from the 
welds. In answer to these contentions, it is urged 
that the critics appear to ignore that failures due 
to shock, such, for example, as those obtained in 
impact testing, are always of the particular type 
referred to; no deformation or reduction in cross- 
sectional area occurs. Further, the notch effect of 
the fissures plays an exceedingly important part in 
fractures of this kind.* 

It appears obvious, concludes the author of the 
article, that the redistribution of the load by impact 
must have been due to the initial failure of the gusset 
weld liberating stresses of considerable magnitude. It 
is, moreover, quite within the bounds of possibility 
that cracks, even though they may have been of 
microscopical proportions only, existed in the material 
beforehand. Indeed, it is believed that they may have 
been produced at the time of the welding operation 
owing to the combined action of internal stress and 

blue brittleness *’ in the metal, in the transitional 
zone adjacent to the weld. In a general summing up, 
it is stated that while careful investigations, conducted 
in Belgium and in Germany, have not yet allowed 
definite and final conclusions to be drawn regarding the 
causes of the accidents which have taken place in these 
two countries, it can be affirmed that, in the case of 
the Hasselt Bridge, the basis material employed was 
satisfactory and fulfilled all the criteria so far recognised 
for welded structures. The nature of the welding proce- 
dure and the order in which the welding operations were 


* Tests conducted in Germany, following upon acci 
dents to the welded bridges at the Berlin Zoological 
Gardens Station and to the Rudersdorf Viaduct, it is 
stated, have shown that the welds between the web and 
the flange in plate girders are in a state of triple 
tension, which gives rise to rupture with practically no 
deformation. 
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carried out, it is contended however, merit criticisn 
The cause ot the collapse cannot be ascribed to the deci. 
sion to adopt the welding process nor to the quality ot the 
electrodes employed, but to the welding sequence and 
to the manner in which the welds were mack In 
particular, the order in which the welding operations 
are carried out exercise a considerable influence on the 
internal stresses. The author’s final statement is to 
the effiect that the accidents which have taken place 
in Belgium and Germany have brought to light prob 
lems which were either unknown or insufficiently recog 
nised and research into these questions will undoubtedly 
result in great advancements being made in welding 
tec hnique as applied to large structures. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society, on Feb- 
ruary 8, Dr. H. W. Dickinson read a paper entitled 
* The Lewin Diary ; a Link with Rennie.” The diary 
from which the material for the paper was taken was 
kept by William Lewin, M.Inst.C.E., who was born at 
Deptford on September 2, 1794, and died at Boston, 
Lincolnshire, on May 11, 1863. Lewin was a pupil of 
John Rennie (1761-1821) and then an assistant to his 
son, Sir John Rennie (1794-1874), who was knighted 
in 1831, at the opening of London Bridge. The period 
covered by the diary was from January, 1823, to May, 
1829, but it is not complete. It is now the property 
of Mr. Evans Lewin, a grandson of the enginee 
Though not of sufficiently sustained interest to warrant 
its publication in full, the diary contains a great many 
sketches, estimates and reports on some of the engineer- 
ing works then being carried out. These includ 
harbours at Donaghadee, Sunderland, Whitehaven, 
Port Patrick and Belfast; bridges at Boston and 
Londonderry, over the Serpentine in Hyde Park, 
and the new London Bridge ; and works at the West 
India Docks, Blackwall Jetty, Plymouth Breakwater, 
Plymouth Victualling Yard, the Eau Brink Cut ir 
Lincolnshire, and Sheerness Dockyard. It is evident 
that Lewin had a strenuous life, with little leisure even 
at week-ends. On Sunday, April 13, 1823, for instance, 
he was at the old London Bridge taking the velocity 
of the current and measuring the bridge. He noted 
that “‘ a barge went through the bridge in 3 seconds 
134 miles in an hour,” and he noted also the times taken 
by such things as ‘* some hay,” and “a piece of wood.” 
On Friday, April 25, he went to the West India Docks 
and descended in a diving bell, when he * felt a sort of 
thickness and rather a difficulty in breathing whilst 
descending, but when down I did not feel any particular 
difference between the two atmospheres.” Three days 
later he was at the House of Commons, hanging plans 
of the new London Bridge in the Committee Room. 
In May, he was in Plymouth; in August, in Sunder 
land ; in November, in Plymouth again. An estimate 
he made in November, 1823, for Port Patrick Harbour, 
included these items :- 

* 79,146 cube feet below water to be done 





by Diving bell 2/9 10,882 
100,100 above Low water and in Dams 2 10,010 
19,200 yards of Rubble 2/9 2,640 
1,364 yards of Rock excavation 7/- 4,607 
21,840 cube feet in Paving l 1,042 
15,707 cube feet in Parapet 2 1,570 


£30,751" 

An estimate of February, 1824, for Hyde Park Bridge 
came to 6,062]. 12s. Od. 

On Wednesday, June 15, 1825, Lewin notes * Went 
to London Bridge this day to attend Mr. Rennie during 
the Ceremony of Laying the First Stone—Messrs 
Leslie, Lewin, Knight, Collier, Cunnington and Morris 
was there. The whole of the inside of the dam was 
fitted up like an Amphitheatre with seats covered with 
scarlet cloth, the bottom covered with Ditto and an 
awning fixed over the top.” There were present 
‘8 Master operatives all dressed in Blue coats having 
Buttons with LB on them, yellow waistcoats with Ditto, 


Purple cravats, white Trowsers and Straw Hats’ and 
‘6 journeymen attendants dressed in Blue J ickets 
and Brown Trowsers and Black Chip Hats.” Rennie 


and attendants were in “* Blue Coats—white waistcoats 
and white Trowsers.—A bout 4 o’clock the Lord Mayor, 
attended by The Duke of York, Aldermen and Common 
Council and all the officers belonging to the City of 
London descended into the Bottom and went through 
the usual ceremony—putting coins of the present 
eign under the stones which were covered with 4 
brass plate and the stones weighing about +4 tons 
cramped down and well secured over them ; it was an 
Aberdeen stone.” 


A year later, on September 23, 1826, Lewi noted 
that two of the arches of the Hyde Park Bridge wer 
cleared of all centering, while they were * keying 
the Fourth Arch.” In connection with the arches, 2 
noted ‘* Made some experiments for Mr. George Kennet 
with his Clinerometer—A block of Witby stone 2 tt. ¢P 
wide, 2 ft. 10 in. long and 1 ft. 4 in. thick os 

thi 


upon a Bramley fall Stone, then beds were 

















MARCH 3, 1939.! 


dressed and the bottom stone was blocked up to an 
ingle of 35°-36 on which the top stone was laid but 
it did not move—the bottom stone was then blocked 
up to an angle of 36°, 12 at which angle the Witby 
stone began to slide by its own Gravity. 

A bed of Mortar was then put between the two stones ; 
the Witby Stone then began to move at an angle of 34° 
and would bear a slight blow at an angle of 334, but 
part of the weight of the Arch stones would at that 
ingle begin to bear on the centres ”’ [centring ?]. 

Lewin remained in the service of Rennie until 1830, 
when he was appointed Surveyor to the Harbour 


lrust, Boston, and Resident Engineer to the River 
Witham Commissioners. He was elected M.Inst.C.E. 
in 1845. 


\t the conclusion of Dr. Dickinson’s paper, Mr. E. 
Kilburn Scott gave an account of the atmospheric 
engine erected by Smeaton at New River Head in 1769, 
for the New River Company. In connection with this 
paper, the Royal Society had lent for the occasion three 
volumes of Smeaton’s drawings, which were bound up 
by John Farey in 1821. There are three other volumes 
in possession of the Royal Society, all of them having 
been presented by Sir Joseph Banks. The drawings 
are accurately made to scale, and artistically coloured 
ind shaded; and Mr. Kilburn Scott hazarded the 
opinion that some of them might have been executed 
by Smeaton’s daughters. 








LETTER TO THE EDITOR. 


ee el 
SPAN. 
To THE Eprtor oF ENGINEERING. 

Sin,—Turning to your leading article of to-day’s 
date from long habit and appreciation of its breadth 
of view, may I make a friendly suggestion that perhaps 
you are mistaken in the first paragraph ? In the time 
of Hezekiah, when Jerusalem was beset by Senna- 
cherib, a tunnel was cut from the brook Gihon to the 
Pool of Siloam, 1,750 ft. long, through solid rock, about 
the year 700 B.c. 

In recent times an inscription was removed from 
the tunnel, and is now in the Imperial Museum at Con- 
stantinople, reading :— 

‘The boring through (is completed). And this is 
the story of the boring through : while yet (they plied) 
the drill, each toward his fellow, and while yet there 
were three cubits to be bored through, there was heard 
the voice of one calling unto another, for there was a 
crevice in the rock on the right hand. And on the day 
of the boring through the stone-cutters struck, each 
to meet his fellow, drill upon drill; and the waters 
flowed from the source to the pool for a thousand and 
two hundred cubits, and a hundred cubits was the 


height of the rock above the heads of the stone- 
cutters.” 
\ rather interesting account will be found in Dr. 


Fosdick’s book, .4 Pilgrimage to Palestine. Brief refer- 
ences are found in the Second Book of Kings, chapter xx 
and the Second Book of Chronicles, chapter xxxii. The 
question raised is not of great importance from the 
point of view of your article, but it is of historical 
interest. 
Yours faithfully, 
For Matrerson, Limirep, 
Wiiiram C. M. Martrerson, 
Shawclough, Managing Director. 
Rochdale. 
February 24, 1939. 








THE L.M.V. LIVE CENTRE FOR 
TAILSTOCKS. 

r fixed centre for the lathe tailstock, efficient 
enough for light loads and comparatively low speeds, 
ten gives trouble when supporting heavier work 
running at the high speeds adopted with the modern 
tungsten-carbide and other tipped tools. Even with 
light work under heavy cuts there is a tendency for the 
fixed centre to run hot and seize in the work, while 
longitudinal adjustment of the tailstock or spindle, 
where this is independently adjustable, must be precise ; 
otherwise either the lubricant will be squeezed out or 
Vibration will eventually occur. This matter of adjust- 


ment is often rendered more troublesome by the slight 
longit udinal expansion of the work due to the heat 
fenerated in turning. It is not surprising, therefore, 
that nsiderable attention has been given in late 
year the rotating or “live” centre. A recent 
production of this type is illustrated in Figs. 1 to 4, 
“ecom panying, Which is made by Messrs. The Skefko 
all Bearing Company, Limited, Luton, and distributed 
in the United Kingdom and Eire by Messrs. Alfred 
Herlx ind Company, Limited, Coventry. The device is 
known as the “ L.M.V. Live Centre,” and is made ina 
sane '! sizes suitable for tailstock spindles having No. 


7 Morse taper holes. The external appearance 
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of the standard type is well seen in Fig. 1, and the 
construction will be clear from Fig. 2. The cone is 
formed on the end of a spindle running in the shank 
and mounted in taper-roller bearings at the front and 
in ball bearings at the rear. The ball bearings at 
“the front, it will be recognised, are thrust bearings 
only. Adjustment for wear, which in any case is 
likely to be very small, is effected by a cap screwed 
into the expanded end of the shank, against the outer 
race of the taper roller. Rotation of this cap in a 
clockwise direction takes up any slack by pushing the 
outer race towards the rear, this movement also 
tightening up the washers of the ballthrust bearing. 
The cap is locked in position by a grub screw. 
The larger screw, seen in Fig. 1 in line with this 
locking screw, is the seal of the opening by which 
grease is inserted. Greasing, it is stated, is required 
only once or twice in a year. 
It will be apparent that the front bearings of the 
standard centre are adequately screened from the 
entrance of dirt, &c., but in cases where the centre is 
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continuously exposed to moisture or abrasive dust a 
more complete seal is recommended. This is provided 
by the design of centre shown in Fig. 3. In this centre 
there is no spindle inside the shank, which carries the 
inner races for the two rings of roller bearings on 
which the cup-shaped centre rotates, the cone being 
integral with this cup portion. The adjusting nut in 
this pattern is to the rear of the centre. A third 
type of centre, illustrated in Fig. 4, is finished with 
a taper spigot, instead of the usual cone, in order to 
accommodate detachable heads suitable for work which 
1as to be finished without a centre. These heads 
are of various contours, a tapered cup being shown in 
the illustration. The size of the centre used in a 
particular case depends primarily on the size of the 
hole in the tailstock spindle, but the design has carrying 
capacities amply sufficient for the loads and prevailing 
conditions of the corresponding machine tool. For 
example, the C-3 Morse centre will carry a maximum 
weight of work of 900 lb. at 50 r.p.m., decreasing to 
550 Ib. at 1,000 r.p.m. At the same speeds the C-7 
Morse centre will carry 17,600 Ib. and 6,600 lb., respec- 
tively. The overhang is a minimum, and correct 
alignment of the rotating part with the shank is ensured 
by regrinding the cone after assembly. Periodic 
regrinding is not, of course, required, as the cone 
and the work rotate together and no wear can occur. 








LABOUR NOTES. 


A SUGGESTION was made in the House of Commons at 
question time on Thursday last week that a Royal 
Commission or a Select Committee should be appointed 
to consider the question of unemployment. Replying 
to it, Mr. Chamberlain said that all aspects of the 
subject were constantly under the consideration of the 
Government, and in particular the problem of the 
young men who had been unemployed for a long time 
and for whom training facilities were already available. 
The last matter was being examined afresh and he 
hoped that it would be found possible to provide 
employment for them on some of the civil defence 
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works. He could not agree, he added, that the appoint- 
ment of a Royal Commission or a Select Committee 
would be helpful at the present stage. 


A deputation from the General Council of the Trades 
Union Congress, which was received by the Prime 
Minister at 10, Downing-street on Thursday last week, 
asked for revision of the Trade Disputes and Trade 
Union Act, 1927. The Trade Disputes and Trade 
Union Act was passed, it will be recalled, as a direct 
consequence of the general strike of 1926. According 
to an official statement issued after the deputation’s 
meeting with the Prime Minister, Mr. Bevin said that 
in viewing the circumstances which led up to the 
passing of the Act it became more clear than ever 
that the dispute was of an industrial character, and 
that the legislation which had been passed was vin- 
dictive and created a sense of resentment in a movement 
representing 5,000,000 workers and their dependants. 
He argued that injustices and anomalies had been 
created by the various sections of the Act, and referred 
especially to the position of Civil Service organisations, 
which, before the passing of the Act, had been affiliated 
to the trade union movement, but were now debarred 
from such affiliation. He also referred to the position 
of public authorities under the Act. The deputation 
urged, in connection with all matters, including the 
question of contributions to political funds, that the 
pre-1927 position should be restored. Mr. Chamberlain 
replied that he would consider the questions raised and 
meet the deputation again. 


An agreement has been reached by the Post Office 
and the Post Office Engineering Union under which the 
main grades of engineering workmen in the Post Oflice 
will receive substantial increases of wages. About 
38,000 men will benefit. They are employed in the 
telephone service and are at present divided into four 
groups with different scales. One group, according to 
the agreement, is abolished. Increases at every point 
in the scales for all grades from the age of 21 years 
upwards are given. The labourers’ scales, which now 
range from 49s. to 53s. in London, and from 46s. to 
50s. in the provinces, will be increased by Is. at the 
minimum and 4s. at the maximum. The separate 
scale for unestablished skilled workmen is to be 
abolished, and these men will now receive the same 
rates as skilled workmen Class II, with the result that, 
in addition to increases at every point in the scale, 
they will reach the maximum much earlier, Skilled 
workmen, Class Il, whose pay ranges in London from 
54s. to 70s., will get an increase of 3s. at the minimum 
and 5s. at the maximum ; in the provinces, where the 
scale is now from 5ls. 6d. to 67s. 6d., the increases will 
be 2s. 6d. and 4s. 6d. respectively. Skilled workmen, 
Class I, whose pay ranges in London from 71s. 6d. to 
84s., will have an increase of 5s. at the minimum and 
6s. at the maximum; in the provinces, where the 
scale is now from 69s. to 81s. 6d., they will have an 
increase of 4s. 6d. at the minimum and 5s, 6d. at the 
maximum. : j 

The new scales do not come into operation imme- 
diately, as the method by which men will be transferred 
from the existing to the new scales is still a subject 
of discussion between the union and the Post Office. 
The full benefit of the increases will probably not be 
enjoyed until October of next year, although the 
majority of the men will get increases back-dated to 
October 1 last year. When the new scales become fully 
operative, the increases, with pension liabilities, will 
cost the Post Office approximately 520,0001. a year. 


In January the number of unemployed members of 
the United Patternmakers’ Association decreased from 
619 to 534. On sick benefit there were 356 as com- 
pared with 320, while the number of members who 
died or resigned, &c., exceeded that of the new members 
by six. Superannuated members numbered 670. The 
total membership of the Association is 11,792. 


At the end of January 8,940 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
* signing the books’ as compared with 9,424 at the 
end of December. The number on superannuation 
benefit decreased from 4,013 to 4,008, and the number 
on sick benefit increased from 1,068 to 1,261. There 
was a net increase in the membership during the 
month of 133. In December—which had to bear five 
weeks’ outlays—the expenses amounted to 4,747/. 
19s. lld.; in January they were 4,317/. 18s, 8d. 


In the course of a note on the subject of National 
Voluntary Service in the February issue of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, 
Mr. Mark Hodgson, the general secretary of the organi- 
sation, says that he has “ difficulty in understanding 
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the attitude of those who advocate * Arms for Spain ’ 
and refuse to associate themselves with the National 
Defence Programme.” I have always believed,” he 
continues, “* that it is more advisable to get into these 
things and help to mould a policy which you desire 
than to remain outside and leave it to others, often 
unfriendly to the Labour Movement. It is the volun 
tary nature of this thing that we are intent upon 
preserving, and if there is any departure from that, 
many that are now assisting will immediately withdraw 
their aid. An attempt has already been made by an 
employer to make it a condition of the employment of 
single men that they joined a unit of the Territorial 
Forces unless they could submit in writing an * excep- 
tionally good reason.’ This was very quickly flattened 
out, and I can imagine that Trade Union representatives 
on &@ committee in any area where such attempts are 
made will very quickly put a stop to it.” 


A national delegate conference of the Dock Section 
of the Transport and General Workers’ Union met in 
London last week to discuss the question of the supply 
of efficient and qualified dockers in an emergency and 
the problem of diverting dock labour from the east 
to the west coast and from port to port. At its close, 
Mr. Bevin, the general secretary of the union, said that 
the advice of the National Joint Council for dock 
labour had been sought by the Government as to the 
steps to be taken to secure the necessary mobility of 
dock labour. The council had been reminded that 
in the last War a khaki battalion of dockers was created 
to secure their mobility. Although opposed to the 
creation of anything in the nature of a military organi 
sation in the event of another war, the delegates 
decided that they were prepared to co-operate through 
the National Joint Council in the creation of the 
necessary organisation for the transfer of dockers from 
east to west or from port to port to meet any need 
that might arise, providing it was clearly understood 
that such organisation was a civilian one operating 
under civilian conditions, and providing also that 
agreement was reached on rates of pay. travelling, and 
other allowances 


The representatives of the union on the National 
Joint Council were authorised,” Mr. Bevin continued 
to negotiate on this basis with a view to submit- 
ting proposals that will preserve the civilian character 
of the work, and were instructed to report back to a 
further delegate conference. It should be pointed out 
that while this semi-military organisation existed in 


the previous war, it caused a considerable amount of 


difficulty, and if re-created it would defeat the purpose 
it had in view. The conference further took the view 
that the work on the docks, having regard to the 
need of efficiency in the handling of tonnage, should 
be reserved for the fully qualified dock worker. Steps 
will now be taken to convey the decision to the National 
Joint Council at the earliest date.” 


The annual report of the London Society of Com 
positors states that in 1938 the organisation paid out 
within a few shillings of 200,000/. in pensions to members 
and 44,000/, in unemployment allowances. A total of 
14,0001. was received in overtime tax at the rate of 4d. 
an hour. The whole of the proceeds of that tax goes 
to the Superannuation Fund. For the first time since 
1930, there was an increase in the membership, due 
mainly, Mr. Wall, the general secretary, says, to the 


conversion “ of 27 non-union houses, 


A scholarship is offered by the Governing Council of 
Ruskin College, Oxford, for women actively engaged 
in Trade Union, Co-operative, Labour Party, or similar 
work. It will be tenable at Ruskin College for the 
College year beginning on September 30 next, and 
ending on July 3, 1940, and will be of the value of 
135/. (1001. College fees, inclusive of board, lodging 
and tuition, and 34. for the student's personal ex- 
The scholarship will be awarded as a result 
of an examination, «rranged in the candidates’ own 
localities on May 22. Candidates must be between 
the ages of 20 and 35. Forms of application and 
further particulars may be obtained from Mr. F. Smith, 
Ruskin College, Oxford, not later than 


penses). 


Secretary, 


April 27. 


According to the weekly organ of the International 
Labour Office at Geneva, the Commissariats for Light 
Industry, the Defence Industries, the Food Industry, 
Heavy Industry and Mechanical Engineering in the 


Soviet Union have been re-organised by a series of 


Decrees issued by the Presidential Committee of the 
Supreme Council. These Decrees, it is stated, mark 
a fresh stage in the decentralisation of the industrial 
administration of the Union. Throughout the period 
1918 to 1932, the Supreme Council of National Economy 
was the sole organisation responsible for the super 
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Ix the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange, for “ fine foreign ”’ 


for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


and “ standard ” metul, respectively. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of 


quicksilver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


a market day, and the horizontal lines represent 1/. 
tin-plates, in which they represent ls. each. 


! 


vision and management of large-scale industry. In 
1930, however, the food industry was detached, and | 
two years later, in 1932, the Supreme Council si 
National Economy gave place to three separate commis- | 
sariats (heavy industry, light industry and forestry | 
industry). During 1936-1937, the defence industries | 
and mechanical engineering were detached from the | 
Commissariat for Heavy Industry and given over to the | 
management of two new commissariats. Further, the | 
former Committee of Stocks, the duties of which | 
included the control of flour-mills, was raised to the 


rank of a commissariat. The new Decrees bring the | 


total number of central industrial commissariats up to | 


20 

The four following commissariats are substituted for 
the Commissariat for Defence Industries :—-Commis- 
sariat for the Aircraft Industry, Commissariat for the | 
Shipbuilding Industry, Commissariat for the Munitions 
Industry (controlling ammunition and powder factories), 
and Commissariat for the Armaments Industry (con- 
trolling ordnance and light arms factories and under- | 
takings for the manufacture of optical instruments). 
The Commissariat for Heavy Industry is replaced by | 
the six following commissariats : Commissariat for the 
Fuel Industry, Commissariat for Electricity Works | 
and the Electrical Fittings Industry, Commissariat for 
the Iron and Steel Industry, Commissariat for the 
Non-Ferrous Metal Industries, Commissariat for the 
Chemical Industry, and Commissariat for the Building 
Materials Industry. The Commissariat for Mechanical 
Engineering is superseded by the three following new 
commissariats : Commissariat for Heavy Mechanical 
Engineering (machine tools, locomotives, & c.), Commis- 
sariat for Medium Mechanical Engineering (motor cars, 
tractors, agricultural machinery, & c.), and Commissariat 
for General Mechanical Engineering (industrial equip- 
ment, instruments, &c.). 


When submitting the recent labour estimates to the 
French Senate, Mr. Valadier stated that, according to 
an inquiry carried out under the auspices of the Ministry 
of Labour, persons over sixty years of age formed | 
nearly 40 per cent. of the registered unemployed | 
population, while only 30 per cent. of the total number 


Each vertical line in the diagrams represents 
each, except in the case of the diagram relating to 





of unemployed persons were re-employable. In Mr. 
Valadier’s opinion, the unemployment relief funds 
should be relieved of the burden of persons who, on 
account of their age, would certainly never find 
employment. 


In the course of a written reply, the Prefect of the 
Seine stated that the 104,815 unemployed persons in 
receipt of relief from the unemployment fund of the 
city of Paris on October 31 last showed the following 
age distribution :—Under 20, 2-6 per cent. ; between 
20 and 35, 23-53 per cent.; between 36 and 45, 21-48 
per cent. ; between 46 and 55, 19-84 per cent. ; between 
56 and 65, 21-87 per cent.; over 65, 10-62 per cent. 
The Prefect pointed out that these figures did not 
include unemployed persons incapable of work, 48 
every person in receipt of unemployment relief had to 
be capable of accepting employment in his trade at 
any moment and, under existing regulations, was 
registered for employment in the trade for which he 
could supply references. If there was any doubt as 
to his physical ability, a medical certificate testifying 
to his fitness was required. 

The Confederation of Japanese Trade Unions, 
which operates on a different platform from that ol 
the Japanese Trade Union Congress, has decided to 
change its name to “The Japanese Federation of 


| Labour Service” (Nihon Kinro Hoko Remmet). The 


reason for the change of title is given in the following 
statement, which was issued by the Confederation at 
the close of a recent conference : In order to contribute 
to the durable establishment of the nation and the 
increase of its productive power, the Confederation has 
long been striving to unify labour and capital and to 
become the driving force of the movement for serving 
the country through industry. The time is now at 
hand when we can take a positive step towarcs the 
fulfilment of our ideal. Our Confederation has always 
been true to its ideal of the unity of labour and capital, 


| but the name of the Confederation was liable to give 

the impression that it represented only the interests ol 

the workers. We therefore consider that it is opportune 

to change the name of our organisation, in order on 
LOC 


shall correspond to the purpose in view— 
service.” 
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THE LATERAL OSCILLATION OF 
RAILWAY VEHICLES.* 

By Dr. R. D. Davres, M.A., Ph.D., Assoc.M.Inst.C.E. 

Ramway vehicles, when travelling at high speed, 

tend to develop a lateral oscillation. When the tyres 

are new this causes little trouble, but as they become 


worn the oscillation becomes more violent, and finally | 


assumes the characteristic form known as “ bogie- 
hunting.” The only cure is to withdraw the vehicle 
from service and to return the tyres to their original 
profile. It has long been known that the trouble is 


Fig.2. LONGITUDINAL-CREEPAGE CURVES 
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and with a bogie; and (5) full-size experiments at creepage due to non-parallel axles. The back axle 


normal speed on a London Midland and Scottish 
The mathematics, being rather | applied by two spring balances and a piece of string ; 


Railway main line. 


|involved, are shown as appendixes to the paper. 
Parts (1) and (2) were carried out in the Engineering 
Laboratory at Cambridge University, under the super- 
vision of Professor C. E. Inglis, F.R.S., M.Inst.C.E. ; 
and parts (4) and (5) were carried out in collaboration 
with the L.M.S. Railway, to whom the author expresses 


his thanks for permission to publish the results. 


Creep.—Consider a wheel travelling along a rail. 
Let the wheel-load be P and let there be a tangential 
| force R at the wheel-tread and in the plane of the 


~R. , ‘ ae 
| wheel. If p 8 zero there is pure rolling, and if P 


Fig.3. LONGITUDINAL-CREEPAGE CURVES 
FOR VARIOUS WHEEL-DIAMETERS 
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connected with the coning of the tyres, and the investi- 
gation here described started from that point. The 
vestigation is mainly concerned with four-wheeled 
vehicles and bogies; it does not deal at all with 
locomotives. It consists of the following parts :— 
(1) Preliminary model-experiments on “ creep” ; that 
's, on the departure from pure rolling motion which 
occurs when there is a horizontal force at the wheel-rail 
contact insufficient to cause actual slip. As pointed 
out by Dr. F. W. Carter,t creep plays an important part 
in the problem because of the acceleration-forces 
associated with the oscillations ; (2) model experiments 
about one-fifth full size, with a single axle and with a 
four-wheeled vehicle. These are described at some 
length in the paper because they show the characteristics 
of the motion of coned wheels more clearly than do 
full-sized experiments; (3) mathematical analysis 
which proceeded at the same time as the model 
*xperiments, checking and being checked by them ; 
(4) full-size “ crawl” experiments, with a single axle 


~! Paper read before the Institution of Civil Engineers 
on Tuesday, February 7, 1939. Abridged. 





Railway Electric Traction, pp. 47 et seq., and pp. 57 
*q.. London (Arnold) 1922. 
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is equal to the coefficient of friction the wheel skids 
R 
P 
lies between zero and the coefficient of friction ; then, 
due to strain of the surfaces in contact, there is a 
departure from pure rolling, and a discrepancy between 
the actual distance travelled and that to be expected 
from the revolutions of the wheel. Using Carter’s 
definition, this discrepancy will be called the “ creep,” 
and the fraction (creep)/(distance travelled) will be 
termed the * longitudinal creepage.” If the horizontal 
force R at the wheel-tread is perpendicular to the plane 
of the wheel, then the motion of the wheel in the 
direction of R, divided by the distance it travels in its 
own plane, will be called the “ lateral creepage.” 

In the apparatus used for the longitudinal-creep 
experiments, the rails were of 1}-in. by }-in. bright steel 
placed on edge, with the top machined square; they 
were held in chairs which could be tilted to vary the 
rail-cant, without altering the gauge of 11% in. The 
model-truck had cylindrical steel wheels, all ground to 
the same diameter. Those on the near side were fixed 
to the axles and all measurements were taken on them ; 
those on the far side were free, so as to avoid unknown 


or spins. Suppose, however, that the value of 


| removed. 


| carried a brake-drum to which a known couple was 


this caused a known force R at the tread of the near 
back wheel. 

Projecting from the inner face of each near-side 
wheel was a ball-headed pin, which in each revolution 
passed through a fork fixed to the body of the model. 

| At the start of each run the model was held against 
a chock, and the wheels were turned until the pins 
were just below the forks ; a steel ball was then placed 
in a countersunk hole in each fork, and a micrometer 
measurement was taken over this ball and the head of 
the pin. This determined the relative angular position 
of the wheels. The model was then towed along the 
rails by a string, fixed to it close to rail-level and in 
the plane of the near-side wheels, that is, in the line 
of action of the tangential force R. At the end of 
a measured course the model was stopped, with the 
pins in suitable positions, and the micrometer measure- 
ments were repeated. Since the front wheel had been 
rolling free while the back wheel was braked, any 
change in their relative angular position was due to 
creep. The correction for any difference in circum- 
ference was found from an unbraked run. The error in 
measuring the creep was probably less than 0-002 in., 
corresponding to an error in the creepage of 0-00001 
on the usual run of 200 in. The measurement of R 
by the spring balances was less satisfactory, and some 
of the smaller readings may contain errors of 10 per cent. 
or 15 per cent. 

For the lateral experiments the track was banked to 
a known angle by packing under the sleepers, the 


‘eile aT . R. 
tangent of this angle giving the ratio Pp All wheels were 


fixed to their axles and the model was ballasted to 
load them all equally ; the spring-balance gear was 
Tow-lines fixed to the centre of the model 
at rail-level were taken through eyes fixed at rail-level 
to the centre of the track at each end. At the start 
of each run, the lateral position of the model was 
determined by micrometer measurements from the 
| outside of the near rail to the inside of each near 
wheel. The model was then towed backwards and 
forwards a certain number of times over a course of 
| known length, and finally stopped at the starting 
| point, where the micrometer measurements were 
| repeated. The mean of the changes in measurement 
| at the front and back wheels was taken as the lateral 
|ereep. In both the longitudinal and the lateral 
| experiments the wheel-load was varied by ballasting 
| the model, and the wheel-diameter by fitting alternative 
| sets of wheels. Nominal point-contact between wheels 
}and rails was obtained by giving the rails a cant of 
1 in 20, so that only their edges touched the wheels, 
and nominal line-contact by setting their running 
surfaces as truly horizontal as possible. 

The curves in Fig. 2 show the relation between ; 
and the longitudinal creepage for three different values 
of the wheel load, the wheel-diameter being constant. 
The curves in Fig. 3 show the relation between the 
same quantities for two different wheel-diameters, the 
wheel-load being nearly constant. The speed was 
about 2 ft. per second throughout. Some of the 


| points are erratic, as is to be expected with the crude 
| apparatus employed, but the shape of the curves is not 


in doubt. At first they are practically straight, that 


is, the creepage is proportional to -° but at about 


; = 0-05 the limit of proportionality is reached and 


the curves bend upwards, becoming steeper and 
steeper and finally, it may be supposed, asymptotic to 


= the coefficient of friction (about 0-125 by 


direct measurement with the wheels locked). It will 
be seen that increasing the wheel-load makes the 
curves steeper, and that decreasing the wheel-diameter 
has the same effect. The curves obtained for lateral 
creepage, for the same wheel-diameter, load, and rail- 
contact conditions, are identical with the longitudinal- 
creepage curves, within the limits of experimental 


the line P 


error, up to about . = 0-06 ; thereafter they diverge, 
but this may be due to certain instrumental troubles. 
The speed, within the limits obtainable with the model, 
did not affect the results for either longitudinal or 
lateral creepage ; experiments at about twice normal 
speed gave points which lay almost exactly on the 
normal-speed curves. 

Model- Experiments on Lateral Oscillation.—The track 
used was straight, 60 ft. long, and of Ll in. gauge. The 
road-bed, of 12-in. by 4-in. steel channel, rested, web 
uppermost, on strong timber trestles. Angle-iron 
sleepers, bolted across it, had rectangular slots milled 
in their vertical legs. Into these slots the rails, of 
1}-in. by j-in. bright steel, were keyed with hardwood 
wedges; their tops were machined flat. The track 
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was as true as possible, short of mounting it on special 
concrete foundations. Down the centre of the track 
was fixed a wooden board, to which was stuck a strip 
of drawing paper coated with paraffin wax. As the 
model ran down the track, a spring-loaded stylus made 
a trace in the wax and thus recorded its path. When 
this record had been measured it was quickly erased 
with an electric iron in readiness for the next run. 
Strips of hoop-iron, screwed to the edges of the board, 
prevented the wheels of the model wandering so far 
as to derail, this being necessary because the wheels 
had no flanges. 

The model used for most of the experiments was a 
four-wheeler, with a wheel-base of 23} in., and weighed 
60 lb. The wheels were ground to a coning angle of 
| in 20 and a mean diameter of 7-48 in. The wheels 
were fixed to the axles; these turned in self-aligning 
ball bearings mounted in swing-links universally jointed 
to the frame, and thus had freedom of translational and 
angular movement in the horizontal plane. These 
movements could all be limited by stop-screws in the 
four stirrups inside the swing-links. This arrangement 
reproduced full-size conditions, where the axles are 
free within the limits of the axlebox and bearing 
clearances. To ensure equal wheel-loads, the rear 
axle was mounted on a bar, which was pivoted longitu- 
dinally to the frame of the model. A rubber-rope 
catapult, fitted with suitable firing gear, started the 
model at any desired speed, and a small slope on the 
track ensured that this speed was maintained. Until 
well clear of the catapult, the model was controlled 
by adjustable guides, so that it could be started on its 
run either central on the track or with any desired 
offset. After each run, the position of the stylus-line 
in the wax was read against the offset scale of a special 
measuring trolley, at regular intervals down the track, 
and the points so obtained were plotted on squared 
paper. 

Experiments with this model departed from reality 
in the following respects: (1) Since they dealt with a 
single vehicle, draw-bar pull and the buffer reactions 
of adjacent vehicles were absent; these would tend 
to steady the motion. (2) Since the tops of the rails 
were horizontal, the wheels always made contact with 
their inner edges. With unworn tyres, the effect of 
this approximation is negligible. (3) There were no 
wheel-flanges. This was not such a serious omission 
as it appears, since the main object of the experiments 
was to study the early development of the oscillation, 
before it had reached such an amplitude as to bring 
the flanges into play. (4) As far as possible, the 
imperfections of real track were eliminated. Perfect 
conditions were necessary, in order to study the 
fundamental characteristics of the motion on the short 
run available. 

Full-Size Crawl Experiments.—Various single axles 
and a four-wheeled bogie were used. A straight track, 
200 yards long, was laid in the Carriage and Wagon 
Works at Derby. The first 100 yards consisted 


entirely of new material, and the second 100 yards of 


old rails, chairs, sleepers, fishplates, &c., reassembled 
in the relative positions which they had occupied in 
service. The whole was given a uniform fall of 1 in 
300, to ensure free running. The recording gear was 
designed by Mr. Eling Smith, of the Chief Mechanical 
Engineer's Department of the L.M.S. Railway. 
A tubular frame, pivoted on the ends of the axle, 
carried a small spring-loaded recording wheel. This 
wheel ran on a board fixed outside the near rail, and 
marked on patches of paint applied to that board at 
intervals. The distances of the marks from the inner 
edge of the rail were measured with an offset scale. 
In the experiments with a bogie, the recording wheel 
was carried on a post fixed on the rear axlebox guide. 
The records taken on the new track are very different 
from the clear sine-curves of the model. The track 
was reasonably straight and true, but even the best- 
laid track has kinks and waves comparable in magni- 
tude with the possible lateral motion of an axle (+4 3 in.). 
The path of an axle depends on the interaction of its 
natural wave-motion with these track imperfections, 
and is completely distorted when a flange comes into 
action. The records are further complicated by being 
measured from a crooked rail as datum; this error 
could have been avoided only with considerable trouble 
and expense. 

The records of runs with the same axle or bogie are 
very similar, differences in starting conditions being 
quickly absorbed. This is almost certainly due to flange 
action operating on a crooked rail; after the first one 
or two traverses, the flanges always lose contact with the 
rails at the same kinks. The paths of different axles 
are generally very different, but certain prominent 
features, corresponding to especially violent kinks in 
the track, recur. 

Full-Size Experiments at Normal Speed.—The same 
vehicle, a third-class corridor brake with four-wheeled 
bogies, was used throughout. For the main experi- 
ments, it was coupled at the rear of a passenger train 
from Derby to St. Pancras, and the behaviour of its 
rear bogie, the last of the whole train, was investigated 
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at various speeds. Three different sets of wheels were 
tried under this bogie, one with new tyres and two 
with worn tyres. Accelerometers recording on cellu- 
loid, made by Messrs. The Cambridge Instrument 
Company, were used; they were fixed on the floor of 
the coach above the bogie-centre, in the bogie itself 
close to its centre, and sometinies on the head- and 
tailstocks of the bogie. The method had the following 
limitations: Firstly, since for a given path the accelera- 
tion varies as the square of the speed, it was difficult 
to get recognisable readings at low speeds; secondly, 
the instruments on the bogie had to have such stiff 


springs that they were not nearly dead-beat ; thirdly, | 


because of the play between the axles and the bogie- 
frame, the records did not give the actual motion of the 
wheels. 

Taking the wheels with new tyres first, curve 1 
in Fig. 18 is a record from the instrument near the 
centre of the bogie. The speed was 106 ft. per second, 
the longitudinal scale is | in. = 1-0 sec. or 106 ft., and 
the lateral scale | in. = 4g. The fundamental wave 
(dotted) is that of the wheels on the track; it has a 
wavelength of about 60 ft. 
second, occurring in one or two places, is the natural 
frequency of lateral oscillation of the bogie-frame on 
its side-bearing springs, &c.; this was verified with the 
vehicle stationary. The high frequency (imperfectly 
reproduced in tracing) is the natural frequency of the 
instrument. Curve 2 is from the instrument in the 
coach, and was taken almost simultaneously with 
curve 1. The scales are | in. = 1-03 sec. or 110 ft., 
and lin. = 1-7g. The bogie-wave (60 ft., or 0-56 sec. 
long) is superimposed on a longer wave, of length 1-25 
sec. The latter 
lateral oscillation of the end of the coach on its swing- 
links, &c.; this, too, was verified with the vehicle 
stationary. The high-frequency ripple must 
vibration in the coach, exaggerated because of its 
closeness to the natural frequency of the instrument. 
With new tyres, the bogie-wave did not generally 
appear at speeds below about 60 m.p.h., and it was 
never violent. This suggests some damping influence, 
probably the stiffness of the axlebox suspensions. The 
wavelength varied from 49 ft. to 63 ft. in different 
records, which agrees with theory (59 ft.) as well as 
can be expected, bearing in mind the effect of track- 
irregularities ; it was not consistently affected by the 
speed. 

Turning now to worn tyres, curve 3 is from the 
instrument at the bogie-centre, during a period of 
hunting, with the first set of worn tyres. The speed 
was 103 ft. per second, and the scales are 1 in. = 
0-96 sec. or 99 ft., and l in. = 4g. The fundamental 
wave has a much greater amplitude than in curve 1 ; 
its length is 32 ft. Curve 4, taken almost simul- 
taneously with curve 3, is from the instrument in the 
coach. The scales are 1 in. = 0-93 sec., or 96 ft., 
and | in. 1-7g. The bogie wave of curve 3, much 
reduced in amplitude by the coach suspension, is 
superimposed on the natural oscillation of the coach. 
With worn tyres, the bogie-wave sometimes appeared 
at speeds as low as 40 m.p.h., and at higher speeds it 
often became very violent. Sometimes, however, there 
was no sign of it at quite high speeds, probably because 
the wheels did not happen to fit the rails. 

Conclusions.—A single axle, with a pair of coned 
wheels, wanders along the track in a sine-curve whose 
wavelength depends on the gauge, the wheel-diameter, 
and the coning angle. For the sizes of wheels com- 
monly used on vehicles and bogies, this wavelength is 
between 50 ft. and 60ft. At speed, the lateral motion 
builds up, and the amplitude of each oscillation exceeds 
that of its predecessor by a fraction which varies 
directly as the square of the speed and inversely as 
the wavelength of the motion. With use, the tyres 
wear hollow until they nearly fit the surfaces of the 
rails; this reduces the wavelength of the motion and 
therefore increases the rate at which the amplitude 
builds up at speed. In vehicles and bogies the various 
clearances given in practice allow the axles to perform 
their individual sine-curves; the wavelength of the 
motion of a vehicle or bogie is therefore that of the 
individual axles. At low speed there is some damping 
from the axlebox suspensions, but at high speed with 
worn tyres this is overcome, and the oscillation becomes 
violent. 

The author has not properly investigated the action 
of the flanges; he hopes to do this some day with a 
model. In the full-size main-line experiments, with 
new tyres the wavelength agreed well with the calcula- 
tions based on the coning only. When the wavelength 
was shortened by tyre wear and hunting began, the 
flanges must have had an important effect on the 
motion. Since coning, modified by wear, is the root 
of the trouble, the obvious cure is to use cylindrical 
tyres; all centring action would then be lost, and 
the wheels would wander at random, checked only by 
their flanges. Coning has, however, two advantages 
which would also be lost: it automatically takes up 
small differences in wheel-diameter by displacing the 
centre-line of the motion, and it deals with gentle 


The frequency of 5-5 per | 


curves in the same way; in both cases cylindrical 
wheels would be thrown against one flange and creep 
or slip would take place at the wheel-treads. The 
author has seen it stated that about sixty years ago 
cylindrical tyres were adopted on the Vienna-Salzburg 
line, but that after continuous trouble with flanges 
and with creeping rails on curves, the experiment was 
abandoned. Cylindrical tyres are now being tried 
again, on high-speed trains, both in Great Britain and 
in the United States. 

Coning, with a moderate amount of centring action 
as heavily damped as possible, seems to be the ideal. 
The trouble is that, with wear, the centring action 
becomes excessive. There is surely no way of prevent- 
ing tyres and rails wearing to fit one another. The 
tyres of passenger vehicles are sometimes turned to 
a composite profile, in order to increase the amount 
of wear necessary to make them fit the rails. If this 
composite coning were universally adopted, the profile 
of the rail-surface would presumably change, becoming 
flatter or even hollow ; the initial rail-profile is almost 
immaterial, as it is so soon worn away. Partial 
adoption of composite coning gives relief to the favoured 


| wheels, but the rail-profile must be slightly modified 


|to the disadvantage of all others. 


represents the natural period of | 


be a| 


At the author's 
suggestion, special brake-blocks with a circumferential 
slot were tried, so that brake-wear was concentrated 
at the inner and outer edges of the tyres, where little 
running wear occurs. It was hoped that every applica- 
tion of the brakes would then do something to machine 
up the tyres and retain the proper profile. The result 
was disappointing; it suggested that instead of 
wearing down the unwanted parts, the brake-blocks 
deposited metal upon them ! 

Much time was spent with the model in trying to 
damp out the oscillation. Two devices seemed effec- 
tive : the reduction of the axlebox plays to very small 
amounts, and giving the axles end play only, suitably 
resisted. The first was not practical, and the second 
was tried on a full-size bogie but without marked 
success. There remains the possibility of revolutionary 
design, such as a bogie having independently-rotating 
wheels. Here the question of price arises; the con- 
ventional design is cheap, and added life before the 
tyres need re-turning is only worth a limited extra 
cost. The author has not found a solution to the 
problem ; perhaps the data which he has amassed 
will help someone else to do so. 

For bogie vehicles, the model-experiments and the 
analysis suggest that :—({i) The ratio of the mass of 
the bogies to the mass of the body should be as low 
as possible; the mass of the body increases wheel- 
adhesion, while at high speeds its lateral accelerations 
are out of phase with those of the bogies. (ii) The 
critical speed should be as low as possible. This means 
a low natural frequency of oscillation of the coach. 
and therefore weak lateral control by the suspension 
of the coach from the bogies. If this control is too 
weak, the coach will hit the stops on the bogies too 
often ; the practical limit in this direction may already 
have been reached. (iii) Moderate damping in the 
coach suspension is desirable. The amount provided 
in practice seems adequate, as there is no sign of an 
uncomfortable critical speed. 








THE MODERN PAPER-MAKING 
MACHINE.* 
By W. H. Orr, B.Sc. 
(Continued from page 237.) 


Couch Roll.—Instead of having a top and bottom 
couch roll which extracts more water from the sheet 
by pressure, modern machines are generally equipped 
with a suction couch roll. This is a bronze shell with 
§,-in. holes at approximately 0-6-in. centres, and 
having steel bands shrunk on each end to form the 
journals. The suction box is carried at each end on 
steel springs, which serve to keep the box against the 
inner periphery of the shell. Under running conditions, 
i.e., with a vacuum inside the box equivalent to 5 In. 
to 20 in. of mercury, it is, however, necessary to ease 
the pressure of the box against the shell, and this 1s 
done by limiting screws. The box has laminated rubber 
packings which seal the sides against the inner 
periphery of the shell. The roll is driven through « 
gear shrunk on the rear end of the shell and meshing 
with a pinion on the sectional in-driving shaft. Phe 
outlet of the suction box at the back of the machine 
is connected to a vacuum pump or pumps. [n som 
of the wide newsprint machines the power taken by 
the couch vacuum pumps is as much as 200 h.p = 
250 h.p. The cost of this power, however, is small 
compared with the ensuing advantages, such = 
creased speeds, fewer breaks, and a drier sheet, a0 he 
consequent increase in output. : 

A spray pipe is sometimes fitted inside the roll a! 
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the leading longitudinal packing to help to seal the 


packings and lubricate them when running with no 
stock on the wire. The adjustment of the suction 
boxes against the shells of the couch rolls has always | 
heen a contentious point. The makers recommend that | 
the box should first be properly bedded, and then set 
by the limiting screws so that the packings clear the | 
inside of the shell by a few thousandths of an inch, this | 
clearance being taken up by water. Unfortunately, 
immediately there is any falling off in vacuum the 
tendency is to blame the packings and slacken back 
the limiting screws, though there is usually some other | 
reason for the trouble. Sometimes a small rubber- 
ay roll is used on top of the suction couch roll, | 
: — that it presses the sheet as it comes under 
luence of the suction box. This gives a drier | 
sheet and helps to consolidate it. Using this roll 
results in a noticeable increase in the vacuum due to | 
he closing of the sheet. The rubber covering generally 
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WIRE Marks ON Paper. 


SECTIONAL ARRANGEMENT OF SHAKE GEAR 
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has a hardness of 120 deg. to 140 deg. P. & J.,* using 
an }-in. ball. 


Fig. 8, on this page, shows a Beloit suction couch roll 


from the front end, assembled with top roll. The 
shells of these rolls have been made as large as 44 in. 
in diameter, 2} in. thick, and 335 in. on the face. Such 
a shell weighs about 21,000 lb. and would have approxi- 
mately 142,000 holes in it. The drilling of the shell 
is an interesting operation which is done on a multiple 
drilling machine carrying 120 spindles at 2-4-in. centres. 
The shells are always made of bronze to withstand the 
continual contact with stock and water, which is 
generally slightly acid. As it is essential that there 
should be no blow-holes or flaws in the finished shell, 
the use of centrifugal castings has now become standard. 
Up to a few years ago, these were imported from the 
United States, but they are now made in this country ; 


* Pusey and Jones ‘‘ Plastometer ” scale. 


in fact, it is now possible to obtain shells 3 ft. longer 
than can be made by the American equipment. 

Wire Guide.—The return portion of the wire passes 
over various rolls, one of which is used for “‘ stenting ” 
and the other as a guide. The guide roll can be operated 
either by hand or automatically. This automatic guide 
usually consists of a spade kept in contact with the 
front edge of the wire by means of a balance weight. 
Any tendency for the wire to wander is transmitted to 
a worm gear through a ratchet operated from a con- 
| centric pin on the end of the guide roll. Such a guide 

works extremely well. Attempts have been made to 
produce an electrical guide, but its use has been very 
limited. Possibly some device using a photo-electric 
cell may come into use. Such a device is already used 
extensively in the paper converting trade to control the 
track of a paper web. 
| The Wire.—Not the least interesting portion of the 
wire part is the ‘‘ wire” itself: a wire cloth woven on a 
special loom. Generally, the warp wires are of bronze 
| and the weft or shute of brass. The purpose of the 
| wire is to allow the water to drain from the stock, after 
which it is couched, pressed, and felted. A machine 
wire may cost up to 2401. Apart from accidents, it will 
last from 3 weeks to 3 months, although 5 weeks is 
probably an average. Wires are removed from the 
machine before they are actually worn out for many 
reasons, such as filling up and consequent loss of drain- 
age, accidents such as small dents which wear into 
holes, &c. When the wire loses its ability to drain 
off water at any point, a hole is formed in the 
per. 
| Wires have been generally woven with the warp 
over and under each alternate weft. Recently, the twill- 
weave wire has been introduced, where the warp is 
under two and over one weft. It is claimed, among 
| other things, that this gives longer life, as a better 
| wearing surface is presented to the suction boxes, where 
most of the wear takes place. Formerly, the ends of 
| the wire after weaving were joined by lacing together 
| in various ways the last or last two wefts at each end. 
Recently, however, the welded seam has become 
standard. Fig. 9, on this page, shows the old-fashioned 
seam where the end weft wires were overlaced, and 
Fig. 10, shows the welded seam. The weld has been 
marked with an arrow. 

The imprint of the wire can usually be detected on 
the underside of the sheet of paper, despite the efforts of 
the paper-makers to remove it by means of devices such 
as reversing presses. Efforts to obtain a paper without 
the wire mark have resulted in the introduction of the 
| two-wire machine. A wire is now being produced which 
| yields paper on which it is difficult to detect any im- 
| print. One maker grinds off the knuckles of the warp 
wires after weaving, whereas others use a flat warp 
wire in the weaving process. Fig. 11, herewith, shows 
| how paper picks up a wire mark. The top view shows 

a section through a weft wire (plain weave); on one 
side a line drawn between the tops of three warp 
| knuckles clearly shows the space between the warp 
knuckles into which the stock can settle, leaving the 
wire mark. The middle view shows a similar section 
of a twill-weave wire. The bottom view shows the 
latest type with the warp knuckles ground off. Except 
for a small hole on each side of the warp wires, it pre- 
sents a continuous surface to the stock. The wires are 
generally of 60 to 72 mesh, although twill weave and 
flat warp scarcely conform to this designation. Each 
paper-maker chooses his mesh to give the required 
drainage, which depends on the wetness of the stock 
and the class of paper to be made. 

Shake Motion.—As the stock passes through the slice 
opening, the fibres tend to range themselves lengthwise 
in the stream, with the result that the tensile strength 
of the paper is lower in the direction across the machine. 
Generally, this is to be avoided, and the difficulty is 
partially overcome by imparting an oscillating motion 
to the breast roll and possibly to the first few table rolls 
also. This oscillates the wire, and as the stock is fairly 
fluid for a short distance down the wire, the motion 
helps to felt the fibres, some of which range themselves 
at right-angles, so bringing the tensile strength more 
nearly equal in the two directions. The oscillation is 
usually imparted by a crank mechanism, the throw of 
the crank being adjustable while the machine is running, 
and the speed is controlled by driving the mechanism 
with a variable-speed motor. 

Figs. 12 and 13, on this page, show a typical Leith 
Walk shake motion. The sleeve a is connected to, 
but free to rotate in, the boss of the handwheel f, and 
when f is screwed in or out of the casing g, the sleeve 
a moves along the shaft b in the spline c, and at 
the same time a travels through the eccentric sheave 
d along the spline e. The position of this tapered 
portion of a determines the eccentricity of d. The 
motion is driven through the pulley h. Since a and d 
are connected to 6 through the splines c and e, respec- 
tively, when b rotates, a and d also rotate. This 
in turn imparts a vertical motion to the inner slipper 
j and a horizontal motion to the outer slipper &. 
The latter is connected to the rod 1, which, in turn, 














264 


THE 





Fie. 14. 


is connected to the back end of the breast roll and, or 
alternatively, to the shake rails of the paper machine 
The drive can be by means of a variable-speed motor 
To alter the stroke of the motion, which can be 
while the machine is running, the locking handwheel m 
is slackened back and f rotated as required, then locked 
in position by the handwheel m 


The 


done 


paper-maker may require a stroke of | in. to 
§, in. and 400 double oscillations per minute Bearing 
in mind that the breast- and the first few table-rolls 
with the shake rails carrying them may weigh up to 
about 3 tons, the mechanical difficulties in providing 
and absorbing the energy for acceleration and retarda 


this considera ble 


tion of mass are To provide this 
energy through the shake motion is not feasible, and 
it is therefore usual to support the breast roll and 


shake rails with flat vertical plate springs The coil 
springs », Fig. 13, also help in this duty. To with 
stand the continual contact with water, the plate 
springs are usually made of bronze. Generally these 


springs consist of nests of plates with, say, five plates 
in each nest, each plate being about 3 in. thick by 5 in 
wide and 2 ft. long 

The conventional design is to arrange the flat plate 
springs either above or below the breast roll, so that 
the plates not only take the reversing stress due to the 
oscillating motion, but are either in 
pression The plate springs » are shown in Fig. 6 on 
page 236, ante The springs are bolted top and bottom 
to cast-iron blocks, and in addition the top blocks at 
the front and back ends of the machine are connected 
by a rolled-steel joist. To enable a varving speed of 
to be obtained, the 
a variable-speed motor 


tension or com 


generally 
other 
down 


motion Is 
There 
single distance 
the In some machines the shake 
rails are pivoted at the first suction box. Considerable 
wear takes place at this pivot and frequent maintenance 
It should be possible almost to 


oscillation 
driven by are 


irrangements where rolls some 


wire are oscillated 


attention Is necessary 
do away with maintenance at this pivot if the shake 
motion were connected to the system at the centre of 
percussion if the weakness in the method of support 
ing the breast roll and shake rails could be overcome, 
an electrical device making use of an alternating current 
variation; similar to a stress 
might provide an improvement 

The wire is delivered in an endless 


with evelic reversing 
machine, 
Wire Changing 


length to the mill, so that when replacing the wire on 
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15. VICKERY 
the machine it is necessary to withdraw and replace 
all the inside rolls. The increasing width of machines 
and weight of the rolls has led to the introduction of 
devices to make this operation easier and to shorten 
the time the producing unit is out of action when a 
wire has to be changed during normal working hours. 
The cantilever couch roll enables the wire to be pre- 
viously draped on a carriage, and the front stool 
under the couch roll is removed, together with the 
table rolls, suction boxes, and inside return wire rolls, 
and the breast roll is brought back and carried in 
brackets the roll bearings. The 
supporting the wire is run on rails across the machine, 


on cour h carriage 


FEeLt-CONDITIONER. 


so that the wire is fed over the couch and breast 

The breast roll is then replaced as the wire is fed ov 
The top run of the wire is carried on poles w hile the 
table rolls. suction boxes, &c., are replaced by sliding 
them over a carriage laid across the machine. 5u han 
arrangement enables a wire to be changed, provided un 


ut 


natin hout 
had previously been draped on the carriage, In 4 
three hours for a machine of medium width (sa 
160 in. to 200 in.), the three hours being counted fron 


the time the web is cut until good paper is agai being 


produced. 
The removable wet end is now practically st 
for With this arrangement th 


andara 


wide machines. 
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an be previously draped on a carriage. ‘The old wire 
having been removed, any cross platforms, the top 
couch roll, the dandy roll, jet cutters, and deckles 
are removed. The breast roll is lowered into a special 
stand, and the guide roll into spigots on the soleplates. 
The inside return wire rolls are wound to their highest 
positions. Run-out rails are placed across the operating 
aisle, corresponding to similar rails inside the wire loop. 
The whole wire part, excluding the couch roll and 
guide rolls, is then run out by means of a motor. The 
wire loop is fed over the couch roll and the front stool 
replaced. The rails over the pit are swung to the sides 
and wire bundle fed towards the breast. When the 
rails over the pit have been brought into position 
again, the complete wire part can be run back inside 
the wire. A wire on a wide machine (say 280 in.) can 
be changed in about two hours. Fig. 14, on the opposite 
page, shows the wire part or “‘ Fourdrinier” in opera- 
tion. On high-speed newsprint machines a slope of 
12 in. to 18 in. is provided over the length of the making 
table, (.e., about 40 ft. This machine is built to run at 
speeds up to 1,400 ft. per minute. 

Press Part-—The press part is divided into several 
parts according to the number of presses installed. Each 
press consists of a pair of rolls between which the web 
is carried by a woollen felt. During its passage 
hetween the rolls the sheet is consolidated and more 
Water is extracted. Smaller rolls carry the felt, one 
‘eing used for stenting and another arranged to act 

guide. Modern paper machines are usually fitted 
with suction press rolls, that is the bottom roll is a 
perlorated bronze shell carrying a suction box inside 
similar to the couch roll. The top roll nips the web 
while it is under the influence of the vacuum. Figs. 17, 
18 and 19 depict a Millspaugh suction press roll; the 
general arrangement is very similar to the couch roll. 
y re are other makes acting on the same principles. 

ie radial position of the box can be altered by the 
dusting screw a the angle of the box being shown 
n the seale b. 


tion press rolls have many advantages over plain 


S 





presses, and it is doubtful if the speeds at which news- 
print and wrapping papers are made to-day would have 
been possible without them. Like the suction couch 
roll, they have the advantage that the paper breaks 
less often. The pool of water is eliminated from the 
nip of the rolls as the water pressed from the sheet 
escapes through the perforated shell or is immediately 
sucked through the vacuum box. The nip pressure is 
generally 70 lb. to 100 Ib. per lineal inch against, say, 
150 Ib. to 200 Ib. per inch on a plain press, so that 
there is less displacement of the fibres, and less crush- 
ing. The life of the felt is longer. Generally two 
suction presses will give a drier sheet than three plain 
presses ; in reconstructing a machine it is thus possible 
to add more drying cylinders in place of the third 
press, so increasing output. 

One early difficulty was that a shadow-marking of 
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The top roll is generally highly-polished granite on 

a steel shaft. A recent introduction is a synthetic 

covering known as “ Stonite,” which consists of specially 

| ground granite incorporated in hard rubber, and is put 
on a cast-iron or semi-steel shell. The covering has 
the advantage that, in the event of damage, it is only 
necessary to replace the cover; if a granite roll is 
damaged, only the steel shaft can be salvaged. The 
paper is generally carried through the press on a 
woollen felt and nothing better has yet been found. 
| The felts, which vary greatly in texture, weave, and 
thickness according to the class of paper being made, 

must be kept clean, soft, and porous, so that they easily 

| pass the water pressed from the sheet. Many devices 
|are made to keep the felts in proper condition, and 
| chief among these is the Vickery conditioner shown in 
Fig. 15 opposite. The machine consists of a steel- 

| or copper-covered angle running across the machine, and 
| carrying one or more nozzles, depending on the width 
of the machine and the class of paper being made. 

|The nozzles, which move slowly backwards and 
forwards across the machine, are carried on a threaded 

cross shaft located below the angle and driven through 

a gearbox. The smaller of the flexible pipes seen in 

Fig. 15 conveys hot water, generally at about 70 deg. C. 

and at a pressure not exceeding 30 Ib. per square inch, 

to the nozzles. The water passes through a small 

aperture into the felt and is immediately extracted 

by suction through a larger aperture (about } in. by 

| } in.) connected to a vacuum pump by a large flexible 
| pipe. The vacuum required varies from 2} in. to 5 in. 
| of mercury. The conditioner is arranged in the return 
| portion of the felt and operates on the top side. The 
| felt, being endless, runs over various rolls, generally 
| mounted on roller or ball bearings, one of which is a 
| stenting roll and another a guide roll. The latter is 
| arranged for hand operation and sometimes for auto- 
matic operation also. The first press is generally 
followed by a second and sometimes a third, each 
having a separate felt and being driven indepen- 
dently. Where suction presses are used, two are 
generally sufficient, although a third, known as a 
smoothing press and consisting of a pair of rolls, say, 
of rubber and granite without a felt, is sometimes used. 
To remove the wire mark from the under side of the 
sheet, the second press is sometimes arranged as a 
reversing press, as in Fig. 1, page 234, ante, so that 
the under side of the sheet is in contact with the top 
granite roil. The arrangement of a straight-through 
press followed by a reversing press, is shown diagram- 
matically in Fig. 16 on this page. The moisture content 
of the web leaving the presses is about 65 to 70 per cent. 





the holes in the suction roll was transferred to the | 
sheet. This seems to have been overcome by giving | 
the bronze shell a rubber covering, as the holes tend 
to distort and close up at the nip. In some cases these 
rubber coverings give a further increase in the life of 
the felt. The roll shown in Figs. 17, 18 and 19 is rubber- 
covered, the rubber covering being about 1 in. thick and | 
having a hardness of 25 deg. to 30 deg. P. and J., using 
an }-in. ball. Rubber has not a great affinity for bronze, | 
and to improve the adhesion, longitudinal dovetail | 
grooves are planed in the shell. Shells are now being 
sprayed with metal to increase adhesion still further. | 
Like the suction couch roll, these shells are centrifugal | 
castings. They have been made up to 42 in. in diameter | 
over the bronze, 2} in. thick, and 335 in. on the face. | 
The holes are usually ¥ in. in diameter and those in the | 
rubber covering are 4 in. in diameter. The pitch | 
varies from 0-4 in. to 0-8 in., according to whether the | 
roll is to be used in the first or second press, and to the | 
individual requirements of the machine. A roll such | 
as that described would have over half a million | 
holes; the weight of the shell, excluding the rubber | 
coverings, would be about 20,000 Ib.; and the rubber | 
covering would weigh about 1,700 Ib. 








(T'o be continued.) 








BRITISH EXPORTS TO INDIA. 


In a recent public speech the expression was used 
that Great Britain must export or die, and statistics 
of our export trade are therefore a matter for serious 
attention. The Department of Overseas Trade has 
recently published a survey of Indian trade for the six 
months ending September 30. 1938, which is particu- 
larly interesting in this connection. Comparisons with 
the similar period in 1937 are naturally unfavourable, 
because the demands of the boom period of 1936-1937 
led to considerable overstocking, and these stocks 
have taken time to work off. There has been also a 
drop in exports, cotton having been affected by heavy 
crops and low prices in America and by reduced 
Japanese purchases, and jute by failure to organise 
control of the trade, while trade in hides and wool is 
reduced. Actually the value of imported materials 
during the six months, was 52,000,0001., compared with 
63,000,0001. in the preceding year. It is, however, 
distinctly encouraging that the British share, which in 
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1937 was 20-8 per cent., rose in 1938 to 31-9 per cent. of 
the total; but it must be remembered that, although 
foreign competition requires continual attention, the 
most serious difficulties which threaten British trade 
with India are those arising from India’s increasing 
industrialisation. 

In view of this, a heavy demand for machinery is to 
be expected, and it is not surprising to find that 
India’s expenditure in this direction has been larger 
than on any other head, having increased, in spite of 
the general fall, from 5,775,0001. in 1937, to 6,862,0001. 
in 1938. The most important items are textile and 
electrical plant ; three-fourths of the 1,620,0001. spent 
on the former was for cotton textile machinery, of 
which 800,0001. was British. The influence of the big 
hydro-electric schemes is in evidence in the electrical 
machinery class, import values here having increased 
by 36 per cent. Here, too, Great Britain had much 
the largest share, its value, 825,0001., being just about 
four times that of the next competitor, Germany. A 
sharp increase in the purchase of mining machinery 
was divided fairly equally between this country and 
the United States, but the latter and Germany took 
practically the whole of the increased demand for oil- 
crushing plant. Sugar machinery remained at the 1937 
figure, but rapid development in the paper-making 
industry led to the value of imported paper-making 
machinery being more than doubled. On the other 
hand, a drop of 50 per cent. recorded in refrigerating- 
machinery imports is unexpected. 

The increased demand for electrical machinery did 
not extend to the “electrical instruments” class. 
Imports of telegraph and telephone apparatus, fans, 
lamps and batteries all decreased, as did also purchases 
of wireless-receiver sets. Of 8,882 receiver sets pur- 
chased, only 1,724 were British, foreign types still 
being better suited to local requirements. Iron and 
steel products showed a widespread decrease, which 
seems likely to continue under the influence of local 
production. Imports of bars, beams, hoops, sheets 
and tubes all showed a heavy drop, though in each 
case the British percentage of the total increased. A 
surprising exception, for which no reason is apparent, 
was a sharp rise in the import of rails, chairs and 


fishplates, which more than doubled in the period | 
| Everyone, he said, who had had practical experience of 


reviewed. On the other hand, an even heavier increase 


in tinned plates is readily accounted for by labour! 


difficulties and other special circumstances in the local 
industry ; the heaviest fall was in galvanised sheets, 
from 35,000 tons to 7,900 tons, Belgium securing the 
most important share. 

India’s import of motor cars decreased from 6,774 to 
4,169 in this period, and of lorries from 6,995 to 2,764. 
The United Kingdom remained in the lead as regards 
the former, with about the same proportion of the 
whole, but only 160 British lorries were landed in the 
country, and those mainly of the lighter type. The 
supply of subsidised German cars and motor cycles, at 
rates with which other countries cannot compete, 
continues to cause anxiety; in particular, German 
motor cycles of 1 h.p. to 14 h.p., delivered at a declared 
cost of about 18/1. each, are creating an entirely new 
demand. It is interesting to learn that the number of 
cars, lorries and motor cycles running in British India 
at the end of March, 1938, was 146,429 








THE STRUCTURAL PROBLEM IN 
AIR-RAID PRECAUTION WORK. 


Institution of Structural 
Engineers, 11, Upper Belgrave-street, London, 8.W.1, 
issued the report of a committee, which had been 
appointed to consider the problems of air-raid precau- 
tions. This report, as we mentioned in our issue of 
November 11, 1938, consisted essentially of two parts : 
\ digest of published information and a series of recom 
mendations for the protection of existing buildings 
It had been published somewhat hurriedly, as the 
September crisis had indicated the advisability of this 
course. We have second edition, 
which has been published at the price of 2s. net 
This contains the origival two parts, which have 
been modified to some extent, in the light of further 
knowledge; and two additional sections, which deal 
respectively with air-raia shelters and the constructional 
details of new buildings. 

In these later parts of the report, air-raid shelters are 
classified under two main headings : Those which are 
designed to be proof against direct hits and those 
which are proof against blast and splinters only Ex 
perience at Barcelona shows, it is stated, that shelters 
in the second category do not give complete protection 
They were, in fact, discarded early in the Spanish War, 
either in favour of tunnels or of shelters whose roofs 
consisted of a detonating slab of reinforced concrete 
resting on a cushion layer of soft sand or soil. The 
necessary thicknesses for this type of construction are, 
it is pointed out, readily obtainable from the experience 
of Barcelona, from the publications of the French and 
ind from the report now under 
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Governments 
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review. All these data are in substantial agreement. 
It is added that the effect of constructing shelters of 
this type is to reduce casualties, prevent panic, make 
evacuation unnecessary, and enable the work of the 
city to proceed. The design of shelters proof against 
direct hits and against blast and splinters, respectively, 
is then worked out in detail. The information is 
exceedingly practical and should be of the greatest 
value when, as we hope will be the case before long, 
it is decided to proceed along these lines. Such problems 
as the dimensions of detonating slabs, side walls and 
floors, shape, and the influence of the soil on the con- 
struction, are dealt with, and other factors, like protec- 
tion against gas and ventilation, are discussed. 

In the last part of the report, comment is made on 
the general assumption that it is impracticable, on the 
score of cost, to provide new buildings strong enough 
to resist direct hits. This extra cost, however, might 
have to be faced in certain cases and might not prove 
prohibitive when the necessary technique had been 
developed. It is recommended that the thickness of 
the roofs of new buildings designed to be resistant to 
direct hits should not be less than those laid down in 
the French regulations, and set out in the report, and 
that stanchions should be designed to carry not only 
the dead load, but a point load estimated from the 
force which bombs of various weights would exert on 
impact against the roof. Two-thirds of the roof thick- 
ness should suffice for the walls. Windows should be 
eliminated as far as possible, and the precautions against 
concussion laid down in the section of the report dealing 
with shelters should be adopted. In the case of buildings 
not designed to be resistant to direct hits, framed 
structures are preferable to those with weight-bearing 
walls. Projecting features, such as chimney breasts and 
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Certain substances in wood are converted into 
sugars to be utilised by the fungi as nutriment. Wood 
in an advanced stage of decay represents the residue 
which is of no use to the fungus and it may lose up 


| to 70 per cent. or 80 per cent. of its air-dry weight 


balconies, must be more securely tied to the structure | 


than at present, and all floors and roofs should be made 
of reinforced concrete at least 4 in., and preferably 5 in., 
thick. The roofs may be pitched and covered with 
slates. 

The subject of the design of deep underground bomb- 
proof shelters was also referred to by Mr. R. D. Brown, 
Chairman of the Manchester and District Association 
of the Institution of Civil Engineers, in a recent speech 
to the Federation of Civil Engineering Contractors. 


that class of work, would have wondered how the 
excavation for the proposed deep circular shelters of 
large diameter, with spiral ramps, was to be timbered. 
It was obvious that the temporary woodwork would 
be costly, if it was all on curving lines. The reinforcing 
steel, too, would have to be built to a curve and held 
in position until the concrete was set. 
required to enclose the excavation was circular in plan. 
That meant an adjustment of the piling frame to the 
correct radius for every pile and consequent loss of time 
and money. In one design he had seen, it was proposed 
to use the shelter as a garage, and almost half the space 
had been allotted to car tracks. It would have been 
more economical to instal hoists. In making these 
criticisms, he did not wish it to be thought that pro- 
perly-designed underground shelters would not give 
adequate protection, but money should not be thrown 
away on uneconomic designs. 








THE DECAY OF TIMBER. 


lr is common knowledge that timber does not 
decay solely as a result of age, and evidence of this 
is given by timber recovered from Egyptian tombs, 
and by that which has been permanently submerged 
in water, such as the foundations of ancient bridges 
and prehistoric lake dwellings. In this country, 
decay of wood is brought about by fungi, but this 
should not be accepted as inevitable. The extensive 
substitution for wood of other materials has been 
made largely because it has not been fully realised 
that timber can now be made completely resistant to 
destructive agencies. Methods of timber preservation 
have been frequently dealt with in our columns and 
in Record No. 27, Forest Products Research (Mycology 
series No. 3).* issued by the Department of Scientific 
and Industrial Research, Mr. W. P. K. Findlay, M.Sc., 
sums up the investigations made at the Laboratory 
in Princes Risborough 

It should be borne in mind that the individual 
spores of fungi are invisible to the naked eye. They 
are dependent upon the presence of air for their 
development and it is an interesting fact that dry rot 
fungus | sq. ft. in area can throw off something like 
five million spores per minute for a period of several 
days. The number of spores liberated by a mushroom, 
about 3 in. in diameter, is 1,800 millions. Fungus 
growth at low temperatures is very slow and stops 
entirely at about freezing point, the growth being 
most rapid at 80 deg. F. to 90 deg. F., but ceasing 
at 100 deg. F. 


* Decay of Timber and Its Prevention. H.M. Stationery 
Office Price 6d. net 


Some very useful recommendations regarding the best 
methods of stacking and using timber in exposed 
positions will be found in the publication above referred 
to. Those wishing to pursue the matter further may 
refer to a volume,* the second of a series and just 
issued, giving detailed information on the principal 
types of decay in softwoods that are commercially 
used in this country. The authors of this volume are 
Messrs. K. St. G. Cartwright, M.A., and W. P. kK 
Findlay, M.Sc., and the compilation of the information 
and data has been conducted with much care, the 
illustrations deserving special commendation. 

Most of the softwoods may be grouped for obser. 
vation, as they possess many features in common and 
are not very resistant to fungal decay, especially if 
rapidly grown. Those timbers which are most highly 
resistant are used in an untreated condition, for rail. 
way sleepers, shingles and fencing posts, among them 
being the cedars. The moderately resistant timbers 
include some of the pines and among the least resistant 
are some of the other pines and the spruces. There 
is some relation between specific gravity and durability 
within the various species forming groups. Laboratory 
tests are conducted on specimens from selected material, 
oven-dried at 100 deg. C. After being weighed, these 
are exposed to fungal attack from cultures growing on 
malt agar medium in special flasks. After being kept 
at a temperature of 22 deg. C. for months these are 
weighed and re-weighed after oven-drying. Results 
of a number of tests are given and also a list of the 
fungi commonly occurring, with their characteristics 
and locations. Particulars of the principal fungi to 
be looked for in softwoods, as imported, are also in- 
cluded. All known forms of decay are classified and 
keys to them are provided which will assist identifica- 
tion. Some of the conifers, when attacked, secrete an 
abnormal amount of resin, and this circumstance, when 


| observed, may prove to be the first indication of 


disease. The optimum pH values for the growth of 
various fungi are given and are placed as high as 5-5 
by some authorities quoted. Those who desire to 


| study the subject of fungal growth in all its aspects 


The sheet piling | 


| North Eastern Railway. 


will find ample material in this work. 








LAYING 300-FT. RAILS ON THE 
NORTHERN LINE OF THE LONDON 
PASSENGER TRANSPORT BOARD. 


Ralzs are now being laid in the four miles of new 
tunnels between the existing Highgate station of the 
Northern Line of the London Passenger Transport 
Board and East Finchley. where a connection will be 
made with the High Barnet branch of the London and 
It is expected that this work, 
which forms part of one of the extensive electrification 
schemes now in progress, will be completed by June 
For this purpose locomotives are being used which 
can be operated either by batteries at 18 m.p.h. or 
from the live rail at a maximum speed of 30 m.p.h 
The rails, in lengths of 60 ft., with a margin of 
error of + | in., are being delivered to a depot at 
East Finchley, where they are welded into lengths ot 
300 ft. in a mobile welding machine. This machine. 
a description of which has already appeared in 
ENGINEERING, heats the rails electrically so that the 
temperature of the ends is raised to 3,500 deg. C., and 
they are then pressed together with a pressure of 
27 tons. Six of these welded lengths are loaded on 
to wagons and during the night are hauled by the 
locomotive into the tunnel, accompanied by a gang 0! 
30 men. On reaching the desired position one of the 
rails is clipped to roller-bearing hangers, which are 
suspended from the roof of the tunnel, and is thus 
swung outwards and downwards on to the sleepers 
which have already been laid, guidance to the exact 
position being assisted by the use of specially designed 
skids. When a pair of rails has been laid the train is 
moved forward along them and the process is repeated. 
It is stated that a gang takes only about nine minutes, 
on the average, to fit a rail and that it has been done 
in as little as five minutes. About 300 yards of track 
can thus be laid in a shift. 

On the completion of this stage the 
topping” gang adjusts the line and elevation 
the bed is concreted from concrete-mixers, which 
also hauled into the tunnel by the locomotives 
Finally, the cables and signalling equipment are laid 
and sound-reducing shields installed. It is hoped 
that the long lengths of rail will improve the 
and that, combined with the sound-reducing 
they will give added quietness. 
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* Principal Decays of Softwoods Used in Great Brita 


H.M. Stationery Office Price 2s. 6d. net 
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OLAR TELESCOPE AT OXFORD 
UNIVERSITY OBSERVATORY. 


Tne Oxford University Astronomical Obser- 
yatory, founded by Charles Pritchard in 1875, was, 
we believe, the first observatory to be devoted 
to the study of astronomical physics. Its first 
telescope was a 13-in. reflector constructed about 
1850 for an amateur astronomer, Warren de la 


graphic survey of the heavens, its part of the work, 
which is still being carried on, was completed 
second only to that of Greenwich. Professor 
Turner was responsible for many of the methods 
now used for converting the co-ordinates measured 
on the photographic plates into the more useful 
co-ordinates of right ascension and declination. 

On the death of Professor Turner in 1930, Profes- 
sor H. H. Plaskett was appointed Savilian Professor 
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Rue, who presented it to Pritchard, who was, of Astronomy, and under his guidance the observa- 
4ppointed Savilian Professor of Astronomy in| tory has returned to the study of astrophysics with 


1870. Pritchard was occupied mainly in deter- | special reference to solar physics, which is Professor 
mining the magnitudes of stars by visual means, | Plaskett’s chief interest. That this policy requires 
and, with Pickering, of Harvard, may be said to|no justification will be clear when it is remem- 


have laid accurate foundations for all the sub-|bered that the sun is a thoroughly typical star 
Sequent stellar-magnitude work. This ‘work was | and is the only one which can be seen as a disc 
carried on until Pritchard died in 1893, his successor |in a telescope of even the highest power. That 


being Professor H. H. Turner, who was chiefly | it can be so seen enables the details of its surface 
ee in the determination of stellar positions|to be examined and also renders it possible to 
’y photographic means and carried it on with great |obtain some information regarding its internal 


|it is possible to determine temperature as a func- 
| tion of depth, since the light from points near the 
limb comes from a smaller radial depth in the 
solar atmosphere than does that from near the 
centre. By similar means it will probably be 
possible to investigate the distribution of the : 
elements as a function of the depth. The study of 
sunspots also provides information, as do photo- 
graphs of the sun’s disc taken with monochromatic 
light corresponding to the wavelengths of certain 
bright lines of the elements present in the sun. 

So far investigations on the distribution of the 
elements at different depths in the sun are in the 
early stages, but some progress has been made and 
it seems reasonable to anticipate that a useful 
contribution to existing knowledge will result from 
the work at Oxford. It will, we believe, be evident 
that for the successful prosecution of work of the 
character briefly indicated above a rather elaborate 
and highly specialised instrumental equipment is 
essential, although great skill and prescience in 
interpreting the results obtained with the instru- 
ments are equally indispensable. It is, however, 
only with the former that we are now concerned 
and we propose to give below an account of what 
we believe to be a unique solar telescope and spectro- 
graph which have recently been provided by the 
University authorities and form the principal 
items of the present equipment of the University 
Observatory. The telescope was constructed by 
Messrs. Sir Howard Grubb, Parsons and Company, 
Walker-Gate, Newcastle-on-Tyne, and the spectro- 
graph was made by Messrs. C. F. Casella and Com- 
pany, Limited, Regent House, Fitzroy-square, 
London, W.1, the optical work for the spectro- 
graph having been carried out by Messrs. Adam 
Hilger, Limited, 98, St. Pancras Way, Camden- 
road, London, N.W.1. The whole of the equip- 
ment is now installed and is in almost continuous 
use, 
| Before describing the general arrangement of 
the telescope, we may first point out that the main 
purpose of any solar telescope is to form as perfect 
an image of the sun as possible on the slit of a 
stationary spectrograph. The latter is kept sta- 
tionary since it must be of large dimensions to 
obtain the required dispersion and must also be 
extremely rigid and steady for photographic work. 
It would be impracticable to comply with these 
requirements in a spectrograph attached to the 
breech end of an equatorially-mounted telescope, 
which is the arrangement usually adopted for the 
spectrographic investigations of the more distant 
stars. Moreover, since the apparent motion of the 
sun is confined to the ecliptic it is not necessary 
to be able to direct the telescope tc all parts of the 
celestial hemisphere. For solar work, therefore, 
it is usual to employ a telescope with a fixed vertical 
axis instead of an equatorial mounting and to direct 
the light from the sun into the telescope by means 
of a system of mirrors. The movement of the latter, 
to allow for the earth’s rotation, is simpler and 
rather less exacting than is necessary in the case 
|of an equatorially mounted telescope, which, for 
photographic work, must be rotated about the 
polar axis for long periods with a high degree of 
accuracy. Another characteristic by which a solar 
telescope differs from an ordinary astronomica 
telescope is that the former need have only a 
moderate aperture. A large aperture is necessary 
with an astronomical telescope to enable faint stars 
to be seen or photographed, but no great light- 
gathering power is required in a solar telescope 
owing to the enormous solar radiation, although 
this circumstance renders special precautions 
necessary to avoid distortion of the optical elements 
by the heat rays. 

Referring now to Fig. 1, annexed, it will be seen 
that the Oxford telescope cofnprises a coelostat 
mounted on a steel platform which is bolted on to 
the top of a tapered masonry pier, the overhanging 
portions of the platform being supported by raking 
struts, as shown. The pier, it should be explained, 
was not built for the purpose, but had formerly 
supported the 13-in. reflector above referred to ; 
the existing dome, about 19 ft. 9 in. in diameter on 
the running rails, has also been utilised to cover the 
new telescope. The two plane mirrors of the 





enthusiasm at; Oxford. Although the observatory | structure. By observing the changes in spectra 
Was ons 


of the smallest engaged on the great photo- | obtained from points from the centre to the limb, | 


coelostat reflect light from the sun vertically down- 
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_ Details of the gear plate for the mirror drive are 
given in Figs. 5 and 6, on Plate XIII. From these 
illustrations it will be seen that the drive from the 


motor is transmitted through reduction gearing to | 


differential gear of the well-known Grubb type, 
and thence to a worm shaft. The worm on the 
latter meshes with a driving circle having 720 teeth, 
which can be clamped to the mirror axis, as clearly 
shown in Figs. 5, 6 and 18. The differential gear, 
which‘is controlled by electromagnets and is operated 
by a small direct-current motor, enables the driving 
speed to be altered by nearly the diurnal rate, and 
thus enables the position of the solar image to be 
adjusted. The second mirror is carried in an altazi- 
muth mounting having a clamp and hand-operated 
slow motion in the east-west direction and electric- 
ally-operated guiding motion in the north-south 


direction. As shown in Figs. 2, 3 and 4, it is 
erected on a fabricated steel pillar secured to the 
Platform, steps being provided on the eastern 
side of the pillar to give access to the mounting. 
Figs. 12, 13 and 14, on Plate XIII, show the general 
Ferment of the second mirror mounting, while 
~. 1s and 16 show details of the electric drive. 
hese illustrations, with the aid of Fig. 20, on 
meee 280, are practically self-explanatory, but it 
should be mentioned that the speeds of the elec- 
‘rically-operated drives are the same as those of 
the main coelostat mirror. 

The light which travels vertically downwards 

on the second mirror on its way to the main 
—- mirror passes first through an opening in 
the P ttorm, in which opening the fitting carrying 
whick “segrain mirror is mounted. This fitting, 
> ch is illustrated by the drawing reproduced in 
. 17, on this 


page, comprises a stout outer frame 
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of steel from which a smaller tube a is supported 
by radial steel strips placed on edge in order to 
offer the least possible obstruction to the light. 
End fittings on the strips pass through square holes | 
in the outer tube and terminate in threaded portions | 
on which nuts are fitted. By means of these nuts | 
the position of the tube a can be adjusted so that | 
its axis is coincident with the optical axis and when | 
correctly located it can be held in place by tightening 
up the nuts. Inside the tube a, and coaxial with it, | 
are two other tubes b and c, the tubes a and b being | 
connected by a spherical seating at the bottom, and | 
four tommy-headed set-screws being fitted near the | 
top of the tube a, so that the position of the axis of | 
this tube, can be accurately adjusted. The Casse- | 
grain mirror cell is attached to the lower end of | 
the tube c. A nut is fitted in the upper end of 
this tube and in this nut fits a long screw having 
14 threads per inch. The upper end of the screw is 
supported in a ball bearing fitted on to the upper 
end of the tube 6, and the screw can be rotated at 
70 r.p.m. by a small motor, the drive being trans- 
mitted from the motor to the screw through a 
reduction gear, friction clutch and a pair of mitre 
wheels. It will be clear from Fig. 17 that the 
rotation of the screw will cause the tube c, and there- 
fore the Cassegrain mirror, to move along the optical 
axis, focusing being effected in this way. The total 
focusing movement is 10 in., and the corresponding 
motion of the focal plane is 6 ft. 

As previously mentioned, the main parabolic 
mirror, having a clear aperture of 12} in., is sup- 
ported from the south side of the masonry pier by 
a bracket. The design of this can be followed by 
reference to Fig. 11, on Plate XIII, and the photo- 
graph reproduced in Fig. 19, on page 280. As 


| industry than had been the case in the past. 
| suggested, for example, that the Treasury might 


| shown in these illustrations, it consists of a rect- 
| angular table supported by inclined ties formed by 
| steel angles, the mirror cell being mounted in a 
| ring secured to the table by means of screws, shown 
|in Fig. 11, so that the mirror can be accurately 
| levelled. The mirror itself is supported in the cell 
‘on three small pads equally spaced at angles of 
| 120 deg. round a central pad which can be screwed 
up when it is required to remove the mirror from 
| the cell for re-silvering. From the ring carrying the 
mirror cell four tubular columns extend upwards, 
| their upper ends being connected to a steel ring, as is 
| most clearly shown in Fig. 19. The Coudé mirror 
/mounting, the design of which is illustrated in 
| Fig. 11, is supported from the columns by four 
radial steel strips on edge, as can be seen in Fig. 19. 
To complete our account of the telescope we may 
mention that the contract included the provision 
| of a steel ladder giving access to the coelostat plat- 
'form from the floor level, a movable shade to 
protect the coelostat mirror from the sun when 
|not in use, a black-cloth tube to fix between the 
| Cassegrain and Coudé mirrors, and gear for lower- 
| ing the mirrors from the platform to the floor level 
| for silvering. 
(To be continued.) 








THE ENGINEERING OUTLOOK. 
VIII.—Macutnet Toors. 


Tue year 1938 was again one of maximum activity 
| for machine-tool manufacturers and, though there 
| has been some falling off in orders in recent months, 
|the volume of work on hand is such that most 
| manufacturers are assured of working to capacity 
|throughout the current year. Practically all 
| manufacturers showed considerably increased profits 
| for 1938, a particularly satisfactory feature of the 
| year being that as a result of the expansion of the 
| capacity of the industry, manufacturers were able 
|to devote more attention to exports, while at the 
same time covering a greater part of the Home 
| demand arising from the rearmament programme. 
| Total imports of machine tools in 1938 amounted 
to 23,841 tons valued at 4,962,980/., and, though 
these figures were higher than the average for the 
| years prior to rearmament, they represented a very 
| substantial reduction compared with the 1937 
| figures, which totalled 31,951 tons valued at 
| 6,212,178. Imports in 1937 were, of course, swollen 
by a considerable tonnage of tools required for 
| the equipment of the shadow aircraft and other new 
|armament factories. This factor was also present 
|in 1938 though to a very much smaller degree. 
|The United States and Germany remained the 
| principal sources of imports in 1938, the former 
supplying 11,690 tons against 14,735 tons in 1937, 
and the latter 6,410 tons against 8,632 tons. 

Average monthly imports per quarter are shown 
in Table I. It will be seen that these remained at a 
very high level in the first quarter of 1938, but subse- 
quently fell to a level comparable to that of 1936. 
At the annual dinner of the Machine Tool Trades 
Association in March, 1938, the Minister of Transport 
drew attention to the fact that the industry had 
not attempted to place any obstacles in the way 
of ordering machine tools from abroad when these 
were required urgently for the rearmament pro- 
gramme. In reply, the Chairman of the Association 
voiced the hope that, in return, the Government 
might, perhaps, give greater consideration to the 
He 


consider allowing much higher depreciation on 
machine tools on the understanding that part of 
this allowance would be spent on new plant. 

As already stated, British exports of machine 
tools showed a substantial increase in 1938. The 
total for the year was 24,167 tons valued at 
4,476,436/.—the highest figure on record and more 
than double the 1937 exports of 11,897 tons, valued 
at 2,151,593/. This figure is particularly remarkable 
because, in 1935, the last year for which production 
figures are available, the total output of the industry 
wes valued at only 6,632,000/. and in 1934 at 
4,834,000/. It is quite possible that the reorganisa- 
tion and the extension of capacity which had to be 
undertaken in order to deal with the flood of 
rearmament orders has resulted in a substantial 
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improvement in the competitive position of British 
manufacturers, though it must not be overlooked 
that British exports were exceptionally low in 
1937, and the total world demand in 1938 was higher 
than in any previous year. 

British exports increased to practically all markets 
in 1938, but it was in exports to the Soviet Union 
that the most important expansion occurred. 
Exports to this market rose from 1,300 tons, 
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9-3 per cent., followed by the Union of South 
Africa, 1,780 tons, or 7-4 per cent., and India, 
1,668 tons, or 6-9 per cent. 

The division of exports according to class of 
machine is shown in Table II. The principal cate- 
gory in 1938 was lathes, which accounted for 
6,734 tons, followed by planing and shaping 
machines (3,546 tons), grinding machines (2,788 
tons), and drilling machines (2,534 tons). A particu- 
larly satisfactory feature was the increase in exports 
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valued at 215,228/. in 1937, to 10,109 tons valued 
at 1,715,196. in 1938. The bulk of these orders 
were received during 1937 as a result of the agree- 
ment concluded by the Export Credits Guarantee 
Department and Russian trade organisations, for 
the placing of 10/. million worth of orders in this 
country. Unfortunately, as regards the future 
outlook for British exports of machine tools, experi- 
ence has shown that Russian purchases are liable to 
be irregular. British exports of machine tools to 
Russia amounted to 9,355 tons in 1931 and 19,234 
tons in 1932, and these orders virtually carried 
British manufacturers through the depression. 
Thereafter, however exports to Russia declined, 
amounting to 4,036 tons in 1934, 4,842 tons in 1935, 
2,607 tons in 1936 and only 1,300 tons in 1937, 
and it was feared that the Russian machine-tool 
industry had developed sufficiently to bring about 
& permanent reduction in the level of imports. 
That this was not the case was shown by the 
experience of 1938. Nevertheless, the figures 


given above show that British manufacturers cannot 
rely on a steady flow of orders from Russia and every 
effort will have to be made to develop alternative 
markets if the 1938 level of total exports is to be 
In that year the Soviet Union took 
The second largest 
2,236 tons, or 


maintained. 
42 per cent. of total exports. 
market was Australia which took 


tons in 1938, since this is a class of machine tool 
in which British manufacturers have not, in the 
past, been particularly successful. 

Average monthly exports per quarter are shown 
in Table III, and it will be seen that there was a 
steady improvement throughout the year. It is to 
be hoped that this tendency will continue, though 
much depends on the amount of work still in hand 
for Russia. A disquieting feature of Table IIT is 
the high average value per ton of British exports 
in the last two years. It is, of course, true that 
there are considerable differences in the average 
value per ton of the various classes of machine tools, 
so that changes in the proportion of each class 
exported may be reflected in the average value of 
total exports without there having been any 
appreciable change in the average values of the 
individual categories. That this was not the case 
in 1938 is shown by Table IV, which gives the 
average export values of the various classes of 
machine tools in the three years 1936 to 1938. 

In all cases (except “ other sorts’) there was a 
substantial increase in average values between 1936 
and 1938, while in the case of boring mills, drilling 
and grinding machines, and lathes there was a 
considerable rise in each of the years 1937 and 1938, 
though in the remaining categories part of the 
increase in 1937 was offset by declines in 1938. 





A fairly steady long-term rise in average export 
values is to be expected in view of the increasing 
complexity of modern machine tools and the 
increasing use of new alloys, which permit of reduc. 
tions in weight without loss of strength, but the 
advance in the last three years would seem to be 
too great to be accounted for on this basis. Another 
important factor has undoubtedly been the hizh 
price of iron and steel, though raw-material costs 
cannot be very high in relation to selling price, and 
a more important factor has probably been increases 
in wages. Up till the present the high export value 
does not appear to have affected the competitive 
position of the British machine-tool manufacturer, 
probably owing to the fact that there was a sub- 
stantial increase in the average value of German 
exports in 1938. If, however, the rising tendency 
should continue, there can be little doubt that it 
will ultimately affect the volume of British exports. 

International exports of machine tools by value 
and volume are shown in Tables V and VI. The 
significant feature of these Tables is the marked 
increase in total international exports in which all 


Taste IV.—United Kingdom. Average Export Values 
of Machine Tools. (£ per ton.) 


_ 1936. | 1937 1938, 
| 

Boring mills ee ; ..| 112 | 493 140 
Drilling .. - - 149 | 161 | 175 
Grinding .. | 180 212 262 
Lathes .. 143 186 215 
Milling .. - - =i 180 | 252 236 
Planing and shaping .. ~ 106 | 126 118 
Presses, punching and shearing 77 97 97 
Other sorts be ee - --) 192 220 173 
Total os ae - ae --| 145 181 185 


countries participated with the exception of Ger- 
many. The British share of the total trade of 
the countries shown in these Tables increased from 
6-6 per cent. in 1937 to 10-7 per cent. in 1938 
by value, and from 9-2 per cent. to 20-9 per cent. 
by volume. The volume figures, however, exclude 
|the United States, which in 1938 was the most 
|important exporter of machine tools, accounting 
for 48-7 per cent. of the total exports by value. 
The value of United States exports reached the 
substantial figure of 20,390,000/., compared with 
13,001,000/. in 1937. German exports, on the 
other hand, fell from 100,746 tons, valued at 
14,825,000/., in 1937, to 75,920 tons, valued at 
14,050,0001., in 1938. The average value per ton 
thus increased from 147]. to 1851. These figures are 
almost exactly equivalent to the average value of 
British exports in 1936 and 1938, respectively, and 
it would seem that while British export values 
increased substantially between 1936 and 1937 and 
then increased again in 1938, the German producers 
managed to keep down export values in 1937, but 
were unable to do so in 1938. The effect of these 
price changes is immediately apparent in the 
volume of exports from the two countries, since 
British exports declined between 1936 and 1937, 
but then showed a substantial advance in the 
following year, while German exports, after expand- 
ing between 1936 and 1937, fell back again in 1938. 
The fact that over the full three-year period the 
British manufacturers fared relatively rather better 
than the German must be ascribed to the excep- 
tionally heavy orders received from Russia. 

It is possible that in the not very distant future 
the Japanese machine-tool industry may have to 
be reckoned with as a competitor in export markets. 
Japan has in the past been a net importer of 
machine tools, and the import balance has been 
increased during recent years on account of the 
war with China. Every effort is, however, being 
made to expand home production, and during 1938 
a “Machine Tool Manufacturing Encouragement 
Law ” was put into force as part of the general 
mobilisation of national industries. Both manufac- 
turers and large users of machine tools are to be 
subsidised under this law and every effort is © 
be made to expand the capacity of the industry. 
At the end of 1936 the industry was reported to 
comprise 771 factories with 19,799 employees. The 
value of exports had already advanced from 
Yen 400,000 in 1929 to Yen 6,200,000 in 193% 
(about 360,000/.). In 1938, however, a part 
prohibition of exports was imposed. It is very 
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Ty ” af 
THE MACHINE-TOOL INDUSTRY. 
TABLE V. INTERNATIONAL EXPORTS OF MACHINE TOOLS. (VALUE £000’s OMITTED), 
" pisimal 1 l 
- 1931. | 1932. 1933. 1934. 1935. | 1936. 1937. 1938.* 
| | 
— ——— —_—_——| ——_ — —— || ———_ __ _— —- pats i —_—— _—— — 
Per | | Per || Per || Per Per Per Per Per 
cent. | cent. | cent. || | cent. | cent. cent cent. cent. 
United Kingdom ..| _ 2,237 9-0 3,144 | 14-6 || 1,267 | 9-3 || 1,610 | 11-8 2,243 | 14-2 || 2014 | 8-6 2,152 6-6 4,476 | 10-7 
Germany :.| 12,469 | 50-3 || 13,321 | 62-1 || 8903 | 65-7 || 6,350 | 46-4 5,775 | 36-5 10,276 | 43-7 14,825 | 45-7 14,050 | 33-6 
United States 8,832 | 35-7 || 3,960 | 18-5 2255 | 16-6 || 4,320 | 31-6 6,075 | 38-4 || 9,277 | 39-5 13,001 | 40-1 20,300 | 48-7 
France... 667 | 2-7 || 632 2-9 || 574 | 4-2 | 568 4-2 620 3-9 || 561 2-4 833 2-6 950 2-8 
Switzerland 550 | 2-3 || 416 1-9 || 574 | 4-2 | 815 6-0 1,108 | 7-0 || 1,859 5-8 1,603 5-0 1,977 4-7 
} | = 2 eee i} —E 
Total ..| 24,764 | 100-0 || 21,473 1100-0 || 13,573 | 100-0 13,663 | 100-0 || 15,816 | 100-0 | 23,487 | 100-0 $2,414 | 100-0 41,843 | 100-0 
| } | | 
TABLE VI. INTERNATIONAL EXPORTS OF MACHINE TOOLS. (LONG TONS.) 
, ae ms. 
— 1931 | 1932 1933. | 1934. ] 1935. 1936. | 1937. 1938.* 
a Pi canig pions ee Pee \} _ _|| al a ee ~- 
j 1} 1 ! 
| Per | Per Per || Per Per Per Per Per 
| cent. | cent. | cent. || cent. cent. cent. cent. cent. 
United Kingdom ..] 15,495 | 10-0 || 23,826 | 17-6 || 8900 | 9-8 || 12218 | 15-4 16,446 | 24-7 13,886 | 14-7 11,897 9-2 24,167 | 20-9 
Germany ..| 181,592 | 84-6 || 105,233 | 78-0 || 76,159 | 83-5 60,639 | 76-7 42,877 | 64-2 72,063 | 76-1 100,746 | 78-1 75,920 | 65-6 
France... 6,468 4-1 || 4553 | 3-4 || 43453 4-9 || 4,255 5-4 4800 | 7:3 5,440 5-7 11,647 9-1 10,600 9-1 
Switzerland 1,963 | 1-3 || 1855 | 1-0 || 168 | 1-8 || 1,904 2-5 2,556 | 3-8 3,296 3-5 4,603 3-6 5,091 4-4 
Total | 155,518 | 100-0 || 134,967 | 100-0 91,163 | 100-0 "|| 79.06 | 00-0 06,769 | 100-0 | 94,685 | 100-0 | 128,893 100-0 || 115,778 | 100-0 
| | ! | | I 























* Estimated on basis of 11 months for France and Germany and 10 months for United States. 


probable that, on account of the war, the industry 
will be expanded beyond the normal peace-time 
requirements, with the result that once the war is 
over, considerable export pressure may be expected. 

In the Home market, a great deal of the work on 
hand continued to result either directly or indirectly 
from the rearmament programme. The volume of 
such work was probably somewhat less than in the 
previous year, though there cannot have been much 
falling off in demand, in view of the important 
programme of new factory construction and exten- 
sions undertaken by the aircraft and other armament 
industries. In view of the decline in engineering 
activity as a whole, however, there was probably 
quite a substantial fall in new orders for machines 
for ordinary commercial manufacturing require- 
ments. A considerable portion of the work which 
was received from this source came from the heavier 
branches of the engineering industry, which appeared 
to have been putting into effect long-deferred pro- 
grammes for re-equipment. Had it not been for 
political uncertainties the ordinary commercial 
demand for machine tools during 1938 would 
probably have been substantial, since quite a 
number of the machine tools now installed must 
be considered obsolete by modern standards. The 
machine-tool industry was one of the first to feel 
the pressure of rearmament demands, and there 
can be little doubt that engineering firms as a whole 
were unable to make good replacements, which had 
been deferred during the depression, before the 
greater part of the capacity of the industry was 
taken up with armament work. Part of this 
potential demand was probably again deferred | 
during 1938 owing to lack of confidence. 

Any decline which may have taken place in the 
normal Home demand during 1938 has not up till 
the present been seriously felt by the industry, 
which has enough work on hand to keep it more or 


the comparatively wide range of machine tools 
which had not hitherto been manufactured in this 
country, with the result that production of a num- 
ber of these has now been started. 

Towards the end of 1938 some controversy arose 
between the Government and the machine-tool 
manufacturers regarding the prices paid for machine 
tools required under the armament programme. In 
giving evidence before the Select Committee on 
Estimates, the representative of the Admiralty 
complained that the industry as a whole had 
refused to allow the Admiralty Costing officers to 
examine their books. The industry, in reply, 
claimed that in order to meet armament require- 
ments they had incurred a great deal of capital 
expenditure in connection with which they were 
receiving no assistance from the Government ; that 
fixed prices existed for the various types of machine 
tools, which were the same to all purchasers, and 
that these prices were considerably below those of 
the corresponding German and American tools. 
There was no direct suggestion on the part of the 
Government representative that the prices charged 
were unreasonable, but the manufacturers un- 
doubtedly weakened their case by their refusal to 
permit access to their books, which apparently has 
been allowed by all other firms engaged on rearma- 
ment work. Particularly where a strong trade 
association exists, and fixed prices are in force, the 
belief is liable to arise that prices are unduly high, 
and such a belief is strengthened in cases where the 
industry is protected by an import duty of 20 per 
cent., and is for the most part earning high profits. 
On the other hand, however, the machine-tool 
industry must earn high profits in the comparatively 
short periods when the level of activity is high, in 
order to balance the losses incurred by most com- 
panies during the frequent depressions, and it 
could probably have been shown that in the long 





less fully occupied until the end of the current year. 
If, therefore, general confidence can be restored | 
by that time, the transition from armament to | 
commercial work should not prove a very difficult | 
period for the industry, unless it should be accom- 
panied by a serious decline in export trade. On 
the other hand, it is not possible to be too confident, 
Since a great deal depends on the future trend of 
general industrial activity and many machine-tool | 
companies have seen fit to adopt a conservative 
financial policy over the last two years for fear that 
the commercial replacement demand may not 
materialise as rearmament orders decline. 

Although the boom conditions of the last few 
years have attracted a number of new firms into | 
the industry, and have also encouraged several 
existing manufacturers to undertake extensions, 
the aggregate increase in the capacity of the industry 
has probably not been very great, and this fact | 
Should stand the industry in good stead when al 
contraction in demand does occur. Another factor 





Which may ensure the maintenance of a permanently | 
higher level of Home demand in the future is that | 
the rearmament programme directed attention to 


| 





run the average earnings were not excessive. 








CoNnFERENCE ON INDUSTRIAL Puysics.—The third 
Conference on Industrial Physics has been arranged by the 
Institute of Physics to take place in the Physics Depart- 
ment of the University of s from March 23 to 25, 
under the presidency of Professor R. Whiddington, 
F.R.S. The subject of the Conference is to be “ Physics 
in the Textile Industries.”". The programme will include 
an address by Dr. C. C. Paterson, on “‘ Colour and Colour 
Rendering,” and an address by Dr. C. G. Darwin, F.R.S., 
on “ Heat Effects in Fibres and Other Systems.” In 
addition, a number of lectures, to be followed by discus- 
sions, have been arranged, including: ‘ The Physica of 
Humidity,’’ by Professor R. Whiddington ; “ Industrial 
Humidity Control and Measurement,” by Dr. Ezer 
Griffiths, F.R.S.; ‘‘ The Contribution of Physics to the 
Development of Industrial Process Control,” by Dr. M. C. 
Marsh; and “ Automatic Regulators for the Textile 
Industries,”” by Mr. D. Harrison. An exhibition of 
instruments, apparatus and books cognate to the subject 
of the Conference is to take place in the Physics Labora- 
tories of the University, while visits to local works and 
research laboratories will be made. A Conference dinner 
will be held at the Queen’s Hotel. There is no Confer- 
ence fee, and membership is open to all interested. 
Further particulars may be obtained from the secretary 
of the Institute of Physics, 1, Lowther-gardens, Exhibi- 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM—IV. 


(Concluded from page 247.) 


In concluding our description of the exhibits at 
the Fair, which closed on Friday last, March 3, we 
may mention that the reports from the exhibitors 
indicate that the business done has been very 
satisfactory, and tends to confirm the optimism 
regarding trade prospects recently expressed by the 
Prime Minister in the House of Commons. 

Among the exhibits remaining to be described, 
reference may be made to a frazing machine on 
the stand of Messrs. Voucher, Limited, Walsall ; two 
other machines shown by this firm were described on 
pages 208 and 246, ante. This machine, which is illus- 
trated in Fig. 76, page 272, is of simple construction, 
and only calls for brief comment. As shown, it con- 
sists of a cast-iron column of box section supporting 
a motor which drives the frazing tool through a 
totally-enclosed gearbox. An adjustable bracket 
is provided for supporting the end of the work. 
These machines are designed for use in pairs, one 
at each end of the tube rack, so that as soon as the 
back end of the tube has been cut off, the cut end 
may be frazed before japanning or screwing. They 
may be employed for removing only the internal 
fraze from gas, conduit, or similar tubes, or for 
removing both the internal and external fraze. 
In the former case, a reamer is employed similar 
to that shown in the figure, and for removing 
both frazes there is a special tool which is adjustable 
for a range of sizes. This tool consists of a fluted 
taper reamer for the internal frazing, fitted with 
adjustable blades for frazing the external surface 
at the same operation. 

Messrs. George Kent, Limited, Luton, Bedford- 
shire, exhibited instruments for boiler control, 
together with water, steam, gas and oil meters 
temperature controllers, and recorders for trade 
effluents. A master controller, a furnace-pressure 
controller and a fuel-air ratio controller for boilers 
were shown; in which connection it is stated that 
Kent automatic boiler-control is now in operation 
on over 100 boilers, ranging from small Lancashire 
boilers to water-tube boilers in large power stations. 
Of particular interest was the new Mark II Multelec 
temperature controller, which embodies all the 
features of the Mark I instrument, described in 
ENGINEERING, vol. cxlii, page 554 (1936), and in 
addition, has 10 in. of visible chart and a bold scale. 
A special display was arranged to show the use of 
the Multelec instrument for recording both the 
discharge and quality of trade effluent. 

The exhibits of Messrs. Greenwood and Batley, 
Limited, Albion Works, Leeds, consisted of electric 
mining locomotives and industrial trucks. Typical 
mining locomotives made by the firm were described 
in ENGINEERING, vol. cxxvii, page 517 (1929), and 
vol. cxxxiii, page 57 (1932), the former being of the 
overhead trolley type and the latter of the battery 
type. A 2-ton electric truck, fitted with a 15-cwt. 








tion-road, London, 8.W.7. 





electric crane, is illustrated in Fig. 77, page 272. 
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The driving motor for the truck is of the makers’ 
totally-enclosed traction type, wound for series- 
parallel control. The transmission is by a hardened- 
and-ground nickel-steel worm and phosphor-bronze 
worm wheel, running in an oil bath in a steel gear 
case. The differential gears and shafts are of heat- 
treated steel. The controller is of the Greenwood 
and Batley revolving-drum type, giving three 
forward speeds and reverse. It is self-returning to 
neutral, and is fitted with renewable fingers and con- 
tacts. The controller is interlocked with the brakes 
and the electrical cut-out. The brakes are of the 
contracting shoe type, lined with Ferodo, and operate 
on the motor-shaft extension. They are normally 

on,” and are released by a pedal on the control 
platform. The trailing axle is of forged steel, and all 
the wheels are of malleable iron, fitted with large- 
diameter ball bearings. Rubber tyres, 16 in. by 
34 in., are fitted. The chassis is of rolled-steel 
section, bent to shape, welded and riveted, and the 
suspension consists of helical springs. The turning 
radius is 8 ft. 4 in. to the outside wheels. The crane 
is supplied with current for hoisting and elevating 
from the truck battery, which is independently 
sprung. The straight luffing jib is 17 ft. 6 in. long, 
the luffing being effected by hand. The crane 
capacity is 15 ewt. at & ft. radius, and 7} ewt. at 
14 ft. radius. A hoisting speed of 60 ft. per minut 
is obtainable, the controller having three speeds. A 
solenoid operated brake capable ot holding the full 
load is fitted as standard. The standard battery 
has a capacity of 387 ampere-hours. 

The firm also showed the  petrol-operated 
industrial truck with elevating platform illustrated 
in Fig. 78, herewith. This truck is of 2} tons capacity, 
and has a speed of 6 m.p.h. loaded, or 7 m.p.h. light. 
The engine is a four-cylinder Morris, water cooled 
and with side-by-side valves, and has a cylinder bore 
of 69-5 mm. and a piston stroke of 102 mm. The 
power range is 10-20 brake horse-power. A gilled 
tube radiator of 2} gallons capacity is fitted. The 
clutch is of the plate type, cork-lined, and is pedal 
operated. The gearbox is bolted direct to the 
engine casing, and is provided with one forward 
and one reverse speed. ‘The gearing for the elevating 
motion is housed in the same box. The power is 
transmitted from the gearbox to the axle through a 
vertical shaft fitted with flexible couplings. The 
axle incorporates a differential, and the final 
transmission consists of a hardened and-ground 
steel worm engaging with a phosphor-bronze 
worm wheel, running in an oil bath in a steel gear 
case. 

The shafts are of heat-treated steel, and the 
trailing axle is a steel forging. The wheels are of 
steel, mounted on large-diameter ball bearings, 
20-in. by 34-in. rubber tyres being fitted on the 
driving wheels, and 10-in. by 5-in. tyres on the 
trailing wheels. The elevating motion is obtained 
by means of spur and worm reduction gearing 
from the engine shaft to a crank-arm which is 
connected to the loading platform, this arrange 
ment providing a continuous reciprocating motion. 
The height of the platform from the ground is 
11 in. in the lowered position, and 15 in. in the 
raised position the elevation being effected in 
four secounds. The truck is fitted with internal 
expanding brakes, lined with Ferodo, on the driving 
wheels, the brakes being operated by interlocked 
hand and foot controls. The chassis is constructed 
of rolled sections, with steel side frames and horn 
plates, and is well braced, welded and _ riveted. 
The main frame is carried on stout helical springs 
at the driving end. The turning radius is 8 ft. 4 in. 
to the outside wheels. The platform is 4 ft. 104 in. 
long by 2 ft. 2 in. wide, and is 4 in. thick. The 
overall length of the truck is 10 ft. Lf in., the overall 
width, 3 ft. 2} in., and the height, 4 ft. 8 in. 

Messrs. Imperial Chemical Industries, Limited, 
Millbank, London, S.W.1, had three stands devoted 
respectively to displays of metals, degre ising plant, 
and heat-treatment. A wide range of the company’s 
products was shown on the metals stand, and in 
cluded copper alloy s in the form of plate, sheet, sti ip, 
wire and extruded sections. The display also included 
examples of the cupro-nickel condenser tubes 
supplied to the Queen Mary and Queen Elizabeth. 
An interesting exhibit on this stand was that of 

Everdur * copper, which is claimed to have the 
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Fig. 82. MaGnetic-CHuck ADAPTOR ; MESSRS. 
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strength of steel, and is used in the manufacture of 
boilers, cylinders, storage tanks, and heaters. The 
metal can be readily welded by the oxy-acetylene, 
carbon arc, or resistance methods. The principle 
of the tirm’s degreasing plant has already been dealt 
with in our columns, and it will be sufficient to 
mention that one of the units shown was a totally- 
enclosed rumbling plant designed to reduce the | 
solvent consumption to a minimum. Gas-heated | 
and electrical furnaces in operation were exhibited 
on the heat-treatment stand to demonstrate various | 
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Fie. 83. Unir Heater; Messrs. THE Sprrat 
TUBE AND COMPONENTS CoMPANY, LIMITED. 


salt-bath heat- 
treatment pro- 
cesses, including 
“Rapideep ~ for 
deep carburis- 
ing, cyanide for 
shallow carburis- 
ing and general 
heat - treatment, 


for low-tempera- 
ture operations 
such as the col- 
ouring of steel, 
and hardening of 
high-speed steels 
in carboneutral. 

Messrs. Desoutter Brothers, Limited, The Hyde, 
Hendon, N.W.9, displayed a representative selection 
of their portable pneumatic and electric tools. 
A typical pneumatic hand drill made by the firm 
was described in ENGINEERING, vol. cxxvi, page 358 
(1928). The range of drills cover a wide variation 
in speeds and capacities, so that a tool capable of 
the maximum speed of production can be selected 
for any particular class of work. For example, a 
fc-in. capacity drill is available in a range of 
five speeds, varying between 4,500 r.p.m. and 350 
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r.p.m., while the larger rotor-type pneumatic drills 
can be supplied in a series of seven speeds, ranging 
from 13,000 r.p.m. for very high rates of production 
in non-ferrous metals, down to as low as 400 r.p.m. 
for drilling and reaming in high-tensile and stainless 
steels. Among the other tools on the stand, parti- 
cular mention may be made of the portable pneu- 
matic nibbler, illustrated in Fig. 79, opposite. This 
tool, which has not been previously exhibited, was 
originally introduced for service work on metal- 
skinned aircraft, where it was essential to have a 
tool which could be inserted into the middle of a 
damaged panel, and would cut round the part to 
be removed without deforming the panel or raising 
burrs on the cut edges. It is now being supplied 
in quantities for such work as cutting out port- 
holes in finished aeroplane fuselages, inspection 
panels in metal-covered wings, and similar pur- 
poses. The nibbler weighs only 2 Ib., and will cut 
to a minimum radius of 1 in. It can be started at 
any point in a sheet by inserting the head through 
a l-in. hole. The work is performed by punching 
out small crescent-shaped pieces at the rate of 
2,500 cuts per minute. The result is a cut ¥-in. 
wide with perfectly clean edges. Only a very 
light forward pressure is needed. The cutting speed 
through No. 18 gauge light alloy or No. 20 gauge 
steel sheet is 10 ft. per minute. Starting and stopping 
is effected by pressure on a control button operated 
by the base of the hand holding the tool. It is con- 
venient for use with a template, but allowance must 
be made for the fact that the cut will be 2 in. from 
the edge. The cutter cannot stop in the extended 
position, but is retracted by a spring into the tool, 
so that no damage to either the work or cutter can 
oecur on withdrawal of the tool. The driving unit 
is a standard pneumatic motor, similar to those 
employed on the firm’s well-known “ Atone *’ tools. 
The consumption is 9 cub. ft. of free air per minute, 
and the working pressure is 80 Ib. to 100 lb. per sq. in. 

Messrs. The British Oxygen Company, Limited. 
Thames House, Millbank, Westminster, S.W.1. 
exhibited a comprehensive range of their welding and 
cutting equipment, including new bronze rods for 
the low-temperature welding of copper and cast iron. 
Several of the machines were being demonstrated, 
the 55-in. Universal machine being shown cutting 
through steel 14 in. in thickness at the rate of a 
foot in less than 5 minutes. This machine is suitable 
for roughing out large forgings. The firm’s 36-in. 
and portable straight-line and circle-cutting ma- 
chines were shown preparing steel plates for welding, 
and also stack-cutting, in which a number of thin 
steel plates are clamped together and cut simul- 
taneously. Of particular interest to heating engineers 
was the welding and cutting of steel pipework, which 
avoids delay and eliminates a number of fittings. 
For sanitary and water engineers, the bronze-welding 
of copper sanitary and water pipes was demon- 
strated, using weldable copper fittings. 

Spray fittings especially suitable for use in decon- 
tamination depots in connection with A.R.P. 
work were shown by Messrs. John Russell and 
Company, Limited, Winchester House, Old Broad- 
street, London, E.C.2. These attachments, one of 
which is shown in Fig. 80, herewith, are known as 
““Camae ”’ spray fittings, and can be supplied with 
various types of adaptor. Flow through the spray is 
controlled by a hemispherical rubber valve, the 
seating of which is located in the upper part of 
the casing. The valve is mounted on a vertical 
spindle which terminates at its lower end in a slipper 
in the shape of a sector. This slipper engages 
with an eccentric slot cut in a disc, so that when the 
disc is rotated, the valve is opened and closed 
with a positive action. The disc is mounted on a 
horizontal spindle carrying the double control-lever 
shown. The position of the disc cannot be affected 
by the water pressure, so that the valve will remain 
in position at auy desired degree of opening. The 
pressure of the water, however, assists in closing 
the valve, instead of opposing it as in the case of a 
screw-down tap. When the valve is open, the 
spindle is practically under balanced pressure, but 
when it is closed the spindle is in tension, so that 
it is in no danger of becoming bent. The valve 


is arranged for chain operation, as shown in the 
figure. 


washer, 


As there is no grinding action on the 
wear is reduced to a minimum. The 
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fittings are claimed to be very economical in water 
consumption, as they open to full bore immediately 
and close almost instantaneously without any 
danger of water hammer. They are also stated to 
give an extremely good spray at low pressure, a 
point of importance, as decontamination is usually 
effected by water from tanks. 

In previous years, Messrs. Gibbons Bros., Limited, 
Dibdale Works, Dudley, Worcestershire, have ex 
hibited a working furnace, but this year the main 
feature of the stand was a series of illuminated 
photographs depicting various plants erected by the 
firm during the past year. The illustrations included 
several of the well-known Gibbons-Kogag coke-oven 
plants, views of completed ovens, and work under 
construction. The furnace installations depicted 
included examples for sheet annealing, reheating, 
malleable annealing, and enamelling, while examples 
were also shown of Dressler tunnel kilns for firing 
ceramic ware, horizontal gas-retort settings, and 
constructional steelwork. 

Among the exhibits of Messrs. George Salter 
and Company, Limited, West Bromwich, Stafford- 
shire, was the dead-weight gauge tester illustrated 
in Fig. 81 on the previous page. This apparatus 
is self-contained, and all the components can be 
packed in the case shown, making a readily-portable 
unit. The total equipment, complete with weights 
for testing up to pressures of 2,000 Ib. per square 
inch, weighs 86 lb. The pressure is applied by 
means of an oil cylinder, the piston of which is 
operated by a screw turned by the handwheel 
shown. ‘The cylinder is lined with a non-rusting 
metal, and is sealed by a single leather washer. 
Che handwheel is of large diameter, so that little 
effort is required to raise the pressure to the maxi- 
mum value of 2,000 lb. per square inch. The pump 
is connected to the two 4-in. gas unions shown in 
the figure, which may be used either for connecting 
up two gauges, or one gauge and a deadweight 
spindle, as shown in the illustration. The two 
unions are mounted above a spill tray, and the 
various accessories, together with the removable 
parts of the tester, can all be housed in the bottom 
portion of the case. Two deadweight spindles and 
cylinders are provided, one giving a range 4 lb. 
per square inch to 200 lb. per square inch by | Ib. 
per square inch increments, and the other giving 
« range of 40 Ib. per square inch to 2,000 Ib. per 
square inch by 10 lb. per square inch increments. 
The necessary weights are provided to give the 
readings stated, these weights being made of 
hardened steel, so that there is little likelihood that 
wear will cause such a loss of weight as would appreci- 
ably affect the accuracy of the test. Two double- 
ended spanners are included with the set, together 
with a test gauge reading up to 2,000 Ib. per square 
inch and four adoptors, from }-in. to }-in., }-in. to 
}-in., }-in. to j-in., and }-in. to }-in., all screwed 
vith gas threads. 


An interesting and practical development in 
magnetic-chuck practice was illustrated on one of 
the stands of Messrs. James Neill and Company 
(Sheftield), Limited, Composite Steel Works, Napier- 
street, Sheffield, 11. The use of the magnetic 
vhuck in both its electro-magnetic and permanently- 
magnetic forms is increasing, but hitherto it has 
not been possible to construct a chuck which will 
grip all classes of work with equal effectiveness. 
Chis is a natural concomitant of the magnetic 
system as the lines of force through thick and large 
parts must necessarily be different from those 
through thin and small parts. The solution of the 
difficulty is either that of a compromise, i.e., being 
content with a certain loss of efficiency, or the 
provision of two or more chucks specifically designed 
for particular classes of work. Neither solution is 
wholly satisfactory, but the adaptor developed by 
Messrs. Neill and shown in Fig. 82, on the previous 
page, the claim is made that it is so. The non-electric 
magnetic chuck occupying the lower part of this 
illustration is one of the firm’s standard “ Eclipse ”’ 
type, similar to that described in ENGINEERING, 
vol. cxxxviii, page 570 (1934). On its upper face 


is an example of the adaptor, with a number of 
small rings held in place ready for grinding. A 
detached adaptor, showing its construction, is seen 
in the upper part of the illustration. 

It will be gathered from this view that the normal 
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pole spacing on the chuck face is transformed by 
means of the adaptor into a number of smaller poles 
much closer together, with the result that a larger 
number of magnetic circuits is created throughout 
the work, the greater magnetic flux provided giving 
increased holding capacity. The disposition of the 
work shown in Fig. 82 demonstrates that the entire 
face of the adaptor can be covered, an important 
point in grinding small parts, as production is thereby 
increased. As small thin parts are usually precision- 
finished, it is important that the surface of the adap- 
tor should be capable of being readily trued when 
required. Its area is less than that of the chuck 
face, so that a saving of time in grinding is secured, 
but a more marked advantage is that the material 
between the poles is brass. That surrounding 
the inner poles of the chuck is a softer material, 
and there is more tendency for ripples to develop 
than with brass alternating with mild steel, as 
these two metals are nearer in hardness. It should 
be mentioned that the adaptor is made to fit the 
“ Eclipse” rectangular chucks only, and is not 
suitable for other makes of chuck. 

The exhibits of Messrs. Alfred Herbert, Ltd., 
Coventry, consisted of one of their well-known Atritor 
unit coal-pulverisers firing a furnace and lead pot, 
together with a wide range of small tools and 
machine-shop accessories. The Atritor shown had a 
capacity of 500 lb. of coal per hour, and delivered the 
pulverised coal into a small cyclone service-bunker 
holding about a ton, which under normal conditions 
would be equal to four hours’ requirements. There 
was a motor-driven feeder at the base of the bunker, 
delivering the pulverised coal into a fan which, in 
turn, conveyed it to the ring main. The forge 
furnace was of a size commonly used for small drop 
stampings, and consumed from 40 lb. to 50 |b. 
of coal per hour. The melting pot required only 
some 6 Ib. to 8 lb. of coal per hour. The exhibit 
of small tools included the well-known Coventry 
die heads for all general threading, and Tangic 


dieheads using radial chasers for long runs and tough 
materials. Herbert air chucks and vices, ArJoloy 
tipped lathe tools, milling cutters, twist drills. 
reamers, die boxes, friction clutches, and Wickman- 
type adjustable caliper gauges for plain and threaded 
work were also shown. 

In addition to their usual exhibits of unit heaters. 
air heaters, and coolers illustrating various applica- 
tions of their “spiral-tube ”’ heat-transmission 
tubing, Messrs. The Spiral Tube and Components 
Company, Limited, Osmaston Park-road, Derby, 
showed an installation demonstrating the turbo- 
unit heater, which is one of the firm's speci 
alities, operated from a steam boiler fired by an 
underfeed stoker. This unit was described in 
ENGINEERING, vol. cxliii, page 198 (1937). The 
latest product of the firm is the “ Spirette, 
a small unit heater suitable for hot water or steam 
This heater, illustrated in Fig. 83, page 273, 1s 
‘suitable for heating offices, shops, and small 
factories, and the range includes a special model 
| with an attractive casing for use in positions where 
| the appearance is of importance. In principle th« 
|heater is similar to the firm’s larger designs pre- 

| viously described in our columns, the chief feature 
being the employment of a “ spiral-tube ~ heating 
element, using steam up to 150 lb. per square 
inch pressure. The casing is an aluminium casting, 
| designed to give a high flow efficiency, and the fan 
motor is of streamline form. When operating 0! 
steam at 5 lb. per square inch pressure, the heate! 
has an output of 26,800 B.Th.U. per hour with an 
initial air temperature of 30 deg. F., and of 22,700 
B.Th.U. per hour with an initial air temperature ©! 
60 deg. F. The output steadily rises with increas 
ing steam pressure until it reaches 45,500 B. rh.U. 
per hour with an initial air temperature of 30 deg. F 
and 41,500 B.Th.U. per hour with an initial om 
temperature of 60 deg. F., with a steam pressure 0! 
150 Ib. per square inch. When operating on hot 
water at 170 deg. F., the outputs with initial # 
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temperatures of 30 deg. F. and 60 deg. F. are, 


respectively, 17,500 B.Th.U. per hour and 13,750 | 
| be observed that there is a further locking device, 


B.Th.U. per hour. The motor is a totally-enclosed 
model having a low consumption and is silent in 
operation. 

Messrs. The Spiral Tube and Components Com- 
pany, Limited, also showed a new type of cooler 
designed for oil cooling in marine installations or 
intercoolers and after coolers in 
compressed-air plants. A small unit of this type is 
illustrated in Fig. 84, on page 273. The cooler 
incorporates an inner and an outer header at each 
end, the outer headers being for the water, and the 
inner headers for the oil. The left-hand outer 
header is divided into two compartments, with | 
two tubes opening into each. The water enters 
by the opening shown on the extreme left, and 
passes along the two front tubes, which traverse 
the oil headers, to the dome-shaped outer header on 
the right, from which it is returned by the second 
pair of tubes, leaving the left-hand outer header 
hy an opening opposite to that shown. The water 
tubes are provided with spirals, and are encased 
in the outer tubes, the oil flowing between the | 
inner tubes and the casing tubes and thus over 
the spirals, in a direction of flow opposite to that | 
of the water. These coolers are made with capaci- 
ties ranging from | gallon per minute to 250 gallons | 
per minute. 

Messrs. John ‘Thompson (Wolverhampton), | 
Limited, Ettingshall Engineering Works, Wolver- | 
hampton, joined with their subsidiary companies in | 
showing a varied range of exhibits, including a 
‘super-economic ” boiler of fusion-welded con- | 
struction throughout. This boiler was described in 
ENGINEERING, Vol. cxliv, page 66 (1937), and it may 
be recalled that it employs the contra-flow principle 
of heat exchange, and can be fired, mechanically 
or by hand with solid fuels; it can be used also 
with liquid or gaseous fuels. Two stokers were 
shown, the Triumph forced-draught type, and 
the Vulcan automatic type. The former can be 
supplied for every form of shell boiler, while the 
latter is a self-contained unit for firing sectional 
heating boilers, &c., and is complete with a built-in 
foreed-draught fan, automatic coal-feed, and six- 
speed gearbox. The firm also showed examples 
of fusion-welded boiler drums and other pressure 
vessels, a scale model of the La Mont boiler recently 
installed at the works of Messrs. G. and J. Weir, 
Limited, and described in ENGINEERING, vol. cxlvi, 
page 414 (1938), and the submerged ash conveyor | 
described in vol. exlv, page 167 (1938). 


tor use as 





The new drawing machine illustrated in Fig. 85, | 
opposite, was shown by Messrs. The Mavitta Draft- | 
ing Machines, Limited, Anchor Works, Park-road, | 
\ston, Birmingham, 6. The machine is made in| 
three patterns, a balanced type anchored at the | 
centre of the top edge of a vertical board, and two} 
designed for use on horizontal boards, and anchored | 
respectively at the back left-hand corner of the | 
board and the centre of the back edge. The first | 
model is equally suitable for inclinable boards 
as it remains balanced in any position of the 
board. The machines are suitable for various 
sizes of board, and can be supplied at a small 
extra price for left-handed working. All three are 
similar in principle, and are made of steel tube 
with adjustable ball bearings. It will be seen that, 
in the model illustrated, the head bracket is coupled 
to the parallel motion by a spring-loaded link with 
micrometer adjustment. The machines can be 
supplied with or without this link, the object of 
which is to enable the square to be set to existing | 
base lines on drawings without altering the zero. | 
The link is set well above the paper, where it is| 
readily accessible. The two scales forming the | 
‘quare are detachable, each being provided with a | 
steel plate which slides into a dovetail in the head | 
dise, where it is locked in position by loose portions | 
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by the wing nut shown on the right, which draws 
up a plate on the underside of the bracket. It will 


visible behind the knob in the figure. This consists 
of a finger lever mounted on a spring-loaded plunger 
and registering with a cam surface formed on the 
top of the short embracing column. When this 
lever is swung over to the right, as viewed in the 
figure, it is free from the cam, and the plunger can 
then register with a series of holes drilled in the 
bracket. These holes serve to register the main 
angles automatically. On swinging the lever over 
to the left, the plunger is drawn clear of the holes, 
so that the square can be moved into any position. 
The scales are reversible and are of boxwood with 
white celluloid faces. Any desired graduations can 
be supplied. The vertical machine can be fitted 
with an Anglepoise lamp, and a similar lamp can 
be supplied for fixing to the board in the case of 
the horizontal machines. 

In addition to a display of steel furniture for 
works, such as filing cabinets, storage bins, and 
shelving, Messrs. G. A. Harvey and Company 
(London), Limited, Greenwich Metal Works, Lon- 
don, S.E.7, showed examples of plant in stainless 
steel, copper, monel-metal, and nickel, for use 
in the chemical industry and kindred trades. 
Such plant includes vacuum-drying, evaporating, 
and distilling plants, fractionating towers, impreg- 
nating vessels, tar stills, pressure vessels. and 
jacketed pans. The firm specialises in fusion 
welding, X-ray work up to 3 in. thick plate being 
undertaken, as well as the heat treatment of pro- 
ducts measuring up to 1] ft. square and 60 ft. long. 
Apart from the plant and steel-furniture exhibits, 
the display containcd examples of * Harco’’ per- 
forated metals, ornamental metalwork, and wire- 
work of various kinds for domestic and industrial 
requirements, together with pressed-steel gutters, 
gilled tubes, and woven wire. 

Messrs. The United Steel Companies, Limited, 
17, Westbourne-road, Sheffield 10, this year made 
a special feature of stainless steel, “ Silver Fox ”’ 
new-process stainless steel being extensively used in 
the construction of the stand itself. The exhibits of 
the associated companies included boiler plates, 
catriage-frame girders, and locomotive-frame slabs 
shown by Messrs. Appleby-Frodingham Steel Com- 
pany, Limited; special alloy steels for connecting 
rods, coupling rods, staybolts and drawgear, shown 
by Messrs. Samuel Fox and Company, Limited ; 
wheels, discs, tyres, axles, cranks and forgings, 
shown by Messrs. Steel, Peech and Tozer: and acid 
Bessemer, steel rails, sleepers and chairs, shown by 
Messrs. Workington Iron and Steel Company. 
was shown Messrs. 


variety of dimensions, by 


Appleby-Frodingham Steel Company, the same firm | 


also showing building materials in the form of joists, 
sections, plates and piling. The exhibits of Messrs. 
United Strip and Bar Mills included ** Phoenix ” 
rapid-machining steel. Messrs. The Aerograph Com- 
pany, Limited, Lower Sydenham London, 8.E.26, 
showed, among other exhibits, a new hose that is 
claimed to be practically impervious to solvents. 
Messrs. Ivor Power Specialty Company, Limited, 
Ivor Works, King’s Langley, Hertfordshire, showed 
a soot blower of the retractable-nozzle type, ar- 
ranged for electrical operation from the boiler- 
control panel. 
showing the method of mounting the operating 
motor, is given in the accompanying Fig. 86. The 


blower consists of a nozzle element a, rotatably | 


mounted upon an externally-screwed tube b, rota- 
tion of a being effected through a spur reduction 
gear, the driving pinion of which is carried on the 
motor spindle. The final driven spur wheel is 
mounted so as to slide on the element a, to which it 
is connected by a key ¢ loosely fitting in a longi- 
tudinal keyway. A nut d, rigidly attached to the 


of the dovetails which are drawn up against the | element a, engages with the square thread on the 


plates on the scales by the thumbscrews shown. ! 
The dise is rotated on the 
large knob, 
divided into 
block attache 


“ently open to enable 
fifth of a 


be lox 


tube b. Except when blowing takes place, the 


head bracket by the/ nozzle element is withdrawn inside the wall box, 
and is provided with a circular scale, | to which the blower is secured by four bolts. When 
degrees registering with a line on a| the motor is started, the element a is rotated, 
d to the bracket. The scale is suffi- | causing it to travel along the tube 6 until, at the 
| the square to be set to one- | limit of travel, the two elements lock together and 
degree without difficulty, and the dise can | rotate as one. As the tube 6 rotates, a cam e at 
‘ked in any position between zero and 90 deg. | its outer end makes contact with a ball f, situated 





A| 


steel air-raid shelter, which can be supplied in a| 
| pig iron in lean times, and Mr. McKenna, the General 


A sectional illustration of the blower, | 
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in line with the stem of the steam-inlet valve. 
The first movement of the ball opens a pilot valve g. 
the function of which is to exhaust the steam from 
the back of the main valve, thus facilitating its 
operation. Closure of the valve is assisted by a 
spring. So long as the motor continues to rotate 
the elements in the same direction, the cam will 
open and close the valve at the appropriate points 
in the revolution. Reversal of the motor causes 
the steam valve to remain closed, while the element 
a is wound back along the tube b into the pro- 
tective housing. Two short open pipes, not shown 
in the illustration, are provided between the gear- 
case and the flange on the boiler casing, and serve 
to admit air to the wallbox, to prevent over- 
heating of the nozzle when it is in the housed 
position. 

A range of pressure. vacuum, compound, and 
other gauges was shown by Messrs. David Harcourt, 
Limited, Linkula Works, 917-927, Coventry-road, 
Birmingham, 10. Among their exhibits, the com- 
pound gauge which has been introduced for use 
with A.R.P. trailer pumps was of particular in- 
terest. This gauge is provided with a long scale 
of vacua in conjunction with relatively high pressure 
readings, the pressure range and figures being marked 
in black and the vacuum range and figures in red. 
The glass is protected by a hinged wire grid. Among 
other features of the gauge, it may be mentioned 
that the fixing holes in the flange are jig-drilled 
to ensure interchangeability, and that the brass 
bezel is made from a solid-drawn shell. The con- 
nection is mounted in such a way that rotation is 
effectively prevented, so that the case itself becomes 
a spanner. The band is of rust-proofed mild steel. 
The Bourdon tube is of phosphor bronze and the 
movement is mounted independently of the case. 
These instruments are approved by H.M. Office of 


' Works and conform to the appropriate Home Office 


specification. 








LETTER TO THE EDITOR. 





A NATIONAL PIG-IRON RESERVE. 


To tue Eprror or ENGINEERING. 
Sirn,—We were interested that in your article, in your 
last issue, on The Iron and Steel Industry and the 
Armaments Programme, you were good enough to refer 
to our Annual Review, and to our views on renewing 
the reserves of pig iron in the public stores that must 
have saved the nation millions between 1914 and 1918, 


| as naturally the prices of pig iron did not rise until the 


last ton had left Connal’s store. 
Last year, Sir Walter B. Jones strongly recommended 
that the steel trade should reorganise the storing of 


Secretary of the National Union of Blastfurnacemen, 
&c., recommended the same from the Labour stand- 
point. We gave both these extracts at the close of our 
Annual Review. 

We sent Mr. McKenna our Annual Review for 1923, 
in which we recommended strongly the storage of pig 
jron as a cure of unemployment, and later on in our 
Review for 1926, we showed what a profitable invest- 
ment it would have been, as during the General Strike 
it would not have been necessary to have brought in 
foreign pig iron to keep the foundries going, as our own 
pig iron would have been available ex-store. 

It may not be inappropriate to the present juncture 
to quote our 1926 Report :—** Much to our regret, the 
National Federation of British lron and Steel Manu- 
facturers and the Minister of Labour did not adopt 
our scheme for the manufacture of large stocks of pig 
iron in this country at a time when the price was in 
the neighbourhood of 65s. per ton. Had this been 
done, the Government expenditure on relief would 
have been considerably lessened, coal would probably 
have been maintained at a reasonable price, which 
would have allowed the miners’ wages then ruling to be 
maintained, and the present unfortunate strike might 
have been prevented. To-day there is a famine of 
British pig iron, and 120s. per ton is being asked for 
No. 3 Cleveland Foundry. This compares with the pre- 
war price of 51s. per ton and the pre-strike price of 65s.”’ 

Yours faithfully, 
For and on behalt of 
WitttaM Jacks AND CoMPANY, 
LIMITED, 
J. Gray Bucnanan, 
Chairman. 


Winchester House, 
Old Broad-street, 
London, E.C.2, March 3, 1939. 
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OIL-FREE RECIPROCATING 
AIR COMPRESSORS. 


Tus use of compressed air in such industries as 
brewing, and the manufacture of chemicals and food 
products, is conditional upon the absolute exclusion 
of oil from the air as delivered by the compressors 
When compressors of the usual reciprocating type are 
employed, with oil-lubricated pistons, a certain amount 
of oil is unavoidably carried over with the air. An 
oil separator is then an indispensable adjunct, and 
upon its efficiency depends the satisfactory performance 
of the plant. Oil-separating equipment of this type 
is comparatively expensive, and does not 
always function with absolute certainty. Sometimes 
the trouble of oil-pollution can be overcome by using 
centrifugal compressors, but this type of machine is not 
suitable when the conditions call for high pressure in 
conjunction with relatively small volume. For such 
conditions the reciprocating compressor must be used, 
ind considerable attention has been focused, in conse- 


however, 


quence, on the problem of constructing machines of 
this type which will work without lubricants in the 
cylinders and stufting-boxes, but with no leas effic iency 
than machines lubricated by oil or grease in the usual 
way. 

Much experimental work has been done at the Skoda 
Works, Pilsen, in the endeavour to overcome 
difficulties inherent in a proper choice of materials 
for the piston rings and stuffing-box packings, and the 
development of a design of machine suitable for oil- 
free operation. It is claimed, however, that these 
difficulties have now been surmounted in the horizontal 
compressor shown in Figs. | and 2 herewith. The 
machine illustrated, which is typical of a number of 
others manufactured, was constructed for a 
brewery in Czechoslovakia, and has a capacity of 
177 cub. ft. of free air per minute, delivered at a 
pressure by gauge of 57 Ib. per square inch. 

The constructional problems, for the solution of 
which prolonged tests were carried out, included the 
selection of the most suitable self-lubricating materials 
for rings, the caoice of material for eylinders and the 


since 


degree of finish required, and the detail design of the 


The materials considered for the rings 
(1) carbon materials, 
amounted to at 


stuffing-boxes 
were classified in three groups : 
in which the content 

80 per cent. by 
various metal admixtures, metallic 
impurities; (2) bronze-carbon materials, in which 
copper predominated (50 per cent. to 70 per cent.), the 


car bon 


carbon content being between 10 per cent. and 20 per 


cent. and the remainder consisting of small percentages 


of zine, tin, lead, &c.; and (3) materials consisting 


principally of various metals, but containing no copper. 


In each case the physical properties were carefully 
iscertained, a record being kept of the specific gravity, 
limits of elasticity and compressive strength, hardness, 
expansion when exposed to heat, water-absorbing 
capacity, &c. It was found that the best 
had a strength in compression approaching 2,000 kg. 
per square centimetre (about 28,500 Ib. per sq. in ). 

rhe suitability of a given ring material was measured 
by the abrasion under running conditions with varying 
specific loads, the tests being made by reciprocating 
cubes of the material on a machined cast-iron surface 
corresponding in finish to the bore of the com- 
pressor cylinder. The unit pressure was increased by 
until seizure occurred. 
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loading the loss by abrasion was ascertained after a 
total travel of 300 km. (185 miles) by micrometer 
measurements of the height of the cube, taken in five 
places, and by weighing. In all, 30 different self- 
lubricating materials were tested in this manner. The 
average losses by wear at various loadings are shown in 
Fig. 3, on page 277, curve | giving those of the carbon 
materials, curve 2 those of the bronze-carbon mixtures, 
and curve 3 those of the remaining compositions with 
metals other than copper. In all cases the same 
distance was covered by the sliding blocks. The 





least | 

| 
weight, the remainder consisting of | 
oxides, and minor | 


materials | 


amount of abrasion depends upon the specific pressure 
between the sliding surfaces, and this in turn varies 
with the air conditions within the compressor cylinder, 
although it is influenced to some extent by the design 
} of the machine. It has been found possible, we under- 
stand, to produce an arrangement in which the rings 
have a working life fully adequate to normal 
requirements. 

| Tests of the rings themselves were made in a vertical 
double-acting compressor with a cylinder 7} in. in 
diameter by 5§ in. stroke, driven at 300 r.p.m. and 
compressing air to 71 lb. per square inch. The main- 
tenance of uniform operating conditions was ensured 
by releasing the compressed air to the atmosphere 
through a reducing valve. In designing rings for 
testing, due consideration had to be given to the 
strength and elasticity of the material, its coefficient of 
thermal expansion, the permissible amount of leakage, 
and the degree of abrasion of the sliding surface. Some 
of the rings were tested for periods of 1,000 hours to 
2,000 hours, the abrasion being ascertained by measure- 
ment and weighing after from 100 hours’ to 300 hours’ 
| working. Determinations of abrasion, made by weigh- 
ing, are given in Fig. 4 on page 277 for four types of 
| ring indicated by the curves a, 6, c and d, and show how 


|a@ suitable construction can reduce the rate of wear. | 


|One type is shown in Figs. 5 and 6. It consists 


ring on which they are free to move. Freedom in this 
respect is necessary owing to the difference in expansion 
| between the carbon and the steel. 

Measurements of the wear on the ring c, taken by 
micrometer readings at 12 points round the circumtet 
| ence, are shown in Fig. 7 on the same page, the values 
|given representing the percentages, after different 
| periods of the wear corresponding to 10,000 hours 
| operation. Both Fig. 4 and Fig. 7 show that the wear 

of carbon rings is greatest during the first 600 hours 
| Subsequently, when the rings have been run in, the 
| rate of abrasion diminishes, finally attaining a constant 
| value, so that the curve can be extrapolated for periods 
|exceeding 2,000 hours. The tests indicate that @ 
suitable construction will give at least 10,000 hours 
| life before the wear exceeds the permissible amount 
Experiments to determine the leakage past the rings 
were made on the same machine, both static and 
running tests being made. It is sufficient to state that 
these showed standards of performance not inferior te 
those obtained with rings of the ordinary design 
| From the data ascertained, it was possible to design 
|rod packings operating on similar principles. We 
| understand that the compressor illustrated has now 
| been in operation for more than 4,000 hours with 
| complete satisfaction, the measured abrasion of the 
rings during that period being 0-010 in. 








Rvupser-Lixnep Pump: Appenpc™M : In the account 0 
|some of the exhibits at the Power and Me — 
| Engineering Exhibition New York, an_ illustrate 

| description was given, on page 122, ante, of a centrifuge’ 
pump lined with resilient rubber for handling corrosiv' 
fiquite and made by Messrs. Quimby ay > — 
| Incorporated, 340, Thomas-street, Newark, New « —— 
U.S.A. Since this account appeared, we have det 

informed that the agent for this firm in Great Britain 
land Northern Ireland is Mr. Alexander Thomso 


For each | of three carbon segments supported by a flexible steel | M.I.Mar.E., 125, High Holborn, London, W.C.1 
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ANNUALS AND REFERENCE BOOKS. 


The Engineers’ Who’s Who, 1939.—The second edition 
of this interesting and useful biographical dictionary, 
which is succinctly described in its sub-title as * A 
Register of Engineering Appointments and Attain- 
ments,” has recently made its appearance. The 
editor. Mr. M. E. Day, informs us that it has been 
produced and compiled with the co-operation of the 
leading professional institutions and that it records the 
tames and particulars of the careers of 7,000 British 
engineers, who for the most part are actively engaged in 
work in the United Kingdom. The present edition 
contains more than five times the number of biographies 
given in the first volume. and deals not only with civil, 
mechanical and electrical engineers, but also with men 
in other branches of the profession, including aero- 
nautical. automobile, gas, locomotive, and water 
*ngineering. Moreover, prominent figures in the metal 
and allied industries also receive adequate mention. 
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All the biographical details given have been checked | 


by the persons concerned, thus ensuring accuracy. 
The volume is thoroughly well turned out in all respects, 
the binding and printing conforming to the high 
standard set by the first edition. The book, which 
contains 735 pages, is published, price 20s. post free, 
by Messrs. Day and Company, * Glenwood,”’ Dorking, 
Surrey. j 
Directory of 
Engine é rs. 
direc tory 
37th year 
previous 


Shipowners, Shipbuilders and Marine 
1939.—First published in 1903, this handy 
and desk companion has now reached its 
of publication. As has been the case with 
dire . the two main sections constitute 

ctories of the shipowners and of the shipbuilders 
and marine engineers of the world. 


issues, 


ee and the shipbuilders’ sections, the firms are 
Tranged in alphabetical order, and the data furnished 


In both the ship- | 


| size. 
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|include the names of the directors or partners and | 
| principal officers, with, in the shipowners’ section, 
particulars of services and fleets and of the builders of 
the hulls and machinery of individual ships, and, in the 
shipbuilders’ section, particulars of the capacities of | 
shipyards and engine works and of dry-docking facili- 
ties. Shorter sections deal with the principal officers 
of the Admiralty, Board of Trade and other Govern- 
ment Departments concerned with marine matters, 
and with the officers and personnel of the various 
classification societies of the world. Lists of the 
names and addresses of consulting marine engineers and 
naval architects and of trade and technical organisa- 
tions connected with shipping and shipbuilding are also 
included. The volume is particularly well indexed, 
there being a general index to all the main entries; a 
geographical index, in which the names of firms are 
alphabetically arranged in order of countries and 
towns; an index to telegraphic addresses ; a personal 
index to all directors, partners, officials and other per- 
sons mentioned in the volume; and an index to the 
names of individual ships. In spite of the fact that 
the volume contains 860 pages, it remains of handy 
It has been compiled under the direction of the 
Editor of Shipbuilding and Shipping Record, and is 
published, price 20s. net, by Messrs. The Directory 
Publishing Company. Limited. 33, Tothill-street, 
London, 8.W.1. 

Jane’s All the World’s Aircraft, 1938.—The twenty- 
eighth annual edition of this authoritative work of 
reference has been published by Messrs. Sampson Low, 
Marston and Company, Limited, 100, Southwark-street, 
London, 8.E.1. Following well-established precedent, 
the volume is divided into a number of main sections, 
respectively devoted to the world’s aeronautical progress 
in civil and in service aviation and to technica] descrip- 
tions of the world’s aeroplanes, aero engines, and 
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airships. Lists of international aircraft records and 
of international aircraft markings are also included. 
In order to facilitate reference, the data in the main 


| sections are arranged in alphabetical order of nations. 


In an interesting preface, written by Mr. C. G. Grey, 
who is joint compiler and editor of the volume with 
Mr. Leonard Bridgman, reference is made to the fact 
that the crisis of September, 1938, somewhat hampered 
the release of information regarding new types of 
service machines. Actually, however, the reduction 
in the number of pages contained in the aeroplane 
section is not great, there being 316 pages in this 
section as compared with 344 last year. This reduc 
tion of 28 pages, it is pointed out, is in great part due 
to the adverse effect of nationalisation on the French 
aircraft industry. There have been fewer new French 
types and the number of pages in the French aeroplane 
section has been reduced by 15. It is satisfactory to 
note that, while 55 of the 111 views of British aero- 
planes given are of the older types still current. 56 of 
them are of new types. On the other hand, of the 71 
German aeroplanes illustrated, only 26 are of old 
types and 45 are of new types. In the aero-engine 
section Great Britain is well represented, occupying 
as it does 27 pages; it is, however, closely followed 
by the United States, with 26 pages. The section 
dealing with the progress made in civil aviation will 
perhaps be of greatest interest to the general public. 
It contains very full particulars concerning such matters 
as administrative control, aeronautical associations, 
publications, flying clubs, transport companies, and 
aerodromes throughout the world. Numerous maps. 
showing air lines, and photographs of aerodromes, &c., 
are reproduced. The information given enables the 
attention given to civil aviation in the various countries 
to be compared. The price of the volume, which is 
bound in dark-blue cloth covers, is 2/. 2s. net. 
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PERSONAL. 


The directors of the Great Norruerx Raitway 
(irELAND) have appointed Mr. H. R. Melntosh mecha 
nieal engineer; Mr. C. H. Slater, civil engineer; Mr 
K. W. Meredith, works manager and assistant mechanical 
engineer: Mr. W. A. F. Graham, assistant to the general 
manager; and Mr. H R. Browne, assistant § civil 
engineer 

Tae Royal ABERUNAUTICAL SOCIETY is to move Lo tts 
new headquarters at 4, Hamilton-place, London, W.1, 


on March 25. Mareh 25. however, 
all correspondence should be addressed to 7, Albemarle 
street, W.1. Except for correspondence. the offices of the 
Society will be closed Wednesda, March 22, 
until Tuesday. April 11 

Me. T. J. 
! Messrs. W r 


Up till, and including, 


Hvupson, manaver of the Brighton Branch 
Henlev's Ts legraph Works Company 


Limited, Holborn Viaduet London. E.C.1, since its 
opening in Novernber, 1931, retired on February 28. 


His successor is Ma. W. G. Turner, whose appointment 
dates from March | 

Messrs. Kerra BLACKMAN 
their head office from 27. Farringdon-avenue, London, 
E..C.4, to Mill Mead -road, Ferry -lane. Tottenham. London, 
N.17, as from March 13 

Messrs. Srectatcom 
Finchley, London, N.12 
Harrington has been appointed their new London area 


LIMITED, are removing 


Limttev. Friern Park. North 
inform us that Mr. L. W 


manager and engineer, working from their Great Portland. 
street branch, and that Mr. L. Hartley has been appointed 


their new district representative in the north of London, 


taking the place of Mr. A. E. Griffin, who is now taking 
over the Southern Counties area 

Messrs. BROADWAY ENGINEERING Company, Limitep 
Carlisle -road Hendon London, N.W.9, have been 
sppointed sole agents for the British Isles for Messrs 


Bardons and Oliver, Incorporated, manufacturers of 
turret lathes, Cleveland, Ohio, U.S.A 

Messrs. StimMONDs \fROcESSORIES, LiwireDp., Shell 
Mex House, Strand, London, W.C.2, are to extend their 
factory at the Treforest Trading Estate. South Wales, 
by 120,000 sq. ft. We understand that this is the first 
of a series of extensions which will eventually bring the 
total area of the factory to 200.000 sq. ft The factory 
employs about 2,000 workers 

Mr. R. C. Giecins, who returned to London from 
Malaya « few months ago to take up the position of 
ssistant manager in the Covernment and Railways 
Department of Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway. London. W.C.2, 
has now been appointed manager of that Department in 
succession to the late Mr. W. E. Maddarms 

Messrs. Waites Dove Brrumastic., Limrrep, Colling 
wood Buildings, Newcastle-upon-Tyne, 1, inform us that 


Mr. M. A. H. Dick has been appomted to the board of 
directors 
Mr. C. H. Mountrrorp, 508, Bromtord-lane. Birming 


ham, 8. has been appointed representative for the British 
Isles of Mesers. Friedrich Decke!l 
manufacturers, Munich 


precision machine-tool 


LERONAUTICAL Socrery The annual warden 
\eronautical Society will be held at 
Middlesex, on 


Rova 
party of the Royal 
the Great West Aerodrome, newr Haves 
May 14 


PRAD 
ante, we gave the names of the 
Federation of British Industries is sending to Germany 
teichagruppe 


\NuLo-GERMAN ReLations..On page 197 


delegation which the 


o enter upon official negotiations with the 
liclust rie In view of the importance which the Federa- 
tron attaches to the cdiseussions, the President. Mr. P. F 
Kennett, has invited Lieut.-Col. Lord Dudley Gordon 
D.8.0., Mr. A. C. Maecdiarmid, and Mr 
members of the 


Roger Dunealf 
to be delegation. in addition t t hose 
tlready forming part of it 

Cae Late Mr. A. Sexton We note with regret the 
death of Mr. Albert Senior, which took place in a nursing 
home in Sheffield on February 26 Mr. Senior. who 
wae 53 years of age, was « local director of Messrs 
Thos. W. Ward, Limited, Albion Works, Savile-street, 
Sheffield He commenced his career with Messrs. Ward 
m 1898, and for upwards of 35 vears had been actively 
connected with their scrap iron and steel department 
of which he was head at the time of his death He wa 
‘ppointed a local director of the firm in May, 1927 





Tue Rapicon KEDUCING GEAR Messrs. David 
Brown and Sons (Hudd.), Limited, Hudderstield, have 
sent us, as an advertising novelty, a model of the casing 
f one of their Ralicon worm-reducing gears The 
el. which is moulded in grey-coloured Bakelite. is 
hollow and is split along the axis of the slow speed shaft 
«0 that it can be used as a cigarette box on the desk 
Being of substantial construction it can also be employed 
‘* ® paperweight. It is certainly an excellent example 
of modern plastic-moulding work 





GUNNERY CouRsES FOR MERCHANT SEAMEN rhe 
Admiralty announces that the arrangements are now 
complete for giving training in gunnery to merchant 
seamen and others, « q.. stewards, who follow the sea as 
# career, whether or not they are at present in actual 
employment. The training will occupy 10 days, and 
the first course will begin on March 20 at Bristol, Cardiff, 
Glaagow, Hull, Leith, Liverpool, London, and South 
Shields. Full particulars are contained in a pamphlet 
obtainable on plication from the shipping companies, 
and from the offices of the Board of Trade. the Shipping 


Federation, and the National Union of Seamen 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
Details may be obtained on application to 
above address, quoting the 











are stated. 
the Department at the 
reference numbers given 

Water-Heater Control Relays, two 150-ampere, three- 
two 100-ampere, three-phase ; and 68 1l-ampere. 
single-phase. Public Works Department. Wellington, 
N.Z.; June 6. (T. 19.221/39.) 

Steel Road Bridge With regard to the call for tenders 
for a steel road bridge at Fouad El Awal, noted on 
page 96, ante. we now learn that the Ministry of Public 
Works, Cairo, Egypt. has extended the closing date 
from February 25 until April 1. (T. 17,665/39.) 

Laundry Machinery, including washer, hydro extractor, 
soap and soda dissolvers, twin garment press and drying 
room, for Prince Alfred Infirmary, Grahamstown. Union 
Tender and Supplies Board, Pretoria; April 6. (T. 
19,449 39 

Power-Station Plant. With reference to the call for 
tenders on the part of the Egyptian Ministry of the 
Interior for plant for extensions to Port Said Power 
Station, noted on page 156, ante, we now learn that the 
closing date has been postponed from March 4 until 
April 4. (T. 17,942/39.) 

Overhead Travelling Crane, capable of carrying a maxi- | 
mum load of 5 tons, for Durban Postal Stores. Union | 
Tender and Supplies Board, Pretoria; April 13. (T. 
19,444 39.) 

Woodworking Machine, universal type Machine with 
drive preferred. Union Tender 
April 13. (T. 19,451 /39.) 


phase ; 


self-contained motor 
and Supplies Board, Pretoria ; 








BOOKS RECEIVED. 


The Mining Year Book for 1939. Compiled by WaLTER 
E. SKINNER London : Walter E. Skinner, 15, Dow- 
gate-hill, E.C.4; * Financial Times,” 72, Coleman-street. 
E.C.2. [Price 20s. net.] 

Building Construction 1 Textbook on the Methods and 
Details of Modern Construction for the Use of Students | 
and Practical Men. By G. A. Mrrcue.t, assisted by | 
\. M. Mrremecrt and A. E. Hotprow. Based on the} 
work originally compiled by the late C. F. MrrcHett. 
Part I Elementary Course. Thirteenth edition, 
revised and enlarged London B. T. Batsford, 
Limited, [Price 6s. 6d. net.] 

Factory Administration in Practice. Organization and, 
tdministration from the Factory Standpoint. By W. J. 
Hiscox and J. R. Price. Fifth edition. London: Sir 
Isane Pitman and Sons, Limited. [Price 8s. 6d. net.] 

South American Handbook, 1939. A Year Book and 
Cluide to the Countries and Resources of Latin- America, 
Inclusive of South and Central America, Mexico and | 
Cuba. Edited by Hower Davies. London: Trade 
and Travel Publications, Limited. [Price 3s. 6d. net.] 

Water Supply Engineering. Third edition. by Prorgs- 
sors H. E. Bassitt and J. J. DoLtaxp. London : 
McGraw-Hill Publishing Company, Limited. [Price 36s.] 

Deutsches Berghau-Jahrbuch. Jahr- und Anschriftenbuch 
der deutschen Steinkohles Braunkohlen-, Kali- und 
Erzindustrie, der Salinen, des Erdél- und Asphaltberg- 
baus. 1939 Issued by the Deutschen Braunkohlen- 
Industrie-Verein FE. V. Halle (Saale). Compiled by 
Diew.-Berine. H. Hirz and Dr.-Ing. W. PoTrHMann. 
Halle (Saale) Wilhelm Knapp. [Price outside Ger- 
many, 11-85 marks 

Die Verbrennungskraftmaschine. 
Dr. HANs List. Volume 1. Worwort and Einftthrung. 
By Proressor Dr. Hans List. Die Betriebsstoffe fiir 
Verbrennungskraftmaschinen By Dr. A. v. Puiirro- 
VICH Die Gaserzeuger By Dirpw.-Ine. K. Scumipr. 

Price 9-60 marks.| Volume 7. Gemischbildung und 
Verbrennung im Dieselmotor. By Dr.-Ing. ANTON 
Piscuincer and Dr.-Inc. Orro Corprer. [Price 
12-60 marks Vienna : Julius Springer 

Statistics in Theory and Practice. Third edition By 
L. KR. Connor. London: Sir Isaac Pitman and Sons, 
Limited. [Price 12s. 6d. net.]} 

Department of Scientific and Industrial Research and 
Ministry of Transport. Road Research and Experiment. 


Edited by Prorrssor 


Special Report No. 1 The Mechanical Testing o 
Bituminous Road Materials. A Survey of the Literature. 
By Dr. T. Lonspaut London H.M. Stationery 
Oftice [Price ls. net.) 

The Ohio State University Engineering Experiment 
Station. Bulletin No. 97. Wearing Properties of Some 
Vetals in Clay Plant Operation. Pug Mill Knives, 


Muller Tires, Runner Plates, Screen Plates and Repress 
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CONTRACTS. 

Messrs. THe Enoutsn Evecrric Company, Limirep 
Stafford, have received a contract from the Electricit, 
Supply Board, Dublin, for mechanical and electrica| 
equipment in connection with the hydro-electric power 
development scheme on the River Liffey. The contract 
comprises the generating plant at two power stations, at 
Pollaphuca and Golden Fall, about 24 miles from Dublin 
together with the requisite pipe lines, valves and surge 
tower. The powerstations will give a supply of electricity 
to the Board’s system and will be linked up with th: 
ywresent hydro-electric power station at Ardnacruslia, 
Limerick, and with the steam power station at Pidgeon 
House, Dublin. 

Messrs. Davy anp UnNirep ENGINEERING Company 
Liwirep, Park Iron Works, Sheftield. have received an 
order from Messrs. John Lysaght, Limited, Orb Iror 
Works, Newport, Mon., for an 80-in., four-high, cold 
rolling mill for steel sheet and strip. The firm has also 
secured from Messrs. The Darlington Rolling Mills 
Company, Limited, Rise Carr Rolling Mills, Darlington, 
an order for a cooling conveyor with hot and cold run 
outs and auxiliaries to deal with the product from «4 
speciality bar mill. 

Messrs. W. WapswortH ANv Sons, Limrrep, High 
street, Bolton, Lancs, have received an order from the 
London and North Eastern Railway Company for eight 
electric goods lifts. These lifts will be installed on the 
platforms at King’s Cross Station to form connections 
with a subway which is being constructed beneath th 
station, leading to the new parcels depot and now 
nearing completion. 

Messrs. EpGaR ALLEN AND Company, Lire: 
Imperial Steel Works, Sheftield, 9, are installing a new 
kiln at Messrs. Mason’s Cement Works, Claydon, nea 
Ipswich. This has the same length, namely, 132 ft 
as one installed by Messrs. Edgar Allen in 1913, but its 
output will be appreciably higher than the 3 tons per 
hour produced by the other kiln. Furthermore, recupera 
tor tubes are being fitted to the new kiln. 

Messrs. NEGRETTI AND ZAMBRA, 38, Holborn Viaduct 
London, E.C.1, have received orders for dial thermometers 
for H.M. aircraft carrier Ark Royal, H.M. battleships 
King George V, Queen Elizabeth, Prince of Wales, and 
Renown, and numerous cruisers, destroyers, submarines 
and other vessels for H.M. Navy. Many mercantil 
motorships and steamers are being equipped with their 
instruments, including the M.SS. Beacon Grange. 
Dominion Monarch, and Ettrick, and the 8.SS. Canton. 
City of Capetown, City of Edinburgh, and Queen Eliza 
beth 











NOTES FROM THE SOUTH-WEST. 


CarpiFrF, Wednesday 

The Welsh Coal Trade.—-News was received on thy 
Welsh steam-coal market last week that the French 
National Railways, who were recently inquiring, had 
placed orders with local shippers for the supply of 
220,000 tons of large and through coals over the next 
four months. It was reported that the bulk of the 
business had been secured by the Powell Duffryn and 
Tredegar Companies. Great interest was aroused on 
the market by a conference held at the Cardiff Chamber 
of Commerce during the week, at which all the principa! 
commercial organisations at the various South Wales 
ports were represented, and which had been called to 
consider the steadily declining volume of the coal export 
trade. The meeting was held in private, but it was 
afterwards reported that there had been a frank and ful 
discussion on the problems facing the coal trade and 
that the matter had been referred to a sub-committe 
for further investigation, which would make recommenda 
tions to a later meeting. It was understood that the 
matters dealt with included a recommendation that there 
should be greater elasticity in the prices charged. By 
this means, it was argued, South Wales shippers would b 
able to compete successfully with subsidised competition 
from Continental producers. Another point raised was 
that of representation of other industries, such as iron 
and steel, shipowners, &c., on the Coal Control Board 
Then it was suggested the Board would be better able 
to fix a price which would be competitive. ireater 
freedom fer exporters in the various export markets was 
also called for. Conditions on the market remained dull 
throughout the period. Overseas buyers were again 
displaying only a very meagre interest and were restricting 
their purchases, as far as possible to small quantities te 
meet their current needs. Production at the mines 
was consequently still at a low ebb, but in spite of this 
sellers usually had sufficient coal on hand to meet present 


requirements. Best large coals were quietly offered an¢ 
were easils 


Die Liners. By A. H. Drerxen, J. O. Evernart and | Were fairly steadily sold. Inferiors . 
Ratston Ressen., Jr. Second edition. Columbus. | Secured, but prices were not greatly changed. A firn 
Ohio, U.S.A Engineering Experiment Station, The | tone was maintained by the popular dry sized descrip 


Ohio State University. [Price 40 cents.] 

Introduction to Highway Engineering. A Textbook for 
Students of Civil Engineering. By Prorressor J. H. 
BATEMAN Third edition. New York: John Wiley 
and Sons, Incorporated London: Chapman and 
Hall, Limited (Price 208. net.) 

Circuits and Machines in Electrical Engineering. By 
Proressors J. O. KRAEHENBUEHL and M. A. Favucetrt. 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 22. 6d. 

net.] 

Tensor Analysis of Networks. By GABRIEL Krox. New 
York : John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 37s. 6d. net.) 

fircraft Desiqn. Volume I Aerodynamics By C. H. 
LATIMER NEEDHAM London: Chapman and Hall. 
Limited Price 130. 64. net 





tions, which, although not in such keen demand as ‘ 
late, were still not very readily obtainable. Colliery stocks 
of the small classes remained extremely heavy and with 
the demand for these sorts restricted the tone was cw 
Cokes were steady, while patent fuel maintained 
moderate activity. Pitwood was slow 

The Iron and Steel Trade.—Operations in the iron ane 
steel and allied trades of South Wales and Monmouth 
shire continued on quiet lines last week. The demane 
was still curtailed and most works were occupied ™ 
executing orders already on hand. 








Power GENERATION In Canapa.—Canadian centre 
electric stations generated 2,375 million ‘units ™ 
November, 1938, compared with 2,414 million unit 
November, 1937, 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Little change can be noted in 
the state of the Scottish steel trade this week, and 
though there is quite a fair inquiry, both on home and 
export account, new business is slow to materialise. 
The demand for steel for general industrial purposes 
falls far short of expectations, but the steel makers are 
very hopeful that an improvement will take place before 
long. The requirements of the shipbuilding industry 
are very limited at present, but there are prospects of 


the Government offering some help to shipowners to . i : 
encourage them to place orders for new tonnage, but ee aaee SO aaeae for forw wupgiice. 


nothing definite is yet known. Structural sections are The Cleveland Iron Trade.—Conditions in the Cleveland 
moving freely and the demand for both black and| Pig branch of industry continue unsatisfactory, and there 
yalvanised sheets continues to be steady. The following | '8 little indication of early change for the better, though 
we the current market quotations :—Boiler plates, producers are disposed to take a slightly more hopeful 
lll. 8s. per ton; ship plates, 10%. 10s. 6d. per ton ;| View- The meagre supply is rather in excess of require- 
sections, LOL. 8s. per ton ; medium plates, rab. 2s. 6d.| ments, due considerably to comparatively cheap iron 
per ton; black-steel sheets, No. 24 gauge, 141. 15s. per | 8¢Tap still being much used at foundries in place of pig. 
ton; galvanised corrugated sheets, No. 24 gauge,| Output of foundry iron continues irregular, and stocks 
171. 5s. per ton, all delivered at Glasgow stations. "| are low. ; - 
Valleable-Iron Trade.—A fair amount of business is | at wobitieed quotations, which are based on No. 3 Cleve- 
going through in the malleable-iron trade of the West | land at 99e. delivered within ¢he Tecs-side sous. 

of Scotland, but plant is not being taxed to overtake | . Hematite.— -Demand for East Coast hematite is steadily 
the demand. The re-rollers of steel bars report con- | creasing. Additions to the heavy tonnage stored at 
ditions as fair, but forward buying is of a limited nature. | ™akers’ yards are now small and disposal of iron in the 
Prices are unchanged and are as follows :—Crown bars, | !¢ar future is expected to be on a scale that will appreci- 
121. 5s. per ton for home delivery or export ; re-rolled ably reduce stocks. Most of the supply is absorbed by 
steel bars, 111. 15s. per ton for home delivery and 111. per needs of producers’ own consuming works, but home 
ton for export ; No.3 bars, 121. per ton, and No. 4 bars, | USeTs who have to purchase iron are coming forward 
fairly freely. Export trade is still confined to sale of 
odd parcels of special-quality iron to old Continental 
customers. Recognised market values are ruled by No. 1 
grade of hematite at 120s. 6d. delivered to North of 
England areas. 


THE NORTHERN COUNTIES. 


MiIppLEsBrouGH, Wednesday. 

Trade Improvement.—A firm feeling pervades the 
market. Inquiry continues to expand and actual trans- 
actions are on an improved scale, necessitating re- 
starting of plant that has been idle for many months. 
While works are employed mainly on Government 
requirements, general commercial orders provide con- 
siderable activity for: certain de ments, and an 
encouraging feature is the increasing inclination of regular 


12/. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have not altered much during the past 
week and no expansion in demand has taken place. 
Production is being maintained and stocks are increas- 
img. Foundry iron in particular is very dull. The Basic Iron..—Output of basic iron is being increased to 
jollowing are to-day’s market prices :—Hematite, | keep pace with needs of Tees-side steel works. Makers are 
él. Os. 6d. per ton, and basic iron, 51. per ton, both | Tetaining the whole production for their own consuming 
delivered at the steel works; foundry iron, No. 1,| departments, and the quotation of 92s. 6d. is nominal. 
VW. 8s. per'ton, and No. 3, 51. 5s. 6d. per ton, both on Foreign Ore.—Consumption of foreign ore is increasing, 
trucks at makers’ yards. but business is stagnant and likely to be for some time, 

idmiralty Order.—Subject to the settlement of certain | #5 USTs have still very heavy arrears of delivery to accept 
details the Admiralty have decided to place the order | #8@lnst contracts, several of which should have been 
for a cruiser of the Fiji class with Messrs. Alexander completed months ago. Imports to date this month 
Stephen and Sons, Limited, Linthouse, Govan. This | mount to SUSSS tens, oe eo ee 
new vessel, which will have a displacement of 8,000 tons, | the corresponding part of February. 
is of the 1938 programme. | Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale. Local users are taking larger 
deliveries than recently, but have ample provision made 
NOTES FROM SOUTH YORKSHIRE. for requirements of the next month or two. Good 
average qualities are on sale at 24s. 3d. at the ovens. 

i Manufactured Iron and Steel.__In the semi-finished and 

Nheffield Trades Technical Societies.—Over 600 attended | finished iron and steel industries, much of the plant in 
the annual dinner of the Sheffield Trades Technical | operation is running at capacity—mainly on production 
Societies. Mr. J. Bell, past president of Sheffield Steel | of Government requirements. The malleable works at 
Melting Trade Technical Society, said that were desirous | Stockton-on-Tees are restarting after having ‘been closed 
f creating anew type of craftsman combining skill with | for twelve months. While ordinary commercial business 
technical knowledge. He added: ‘ Modern times have | is becoming rather less difficult to put through, orders for 
introduced many changes in industry, particularly in the | certain commodities are still scarce. Demand for ship- 
direction of machine methods instead of hand craftsman- | building material continues quiet, and producers of 
ship. The possession of technical knowledge by our | structural steel are seeking contracts. Among the prin- 
workers in Sheffield will enable them to retain their! cipal quotations for home business are : Common iron 
reputation for high quality production.” Mr. Bell/| bars, 121. 58.; steel bars, I1l.; soft steel billets, 
relerred to next year’s coming of age of the Societies, | 7J. 7s. 6d.; hard steel billets, 81. 10s. ; steel ship, bridge 
which they wanted to celebrate by an exhibition of| and tank plates, 101. 10s. 6d.; steel ship rivets, 141. ; 
the products of Sheffield. iron ship rivets, 151. ; steel constructional rivets, 151. 5s. ; 

Iron and Steel.—Most sections of the staple trades are | steel boiler plates, 111. 8s.; steel angles, 101. 88. ; steel 
more satisfactorily employed, the value of orders being joists, 101. 8s.; Tees, 111. 88.; heavy sections of steel 
hooked exceeding that of the total executed. Another | rails, 91. 10s. ; fish plates, 131. 10s. ; black sheets, No. 24 
bright feature is the steady development of export trade. | gauge, 141. 15s.; and galvanised corrugated sheets, 
Nheftield Chamber of Commerce is handling more foreign | No. 24 gauge, 171. 5s. 
inquiries than for many months past. The demand for| Shipments of Iron and Steel.—-Shipments of iron and 
raw and semi-finished materials is brisk, and outputs at | steel from the Tees last month were the heaviest since 
‘nest producing works are well up to the standard of | May, 1938, though February is the shortest month of the 
those of a year ago. Scrap dealers are accounting for| year. Manufactured iron and steel loaded showed an 
bigger turnovers, while Sheffield is buying heavier| increase on January clearances of 8,716 tons, and pig- 








SHEFFIELD, Wednesday. 


‘onnages of pig iron and hematites. Business in railway | iron despatched was.more than double that shipped in | 


rolling stock is on the increase. Makers of all ty of | the first month of the year. Coastwise shipments of 
dredging equipment have good order books. rders | 14,477 tons were composed of 660 tons of pig-iron, 
ve been placed by South Africa and South America. | 2,468 tons of manufactured iron, and 11,349 tons of 
In addition, the recent run on grinding and crushing | steel. Foreign shipments of 22,806 tons were made up 
machines is still resulting in valuable orders being booked | of 2,350 tons of pig-iron, 2,212 tons of manufactured iron, 
by Sheffield works. Some of these machines are for the | and 18,244 tons of steel. Germany took by far the 
‘he grinding of stone in connection with road develop-| most pig-iron, purchasing 1,440 tons. Belgium was 
ment schemes. Coal-mining equipment is in better! second, with 517 tons. Finland displaced South Africa 
demand on home account, and coal-crushing machines | as chief customer for manufactured iron, purchasing 
- in increased favour. The special steel-producing | 945 tons, the Union taking only 896 tons. 
ranches are operating to capacity, while recent improve- | principal customers for steel were : Union of South 
ment in the demand for most types of tools has been | Africa, 2,814 tons ; 
maintained. Farm and garden implements form an active | tons ; Denmark, 1,724 tons; Portuguese East Africa, 
section 1,456 tons ; and Argentine, 1,015 tons. 


South Yorkshire Coal Trade.—The recent revival in Imports of Iron and Steel.-Imports of iron and steel 


uying on export account has been maintained, and | to the Tees last month, from foreign ports and coastwise, 
shippers are handling heavier tonnages. Steam coal is | totalled 1,306 tons, comprising 153 tons of pig-iron, 
im full supply, while smalls are being sent abroad in | 1,002 tons of crude sheet bars, billets, blooms and slabs, 


The, juantities, but bunker coal is only moderate.| and 151 tons of plates, bars, angles, rails, sheets and 
ne inlanc “ 
Tamate il concerns are buying with greater freedom. | which 464 tons were pig-iron, 692 tons crude sheet bars, 

here is only a moderate request for coke of all types &c., and 53 tons plates, bars, angles, &c. In the pre-war 


month of February, 1914, aggregate imports reached | 








5,150 tons, 4 tons being pig-iron, 3,109 tons crude sheet 
bars, &c., and 2,037 tons plates, bars, angles, &c. For 
the first two months of this year total unloadings were 
only 2,515 tons, compared with 30,759 tons in January 
and February last year, and 10,161 tons in the pre-war 


ERRATA. 

od ntion has been drawn to errors in the original 

i ne . ir. W. H. Orr’s paper on “ The Modern Paper- 
aking Machine,” which were transcribed in our abridg- 


a THe Mopern Paper-MAKING MACHINE : 
if att 


cody _ page 236, ante. In the paragraph headed period January and February, 1914. i: ’ 

a Sox, “or steel sections should read “ of steel Scrap.—There is considerable activity in scrap- 

, ron _ In the following paragraph, headed Slice,| Available parcels of heavy steel are promptly purchased 
ottom lip a,” in the 12th line, should read “ bottom | at controlled figures, and consumers are once more buying 

po. a top lip,” in the 16th line. should read **-top! from overseas. Cast iron and machinery metal are in 


Hp a.” 


good demand at full market values, 


Producers and merchants are pressing sales | 


Among the | 


Kenya, 2,327 tons; India, 1,794 | 


i position shows no material change, though | joists. January unloadings amounted to 1,209 tons, of | 











NOTICES OF MEETINGS. 
INSTITUTION OF MECHANICAL ENGINEERS. —To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. Extra 
General Meeting. ‘* Some Principles of Modern Methods 
of Water Treatment for Steam Raising.”’ by Mr. P. 
Hamer. Kast Midlands Branch : To-night, 6 p.m., The 
College of Technology, Leicester. Joint Meeting with 
Tue LeIcesTER ASSOCIATION OF ENGINEERS. “The Trans 
| mission of Power by Fluid Couplings,” by Mr. Harold 
| Sinclair. North-Eastern Branch: Monday, March 13. 
| 6.30 p.m., The Technical College, Darlington. “ The 
| Measurement of the Thickness of Metal Walls from One 
| Surface Only, by an Electrical Method,” by Mr. B. M. 
Thornton and Professor W. M. Thornton. Midlands 
Branch : Thursday, March 16, 6.30 p.m., The James 
| Watt Memorial Institute, Birmingham. Thomas Lowe 
| Gray Lecture: “ Some of the Aspects and Problems of 
| the Development of High-Speed Craft and Its Machinery,” 
by Mr. H. Scott-Paine. Southern Branch: Thursday, 
March 16, 7 p.m., The Municipal College, Portsmouth. 
* Air Conditioning and Its Applications,” by Mr. J. E. 
Foden. Western Branch: Thursday, March 16, 7 p.m., 
The Merchant Venturers’ Technical College, Unity-street, 
Bristol. Parsons Memorial Lecture: “Sir Charles 
Parsons and Marine Propulsion,” by Mr. 8. 8. Cook. 
Institution: Friday, March 17, 6 p.m., Storey’s-gate, 
Westminster, 8.W.1. ‘“‘ The Internal Combustion Engine : 
The Energy Balance Sheet Based on an Analysis of an 
Indicator Diagram,” by Dr. F. W. Lanchester. 

Nortu-East Coast [nstiruTIOoN OF ENGINEERS AND 
SuirsuiLpEers.—To-night, 6 p.m., The Mining Institute. 
Neweastle-upon-Tyne. “‘ The Organisation and Equip- 
ment of a Shipyard for Welding,” by Dr. W. Scholz. 
Tees-Side Branch : Thursday, March 16, 7.30 p.m., The 
Cleveland Scientifie and Technical Institution, Corpora 
tion-road, Middlesbrough. ‘‘ Reheated Reciprocating 
Marine Engines,” by Mr. Harry Hunter. 

INSTITUTION oF AUTOMOBILE ENGINEERS.—To-night, 
7 p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, 8.W.1. Joint Meeting with Tur 
INSTITUTION OF CIvIL ENGINEERS and kindred societies. 
** Factors Contributing to Comfort in Travel.” Section I. 
—‘* By Road,” by Mr. Sidney Garcke. Section I1.— 
‘“* By Rail,” by Lord Stamp. Section III.—* By Air,” 
by Captain E. W. Percival. Derby Centre: Monday, 
March 13, 7.30 p.m., The Rolls-Royce Staff Canteen, 
Nightingale-road, Derby. General Meeting. “ Tyre 
Requirements for Modern Transport,” by Mr. C. D. 
Law. Coventry Centre: Tuesday, March 14, 7.30 p.m., 
The King’s Head Hotel, Coventry. General Meeting. 
**The Development of the Mono-Sleeve Valve for Aero- 
Engines,” by Dr. A. H. Roy Fedden. Leess Centre 
Wednesday, March 15, 7.15 p.m., The Hotel Metropole, 
Leeds. General Meeting. ‘“‘ Some Considerations Influ 
encing the Design of High-Speed Track Vehicles,” by 
Dr. H. E. Merritt. 
| InstrruTrion or Crvit Enainrers.—Clasgow and 

District Association : To-night, 7.30 p.m., 59, Elmbank- 

| crescent, Glasgow, C.2. “ The Stérstrom Bridge, Den 
mark,” by Messrs. G. A. Maunsell and J. F. Pain. 
| Northern Ireland Association : Monday, March 13, 6.15 
| p.m., Queen’s University, Belfast. Dugald Clerk Lecture. 
** Dugald Clerk and the Gas Engine : His Life and Work,” 
by Mr. W. A. Tookey. South Wales and Monmouthshire 
Association : Tuesday, March 14, 6.30 p.m., Royal Metal 
| Exchange, Swansea. Joint Meeting with the South Wales 
| Branch of Tue INstTITUTION OF MECHANICAL ENGINEERS. 
| ** Research on Materials and Engineering Design,”’ by 
| Mr. J. S. Caswell. Manchester and District Association : 
| Wednesday, Mareh 15, 6.45 p.m., The Manchester 
| Literary and Philosophical Society, 36, George-street, 
Manchester. ‘“ The Industrial Field of the Civil Engi- 
neer,” by Mr. C. R. Opie. Yorkshire Association : Thurs- 
day, March 16, 7.30 p.m., The Hotel Metropole, Leeds. 
Students’ Papers. 

INSTITUTION OF ELecrricaL ENGINEERS. Western 
Centre : Monday, March 13, 6 p.m., The Technical College, 
Newport, Mon. Joint Meeting with Tue InstrruTIon or 
| Post Orrice Execrrica Eneinerers. “ The London 
| Television Service.” by Messrs. T. C. Macnamara and 
| D. C. Birkinshaw. Monday, 








North-Eastern Centre : 
| March 13, 6.15 p.m., The Newe House, Pilgrim-street. 
Newcastle-upon-Tyne. ‘“ The Design and Operation of 
|Hams Hall Power Station,” by Mr. F. W. Lawton. 
| Institution : Monday, March 13, 6.30 p.m., Savoy-place, 
| Victoria-embankment, W.C.2. Informal Meeting. Dis- 
| cussion on “ The Automatic Voltage Control of Low 
Tension Networks,” to be opened by Mr. R. H. Upton. 
North-Midland Centre : Tuesday, March 14, 7 p.m., The 
Great Northern Hotel, Wellington-street, Leeds. ‘* The 
Application of Electric Heating to Domestic Hot-Water 
Supply Systems,” by Mr. J. I. Bernard. North-Western 
Centre: Tuesday, March 14, 7.15 p.m., The Engineers’ 
Club, Manchester. ‘“‘ Instruments Incorporating Ther- 
mionie Valves, and Their Characteristics,” by Dr. E. G. 
James, Mr. G. R. Polgreen and Mr. G. W. Warren. 
Scottish Centre: Tuesday, March 14, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. “‘ Electric Heating 
for Merchant Ships,”’ by Mr. H. C. MacEwan. North- 
Eastern Centre: Wednesday, March 15, 7 p.m., The 
Lit: rary and Philosophical Society, Westgate-road, New- 
|castle-upon-Tyne. Faraday Lecture: “The Long- 
Distance Telephone Call—A Triumph of Engineering and 
Co-Operation,” by Captain B. 8. Cohen. 

Roya InstirutTion.—Tuesday, March 14, 5.15 p.m., 
21, Albemarle-street, W.1. ‘Chemistry of the Solid 
| State,” by Professor W. L. Bragg. Friday, March 17, 
9 p.m., * New Researches in Steel Metallurgy.” by Dr. 
| W. H. Hatfield. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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COKE HEATER FOR FACTORIES. 


Amone the provisions of the Factories Act. 1937, 
it is laid down that specific temperatures shall be main- 
tained in workshops during the winter months, and, 
conseq tie ntlvy. owners of factories are, In some cases, 


heating 
specially to meet 
ilso intended for the 


considering the alteration or renewal of their 
introduced 
(et. and 
public 

premises, is the Kagle « 


Messrs. Eagle 
atherine-satreet, 


equipment \ stove 
the requirements of the 
warming of store rooms, 


oke 
und Grate Company, 


ind similar heater manu- 


retured by Range 
Limited, ¢ 


It is evlindrical in shape 


\ston Cross, Birmingham, 6. 
und three models are 


the smallest being 13] in. in diameter and 224 in. in 
heicht. while the medium and largest models, both of 
vhich are 16 in. in diameter. are. respectively, 27 in. 
ind 36 in. in height The fuel capacity of the heaters 
ix viven as 14 lh. to 21 Ib. for the smallest model. 20 Ib 
to 30 Ib. for the medium size. and 30 Ib. to 45 Ib. for the 


weording to the bulk density of the coke 
It is claimed that the approximate heating 


largest stove 


‘ mploy ed 


ipacity of the three stoves, for a temperature rise of 
5 deg. F respectively 7,500 cub. ft.. 10,000 cub. ft., 
md 15.000 cub. ft The design of the heaters is 


such that they take enough coke at one charge to 

irn for from 10 hours to 15 hours on full consumption. 
Ihe heater is governed by 
ancl a shutter is provided which, 


vhen dropped into position over the inlet port, reduces 


rate of combustion of the 


the size of the air inlet 


the rate of burning of the coke, in all three models, 
to } Ib. per hour, for overnight use, as compared with 

rate of combustion of 1} Ib.. 2 Ib. and 3 Ib. per 
hour, respectively, with the inlet shutter open In 
wder to maintain the fuel consumption within the 
lesigned limit and to prevent the waste of coke. the 
sh-pit door is fitted with a locking device 

The operation of the stove is simple; before the 


ommencement of work in the morning the ash-pit is 
cleared, the heater re-charged with coke and the ash- 


pit door locked and kept locked until the next morning. | 


When the workshop closes down for the night the 
heater is again filled up with coke and the slow-burning 


COBLOSTAT- MIRROR 


halls, sports pavilions | 


made, | 
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shutter dropped into position. The installation of the 


heaters presents no difficulties, it being stated that 
they can be placed anywhere and need only a con 
nection to a flue outlet In the case of all three 
sizes of stove the flue outlet is suitable for a 4-in 


diameter cast-iron pipe, and, in this connection, it is 
pointed out that the length of iron pipe within the 
shop has a certain heating value. As regards fuel 
cost, we are informed that, taking the performance of 
the heaters in normal conditions and with coke at 35s. 
per ton, the cost works out at about 4d. per 24 hours, 
per 1,000 enb. ft. of heating capacity 


| plied with the analysis certificate. 


Seconp-Mrrror Movunt anp Drivine GEar. 


Tue Conrrot OF ANALYSIS AND STRUCTURE IN Revise! 


Pre-Trons Mesers. Sir W. G. Armstrong, Whitwort! 
and Company (L[ronfounders). Limited. Close Wor 
Gateshead-on-Tyne, have instituted a scheme wher 


not only the chemical analysis, but also the struct 
of all their refined pig-irons are strictly controlled 
are informed that all casts of cylinder pig-iron are 
microscopically examined and a microphotograph 
The method employ 

cast 

micr¢ 


jagsued 
7h 


We 
1 
Su} 


j 


is to pour a standard test-piece, from ever 
cylinder pig-iron made, for the purpose 0! the 
scopical examination, and the microphotograph 
shows the iron etched and under a magnification 
diameters. 


of 
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FRETTING CORROSION. 

Most mechanical engineers, especially those 
engaged in the automobile and aircraft industries, 
are becoming increasingly aware of a disquieting 
symptom which takes the form of mutual corrosion 
between the contact surfaces of closely-fitting 
components subject to vibration or rapidly repeated 
‘stress. The phenomenon is the more troublesome 
in that it seems to occur most readily between com- 
ponents which have been given an unusually high 
quality of surface finish. The presence of oxida- 
tion products is self-evidence of chemical action, 
but the observed fact that such oxidation does not 
occur apart from vibration or repeated motion of 
the surfaces concerned is a clear indication that the 
| corrosion is a secondary process ; dependent on the 
vibration for its existence, or perhaps on the pre- 
paration of the material into a state that encourages 
chemical attack, but certainly differing in important 
respects from ordinary chemical corrosion. The 
term ‘‘ fretting corrosion ”’ is therefore an apt descrip- 
tion, and preferable to the so-called “ brinelling,” 
which, while probably identical with fretting corro- 
sion, is no more than a restricted manifestation of a 
much wider subject. 

The obviously growing importance of fretting 
corrosion and the dearth of scientific information 
regarding it led the Aeronautical Research Com- 
mittee to inaugurate an experimental investigation 
which has been conducted at the National Physical 
Laboratory. The first published account of this 
work, apart from brief references in annual reports 
recounted in ENGINEERING, is the paper, reproduced 
on page 293 of this issue, which Dr. G. A. Tomlinson, 
Mr. P. L. Thorpe and Dr. H. J. Gough, F.R.S., 
presented last Friday to the Institution of Mechani- 


certainly no systematic proportionality. What is, 
perhaps, less than sufficiently clear is whether. 
under indefinitely prolonged fretting, the damage 
may not penetrate much deeper with intense than 
with relatively light pressure. It seems firmly 
established, however, that so long as vibratory slip 
and surface contact are both present, fretting corro- 
sion will occur, and this is the most important point. 

The effects so far noted emerged from tests upon 
dry surfaces, chemically cleaned with a mixture of 
alcohol, ether and ammonia. The obvious experi- 
mental sequence is to lubricate the surfaces, although 
it must have been apparent that there could be no 
certainty of preventing the trouble under con 
ditions so unfavourable for the maintenance of 
an oil film. In the event, the experiments showed 
that, while lubricants reduced the rate of corrosion. 
none effectively prevented it. This was equally true 
of special greases and of lubricants containing 
colloidal graphite or zine oxide, as of castor and 
ordinary machine oils. 

This is as far as the research has proceeded, and 
it has to be admitted that the results are not en- 
couraging as regards eliminating or even alleviating 
the effects of fretting corrosion. The authors tend 
to the opinion that fretting corrosion may be a 
molecular phenomenon, and therefore as inevitable 
as cohesion or friction. If this view is correct, the 
only promising approach in many cases is to prevent 
surface slip entirely. In view of the practical diffi- 
culty of restricting slip within the millionth of an 
inch or so that can cause fretting corrosion, and of 
the observed facts that the trouble occurs in service 
with highly finished surfaces which, by present 
standards, are immovably fixed to one another, 
the problem presented is sufficiently formidable to 
warrant further research in the endeavour to establish 





cal Engineers. It describes, with masterly lucidity, 
three series of experiments having the common 





the fundamental cause. On this last point the authors 
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are not yet disposed to commit themselves, though 
they incline to the view that the process is one of 
molecular attrition rather than mechanical abra- 
sion. There are, nevertheless, so many features 
the surface attack, the production of oxide debris, 
the relative immunity between widely dissimilar 
metals such as brass and steel—that appear to be 
common both to lenient abrasion and _ fretting 
corrosion as to prompt the question whether wear 
under the conditions of the Amsler type of machine, 
between lightly loaded slightly slipping specimens 
may not be one type of fretting corrosion. It is at 
least pertinent to inquire whether the phenomena of 
fretting corrosion could have been reproduced by 
the authors of the paper had the experimental 
specimens been subjected to alternate stopping and 
movement in direction, instead of vibration 
about a mean position. Such an experiment might 
throw light on the connection, if any, between 
fretting corrosion and fatigue of the layers close to 
the surfaces in contact 


one 


Pending the final issue on these and other impor- 
tant aspects as yet obscure, a matter of considerable 
practical importance is the influence of fretting 
corrosion on the fatigue strength of the affected com 
ponent. There is abundant evidence of the detri- 
mental effect of surface imperfections on fatigue 
resistance, suggesting that the surface deterioration 
40 caused may encourage. if it does not originate, 
fatigue flaws. Engineers will be greatly helped if, 
is the result of this paper, they are enabled to 
fretting corrosion with something ap- 
proaching certainty. It will remain difficult enough 
to decide whether the failure of a press-fitted 
issembly, for example, exhibiting the characteristic 
progressive flaw, due to inadequate strength, 
to excess or concentration of stress imposed by 
the fit itself, to corrosion-fatigue, or to surface 
deterioration fretting; but correct 
diagnosis would prevent much waste of effort in 
vain attempts to cure the wrong cause. 


recognise 


is 


caused by 


At this stage it is probably valueless to speculate 
on remedies, but the good results th:i »re said to 
have attended the addition of aluminium soaps to 
the oils used for lubricating bail bearings seem to 
suggest that some. at present undiscovered, surface 
treatment or very retentive film may be able to 
alleviate and retard the and progress of 
fretting corrosion. No very optimistic view is 
possible in this direction, since the intimate contact 
which seems to promote fretting corrosion is often 
demanded for the security of the assembly. Other 
types of component, however, exemplified by the 
laminated spring, offer the contrast of surfaces in 
contact which slip over each other as a deliberate 
ntention of the designer. Thus, in springs having 
machined plates, there appear to be present all the 
features leading to fretting corrosion, including a 
variation of slip ranging from zero at the centre of 
the plates to an amount at the tips so considerable 
is often to mask, by relatively severe wear, any 
effects of corrosion at those points. It may well be, 
however, that many fatigue failures of ground spring 
plates arise, all unsuspected, from fretting corrosion 
near the buckle, and could be prevented by a satis- 
factory type of interleaf or adherent surface film 
that would neither impede the action of the spring, 
nor itself disintegrate rapidly. This is a serious 
problem enough, but it seems less insoluble than 
that of preventing fretting corrosion. It is easily 
realised that in many other machine components 
where fretting corrosion occurs, its symptoms are dis 
persed or obscured by dirt, oil or exposure to weather, 
ind that its potential or actual effects in causing 
service failures pass unrecognised. For this reason 
ilone the publication of this paper merits the widest 
uivertisement, not merely for the benefit of the 
practising engineer, instructive and significant as he 
will tind it, but also for the consequent accumulation 
of service data which will thus be available to aid 
further researches. Engineers have a happy faculty 
for coining homely terms for the things with which 
they have to deal, and to refer familiarly to oxide 
debris, as is commonly done, as “ cocoa” may be 
taken as an indication that they do not intend to 
be intimidated by it. The appearance of this form 
of ** cocoa ” is decidedly less comforting than that of 
the domestic variety, but there is no reason why it 
should not be equally, if differently, stimulating. 
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HYDRO-ELECTRIC DEVELOPMENT 
IN NEW ZEALAND. 


Ix the Dominion of New Zealand, 
persons, or 93-3 per cent. of the total population, 
inhabit areas in which a supply of electricity can 
be obtained, and the ideal of a supply being available 
to every home in the Dominion is, therefore, well 
on its way towards realisation. When it is added 
that the consumption during 1938 amounted to 
978,233,920 kWh, or 659 kWh per head of popula- 
tion, it will also be gathered that full advantage 
is being taken of the facilities at present provided. 
This excellent result is the more interesting and, to 
those responsible, the more gratifying, since, as is 
well known, New Zealand is not, apart from agri- 
culture, an industrial country. Indeed, the largest 
power consumer was recently stated to be a gold 
mining company, with a demand of only 3,000 kW. 
In addition, there is a great deal of heavy tree and 
bush country and not a little barren ground. On 
the other hand, the potential water-power resources 
are very large and, so far, not more than one-tenth 
of them, in spite of the figures given above, have 
utilised. Progress must, therefore, 
the lines of the supply creating the demand, as 
incidentally it has in Norway and, as Dr. W. M. 
Thornton has pointed out, if cheap power can 
create industry, New Zealand may, in time, perhaps 
before very long, become one of the great manufac- 
turing districts of the Empire. 


been 


Engineers, no less than sociologists, will learn with 
interest that the not inconsiderable development 
which has already taken place has been brought 
about under Government control. Briefly, the 
administering authority is the Public Works Depart- 
ment, which, by an Act passed over thirty-five 
years ago, has the sole right to use the water of 
lakes, rivers and other waterways for the generation 
of electricity. A later statute gave municipalities 
the right to supply electricity in their own or conti- 
guous areas, but a still more recent measure—the 
Electric Power Boards Act—enables a supply to 
be given over a much larger area by authorities 
with that title, somewhat on the lines suggested in 
the well-known McGowan report. These Boards, 
of which there were forty-one last year, purchase 
energy in bulk from the Government, which owns 
forty-one generating stations, thirty-five of which 
are operated by water power. There are also one 
small steam station and five small oil-engine stations 
in regular use, while, in addition, there are ten 
stand-by stations, with an aggregate capacity of 
75,850 kW. which are operated by steam, and 
twenty-one similar stations with a total capacity 
of 18,635 kW, in which oil engines are installed. 
These stations naturally fall into two main groups, 
those installed on the North Island and those 
installed on the South Island, there being no 
connection between the two. On the North Island 
the principal stations are at Arapuni, Waikaremoana, 
Mangahao and Horahora. and have an aggregate 
installed capacity of 165,000 kW, in addition to 
5,250 kW of stand-by plant, while on the South 
Island there are hydro-electric stations at Waitaki, 
Lake Coleridge and Monowai, together with a Diesel 
station, the aggregate capacity of the main plant 
being 73,560 kW and of the stand-by plant 5,760 
kW. Power is transmitted and distributed at 
pressures varying from 110 kV to 3-3 kV from these 
stations, mainly by overhead lines, the total route 
miles of line being 1.286 on the North Island and 
3,168 on the South Island. 

Full details regarding the operation of this plant 
and equipment and of the steps that are being 
taken to deal with future development, are given 
in an Extract from the Public Works Statement 
for the vear ending March 31, 1938, by the Hon. R. 
Semple, Minister of Works, which, together with 
the Reports of the Engineer-in-Chief and of the 
Chief Electric :! Engineer, have recently been pub- 
lished in Wellington by the Government Printer. 
In the first of these documents, it is stated that the 
amount of power supplied from the Government 
system “has shown phenomenal increases during 
the year.” This is illustrated by the fact that the 
maximum demand on the North Island system 
increased from 100,000 kW in 1932 to just under 


180,000 kW last year, while the corresponding 


1,485,239 | 


follow | 
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figures for the South Island were 30,000 kW and 
70,000 kW, respectively. Nevertheless, the Minister 
points out that there are still some 20,000 homes in 
the Dominion which are without a supply and with 
which, moreover, it has not yet been found possihle 
to deal on economic lines. Considering the progress 


| that is being made, it is, however, not surprising 


to learn that there has been a good deal of activity, 
both in extending existing stations and transmission 
lines and in making surveys and investigations 
for new works. To provide additional generating 
capacity, two 21,000-kW units were installed at 
Arapuni, and a commencement was made with a 
new 40,000-kW station below the existing station 
at Waikaremoina, to which, in turn, 20,000 kW 
has been added. Orders have also been placed 
for two new 15,000-kW units, which will be installed 
at Waitaki, and the Diesel engine piant at Lyttelton 
has been re-erected at Dobson on the West Coast 
to meet the special demand for mining purposes 
in that area. In addition, surveys have been carried 
out into further schemes on the Waikato River, 
on the control works at Lake Tekapo and for a 
power station on the Rakaia River, which during 
the winter months will utilise the water diverted 
from the Rangitata River. On the other hand, 
during the summer months the water will be utilised 
for irrigation purposes. As regards transmission, 
additional main lines have been erected to give a 
supply to the Bay of Islands Power Board, and to 
duplicate the existing line from Arapuni to th 
Bay of Plenty, and later to act as a main connection 
between the stations at Arapuni and Waikaremoana. 
Similarly, an additional double-circuit line has been 
erected from Arapuni to Auckland, connecting 
with the existing substations at Melling and 
Masterton, and so providing a triple line to Welling- 
ton and an alternative to Wairarapa. Work is 
also in hand on the main transmission lines between 
Lake Coleridge and the West Coast and between 
Dunedin and Southland. 

As regards operation conditions were generally 
favourable and lightning caused little trouble to the 
power lines. Indeed, considering the long mileag 
of overhead lines, the number of faults causing 
interruption were commendably small. On the 
other hand, there were several interruptions on the 
telephone system, among other causes being induced 
currents both from the Power Board’s own system 
and from departmental lines. A certain amount of 
trouble was also caused by malicious interference. 
such as wires being thrown across the line and, of 
course, stone throwing. Further trouble arose 
from the “blistering” of copper-weld telephone 
wire, with resulting breaks or rust patches where 
the inner steel had become exposed. As there are 
about 2,240 miles of this wire in use, a thorough 
examination was made and various cross-sections 
were mounted, polished and microphotographs 
prepared. The basic cause of the blistering appears 
to be the eccentricity of the steel core, so that 
in places the copper was unduly thin. It is 
added that the trouble appears to have been ove! 
come in material of recent manufacture. Breakage> 
of wires occurred on 1,386 occasions, falling trees 
being the cause in 29-4 per cent. of the cases. In 
four places the fact that no systematic clearing 
of gorse and scrub had taken place for some time 
resulted in fires occurring under the lines and the 
precaution was therefore taken of expediting the 
clearing work during the summer months. 








NOTES. 
Roap anp Town PLANNING. 


An exhibition entitled “ Road Architecture 
the Need for a Plan ’ was opened by the Rt. Hon. 
Herbert Morrison, M.P., at the Royal Institute o! 
British Architects, 66, Portland-place, London, W.1. 
on Wednesday, March 1, and will remain open until 
Thursday, March 30. Since 1910, the number of 
vehicles on the roads of this country has increased 
by 1,935 per cent., while the area of the roads has 
only risen by 2 per cent. Moreover, our highways 
are controlled by more than 1,500 different autho- 
rities, their lay-out is frequently unsuitable tor the 
use to which they are being put, and often thei 
construction leaves much to be desired. The 
points are illustrated in all their aspects 
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was mitigated, however, by the small proportion of 
these ships constructed in British shipyards—only 
28 per cent. of the ships and less than 20 per cent. 
of the tonnage ; and by the additional fact that, 
of the new construction in hand, and intended for 
British Corporation classification, only 10 per cent. 
was being built in Britain. The shipping position, 
continued Mr. Innes, was a matter of personal 
concern to everyone in the country. British owners 
could now buy ships of certain types more cheaply 
abroad than at home. Foreign yards and foreign- 
built ships were little inferior, if at all, to our own ; 
foreign shipyards could adopt more elastic methods 
than British yards, and were not less progressive. 
The merchant and fishing fleets, and their crews, 
were as essential to national defence as the Royal 
Navy and its personnel, yet practically no cargo or 
fishing vessels were being built in this country. 
Sir Maurice Denny, Bt., C.B.E., chairman of the 
Technical Committee, confirmed Mr. Innes’ remarks 
on the reduced amount of new construction in hand, 
as reflected in the activities of his committee, but 
reported that it had been well occupied in other 
directions ; more particularly, in the preparation 
of Rules for welding pressure vessels, and in a| 
general revision of the Ship and Machinery Rules. 
These would eventually contain, inter alia, the 
new standards for hatch-cleats and wedges, and for 
independent means of securing the covers on exposed 
hatchways, to which the Chairman had referred in 
his 1938 address. 


are many, at this exhibition by excellent full-scale 
photographs, models, posters and statistical infor- 
mation, the whole being linked together by a hand- 
book which deserves close study. The purpose 
of the exhibition is to show that town planning 
should be based on the needs and wishes of the 
ordinary man, and road planning on where the traffic 
wishes to go. It is introduced by a “ photomontage”’ 
fittingly representing chaos, after which the mis- 
takes of the past, the situation in the present what 
is being done and what ought to be done in town 
and country are set out. It is taken as axiomatic 
that great main roads must not pass through resi- 
dential or industrial areas. They must also be 
standardised as regards width, surface, junctions, 
signs and lighting and should be fully protected 
against ribbon development and other human 
errors. A model of an entirely new town designed 
on the principles illustrated is exhibited and a 
second working model. complete with moving 
vehicles, contrasts an ideal Ministry of Transport 
road and a specially designed motor road with a 
‘normal” village street having a level crossing 
and ribbon development. A further feature is a 
“ documentary ”’ film advertising the road system 
proposed in the Bressey Report and showing how 
traftic flow on the new roads in New York is being 
facilitated by use of “ flyovers,” and clover-leat 
crossings. The exhibition is subsequently to be 
taken on a year’s tour of various provincial centres. 


THe ENGINEERING SECTION OF THE BRITISH 
ASSOCTATION. 


- ‘as a ; , THe JUBILEE oF THE INstITUTE OF MAartNeE! distinction is drawn between military and commer- 
rhe British Association will hold its summer Deetwnee oe a ar ig th th pia’ Und 
meeting in Dundee this year, from September 1 to 6 UNGINEERS. cial communications, for, as the author states, 
© t., ? ‘ ° nl . re . ° = ili 7 re nts re an | Ee i § ° 

and we are informed that the Organising Committee Che declaration that the British Empire was | military movements are only influence d in 80 fai 
as the opposing fleet’s zone of predominance 


created by shipping, maintained by shipping, and | 
would stand or fall by shipping, made by the| 
Rt. Hon. Oliver Stanley, M.P., President of the | 
Board of Trade, at the jubilee dinner of the Institute | 
of Marine Engineers, typified the general tone of 
a forceful speech. The dinner, held at the Con- 
naught Rooms, London, on Wednesday, March 7, 
was attended by an exceptionally large and repre- 
sentative company, which appeared to derive much 
each author will describe some item of special | Satisfaction from this Governmental recognition of | 
interest or novelty in the work on which he is| the national and Imperial importance of “ Empire | 
engaged, the object being to show the Association | Shipping,” the subject of Mr. Stanley's ramen 
something of the work of the younger men and also Other British industries had flourished and even- | 
to enable the latter to gain experience in summarising | tually disappeared, he said, without permanent | 
their work and putting it forward for criticism with- , harm to the nation, but it could not afford to see | 
out having to undertake the more laborious task of the disappearance of its shipping, which contributed, | 
preparing a paper suitable for presentation at an in 1938, 100,000,0001. of foreign exchange to on 
ordinary meeting of one of the engineering institu. country’s service—twice as much as any other | 
tions or scientific societies. In general, it not @Xporting industry. Sir Alan Anderson, who 
proposed that these short papers should be pub- 
lished in the technical Press, partly because authors 
may be prepared to give some particulars of work 
on which they hope to publish a fuller account 
subsequently, and partly because they may not 
feel justified in writing a paper of the completeness 
which would be desirable for general publication. 
\s it will probably be necessary for the Organising 
Committee to make a selection from the contribu- 
tions offered, it is suggested that summaries of 
thout 200 words should be sent to the Recorder, 
Wing-Commander T. R. Cave-Browne-Cave, Univer- 
sity College, Southampton, by the end of June, but 
preliminary applications should be made to him as 
soon as possible. We understand that notices to the 
thove effect have been sent to a number of pro- 
fessors and others in charge of research work, in 
order that they may encourage suitable authors to 
submit short papers. Others may regard this note 
iS an invitation to do so. 


of the Engineering Section proposes to continue the | 
arrangement inaugurated at the Cambridge meeting 
last year, of devoting some of the time available to 
the delivery of a number of short communications 
by junior engineers or research workers who are 
under thirty years of age. Each speaker will be 
allowed a total time of from 20 minutes to 30 
minutes, which may, at his option, include, say, 
10 minutes for a brief discussion. It is hoped that 


is 


to-day and recounted its present economic difficul- 
ties and other “ gloomy topics of the Chamber of 
Shipping,” concluded with a tribute to the work of 
the marine engineers who, in sixty years, had 
divided the risk of sea travel by 100; in the last 
40 years had divided fuel costs by 3; and had 
enabled comfort to be improved out of all know- 
ledge, in ways that statistics could not show. 
Admiral Sir Roger Backhouse, G.C.B., First Sea 
Lord who proposed “The Institute of Marine 
Engineers,’ continued the comparison in its relation 
to warships, stating that, in the last few years, 
Admiralty boiler weights had been reduced by 10 
per cent. to 15 per cent. If H.M. ships Nelson and 
Rodney had been built to-day, instead of in 1922, 
he continued, they could be given at least 50 per 
cent. more power for the same weight and space 
of machinery, and the efficiency of the propelling 
plant would be 10 per cent. greater. Sir E. Julian 
Foley, C.B., the President, responded to this toast, 
and also to the proposal of his health, by Lord 
Hyndley, which concluded the proceedings. A 
souvenir of historic interest was a brochure sum- 
marising the progress of the Institute from 1889 to 
1939, and containing portraits of the principal 
officers in those years. Members who could recall 
the late Mr. James Adamson—Member No. 1—only 
as the frail old man of post-war years needed the 
aid of the caption to identify the full-bearded 
honorary secretary of fifty years ago; but. the 
identification established, it was not difficult to 
visualise something of the resolute pioneer work 
from which has arisen the present society of more 
than 4,000 members. 


THE BRITISH CORPORATION REGISTER. 

The 49th annual meeting of the British Corpora- 
tion Register of Shipping and Aircraft was held in 
(slasyow on Wednesday, March 8, under the chair- 
manship of Mr. Gilbert J. Innes. Commenting upon 
the report of the Corporation’s operations during 
1938, Mr. Innes said that it had been a good year 
i many respects, notably in the number of ships 
accepted for classification. The gross addition to 
the Register, 156 ships, representing more than 
24,000 tons. was the largest recorded in any single 
year of the Corporation’s existence, and was 17 per 
*nt. above the previous highest total. which 
cceurred in 1921. Satisfaction with this result 


responded, having surveyed the shipping position of | h 


| convenience would rather indicate capitals ; 
| Grand Fleet is definitive to an extent that “ the 
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Sea Power and the Next War. By Lirut.-ComMANDER 
A. C. Brett, R.N. (retired). London: Longmans, 
Green and Company. [Price 6s. net.) 

THe almost inhuman detachment with which the 

professional strategist views the problems and 

implications of his science was well illustrated when 
the late Mr. H. O. Arnold-Forster, M.P., wrote his 
little monograph, Jn a Conning Tower, some forty 

five years ago. He described an imaginary action 

between the British battleship Majestic and a 

United States battleship in which the latter was 

sunk, taking down with her the commanding officer. 

“ formerly U.S. naval attaché in London.” Inside 

the front cover of the booklet, among other apprecia- 

tive notices, was one from that very officer, written 
from the United States Embassy and applauding 
the author’s attempt to portray the probable course 
of a future engagement between heavy ironclads. 
It is in such a mood of complete objectivity that 
the reader should approach Lieut.-Commander Bell's 
survey of Sea Power in the Next War; even though 
the author himself occasionally exhibits apparent 
partiality, as when he seeks to illustrate the abstract 
principles of warlike strategy by reference to his- 
torical instances. Such occasions are few, however, 
and do not seriously detract from the force or the 
clarity of the general exposition. The main theme 
is that war is essentially a struggle for the control 
of communications and, to be successful, must be 
waged with this sole object in view. A necessary 


obstructs them,’ whereas ‘a fleet, well-situated, 
may control the motions of thousands of merchant- 
men.” How these influences operated in the last 
war is skilfully summarised as an introduction to the 
possible course of the next, which is examined in 
separate chapters severally devoted to the strategical 
considerations inherent in naval warfare between 
Britain and Japan, Germany or Italy. In the 
author’s opinion, such a war with Japan might well 
end in a stalemate, for economic reasons; in a 
conflict with Germany, naval power in itself would 
not now be decisive and, in some circumstances, 
might produce less result than in the last war ; but 
if Italy were the antagonist, British sea power would 
probably prove decisive. 

It is not practicable to follow out the arguments 
leading to these conclusions, even if it were fair to 
do so in a review ; but, as evidence that the author 
has kept abreast of modern conditions in formulating 
is cases, mention may be made of his insistence on 
the military significance of lubricants, and (which 
may surprise some) of ball bearings. The presenta- 
tion invites occasional criticism—for example, in 
the use of lower-case initial letters where custom and 
the 


grand fleet * is not. Sueh points, however, distract 
the attention only momentarily. Other strategists 
may question details, or statisticians and economists 
quibble over an occasional figure, but the book 
succeeds in the main object of showing the limita- 
tions as well as the potentialities of sea power ; the 
importance of which to the British Empire may be 
sufficiently summed in the reminder of the late 
Earl Beatty that “ history shows no instance of sea 
supremacy, once yielded, being regained.” 


Fluid Mechanics for Hydraulic Engineers. By Proressor 
Dr.-Inc. Hunter Rouse. London: McGraw-Hill 
Publishing Company, Limited. [Price 30s.] 

Not many years ago the mathematical study of 
hydromechanics was confined to a frictionless fluid 
which, of course, differed in important particulars 
from actual fluids, with the result that hydraulics 
was then based mainly on empirical formule. The 
work of co-ordinating the two is necessarily of more 
recent origin, dating from the recognition that 
Lanchester’s theory of circulation suffices to account 
for the lift on an aerofoil, and the adoption of 
Prandtl’s idea that the effect of viscosity becomes 
negligibly small at points beyond the boundary layer 
of a fluid. A perusal of scientific and technical 
papers published during the past twenty years or 








284 


ENGINEERING. 











[MARCH I0, 1939. 








so shows at once the manner in which students of 
engineering on the one hand, and of aeronautics 
on the other, have gradually established the founda- 
tion of modern views on hydraulics. This explains 
why some authors treat the fundamental principles 
of both subjects under the common heading of 
fluid mechanics. Although it makes for conciseness, 
the procedure has one disadvantage from the 
engineering point of view, in that the application 
of the theory of hydraulics does not receive sufficient 
consideration. The co-ordination of both branches 
of research, however, enables Dr. Rouse’s volume 
to fill a gap in the library of an engineer who is in 
any way concerned with the flow of water and of 
fluids generally, as well as a vacant place on the 
hookshelves of the well-informed naval architect. 
Such readers can scarcely fail to appreciate the clear 
formulation of the equations of motion and the 
pplication of conformal representation to typical 
profiles, set forth in the first 130 pages. 

Of much greater significance, however, is the fact 
that the author has borne in mind the practical 
implications of his work, as is perhaps best shown 
in Part IT, which will no doubt prove to be the most 
attractive, relating as it does to the motion of 
viscous fluids. For example, laminar flow, together 
with other matters, is illustrated by reference to the 
principles of lubrication, before the student passes 
to the consideration of turbulent flow, and the 
characteristics of the boundary layer. Moreover, a 
general idea of the disturbance caused by obstruc- 
tions, and particularly piers, is readily gathered from 
the excellent photographic reproductions which are 
included in the chapter on flow round immersed 
hodies. These and other illustrations also offer help 
in the way of visualising the contributory factors in 
the erosion of river banks and beds. An extensive 
knowledge of experimental work is evidently em- 
hodied in the fairly complete examination under- 
taken in the chapters on the flow of water in closed 
and in open channels, which may be affected by the 
presence of weirs, sluice gates, and spillways. 

The last chapter in Part IT deserves special men- 
tion, since it deals with the movement of sediment 
and suspended matter, a subject on which there is 
need for further investigation. This is but one 
instance in which attention is here drawn to matters | 
of direct value to research students, whose require- 
ments are not invariably satisfied by the usual pro- 
cedure of appending a long list of unco-ordinated 
literature to an engineering hook. Stated otherwise, | 
the author has prepared a self-contained treatment 
in which the results of numerous investigators find 
a place in the body of the text and in the appendix | 
devoted to the physical properties of the more 
common fluids. 

(Gravity waves in open channels and the pheno- 
menon of surging are discussed in Part III, though 
it is to be regretted that the analysis has not been 
extended to cover the of such waves in a 
svstem of channels connected in various ways. 
What is actually said on these points has, neverthe 
less, a potential value for engineers engaged on sea- 
defence work and for naval architects. An expres 
of appreciation due to the Engineering 
Societies’ Monograph Committee. formed by the 
senior engineering institutions in the United States, 
under whose auspices this addition to noteworthy 
sources of information is published. 
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Mehrspindel- Lutomaten By Dr.-Inc. Hans H. Frx- 
KELNBURG Berlin Julius Springer [Price 18.60 
marks 

INDUSTRIAL conditions in recent times have de- 


manded an increasingly large production of small 
to meet tne rising requirements of 
consumers. ‘This has resulted in extensive revisions 
of machine-shop methods and processes in general, 
particular attention to individual machine 
tools. This is especially true in the case of the 
multi-spindle automatic, which is so eminently 
suitable for the mass production of small parts. 
Che applicability of automatic machines to certain 
classes of work has been recognised for some time, 
uid the machine itself has developed accordingly. 
Che multi-spindle automatic is now widely used, 
but not much has been published in book form on the 
subject, and this treatise on the operation of an 
important type of production tool should, therefore, 


be of value to designers 


om ponents 


Dr. Finkelnburg’s book contains some 200 pages, 
in which he has summarised the existing knowledge 
on automatics and its application to modern condi- 
tions of production. He traces the development of 
the multi-spindle automatic, the possibilities and 
limits of installation from the point of view of costs, 
the number of pieces required, and other economic 
considerations. He then proceeds to examine 
various types in detail, including fixed, magazine 
and semi-automatic machines and discusses the 
working possibilities of each. 

The scope of the work may be judged from the 
following selection of the subjects dealt with :—In 
dealing with production, the author considers | 
sizes of pieces, spindle speeds, output and time 
per piece, accuracy of production, and lost time. 
In connection with the machine, he discusses the 
spindle holder, work carrier, tools, cutting pressures, 
magazine and hand feeding, tool movement, gear 
changing, governing, cam profiles, &c. The subject 
is treated in an able manner and, although relatively 
brief, the book should interest production engineers 


concerned with this branch of engmeering. A 

bibliography is also included. 

Lluminium lite History Metallurgy and Uses. By 
Dovetas B. Horss Milwaukee: The Bruce Pub 


lishing Company Price 3 dols. 


Tuts book opens with a review of the early attempts 
made by Oersted, in 1825, to obtain aluminium 
in the chemical laboratory, by heating aluminium 
chloride with potassium amalgam and dissolving out 
the salt with water. A few years later, Wéohler 
used metallic potassium instead of the amalgam, 
and Sainte-Claire Deville improved upon Wohler’s 
method by substituting metallic sodium for metallic 
potassium. C. M. Hall, after trying these methods 
in a small chemical laboratory, installed by him at 
his home at Oberlin, Ohio, U.S.A., found in 1866 
that cryolite, a sodium aluminium fluoride mineral, 
when molten, would dissolve aluminium oxide, or 
alumina, and that the resulting solution would 
conduct electricity. At about the same time, 
Héroult, a young Frenchman of the same age as 
Hall, made substantially the same discovery. Such 
is, briefly, the early history of the manufacture of 
aluminium by the electrolytic process, as given by 


| the author, who adds that this metal, which was 


not isolated until 1825, and did not become a 


|}common commercial metal until the latter part of 


the nineteenth century, ranks at the present time 
fifth in tonnage among the commercial metals in 
point of world production, following iron (and steel), 
copper, zine and lead. 

Approximately 8 per cent. of the surface layer 
of the earth, we are told, consists of aluminium. 
The metal is never found in the native state ; its 
compounds are principally the silicates and oxides, 
but at present it is produced on a commercial scale 
from one mineral only, namely, bauxite. This is 
a hydrated aluminium oxide containing as impurities 
the oxides of iron, silicon, titanium and several other 
elements. According as it occurs, bauxite is quarried 
in the open, or obtained from pits and underground 
it is then broken up, washed, screened 
and dried. The impurities it contains are removed, 
in the first place, by a wet chemical process, by 
which the aluminium hydrate of the ore is dissolved 
out by means of sodium hydroxide. reprecipitated, 
and calcined to form the aluminium oxide. Then 
follow further chemical and other treatments to 
obtain the commercially pure aluminium oxide. or 
alumina, dealt with in the electrolytic process for the 
production of aluminium. About 2 lb. of bauxite 
go to make | Ib. of pure alumina, and about 2 Jb. 
of the latter required for making | lb. of 
aluminium. 


galleries : 


are 


The author then proceeds to describe the reduction 
of the purified bauxite for producing aluminium, 
and states that about 12 kWH are required to 
obtain | lb. of the metal; he adds that the electro- 
lytic production of aluminium based the 
solvent action of cryolite on alumina, and on 
the fact that alumina, when dissolved in the cryolite, 
can be decomposed by the passage of an electric 
current, without change in the solvent cryolite. 
The reduction process, the casting into ingots and 
moulds, the manufacture of bars, rods, wire and} 
various rolled sections are described and illustrated 


is on 





Other chapters deal with the chemical and physica] 
properties of aluminium and aluminium alloys, the 
machining of both, the die-stamping and spinning 
of sheets, the riveting of structural bars, welding 
and polishing. Numerous industrial and commercial 
articles which can be made of the metal and its 
alloys are also illustrated and described. 

The purpose of the book, the author states, is to 
provide the student with data on aluminium which 
will enable him to obtain the basic principles without 
becoming involved in detail. This purpose is fully 
met ; the book, however, is likely to be of interest 
to a much wider circle. We may add, in conclusion, 
that statistics show that the world production of 
aluminium amounted to 483,000 tons in 1937. So far 
as we are aware, the attempts made to utilise this 
metal in the food-canning industry have not been 
successful hitherto ; when the difficulties surround. 
ing this application are solved, there is no doubt 
that the consumption represented by the above 
figure will be enormously increased. 


Overseas Trade and Export Practice. By G.T. MacEwan. 


London : Macdonald and Evans. [Price 12s. 6d. net. 
ALL students of affairs realise that conditions 
affecting the buying and selling of goods to and 
from markets overseas tend ever to become more 
complex. Tariffs, trade agreements, quotas, subsi 
dies and other discriminatory expedients, have lony 
provided difficulties of their own, while the uncer- 
tainties consequent on political and economi: 
aspirations tend to check enterprise and, by under 
mining confidence, make foreign exchange markets 
especially sensitive. That international trade. once 
so buoyant, should have greatly shrunk in volume 
is, therefore, scarcely surprising. In order to grasp 
the significance of the present position and trend of 
these affairs, it is essential to examine the funda- 
mental issues and to trace, step by step, the 
influences that have led to the complicated techni- 
calities involved in present day overseas trade and 
export practice. In setting out to present a readable 
survey of so wide a field as is covered by this work. 
Mr. MacEwan has provided a treatise that will 
greatly help both the theoretical and practical 
student of this branch of economics. 

The book opens with a review of the growth of 
international trade from very early times to the 
present day, and gives an indication of its tendencies 
in the immediate future. The various restrictions 
upon such commercial intercourse then naturally 
follow. and the transition is traced from free trade 
through different forms of tariff reform to quotas. 
commercial treaties and trade agreements. The 
fundamental importance to world prosperity of 
remunerative prices for primary products is empha- 
sised, and stress is rightly laid on the vital necessity 
to British manufacturers of export trade. The 
treatment of this subject is indicated by section 
headings, covering the policy underlying successful 
exporting, the costing of goods for export. the manu 
facturer’s export organisation. transportation. the 
importance of sound and suitable packing. and 
despatch from factory to docks. The important 
matter of the various methods of marketing manu 
factured products also outlined under such 
headings as export sales and propaganda, financ 
and credit risks, organisation in overseas 
markets. market control facts and figures. group 
selling. overseas market research, &c. Owing to 
the exigencies of space, the treatment is necessaril\ 
general in character, but is well covered and clearly 
expressed. Further chapters deal in similar fashion 
with industrial combination and with Government 
and other services to overseas trade. The essential 
matter of financing such trade is then outlined. 
while the final chapters deal with trade marks and 
with publicity, which must now regarde:| 
almost as a separate department of industry. \ 
short bibliography is appended which should prov 
a useful guide to further study. 

A work planned on general lines is open to the 
charge that more weight should have been devoted 
to the matters in which the critics are specially 
interested ; others are equally likely to complai! 
because some aspect has been omitted. Som 
such comments might be made with respect to this 
volume, yet a conscientious study of it cannot fai! 
to provide the reader with a broad and sure founda 
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tion of this important economic subject. There | 


are, however, one or two suggestions which would | 
facilitate reference when occasion arises. Reference | 
is made in the text to chapters when the appro- | 
priate pages might well be substituted. An instance | 
occurs on page 105, where ** Chap. V 


* might use- | 
fully be replaced by “ p. 175,” thus obviating the | 
need to consult the contents or index. Also, where | 
more than one reference occurs in the index, the | 


principal one might appear in heavy type. 








MECHANICAL STOKING ON BOARD 
SHIP. 


rue objects of the British Coal Campaign, under the 
direction of Admiral Sir Reginald Hall as chairman, 
and Commander Geoffrey Bowles. R.N. (retired), as 
secretary, are sufficiently well known to need no recapi- 
tulation: and it is true to say, in the words of the 
Campaign manifesto, that ~ the ever-increasing use of 
foreign oil and the neglect of our own indigenous | 
fuel has been watched with anxiety ~’ by many who, 
perhaps, did not always see eye to eye with its sponsors 
in some of their more drastically revisionary counter- 
proposals. It was a good move, therefore, on the 
part of the Campaign council to organise a demon- 
stration of the mechanical firing of coal in a vessel 
which, with two sister ships, has operated successfully 
by this means for several years in a somewhat exacting 
service, 

The ecross-channel train-ferry steamer Shepperton | 
Ferry, in which the demonstration was staged at Dover, 
on Saturday last, March 4, is one of three vessels | 
built for the Southern Railway in 1934, by Messrs. | 
Swan, Hunter and Wigham Richardson, Limited, for | 
service between Dover and Dunkirk. Full particulars | 
of the three ships were given by Sir Westcott Abell, | 
K.B.E., in a paper read before the Institution of 
Naval Architects in 1935,* and it is sufficient for the | 
present purpose to mention that they are driven by | 
twin-screw Parsons geared turbines, each set developing | 
2.500 shaft horse-power at a propeller speed of 200 r.p.m. | 
ind taking steam from Yarrow water-tube boilers fired | 
by mechanical stokers of the Taylor type. There are 
four boilers, working at a pressure of 250 Ib. per square | 
inch and a final steam temperature of approximately 
460 deg. F. The Taylor stokers have a width between 
the side walls of 17 ft. 1} in. and a projected grate area 
of 62 sq. ft.; they are supplied with air for combustion 
it a temperature of 380 deg. F. 

The demonstration consisted of a run of about two | 
hours off Dover, where the vessel had been lying in the 
train-ferry dock with low fires. A full head of steam 
was quickly raised, and after clearing the harbour, the 
flexibility of the mechanical stoking equipment was 
shown by the instant response to “ Stop” and “ Full 
Speed” orders telegraphed from the bridge. Nor- | 
mally, it was stated, from 5 minutes to 10 minutes 
Warning is given of such changes in operating condi- 
tions, but in this instance practically no notice was 
given. No appreciable smoke emission accompanied 
the changes ; neither did the safety valves lift, beyond a 
momentary flutter on one or two occasions. Kent coal 
was used, from the Betteshanger Colliery. At the 
luncheon on board, Mr. D. McQueen, engineer super- 
intendent for the Southern Railway at Dover, stated 
that, in the three vessels, Twickenham Ferry, Hampton 
Ferry, and Shepperton Ferry, two operating with 
British crews and one with a French crew, the variation 
in coal consumption over long periods did not exceed 
24 per cent. 

Mechanical coal firing, Mr. McQueen added, had 
been decided upon for the cross-channel passenger 
steamer, of 11,000 shaft horse-power, recently ordered 
from Messrs. William Denny and Brothers, Limited, 








*e > 
See ENGINEERING, vol. exxxix, page 426 (1935). 


|and February 13, in all but a few industries. 


|employment, making a total of 1,896,718. 


Dumbarton. By courtesy of the Southern Railway 
Company, we reproduce, in Figs. | and 2, above, 
arrangement drawings of this vessel, which is intended 
to operate on the Dover and Folkestone services. The 
drawings show the positions of the coal bunkers, from 
which the coal will be fed by gravity to the stoker- 
fired Yarrow boilers. The capacity of the bunkers 
will be sufficient for a week’s normal steaming, with an 
adequate margin. The principal dimensions of the new 
steamer will be: Length, overall, 350 ft., and between 
perpendiculars, 330 ft.; breadth, moulded, 50 ft.. and 
overall, 51 ft. 8 in. ; .and moulded depth, 17 ft. 9 in. to 
the main deck. 








LABOUR NOTES. 


THE Ministry of Labour provisionally estimates that, 
at February 13, the number of insured persons, between 


| the ages of 16 and 64, in employment in Great Britain 


was approximately 12,222,000. This was 143,000 
more than the total for January 16. It is estimated 
that on a comparable basis there was an increase of 
approximately 70,000, as compared with February 14, 
1938. Employment improved, between January 16 
The 
improvement was most marked in building, public- 
works contracting, agriculture and horticulture, and 
stone quarrying (in which employment at January 16 
was adversely affected by bad weather), and in iron and 
steel and metal-goods manufacture, engineering, and 
the textile, clothing, boot and shoe, and pottery indus- 
tries. On the other hand, there was a decline in 
employment in coalmining in South Wales and Mon- 
mouthshire. 


At February 13, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,538,512 wholly unemployed, 291,680 
temporarily stopped, and 66,526 normally in casual 
This was 
142,308 fewer than the number on the registers at 
January 16, but 86,297 more than at February 14, 
1938. The total on February 13 comprised 1,402,417 
men, 55,191 boys, 380,664 women, and 58,446 girls. 


a 


The total of 1,896,718 registered unemployed included 
1,740,913 persons who were applying for benefit or 
unemployment allowances. An analysis of these 
applicants, according to the length of the last spell of 
registered unemployment, is as follows :—290,000, or 
17 per cent., 12 months or more ; 1,293,000, or 74 per 
cent., less than six months ; 1,027,000, or 59 per cent., 
less than three months; 727,000, or 42 per cent., 
less than six weeks. Of the persons on the registers 
at February 13, 1939, about 61 per cent. were applicants 
for insurance benefit and about 31 per cent. for un- } 
employment allowances, while about 8 per cent. had | 
no application for benefit or unemployment allowances. | 


Between January 16 and February 13, the numbers 
of unemployed persons on the registers decreased by 
17,469 in the London area, 13,904 in the South-Eastern 
area, 6,446 in the South-Western area, 22,969 in the 
Midlands, 26,909 in the North-Eastern area, 25,659 in 
the North-Western area, 11,215 in the Northern area, 
and 18,826 in Scotland. They increased by 1,099 in 
Wales. 


The estimated numbers in employment at Feb- 
ruary 13 and at January 16, are inclusive of persons 
insured under the agricultural scheme, and also of 
persons in certaia classes of domestic employments 
which became insur’ ble in April, 1938. The comparison 
between the numbers in employment in February, 1939, 
and February, 1938, has been based on the total num- 
bers insured, inclusive of agricultural workers, but 
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The Railway Staff National Tribunal issued its 
award last week on the claims of the National Union 
of Railwaymen, the Associated Society of Locomotive 
Engineers and Firemen, and the Railway Clerks’ 
Association for higher wages and other improvements 
of working conditions. It found against all the claims 
except two, and these were of minor importance. Both 
were in the list put forward by the National Union of 
Railwaymen. The decision of the Tribunal on the 
first of them was that every employee required to come 
on duty on Sunday who is not at present entitled to 
a minimum total payment of as much as three hours 
at the Sunday rate, shall be entitled to that minimum. 
On the second claim admitted, the Tribunal’s finding 
was that spreadover working may be arranged up to 
10 hours in cases where the men can be booked off and 
free from duty for the period in excess of the rostered 
day; and it may be extended to 12 hours in cases 
where the difficulties of arranging the work are such as 
to make a spreadover beyond 10 hours necessary as 
the only alternative to an unjustifiable waste of time 
and expenditure, unless the hardship or inconvenience 
to the staff is so great as to outweigh the economy to be 
gained. The effect of the finding on the first claim will 
be, if the award is accepted, to make the minimum 
Sunday duty payment three hours instead of two hours, 
and that of the finding on the second claim to oblige 
the companies to justify any spreadover period in 
excess of 10 hours. 


The principal claims of the National Union of Rail 
waymen were :—A minimum wage of 50s.; abolition 
of the spreadover ; 12 days’ holiday with pay ; abolition 
of extended rosters ; a minimum of four hours’ pay at 
the Sunday rate for each time of signing on duty on 
Sundays. The Associated Society of Locomotive 
Engineers and Firemen asked for an advance of approxi 
mately 1s. a day for drivers, motormen, and firemen, 
and of 1s. 4d. and 1s. a day for cleaners ; 12 weekdays’ 
holiday with pay after 12 months’ service (instead of 
six days); and the abolition of extended rosters. The 
Railway Clerks’ Association claimed a 40-hour week ; 
an advance of 201. in the maximum pay of certain 
clerical grades, stationmasters, and supervisors ; and 
other concessions in respect of night duty, unappointed 
staff, and holidays graduated according to length of 
service. Concession of the full demands of the unions 
would have increased the wages bills of the main-line 
railway companies by 6,869,000/. a year in respect of 
persons directly within the scope of the applications, 
and the making of similar concessions to other grades 
of staff to which the findings of the Tribunal are cus- 








exclusive of those domestic workers who became 


insurable in April, 1938. 


tomarily applied would have added several millions 
more to the total. 


While rejecting the claim for a 50s. a week minimum 
wage for adults, the award says * The Tribunal are ot 
opinion that a strong case has been presented for 
making an increase upon the lowest rates a first claim 
so soon as the financial position makes any substantial 
concession possible.” 


At conferences in London last week with the Engin 
eering and Allied Employers’ National Federation, 
representatives of the engineering trade unions re-stated 
their claims for higher wages and other improvements 
in working conditions. Two meetings took place. At 
the earlier one, Mr. Little, the president of the Amal 
gamated Engineering Union, spoke for his own organisa- 
tion and the National Union of Foundry Workers, and 
at the later one, Mr. Hodgson, the general secretary of 
the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society, elaborated the claim of the Engineering Joint 
Trades Movement, to which neither the A.E.U. nor the 
Foundry Workers is affiliated. An official statement 
issued at the close of the forenoon conference was in 
the following terms :—*‘ Mr. Little, on behalf of the 
unions, replied to certain points which had been made 
by the director of the employers’ federation, Sir 
Alexander Ramsay, at the previous conference. He 
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also introduced in considerable detail further arguments 
and statistics in support of the unions’ application. 
The employers pointed out that the submissions put 
forward were so comprehensive that they would require 
to be carefully examined, and it was agreed that for 
this purpose the conference should stand adjourned to 
. date to be agreed upon.”’ The official statement issued 
it the close of the afternoon conference was to much the 
same effect. Sir Charles Craven, the president of the 
Engineering and Allied Employers’ National Federa 
tion. was in the chair at both meetings 


The January issue of the Review of the United 
States Bureau of Labour Statistics contains an interest- 
ing article by Mr. Marshall Dawson, a member of the 
staff, on “ Medical Aid under Workmen's Compensa 
tion. In the course of it, the author says that in 
some areas, part of the increasing cost of compensation 
is attributed by both compensation administrators 
and insurance carriers to the growing participation of 
the general practitioner, or * family ’ physician, in the 
treatment of industrial injuries. In the early stage of 
workmen's compensation, it is stated, many physicians 
did not seek or accept opportunities to treat injured 
workers if they could avoid doing so, in part because 
of their reluctance to make reports and appear at 
hearings, and attention to such cases was in the main 
left to surgeons and specialists. But since 1929, Mr. 
Dawson says, physicians of all types have sought 
wider participation in workmen's compensation prac- 
tice. Compensation administrators attribute this to the 
relative certainty of payment for the medical care of 
injured workers in contrast with the difficulty which 
is commonly experienced of collecting medical bills 
trom private individuals 


Unspecialised and inexpert medical care of injured 
workers,” the writer goes on to say, * has often proved 
disproportionately expensive because of errors in diag- 
nosis and treatment. Compensation officers mention 
instances of serious harm done by bandages that were 
too tight, of permanent impairment of function because 


plaster casts were left on too long, and even of skull | 
fractures that were overlooked until the patient died | 


and an autopsy brought to light the unsuspected cause 
of his unwillingness to return to work. It is not to be 
expected that a general practitioner will be skilled in 
interpreting the diagnostic signs of the various types 
of occupational diseases. Under workmen's compensa- 
tion, mistakes in medical diagnosis and care are reflected 
not only in the bills for prolonged treatment. but also 
in augmented benefit payments.” 


Mr. Dawson quotes some interesting facts bearing 


on the question from a report of the Vocational Rehabi- | 
| secretary of the Institute of Marine Engineers, 85, 


litation Service of the United States Office of Education. 


\ccording to this document, amputations are frequently | 
| the scholarship is distinct from that for the student- 


made more with a view to minimising the compensation 
benefits to be paid than to usefulness of the remaining 
part. For example, it is stated, in the case of an 
injury to a foot requiring amputation, the surgeon made 
a Chopart amputation leaving an almost totally useless 
stump, but reducing the benefit to be paid. In any 
number of cases the disabled person must either use 
in appliance that at best is very unsatisfactory, or 
have a re-amputation in order to get a useful stump. 
In many instances, the report continues, in making 
smputations, even when the amount of compensation 
is not involved, the surgeon either leaves too long or 
too short a stump for effective use of an appliance. 
Amputations are frequently left improperly shaped 
and closed, or the bone is too long for the stump and, 
therefore, improperly padded. In the case of mutila- 
tions, muscles thet otherwise might be restored to 
much usefulness are rendered practically useless by 
ulhesions and contractions that might be avoided by 
better procedures and more careful treatment. While 
great strides, the report says, have been made in the 
past few years in these respects, there is still room for 
improvement 


In Mr. Dawson's opinion, such difficulties point to 
s lack of co-ordinated supervision on the part of 
workmen's compensation and rehabilitation administra- 
tions and the medical profession. The Vocational 
Rehabilitation Service of the United States Office of 
Education, he adds, hes planned conferences with 
representatives of medical organisations and workmen's 
compensation administrators as a first step towards 
the formulation of co-ordinating procedures for Nation- 
wide use 


\ new law passed in Oregon prohibits picketing in 
controversies which are not strictly within the purview 
of the term “labour dispute.’’ A labour dispute, as 
defined by the Act, includes “ only an actual bona 
fide controversy *’ concerning matters directly pertaining 
to wages, hours, or working conditions of the employees 


of a particular employer directly involved in’ the 


| candidates must be British subjects under 26. 
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controversy. Also, the dispute must be between an 
employer and the majority of his employees. A con- 
troversy between rival labour unions, or a dispute 
involving demands for union recognition, is not classed 
as a labour dispute under the act. Picketing is per- 
mitted whenever a bona fide labour dispute exists, but 
limitations have been placed on this right in the case 
of the “ lawful buying, selling, transporting, receiving, 
d-livering, manufacturing, harvesting, processing, 
handling, or marketing of any agricultural or other 
products.” Boycotting of any employer not directly 
involved as a party to a labour dispute is prohibited, 
and no person or organisation may “ by any direct or 
indirect means” prevent any person from working for 
an employer 


An Act passed in France in January regulates the 
conditions of employment of house porters. It fixes 
at 15 days the length of the annual holiday with pay 
guaranteed by Section 54 F of Book II of the Labour 
Code. When the duties of house porter are carried 
out by a married couple. both must be granted their 
holidays at the same time. During the holiday period 
the house porter is entitled to his (her) wages plus an 
allowance equal to the rent of his (her) apartment and 
other allowances in kind received from the employer 
under his (her) contract. The house porter must find 
someone to perform his (her) duties during his (her) 
absence on holiday, and this substitute must be 
approved by the owner and engaged on his respon- 
sibility. Further, the owner must pay an allowance 
equal to one-twelfth of the regular house porter’s wages 
to the substitute, or to the house porter himself (her- 
self) if the latter waives his (her) right to a holiday. 
If the employer refuses to accept the substitute proposed 
by the house porter, he must himself find a substitute. 
In this case the house porter must place his (her) 
apartment and furniture at the disposal of the substi- 
tute, but the employer is responsible for any damage 
caused by the latter. 





ENGINEERING TRAINING AND 
EDUCATION. 


Lloyd’s Register Scholarship.—T he General Committee 
of Lloyd’s Register of Shipping offers a scholarship, 
valued at 100/. per annum and tenable for three years, 
to be awarded on the results of the studentship ex- 
amination of the Institute of Marine Engineers in May. 


| The scholarship is intended to assist marine-engineering 


students to take an advanced course of instruction in 
engineering subjects. Candidates must be between 


| 18 and 23, and the closing date for entries is April 8. 


Further particulars, entrance forms, and copies of 
previous papers may be obtained on application to the 
The Minories, London, E.C.3. The entrance form for 
ship examination, and a candidate for the studentship 
examination who wishes to compete for the scholar- 
ship must complete and return both forms by the 
dates specified. 

Scholarships in Electrical Engineering. Applications, 
which must be received not later than April 15, are 
invited for the Duddell, Ferranti, Swan Memorial, and 
Silvanus Thompson Scholarships, awarded by the 
Council of the Institution of Electrical Engineers. The 
Duddell Scholarship is valued at 1501. per annum and 
is tenable for 3 years; it is open to British subjects 
under 19 years of age. The Ferranti Scholarship is 
worth 250/. per annum and is tenable for two years ; 
The 
Swan Memorial Scholarship is open to British subjects 
under 27, who desire to conduct whole-time research 
or post-graduate work. Its value is 1201. and it is 
tenable for one year. The Silvanus Thompson 
Scholarship, which has a value of 100/. per annum, and 
and is tenable for two years—is intended 
who are the sons of parents 

It is open to British subjects 
under 22 years of age. Inquiries for further par- 
ticulars and nomination forms, specifically mentioning 
the name of the Scholarship, should be addressed to 
the Secretary of the Institution, Savoy-place, London, 
W.C.2 


tuition tees— 
for works employees 
of limited means. 








Tae Gas Tursrne: Errata.—We are informed by 
Squadron Leader F. Whittle, R.A.F., that our condensed 
report of his contribution to the discussion on “ The 
Gas Turbine,” given on page 256, ante, needs some 
correction. The amount of lowering of the absolute 
temperature at a height of 35,000 ft. should read 70 deg. 
C., and not 70 deg. F., while the attendant raising of the 
overall efficiency should read “ to 30 per cent.,”’ and not 
“ by 30 per cent.” We may also take this opportunity 
of making it clear that the efficiency of about 94 per cent. 
referred to in the last sentence of his comments is the 
efficiency of the gas turbine only, and not the overall 
efficiency of the turbine and compressor 
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A TEST FOR NICKEL-CLAD STEEL. 


LatTeRLy, nickel-clad steel has been adopted to an 
increasing extent for the construction of large equip 
ment employed in the storage and handling of corrosive 
products. We have previously referred to this materia! 
in our columns, and, as is well known to our readers. 
the nickel side of the sheet or plate is in contact with 
the corrosive medium, while the thicker steel backing 
gives the requisite additional strength to the structun 
Usually the thickness of the nickel sheet is about on 
tenth of the total thickness of the two metals, nickel 
clad steel being produced in plates j-in. thick, and 
in heavier gauges. The two metals are securely bonded 
in the course of manufacture, and a brief description 
of a recent test, carried out to determine the strengt)h 
of the bond, will no doubt be of interest. In the test 




















which is illustrated in Figs. 1 to 3 annexed, a bar of 
nickel and one of steel were given cone-shaped ends. 
and, between them, a specimen of nickel-clad steel was 
held in position and welded, as shown in Figs | and 2. 
For obvious reasons, a nickel welding rod was employed 
to join the nickel bar to the nickel cladding, while a 
steel welding rod provided the joint between the steel 
bar and the steel side of the clad metal. A tensile-test 
specimen having a reduced section, 0-505 in. in dia 
meter, was then produced by machining, as is shown 
in Fig. 3, and the finished specimen placed in a tensile 
testing machine. We are informed by Messrs. The 
Mond Nickel Company, Limited, to whom we owe 
our information about this test, that fracture 
occurred within the steel backing material of the nickel- 
clad steel, as is shown in Fig. 3, at 22-6 tons per square 
inch, and that the remainder of the specimen and the 
nickel-to-steel bond remained intact. The test, it will 
be agreed, affords striking proof of the strength of the 
bond which exists between the two metals. 








THREE-PHASE VARIABLE-SPEED 
COMMUTATOR MOTOR. 


THREE-PHASE variable speed motors usually 
of the commutating type, for though the regulation of 
a slip ring induction motor is possible the method is 
wasteful. With commutator motors, speed regulation 
can be obtained by altering the relative positions of 
two sets of brushes, so as to obtain varying voltages 
between them, while the rotor is supplied through slip 
rings. Another way is to connect the stator to the 
mains, the rotor being supplied through fixed brushes 
Speed regulation is then obtained by means of a variable 
ratio transformer or induction regulator, which in- 
creases or reduces the voltage applied to the commutator 
The disadvantages of the first of these systems ar 
that additional brush gear is necessary and increased 
commutator wear occurs owing to sparking, as it Is 
essential to vary the position of the brushes continu 
ously with the changes in speed. Such motors ar 
also unsuitable for direct connection to high tensio! 
mains, owing to the presence of slip rings and brush 
gear in the circuit. The drawback of the second 
system is that the rotor energy is at a low pressure 
Consequently the current value is high, necessitating 
a large number of brushes and heavy commutators 

The disadvantages of both types are, it is claimed. 
overcome in the new type of three-phase commutator! 
motor, designed by Messrs. Higgs Motors, Limited, 
Witton, Birmingham, 6, for, though the fixed brus! 
position and variable ratio transformer are retained. 
sparking is eliminated by the use of an additiona! 
rotor winding. Moreover, the power factor 1s, It I 
stated, improved by the employment of an auxiliary 
winding on the stator, the results being shown in Fig. 4. 
on page 287, which also includes an efficiency curv 
The connections are shown in Fig. 5. The inductiot 
regulator has a movable rotor, the position of which de 
termines the voltage applied to the commutator ot the 
motor. For any one position of the regulator this voltage 
is, however, constant at all loads, except fora sm all dro 
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(due the resistance and reactance of the windings. 
Che speed of the motor is therefore practically constant 
‘etween full load and no load for a given regulator 
setting, as shown in Fig. 3, which reproduces speed- 
torgue curves for a motor of this type with a 3} to | 
speed range. A further advantage is that the induc- 
“on regulator enables very fine speed variations to 
be obtained. As the rotor winding is connected to a 


‘omniutator instead of to slip rings the frequency of the | 


current collected from the brushes is the same as 
that 


f the line, whatever the speed of the machine. 








@751.4) 


Excess energy can therefore be returned to the line 
through the regulator with a corresponding increase 
in efficiency. At speeds above synchronism, on the 
other hand, energy flows from the line through the 
regulator to the motor, thus enabling the latter to 
develop more power. The output is, in fact, in exact 
proportion to speed. The normal speed range of 3 to | 
ean be increased to 10 to 1 by using a larger regulator, 
while by employing a series resistance it can be brought 
down to a crawl. 

The rotor on the motor we are describing is provided 





with both main and commutating windings. Each coil 
of the main winding is connected in parallel with a 
coil of the commutating winding and the pair are 
connected to the same commutator segments. They 
are not, however, placed in the same slot, and therefore 
do not undergo commutation at the same time. Any 
commutating electromotive force in a main coil will thus 
be discharged through its associated commutating coil. 
As, moreover, this coil is linked by transformer action 
with the main coil in the same slot and through it with 
the other main coils, a path of low impedance is pro 
vided, which is sufficient to prevent sparking. A section 
through an armature slot is given in Fig. 6. As will 
be seen, the commutating winding is placed at the 
bottom and is separated from the main winding by a 
number of insulated steel strips, so as to reduce the 
main slot leakage. Referring to Fig. 5, it will be seen 
that two single units are employed on the regulator. 
and that each of these has a primary and secondary 
winding, this arrangement being adopted in order to 
avoid phase shift between the two. The primary 
windings which form the “ rotor”’’ of the regulator 
are connected in parallel to the mains and are mounted 
on a common shaft. The secondary windings are 
connected in series to the motor commutator and 
comprise the stator portion of the regulator. This is a 
convenient arrangement owing to the heavy current 
at low voltage flowimg through them. This 
commutation causes the phase vectors of the two 
secondary windings to rotate in opposite directions 
when the rotors are turned, thus producing a resultant 
electromotive force, which is variable in amount but 
is always in the same direction. 

In practice each regulator is designed specially for 
its motor and is air-cooled by a forced draught fan, 
which is driven by a separate motor in the base. The 
rotor shaft is operated through suitable gearing, which 
is specially strengthened to resist the torque exerted 
when the motor is running. The travel of the rotor is 
limited by stops, so that the motor cannot be run 
outside its designed speed range; and _ interlocking 
contacts are fitted so that the motors can only be started 
when the regulator is in its lowest speed position. This 
is essential in larger sizes and is advisable on the smaller 
units in order to reduce the starting current. An 
illustration of a typical regulator which it will be 
noticed is.of the pillar pattern, appears in Fig. 1. It 
takes up very little floor space and can be operated 
either by hand, as shown, or by remote control. The 
only other control gear necessary is an ordinary triple 
pole switch to control the supply to the stator and the 
primary of the regulator. 

Constructionally the motors have several points of 
interest. As no main line current is supplied to the 
rotor, slip rings and their brush gear are unnecessary. 
The number of fixed brushes for a given size of motor 
is small and both they and the commutator require 
little attention owing to the absence of sparking. 
Starting, on the smaller sizes, can be effected by 
closing the main switch with the regulator in any 
position. The motor then runs up to the appropriate 
speed which is maintained irrespective of the load 
variations. On the larger sizes the regulator must 
be returned to the lowest speed position before 
switching on, an interlock being fitted to ensure this 
is done. Alternatively, the regulator can be left in a 
high speed position and a resistance inserted in the 
circuit, which is cut out automatically or by hand 
directly after the main switch is closed. The motor 
will then run up to the speed determined by the 
position of the regulator. To maintain the temperature 
within reasonable limits at the lower speeds without 
excessive windage losses at higher speeds, as occurs 
when the fan is driven from the motor shaft, all motors 
with a speed variation in excess of about 3 to | are 


fitted with a separate fan motor, as shown in Fig. 2. 
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BEVELLING MACHINE FOR 
SHIP-FRAME SECTIONS. 


A SPECIAL-PURPOSE machine designed for bevelling 
ship-frame sections is illustrated in Figs. | to 5 on 
page 288. The operation performed consists in bending 
one flange of, say, an angle-iron, so that it makes either 
an acute or an obtuse angle with the other flange, in 
place of the original right-angle formed when the 
section is rolled. The machine, which is manufactured 
by Messrs. Schiess-Defries, of Diisseldorf, will deal 
with angles up to 7} in. by 7} in. by 3 in., and bulb 
angles up to 15 in. by 3Z in. The bevelling is carried 
out by means of four rollers which are marked a, b, ¢ 
and d in the sketch reproduced in Fig. 3. The cylin- 
drical roller a and the coned roller d are carried on 
axles running in fixed bearings, and maintain the 
positions shown under all conditions. The other two 
rollers, 6 and c, are carried on axles mounted in a 
swinging frame, and the two rollers can be moved into 
such positions as are indicated in Figs. 4 and 5. The 
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cylindrical rollers a and } are driven by a reversible 
electric motor, and serve to propel the section through 
the machine, The coned rollers run free in their bear- 
ings, and are driven only by the friction between their 
surfaces and the material being bevelled. They serve 
to maintain the necessary pressure between the work 
and the driven rolls, and their positions may be adjusted 
to suit the thickness of the section by means of the 
two large handwheels to be seen at the top of the 
machine in Fig. 2. The angular position of rollers 
4 and ¢ is adjusted by means of a separate reversible 
electric motor, either when the machine is stationary 
or while bevelling. An indicator in front of the driver 
shows the position of the rollers. 

For convenience in operation, the machine is mounted 
vdljacent to an oil-fired furnace, as shown in Fig. 1, 
the bevelled sections being delivered to a working 
plattorm on which bending or other operations may 
he carried out It is recommended that the sections 
should be heated to a temperature of about 1,800 deg. F. 
They are taken from the furnace by means of a rod 
clipped to one of the flanges and are drawn forward 
by a wire rope which passes over the windlass pulley 
of the machine. This pulley is driven by the motor 
which operates the swinging frame carrying the rollers 

na « The draw-rod is passed through the machine 
in the position indicated at x2 in Fig. 3. The winch 
is then started and the section drawn forward until 
it is gripped by the rollers. The section is guided 
in a straight line by means of adjustable guide pulleys 
it the front and rear of the machine, one of which 
van be seen in Fig. 2. The positions of the rollers for 
bevelling the flange to an obtuse or an acute angle are 
hown in Figs. 3 and 5, respectively. The bevelling 
is completed in a single operation, and no fin is left 
on the seetion An indicator in front of the operator's 
position shows the amount of material which has 
run through the machine By observing it he can 
woduce finished sections bevelled at one angle for 
part of their length, and at another angle for the 
remainder The machine is mounted on traversing 
vheels, driven by the motor which operates the swinging 
and the 


roller-trame windlass 

















ENGINEERING PRECAUTIONS 
AGAINST AIR RAIDS. 


fur Engineering Precautions (Air Raid) Committee 
of the Institution of Civil Engineers, which was ap 
pointed in October last, and whose work was briefly 
reviewed on page 50 of Enaixeertne, of January 13, 
1930. has now issued a further report, copies ot which 
in be obtained from Messrs. Wm. Clowes and Sons, 
Limited, 94, Jermyn-street, London, S.W.1, at the 
price of 6d. post free. This deals with the penetration 
if bombs and covers such matters as bomb charac- 
teristics, charge-weight ratio, air resistance, terminal, 
vertical and horizontal velocity, angle of arrival, crater 
formation, angle of impact, 


depth of penetration, 
‘trength and resistance of concrete to penetration, and 
penetration of bomb fragments and splinters. Bombs 
ire classified on the basis of their charge-weight ratio 
ind sectional density, and the solution of the ballistic 
problem is briefly outlined. Curves are given showing 
the relations between ce pth of penetration and velo« ity 
for a small number of materials, but it is hoped that 
tests, now being undertaken, will enable penetration 
haracteristics to be established for a wider range 

\ bomb is defined as a container for high explosive 
wv incendiary mixture or gas, complete with means for 
detonating. burning or distributing the filling. With 
it, penetration is primarily a means to an end, which 
may be destruction by shattering power, incendiary 
effect, or bw the distribution of gas. Means to reduce 
penetration, therefore, prevent the main effect of the 
bomb acting in any vital part rhe ratio of the weight 
f the filling to the charge is known as the charge-weight 
ratio, and varies with the purpose for which the bomb 
For attack on land targets. high explosive 
bombs are classified as heavy-. medium- and light-case, 
ind are designed respectively for maximum penetrating 
There is, however, no 


is designed, 


power, fragmentation or blast. 
sharp line of demarcation between the classes. The 
report outlines the characteristics of penetration into 
different materials for various types of bombs, neglect- 
ing the explosive effect. A further limitation is im- 
posed by the necessity for distinguishing penetration 
from perforation, which occurs when a bomb passes 
completely through a slab of limited thickness. The 
provision of resistance to perforation introduces 
considerations of structural strength, and does not, like 
simple penetration, depend on the characteristics of the 
material. The study of penetration is, therefore, only 
. first step towards the solution of the main problem. 
rhe analysis in the report is based on a bomb with 
a cylindrical body and ogival head, the ratio of length 
to diameter being 4 to 1 and 6to1. In comparing the 
penetration of bombs of different types, the ratio of 
the weight of the bomb to its cross-sectional area is 
important and may vary from 2 Ib. to 15 Tb. per square 
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inch for high-explosive bombs up to 2,000 Ib. in weight, 
though in incendiary bombs. it is unlikely to be more 
than | Ib. per square inch. The air resistance varies 
as the square of the velocity multiplied by a coefficient 
which is unity for velocities up to about 800 ft. per 
second, and rises to a maximum of between 3 and 4 
for velocities between 1,300 ft. and 1,500 ft. per second. 


The limit of the terminal velocity is about 1,200 ft. per | Data are given to show that this can hardly be m 


second for a very heavy bomb, but the velocity of a 
small incendiary bomb might not be more than 400 ft. 


per second. The vertical velocity increases with the 





height of release and the weight, while the horizouta 
velocity depends on the speed of the aircraft at th 
moment of release and the weight of the bomb 

As regards penetration, the effect of impact varies 
considerably with the physical properties of the target 
and the depth depends on the velocity. An interesting 
point is that while at a velocity of 100 m. per second 
the resistance to penetration of sand is about one-third 
that of timber, at a velocity of 600 m. the resistanc: 
the sand is slightly higher than that of timber. Fr 
this it seems probable that where sand (or gravel 
timber (or brick) are used in combination, the gr 
| degree of protection against penetration will be obtained 
\if the projectile must perforate the sand (or gravel 
before striking the timber (or brick). At higher 
velocities the resistance of sand is even more pl 
nounced, which explains its greater value as 4 prot 
tion against splinters. A final problem of some 1 


portance is the greatest possible depth of penetration 
re 


mn 
wi 


ter 


than 50 ft. or 60 ft. for a heavy-case bomb designed 
| the purpose and containing only a small proport 
high explosive 
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DUST EXTRACTOR 





Fie. 1. 


SELF-CONTAINED DUST 
EXTRACTOR. 


Amonc the requirements of the Factories Act is one 
which lays down that all machines used for grinding 
and polishing must be equipped with an efficient means 
for collecting the dust generated in the process. The 
accompanying illustration, Fig. 1, shows a double- 
wheel grinder so equipped, while Fig. 2 shows the 
general construction of the Phoenix dust-extracting 
apparatus. This has recently been introduced by 
Messrs. E. W. Jones (Machine Tools), Limited, Edg- 
ware-road, The Hyde, London, N.W.9. The under- 
lying principle of its operation is the trapping of the 
dust in water, thereby dispensing with filters which 
require periodic cleaning with petrol. As shown in 
Fig. 1, the extractor is attached to the wheel hood 
by a length of flexible hose, the other end of which is 
coupled to the suction opening of a motor-driven fan 
as seen in Fig.2. The extractor casing, which measures 
24 in. by 12 in. by 16 in. deep, is divided transversely 
by a partition which is pierced at the top left-hand 
corner to accommodate the discharge branch of the 
fan. This, with its motor, occupies one half of the 
casing, the other half of which contains a removable 
tank normally filled with water. 

The tank is covered with the top seen close by, this 
top having a rectangular branch which slips over the 
fan discharge branch, and the shape of the cover is 
such that the dust-laden air is distributed evenly 
over the surface of the water. The velocity of the 
discharge is sufficient to destroy the surface tension of 
the water so that the dust readily and continuously 
sinks to the bottom of the tank. The cleansed air 








escapes round the edges of the cover and thence finds 
its w out of the casing. The whole casing is boxed 
in b cover seen to the rear of the tank cover. 
This ral cover is hinged at the middle. the portion 
over fan compartment being bolted to the casing 
and it over the tank being held in place when 
the ctor is in use by two quick-acting clamps. 
Handles at each end of the casing enable the extractor 
to b rried from place to place. Four short legs at 
the iers keep the bottom of the casing clear of the 
grou Che motor is of the dust-tight type and in the 
stan ! extractor is suitable for runniny on three-phase 
curt Che running unit, viz., the fan and motor, is 
state be quite vibrationless in operation and to be 
rel nd efficient under arduous conditions. 

i Pu GESSEMER GoLp Mepav..—The Council of the 
: Steel Institute, at a recent meeting, decided 


~ oar the Bessemer Gold Medal for 1939 to Mr. James 


_ n, who is deputy-chairman of Messrs. Appleby- 
+. 1am Steel Company, Limited, a director of 
~essrs. The United Steel Companies, Limited, and 


honor 


treasurer of the [ron and Steel Institute. 
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Fic. 2. 


CHEMICAL ENGINEERING IN 
STEAM GENERATION. 


In a paper entitled “‘ Some Contributions of Chemis- 
try and Chemical Engineering to Steam Generation,” 
which was read before the Annual Meeting of the 
Institution of Chemical Engineers on Friday, Feb- 
ruary 17, Messrs. G. W. Hewson and R. L. Rees said 
that an accurate estimation of the overall efficiency of 
a power station or steam generator depended on the 
accuracy of the estimation of the output of energy, 
the weight of coal fired, and the calorific value and 
moisture content of that fuel. It was the duty of the 
chemist to determine the last two quantities, a problem 
which was rendered difficult owing to the hetero- 
geneity of the coal and its chemical instability when 
exposed to air. These united to diminish the prob- 
ability of obtaining a truly representative sample for 
testing in the laboratory. The theory of Size-Weight 
Ratio put forward by E. G. Bailey in 1909, and its 
modification by E. 8S. Grumell and A. E. Dunningham 
in 1928 in their Report on the “ Sampling of Small 
Fuel,” which had been published by the British 
Standards Institution, had rendered it possible to 
calculate the probability that the error of a sample 
taken in a given way would fall within given limits. 
Specifications had been prepared in which the minimum 
number of samples to be taken was fixed by the ash 
content of the coal, while the minimum weight of 
each sample was fixed by the size of the coal. Tables 
had been designed to yield an accuracy within + 1 per 
cent. on the ash content in 99 cases out of 100, a 
standard which was sufficient for most industrial pur- 
poses. An error of 1 per cent. arising once in every 
hundred cases corresponded to a probable error of 
0-26 per cent. Comparing this with the probable errors 
of + 0-054 and + 0-14 per cent. arising in the sub- 
division of a sample of coal containing 11 per cent. 
ash and with a probable error of + 0-2 per cent. in 
the calorific value determinations, the probable error 
of the whole process of sampling and testing was 
+ 0-36 per cent., or about 45 B.Th.U. per Ib. 

The estimation of calorific value provided the sole 
basis for judging the efticiency of the steam generators 
and of the power station as a whole. It was no 
exaggeration to say that until within the last decade 
the technique of burning coal on grates was deplorable 
from the chemical point of view. Now, however, a 
result of the injection of air into the combustion 
chamber, which enabled coal to be burned on mechanical 
stokers with less than 20 per cent. excess air, and of the 
improvements in grate design and of the absence of 
refractories, which enabled the temperature of the fuel 
bed to be limited only by the softening temperature 
of the coal ash, boiler efficiencies of about 90 per cent. 
were a commonplace. Unfortunately, these advances 
were long delayed, and their significance was not 


EXTRACTOR WITH CoveRS REMOVED. 


fully appreciated even now. An interesting feature 
of modern boiler operation was the distribution and 
magnitude of the avoidable heat losses, such as the 
sensible heat carried away in the dry excess air and 
the undeveloped heat in the unburnt materia] in the 
flue gas and in the ashes and fly grit. The sum of all 
these losses was less than 1-5 per cent., so that the 
direction in which to seek for improvement needed 
careful study. As the excess air was reduced, the loss 
in the unburnt gases rose until a point was reached 
where the sum of these was a minimum. It was 
possible to operate at or near this minimum if there 
were uniform coal, but the saving would not be more 
than 0-5 per cent. under ordinary conditions. Contrary 
to general opinion, the unburnt material in the grit 
was the largest single item in the avoidable heat losses. 
Apart from maintaining an even fire bed, so that 
there were no localised air currents of high velocity, 
the most practicable method of reducing this loss was 
to use a clean coal of suitable caking index or agglu- 
tinating value, so that the particles were bonded 
together when the coal was coked in the furnace. In 
general, high boiler efficiencies were favoured by the 
use of coal with a low content of moisture, ash, hydrogen 
and sulphur with a fairly high agglutinating value and 
a high ash-fusion temperature. The excellent efficiency 
with which solid fuels could now be burnt was truly 
remarkable in view of our meagre knowledge of this 
ancient and fundamental chemical process. We knew 
a great deal about the reactants and their products, 


| but information about the course of the reaction itself 


was limited to a few isolated researches, which provided 
a basis of conjecture rather than a source of real 
understanding. It was clear that there was still scope 
for small improvements in the technique of burning 
coal, but the possibility of larger improvements 
could, not be judged until we knew more about the 
process. An extensive attack on the problem by some 
authority well qualified to carry it through was long 
overdue. 

There were two points in connection with the problem 
of water treatment which needed emphasis. The first 
was that the problem could rarely be solved without 
compromise, the best that could be done in many cases 
being to balance one factor against another so that 
the sum of various disadvantages was a minimum. 
The second point was that no two plants were alike, 
so that treatment which had proved satisfactory for 
one might increase the hazards in another. Compro- 
mise began with the structure of the normal boiler. 
Water was passing continuously through part of it, 
the economiser, so that the whole must be in suitable 
condition if there was to be effective control over the 
hazards to which it is subject. In the boiler proper, 


all the solids dissolved in the feed water, including 
those which might have been added to protect the 
economiser, concentrated with great rapidity. 


The 
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chemist sometimes asked if the economiser was worth 
the trouble in view of its cost, and its relatively small 
contribution to the total heat exchange. There were 
two possible solutions to this problem. One was 
to adopt continuous feed treatment combined with a 
process of continuous blow-down with some means of 
conserving the heat which would otherwise be lost. 
The other was the negative one of not treating the feed 
water with chemicals. The technique of investigating 
the chemistry of boiler water was far from easy. Un- 
doubtedly, the proper course was to combine experi- 
ments in the laboratory with what went on in real 
boilers, working at many different pressures. A great 
deal of work was in progress on these lines, and a steady, 
if slow, resolution of the main problems might be 
expected in the not distant future. The most out- 
standing questions at the moment were those con- 
nected with the formation of silicate scale and caustic 
embrittlement. 

The heat conductivities of silicate scales were very 
low, and they were highly objectionable on that account ; 
also, it was sometimes impossible to remove them from 
the tube wall without injuring the steel. In the 
modern design of boiler, with its long and winding 
tubes, which could not be inspected or cleaned by | 
mechanical means, the acute necessity of preventing 
the deposition of scale was apparent. Sulphate scale 
could not be controlled by phosphate. The most 
common method of dealing with silicate scale was to 
keep the silicate in solution, and this was frequently 
adequate if the silicate concentration were low. A great 
deal of attention had recently been paid to the use 
of organic reagents for this purpose, and, provided 
reasonably pure materials with a known chemical 
constitution were employed, this method deserved 
consideration. Pyrogallol was perhaps the most promi- 
sing of the substances tested so far, and there was some 
evidence that the tannins diminished scale by forming 
a film over the steel surfaces. Caustic embrittlement 
was another subject on which opinions had changed 
considerably during recent years. The fact that high 
stresses in the steel were an important cause of em- 
brittlement had not received the publicity which was | 
its due, but had not been neglected by boiler manu- 
facturers in their designs. The part which silicate, 
a common impurity in caustic soda, played in the 
occurrence, had formerly been overlooked. The 
reasons for this were still undecided, but considerable 
progress was being made. Caustic soda also caused 
fouling of the turbine blades by carry-over in high- 
— sets, and although the deposits were readily 
oosened by warm water, it was inconvenient to shut 
down and cool a turbine every few weeks for this pur- 
pose. Various methods of preventing this trouble had 
been proposed, most of which required the addition to 
the boiler water of some material which would dry off 
on the surface of the soda particles, and so prevent them 
from adhering. It seemed better, however, to rely on 
real purity of the steam when circumstances made it 
possible. This could be obtained by keeping the feed 
water as free from solid matter as possible, and by 
employing an efficient method of removing solids from 
the steam as it left the drum. 








POWER AND MECHANICAL ENGI- 
NEERING EXHIBITION, NEW YORK. 


(Concluded from page 123.) 


We may conclude our final article dealing with some 
of the more interesting exhibits at the recent Power 
and Mechanical Engineering Exhibition, held in New 
York, by first referring to one or two of the pieces of 
electrical apparatus shown. One of these which was 
exhibited on the stand of Messrs. Ward Leonard 
Electric Company, Mount Vernon, New York, was an 
automatic voltage regulator for alternators, an interior 
view of which appears in Fig. 27, on this page. This 
consists of a rectifying valve, which is supplied from 
the alternator, the voltage of which it is desired to 
control and, in turn, delivers rectified current to the 
shunt field of the exciter. The anode circuit of the 
valve is either rheostatically or grid controlled and 
it is claimed that in this way even a slight increase 
in the terminal voltage of the machine results in a 
corresponding decrease in the excitation. Similarly, 
a very small decrease in voltage results in a corre 
sponding increase in the excitation. To enable “ field 
forcing "’ to be effected, the shunt field of the exciter 
is separately excited by the rectified output of the 
regulator, thus enabling the rate of response of the 
machine to either an increasing or decreasing load 
to be correspondingly varied. Among the advan 
tages claimed for this instrument are that no moving 
parts are used in the regulating elements, so that 
maintenance and renewals are eliminated. The valves 
only require to be changed at long intervals. Once 
the apparatus has been adjusted at the time of 
installation no further alteration is required and the 
operating costs are low. In addition, regulation starts 


within one cycle after the voltage has changed from its 
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Fie. 27. AvtTomatic VoLTAGE REGULATOR ; 
Messrs. Warp Leonarp ELectric COMPANY. 


nominal regulated value and no trouble is experienced 
from swinging or over-shooting so that oscillation is 
negligible. 

The standard regulator is designed for mounting 
on the switchboard, but can also be fixed in any con- 
venient position. It is intended for use with any 
60-cycle generator the field excitation requirements of 
which range from 50 volts to 125 volts. When exciters 
with an output of less than 2 kW are used the shunt 
field must be wound for a normal maximum pressure of 
between 100 volts and 125 volts across the field ter- 
minals in order that there shall be sufficient inductance 
to ensure proper electromagnetic coupling of the 
rectifier valves. The regulator is made in three sizes 
with current ratings of | ampere, 5 amperes, and 
12 amperes, respectively. Regulators of this pattern 
suitable for maintaining the voltage constant on 
180-cycle generators, such as may be required to pro- 
vide power for high-speed portable tools, are also made. 

The exhibit of Messrs. The Mercoid Corporation, 
Belmont-avenue, Chicago, included a large selection 
of the automatic control equipment they produce for 
heating, refrigerating, air-conditioning and other 
industrial applications. Among these mention may 
be made of the two-stage Sensatherm, which has been 
designed to control gas or oil burners, as well as for 
regulating multi-speed fans on air-conditioning systems. 
This device, which is illustrated in Fig. 28, above, 
consists essentially of the bimetallic coil visible at the 
bottom of the illustration. This coil moves with 
any change in temperature and closes the circuits of 
two electromagnets, one after the other, these two 
magnets in turn actuating one of the two mercury 
switches visible in the centre of the illustration, and 
providing the necessary control of the heating circuit. 
Assuming, for instance, that the room is above the tem 
perature for which the thermostat is set, both mercury 
switches will be open. As the temperature falls, how 
ever, the bimetallic coil will move the magnets towards 
the first mercury switch so that this closes and brings the 
heating element up to “low” heat. If this is sufficient 
to raise the room temperature to the desired level the 
switch will open after an interval, but if the temperature 
continues to drop, showing that more heat is required, 
the second switch will be closed and “high” heat 
will be brought into action. As the temperature rises 
the “ high ” heat and * low ” heat switches are opened 
in turn, thus providing the necessary adjustment in 
conditions. It is obvious that the arrangement is 
equally applicable to cooling installations by arranging 
that the circuit closes rather than opens when the 
temperature rises. The apparatus is designed to 
operate on a 24 volt circuit. 

Messrs. Cornell-Dubilier Electric Corporation, South 
Plainfield, New Jersey, were exhibiting a number of 
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TEMPERATURE CONTROLLER ; 
Mercorp CORPORATION. 
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Fie. 29. 
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their capacitors for power-factor correction. One 


of the latest of these is shown in Fig. 29, and consists 
of a 7-5 kVA unit at 230 volts, or 15 kVA at 460 volts 
and 575 volts. Each of the outer contaimers visible 
in the illustration contains six internal units and these, 


in turn, consist of 15 or more sections which are her- 
metically sealed in a lead-coated steel case. It Is 
claimed that this construction, in which a number of 
small instead of a few large sections is used, results 4 
low temperature rise and therefore great reliability. 3 


potential drop across the terminals is reduced to 
ge 


than 50 volts per minute by the use of carbon dischat 

resistors, while all the connecting wires are insulated 
to prevent any possibility of short circuit.— rhe 
outer cases are made of sheet (-037 in. thick ¥Y 
spot welding, thus, it is claimed, providing adeq uat 
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Fie. 35. Ruprortne Sarety VALVE; 
Messrs. CONDENSER SERVICE AND ENGI 
NEERING COMPANY, INCORPORATED. 


fluid. Two ribs in the top casing prevent damage to 
the diaphragm when it is being inserted. 

The same company also exhibited a universal bevel 
gear, which is illustrated in Figs. 36 and 37, above. 
It is chiefly intended for the remote control of valves and 
other gear requiring a turning movement. These may 
be so situated that » straight run from the handwheel 
to the valve is not practicable, while the common 
arrangement of universal joints and ordinary rigid 
bevel gears, such as is found in marine engine-room 
telegraph systems, is complex and expensive. The 
new universal bevel gear has a pair of pinions the 
teeth of which are spherical as to the crowns. Each 
pinion is supported in a conical housing, the pair of 
housings being hinged together as shown. It will be 
noticed in Fig. 36 that the top of the pinions is cupped, 
that is, the teeth project above the face of the boas. 
This enables the pinions to mesh together when the 
shafts are in a straight lire as shown by the dotted 
lines, while the spherical shape ensures that they 
remain so win the shafts are inclined at any angle 
up to 135 deg., as indicated by the chain-dotted lines. 
As the housings are mounted so as to swivel freely on 
the shafts, the property of variable inclination is not 
confined to one plane. 

On this stand was also displayed a new automatic 
strainer for water circuits made by Messrs. The Black- 
burn-Smith Manufacturing Company, Incorporated, 
310, Tweltth-street, Hoboken, New Jersey. The 
apparatus is entirely self-contained and consists essen- 
tially of the strainer proper, an operating motor, 
a pressure switch and a diaphragm-actuated gate valve 
in the waste-discharge connection. The strainer casing 
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CONDENSER WITH INSPECTION Ports ; 
ENGINEERING COMPANY, INCORPORATED. 
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Fies. 36 AND 37. UwntversaL BEvet GEAR; 
Messrs. CONDENSER SERVICE AND ENGI- 
NEERING COMPANY, INCORPORATED. 





is of cast iron and contains a cylindrical perforated 
bronze basket which can be rotated round its axis and 
is divided into a number of sections by means of 
partitions. Normally, the strainer basket is stationary, 
but as water is passed through it any debris is arrested. 
As this debris accumulates, the pressure at the strainer 
drops, and when a pre-determined point is reached the 
pressure-actuated switch closes. The motor then starts 
and the strainer basket is rotated, the discharge gate 
valve being opened at the same time. The rotation 
of the basket causes each section to be cleaned by 
flushing with clean water, the completion of the cleaning 
operation resulting in a rise of pressure which opens 
the switch, stops the motor and closes the waste- 
discharge valve. 

Amongst the instruments shown by Messrs. Rochester 
Manufacturing Company, Incorporated, Rochester, 
New York, was one which, though of somewhat limited 
application, is of interest. The measurements of the 
contents of tanks containing liquefied petroleum gas 
under pressure has hitherto been difficult, as moving 
parts passing through the shell of the tank have to 
be packed so as to be gas-tight and yet leave the 
part free to move. With the liquid-level indicator 
made by Messrs. Rochester Manufacturing Company, 
all the moving parts are inside the tank, which can 
thus be kept sealed. The indicator, which is illustrated 
in Fig. 38, above, consists of a float at the end of a 
long arm, which is pivoted so as to allow it to rise and 
fall in a vertical are of about 140 deg. The pivot is 
situated about the mean depth of the liquid and is 
carried by a pair of vertical rods depending from the 
top of the tank. It is furnished with a small toothed 
quadrant which meshes with a pinion on a vertical 
shaft running between the suspension rods, the arrange- 
ment being virtually similar to a pair of bevel pinions. 
l'o the top of the vertical rod is attached, horizontally, a 
strong permanent magnet. Movement of the float causes 
rotation of the magnet, the motion being faithfully 
copied by a needle forming the pointer of the indicator 
dial. As the needle and magnet are separated by an 
unbroken diaphragm, no leakage of vapour is possible. 
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Fic. 34. Inspection Port; Messrs. 
CONDENSER SERVICE AND ENGINEERING 
ComMPpaANY, INCORPORATED. 





































Fie. 38. Liguip-Levet INpIcaTorR ; 
Messrs. RocHESTER MANUFACTURING 
ComMPaANY, INCORPORATED. 


A solution to the problem of boiler feed-water control 
was put forward in the display of Messrs. The Johnson 
Corporation, Three Rivers, Michigan. It consists of 
an automatic control device for boilers with working 
pressures up to 125 lb. per square inch. Briefly, the 
device consists of a small chamber which is mounted 
on the water-gauge column, or near it, in such a position 
that its centre is coincident with the normal working 
water level. From a separate division at the top of the 
chamber one to three electrodes project downwards 
The electrodes are coupled to a relay which, in turn, is 
connected to a solenoid-operated valve on the steam 
pump or feed pipe, to the control of an oil burner, or to 
the switch of a motor-driven feed pump. With three 
electrodes, one just below the working water level 
and the other two at the low and high water level 
limits, respectively, the working level is maint rined 
constant, the feed supply being stopped should the 
higher limit be exceeded and the stoker, oil burner, 
&e., cut off should the low limit be reached. The 








device operates on alternating current only, the uy 
being actuated by a small current from a transfor 
Warning lights or audible alarms may be fitted 
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Tue ComBustTION APPLIANCE MAKERS’ ASSOCIATI 
(Sotm Fvet).—The annual conference of the Combus- 
tion Appliance Makers’ Association (Solid Fuel) wi 
held at Caxton Hall, Westminster, at 3.30 p.m 
March 29, and at 10.30 a.m. and 3.0 p.m. on Mare! 
The annual luncheon will take place at the Dorch: 
Hotel, Park-lane, W.1, at 12.30 p.m. for 1 p.m 
March 29, and will be preceded at 11.30 a.m. by a ger 
meeting, open to Association members only. 
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Fie. 3. 


THE FARESO ROTARY PUMP. 


THOUGH many rotary pumps have been described in 
these columns, it would appear that the possibilities 
of the type are not yet exhausted. We illustrate 
in the accompanying Figs. 1 to 3 a rotary pump 
developed by Mr. J. Fareso, 37, Walmer-road, London, 
W.10, and possessing some points of novelty. From 
Fig. 1 it will be seen that the pump is of the radial- 
vane type, and has two drums in contact with one 
another and enclosed in a common casing which, in 
section, has a contour resembling the figure 8. The 
lower drum has a single radial vane across the space 
between its periphery and the casing or cylinder. 
The upper drum is, however, a close fit in the casing 
and, projecting into the cylinder, forms the division 
between the suction and delivery sides of the vane. 
This drum is provided with a slot to receive the 
vane as it passes over the top centre, the drums 
being kept in phase by a pair of external gear wheels. 
The operation of the pump will be clear from Fig. 1. 
Che suction stroke begins as soon as the vane has passed 


the port seen to the right, the discharge commencing | 


through the port ‘at the left at the same instant. 
Reference to Fig. 2 will show, however, that the action 
18 not so intermittent as might be inferred from the last 
sentence, for there are two pumps side by side in a 
common casing, the timing gearwheels lying between 
them. As shown in Fig. 1, the vane of the second pump 
is diametrically opposite that of the first one, so that 
the pump is double-acting. The two ports on each 
side are led into a single pipe by a Y-casting, as seen 
in the external view of a pump given in Fig. 3. The 
pump is driven through the shaft of the lower drum. 
As regards details of construction, it will be noted 
from the right-hand portion of Fig. 2 that the sides 
of both the working drum and the sealing drum are 
sealed by packing rings let into the casing. The vane 
18 of a somewhat unusual type and consists of a central 
diaphragm in contact with the cylinder walls and held 
tween a pair of stiff members. The diaphragm is 
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| which, by their centrifugal effect, ensure the correct 
| degree of contact with the walls. A leaf spring 

between the outer members prevents the diaphragm 

seizing. The pump will eventually be built in nine 
| sizes, of which, however, only two have, so far, been 
| manufactured. The smallest size, which weighs | |b., 
| is stated to be capable of delivering 21 gallons per hour 
}at 500 r.p.m., or 85 gallons per hour at 2,000 r.p.m. 
| The largest size at the same speeds is rated at 30,000 
| gallons per hour and 120,000 gallons per hour, respec- 
|tively. Its weight is 14 cwt. It is claimed that an 
unusually high degree of vacuum is obtainable, so that 
the pump may be used as an exhauster. Conversely, 
it may be employed as an air compressor or super- 
charger. The same form of construction has been 
| applied to a petrol engine, in which one of the sets of 
|drums is employed as a supercharger. The sparking 
| plug is fitted close to the air inlet and magneto ignition 

is employed. Water-cooling is provided. The engine 
}runs at high speed and is claimed to be very light 
in proportion to its output and size. As vet, however, 
| it is still only in the testing stage, and further comment 
| therefore, may be deferred. 








| “THRESHOLD ’’ TREATMENT 
FOR SCALE PREVENTION. 


| THE presence of calcium bicarbonate in cooling 
water, leading to the deposition of scale in condensers 
and cooling systems, is a sufficiently frequent cause of 
trouble to render any cheap and effective method of 
preventing it of interest to engineers. We have 
recently received some notes on the use for this purpose 
of sodium metaphosphate, which, under the trade 
name “ Calgon,” has been employed, in America and 
|in Great Britain, in many branches of industrial water 
| treatment, as well as in boiler feed-water conditioning. 
The new method, which is known as “ Threshold 
Treatment,” from the fact that it raises the threshold 
concentration at which calcium carbonate will precipi- 
tate and form scale, consists mainly in the addition of 
sodium metaphosphate in extremely small quantities, 
of the order of 0-5 part to 2 parts per million; the 
cost of the treatment is thus very low. We have been 
informed by Messrs. Keith Piercy, Limited, Shell-Mex 
House, Strand, London, W.C.2, that the system has 
been successfully applied to power-station condenser 
systems, heat exchangers, and cooling systems of 
internal-combustion engines, as well as in gas works, 
The 





| distilleries, oil refineries, and chemical works. 


| addition of the chemical is effected by drip-feeding a | 


| solution at some convenient point in the system, such 
as the cooling ponds near the circulating-water outlet, 
in a turbine condensing plant. 

It is stated that, in the case of a large American dis- 
tillery, the formation of calcium-carbonate scale in the 
condensers rendered it necessary to shut down the 
plant once in six weeks for cleaning. The flow of 
cooling water in the condensers was thermostatically 
controlled to ensure that the distillate always left at 
the same temperature, and as the scale built upon the 


increased. Immediately after cleaning, the flow was 
about 12,000,000 gallons a day, and the temperature 
of the cooling water about 200 deg. F. The flow, 





cut away in the centre to admit two L-shaped weights 





to 145 deg. F. 


heat-exchange surfaces, the flow of cooling water was| contact are thus subjected to a steady normal load and 
| to a vibratory tangential torque, each of known magni- 


| tude and independently variable. 


however, increased to 21,000,000 gallons a day in about 
six weeks, and the temperature of the water then fell | 
Since part of this water was used for! Engineers on Friday, March 3, 1939. Abridged. 
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boiler feed, additional heating was required towards 
the end of the run, and the cost of this must be added 
to the increased cost of pumping and to the cost of 
| cleaning the condensers, the latter being an important 
item. As a remedial measure, 3 parts per million of 
sodium metaphosphate were added, the treatment 
being commenced when the condensers were partly 
scaled. It was found, after a short time, that the 
temperature of the cooling water no longer decreased, 
but began to increase until it reached 190 deg. F., 
indicating that the old scale was being removed. It 
is stated that with the treatment mentioned, the plant 
}can now be run continuously without cleaning the 
| condensers. 

Another case quoted by Messrs. Piercy is that of a 
| British colliery, where the treatment was applied to 
|a re-circulating condenser-cooling system. In this 
| plant the formation of scale on the tubes led to a 
reduction in the efficiency of the turbine, and was 
difficult and costly to remove. The total volume of 
water in the system is 700,000 gallons, which is circu- 
lated at the rate of 25,000 gallons per minute, make- 
up being added at the rate of 30,000 gallons per hour 
with water having a hardness of 12-3 degrees, all 
temporary. A continuous addition of 10 lb. of sodium 
metaphosphate a day was recommended, and it is 
stated that this treatment served to prevent the 
|formation of hard scale and effected an important 
| financial saving. 

We are informed that the system can also be used 
for the prevention of “ after-precipitation ”’ in filters 
and mains through which water containing bicarbonate 
hardness is passed after softening by the lime-soda 
process. A similar application is in connection with the 
wayside treatment of locomotive feed water where 
| sufficient soda ash is added to precipitate the permanent 
| hardness. It is claimed that the addition of a few 
| parts per million of sodium metaphosphate serves to 
prevent precipitation in the tanks and pipe lines, and 
| we understand that the method is being employed 
| successfully by one of the large railway companies in 
this country. 


| 








AN INVESTIGATION OF THE 
| FRETTING CORROSION OF 
| CLOSELY-FITTING SURFACES.* 


| By G. A. Tomitnson, D.Se., P. L. Tuorpe, and H. J. 
Goveu, M.B.E., D.Sc., Ph.D., F.R.S., M.1.Mech.E. 


Tue mutual corrosion at the contact surfaces of 
closely-fitting machine components which are subject to 
| vibration has long been a source of considerable trouble 
in many branches of engineering practice. This corro- 
sion must be distinguished at the outset from ordinary 
wear by the fact that it always occurs at contact sur- 
faces which are for all practical purposes fixed in rela- 
tion to each other. A very common example is a ball 
race housing, which is a press fit on the shaft. On 
removing such a component it is frequently found that 
the fitting surfaces, originally highly finished, are cor- 
roded and pitted in irregular patches, and usually a 
quantity of coloured oxide debris is to be seen. The 
appearance of the damaged areas on one of the surfaces 
is generally almost identical with that on the other 
surface, showing conclusively that the component has 
not moved during the process. Vibration appears to be 
an essential factor in the process. Hence, although free 
use has been made in this paper of the word corrosion, 
it is used throughout subject to the above limitation as 
regards its meaning. The present investigation was 
carried out at the National Physical Laboratory on 
behalf of the Aeronautical Research Committee. 

Experimental Apparatus.—The first experimental 
work was carried out on a Haigh alternating-stress 
machine for which a special fitting carrying the speci- 
ments has been made. The specimens are in the form 
of three annular rings threaded on a common shaft. 
The end faces of the rings are ground flat and parallel 
and square to the axis, and form the experimental 
| surface, 14 in. external and 1} in. internal diameter. 
| The rings are pressed together in the axial direction by 
| a known force, up to 3,000 lb., exerted by means of a 





| calibrated spring surrounding the extended end of the 
| central shaft. 
| Each of the rings is supported in a rigid steel arm, 
| the centre arm being attached at its extremity to the 
| vibrating armature of the machine, while the two outer 
arms are locked to the frame of the machine. The 
| whole of the assembly, that is, the three rings with 
|their attached arms, is enclosed in a brass case to 
enable tests to be made in various media, although only 
| tests in air have so far been carried out. When the 


|machine is in operation the two pairs of surfaces in 





The materials tested in this apparatus include 





* Paper read before the Institution of Mechanical 
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hardened and tempered tool steel, stainless steel, mild 
steel and brass, and they have been used in various 
combinations of like and unlike pairs in contact. Ex- 
periments have been made with clean dry surfaces and 
with surfaces oiled with ordinary machine oil. 

Apparatus for Slip Measurements.—It has been found 
that there is always a marked difference in the rate of 
corrosion, according to whether the surfaces are sub- 
jected to slight relative motion or not. When a 
minute amount of slip is permitted, even only of the 
order of a few millionths of an inch, rapid corrosion of 
the surfaces, with oxidation debris, always results, 
whether they are clean or oiled. It was clear, therefore, 
that little real progress could be made without means 
for detecting and measuring relative slip. A device 
which was finally adopted is illustrated diagrammatic- 
ally in Fig. 2, herewith. A shallow slot, } in. in width 
and 0-008 in. deep, was ground across the face of 
each ring specimen, and short pieces of spring steel 
strip a and 6 were soldered into each slot. The strips 
face each other when the rings are assembled in the 
apparatus and they are separated at the radius of the 
specimen by a clearance of about 0-001 in. When the 
test specimens slip there is a slight relative rotation of 
the steel strips. The outer ends of the strips are ar- 
ranged to grip a small steel cylinder c carrying a 
mirror d. The motion of the strips causes the cylinder 
to roll, giving, finally, a large amplification of the 
original movement. The rolling cylinder is gripped 
between three other cylinders e, f and g, at right-angles 
to it, the central cylinder e being soldered to one of the 
strips, and outer pairs f and g, to the other strip. To 
make the system kinematically correct, a second 
rolling cylinder A is used, the six points of contact 
forming approximately a square at the centre of which 
a gripping force is applied to the group of cylinders 
by means of a rubber spring j. The reaction is taken 
on two pointed struts & and / located in suitable centre 
points. In this way the required pressure is applied 
to the rolling cylinders without imposing any con- 
straint on the relative movement of the steel strips, 
while effectively constraining these from any torsional 
movement which would produce an undesired rotation 
of the mirror. The whole moving system is sufficiently 
light to operate at a frequency of 2,500 per minute, and 
the appliance stands the vibration of the machine for 
many hours without disturbance. The optical system 
projects the image of a bright point of light on a ground- 
glass scale. This point appears spread out into a 
narrow band of light, the length of which is proportional 
to the angular rotation of the mirror. The sensitivity 
is such that a displacement of 10-* in. of the test sur- 
faces affects the image by 0-2 mm., which is about the 
limit of accuracy of an observation. 

The behaviour of the apparatus can best be appre- 
ciated from a description of a typical test. With 
hardened steel specimens having clean dry surfaces 
under a normal stress of 6,000 lb. per sq. in., the 
measured relative movement of the specimens with 
increasing alternating tangential stress is shown in the 
accompanying Fig. 3. The first part of the curve up 
to about the point A does not represent slip, but is due 
to an elastic distortion of the surfaces, or, strictly, of 
the material very close to the surface. There are 
several reasons for adopting this view. The relative 
movement and the tangential stress causing it are 
closely proportional, and the lowest stresses used are 
too small to cause slip regarded from the standpoint 
of the ordinary coefficient of friction. Below the 
point A the observations can always be repeated con- 
sistently, which experience has shown is not the case 
when slipping is occurring. Finally, the same measure- 
ments have been made under steady conditions of 
tangential stress, applied by a deadweight and a lever, 
and a curve of closely the same slope was obtained. 

There are reasons for believing that this elastic 
yielding is a boundary effect confined to a very thin 
layer near the surface. The measuring device will, of 
course, include in its indications the torsional twist of 
the ring specimens occurring between the two steel 
strips attached to the rings. This is approximately 
calculable, and at a tangential load of 2,000 Ib. (Fig. 3), 
amounts to about 2-5 10~* in., whereas the measured 
displacement is nearly 20 < 10-*in. This is much too 
large to be explained as an elastic deformation of the 
specimens as a whole. 

Returning to Fig. 3, when the tangential stress is 
raised above that corresponding to the point A, the 
curve begins to bend over and at the same time the 
indications of the measuring appliance begin to become 
erratic. The displacement now measured is a combina- 
tion of elastic displacement and pure slip, the latter 
occurring at the ends of the stress cycle where the 
stress for a short time exceeds the maximum force of 
friction. Beyond the point A, no one curve can actu- 
ally represent the observations, which are continually 
changing as the amount of slip varies. It has not 


proved possible to carry out a test with a definite 
amount of slip because the slip has only been control- 
lable within certain limits. ; 

Tests have been made, however, with the aid of the 
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measuring device, for various combinations of surfaces 
definitely without slipping and definitely with slipping. 
In each experiment a calibration curve such as Fig. 3 
was first determined and a working point was chosen 
well below the point A. The machine was then run 
for either | hour or 24 hours. After this, the specimens 
were removed and examined under a microscope and 
generally a photomicrograph was taken as a record. 
The test was then repeated at an increased tangential 
load corresponding to a point reasonably beyond a. 
Throughout this test frequent observations were made 
of the relative motion of the specimens to ensure that 
the slipping condition was maintained. The tests in 
which slipping was permitted were also repeated with the 
surfaces oiled before assembly with ordinary machine oil. 

Experimental Results.—The results of this series of 
tests appear to show quite definitely that slipping is a 
necessary condition for the occurrence of fretting 
corrosion. Without exception, in all the experiments 
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with no slip the surfaces are practically unchanged, 





and when slip occurs the surfaces are always corroded | 


to a greater or less extent, and generally have the 
characteristic oxide debris spread over them in irregular 
patches. The experiments show that the presence of 
oil does not in any case prevent corrosion, though it 
generally modifies the effect. The oil is never entirely 
forced out by the normal pressure. On examining the 
specimens afterwards, traces of oil in a dirty condition 
can be seen or wiped off the surfaces. It is probably all 
squeezed out, however, except for a very thin film, 
which appears to be pierced at many places. 

In general, the softer materials show more tendency 
to seize and less tendency to produce corrosion debris 
than the hard steel. There is no difficulty in recognis- 
ing seized areas under the microscope. These have a 
rough appearance, showing a metallic lustre. Stainless 
steel proved particularly liable to seize, and was the 
most difficult material to deal with. The slip indicator 
showed the surfaces to be continually sticking and 
breaking away and this action could even be heard as 
a succession of faint clicks. It is interesting to notice 
that stainless-steel specimens, both clean and oiled, 
have produced red-oxide debris. The tests with clean 
brass and hardened steel also have rather a special 
interest. Both surfaces appeared to be corroded and 
red debris was observed, but it seemed possible that all 
the debris might have been detached from the brass 
and might be merely plastered over the steel by the 
pressure. The steel surface was, therefore, thoroughly 
scraped with a knife and it .proved impossible to 
remove the corrosion effects in this way. There is 
little doubt, therefore, that the soft brass has been able 
to fret its way into the surface of the hard steel. 

As regards the magnitude of the slip in these experi- 
ments, although the optical indicator provides an 
accurate measurement of the relative movement at any 
instant, the slip is so variable that it is only possible 
to give its general order of magnitude. For the most 
part the tangential stress was adjusted so that the slip 
was between | x 10-* and 3 x 10-5, though in some 
cases this would be slightly exceeded occasionally. 
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under test are subjected to a succession of alternating 
tangential displacements, in contrast to the previous 
method in which an alternating torque was applied by 
the Haigh machine and a tangential displacem« nt 
might or might not occur. In this apparatus a sphere 
2} in. in diameter is held between two horizontal flat 
plates, one beneath it and one above it, the upper plate 
being loaded as required by means of a weight and lever. 
The sphere oscillates about a vertical axis, pivoted in 
the elastic indentations which it makes in the two 
fixed plane surfaces. These indentation areas form 
the experimental surfaces and their diameter and the 
normal stress distribution can be precisely calculated. 

For convenience in producing the specimens the 
“sphere” is actually a cylinder a (Fig. 8, herewith) 
} in. in diameter, with spherical ends. It is mounted in 
a horizontal steel plate 6 by means of a collet c; and 
a light rigid arm d attached to the plate provides a 
means for producing and measuring the required motion 


Fig. 8. 
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of the specimen. The assembly is adjusted so that the 
centre of gravity lies below the centre of the sphere, and 
it can be poised in stable equilibrium with the lower 
spherical surface on the horizontal plane surface e. The 
upper plane surface f is attached to a flexible strip of 
wood g and is arranged to be just clear of the spherical 
surface when the loading lever A is removed. When 
the specimen, poised in this way, has come to rest, the 
load is applied through a }-in. steel ball in a conical seat 
in the strip of wood. It is convenient to balance the 
lever so that the axis of the cylinder is not quite vertical. 
The indentations are necessarily on a vertical diameter 
of the sphere and therefore they lie slightly off the 
geometrical axis. A series of tests can then be made by 
giving the cylinder small rotations in the collet, the 
corroded areas being distributed around a small circle 
in the order in which the tests were made. 

The angular motion of the arm is produced by an 
adjustable eccentric j, driven by a small motor, bearing 
on a suitable plate attached to the arm. The eccentric 
is also coupled to a revolution counter. To enable 
the angular motion of the arm to be measured, it 15 
fitted with a knife-edged sector k which bears against 
the flat plate of a micrometer |. With an illuminated 
white surface beneath it, this device enables the position 
of the arm to be measured without actual contact, with 
an accuracy of 0-0001 in. The relative tangential 
displacement of the contact surfaces is computed from 
the radius of the circle of contact. The length of the 
arm is 23} in. and the radius of the indentation is of the 
order 0-015 in., so that the sensitivity of the measure- 
ment of relative movement is about 6 x 10-* in. 

Static tests, deflecting the arm by means of a micro- 
meter, confirmed the elastic displacement of the contact 


Experiments with a Spherical and a Plane Surface in | surfaces, described in connection with Fig. 3, above 
Contact.—Since the presence or absence of slip has The arm can be rotated through a small angle from its 
been proved to be a critical condition for the occurrence | free position, and it returns exactly to this position. 
of corrosion, it appeared desirable to make further | When this angle is exceeded the contact surfaces begin 
experiments in which the amount of slip would be | to slip, as shown by the arm no longer returning to its 


more under control. 





For this purpose an apparatus | initial position. The slipping commences at the peri 
was designed and constructed in which the surfaces | phery of the contact area where the displacement 
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greatest and spreads radially inwards as the detlection 
of the arm is increased. Thus, any required amount 
of slip can be produced by a suitable adjustment of the 
eccentricity of the operating cam, this being deter- 
mined by a preliminary static calibration with the 
micrometer. 

An example will best illustrate the use of the 
apparatus. Fig. 9, herewith, shows photographs of 
the indentation area with hardened-steel surfaces under 
a load of 103-5 lb. The surfaces have been subjected 
to 5,000 alternating movements in a clean dry condi- 
tion. In the two cases a and b the amplitude was 
adjusted to produce a maximum slip of 54 x 10~-* in. 
and 11-4 x 10—* in. respectively. The dark ring shows 
the corrosion that has occurred and the inner circle of 
unaffected surface is the area within which the tan- 
gential displacement of the surfaces has been entirely 
elastic. The outer diameter of the impression agrees 
well with the value calculated from Hertz equations. 
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lhe most interesting feature of both photographs is the 
abrupt division between the corroded and uncorroded 
areas, although the amount of slip must decrease in a 
continuous manner from its maximum value at the 
edge of the area to zero where the relative motion 
becomes purely elastic. This affords a striking con- 
firmation of the previous conclusion that slip is the 
criterion for the occurrence of corrosion, and, moreover, 


the abrupt change shows the criterion to be extremely 
critical. i 


|collet attached to the oscillating arm as already | used as in the dry tests. The slip was measured a 
described. The specimen is a hardened steel cone 6 | number of times in the course of each experiment by 
screwed into the lower end of the rod, which is bored | the static loading method; as before, it was found 
right through. The cone was bored axially with an | to vary a little with different materials, but an average 
}-in. diameter hole, and was ground to a sharp edge | value was about 1 x 10-* in. In this series of tests 
at the circumference of the hole. This edge was then | glass was omitted and cast iron was included. 

lapped away to leave a narrow flat annular surface| It is clear, on comparing these results with those 
accurately square with the axis, the radial width of | obtained with dry surfaces, that the presence of the 
the annulus being about 0-007 in. The arm carrying | lubricant has in general the effect of reducing the rate 
the test piece is balanced so that it may be poised in | of corrosion. It is equally clear that it is not effective 
equilibrium with the small annular face resting on a/in preventing it. 

flat horizontal steel plate c which constitutes the lower| Discussion of the Experimental Results.—There is 
of the pair of test surfaces. To apply an axial normal | ample evidence, both in the experiments and from 
load to the surfaces, the plate is drilled and a steel rod d | practical experience, that the primary cause of fretting 
carrying a dead load passes through both the plate and | corrosion is of a mechanical rather than chemical 
the cone. The upper end of this rod carries a sphere e | nature.” Assuming the process to be mechanical, the 
which bears in an internal conical seating ground in the | first explanation of the corrosion that suggests itself is 





“ | 
specimen. 
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ACE ON A PLANE SURFACE. 


by the sphere and cone seating, limits the relative | 


motion of the contact surfaces to one of rotation about 
the axis. 

The apparatus was used identically as in the experi- 
ments with the sphere and plane. Although the dimen- 
sions of the contact area have been made as small as 
possible, the mean radius is about 0-065 in., or about 
| four times that of the spherical indentation, and the 
| deflection of the arm for a given couple is considerably 
| smaller on this account. On the other hand, the loca- 

tion of the arm proved to be steadier, and thus the 
| accuracy of reading the micrometer was approximately 
| doubled. The test surface was subjected to 10,000 
alternations of motion with loads of 225 Ib., 150 lb., 
75 lb., and 25 lb. The range of movement of the arm 
was adjusted in each case, as indicated by the stress- 
strain cycle, to give as nearly as possible the same slip 
of about 4-4 x 10-* in. The results showed that the 
amount of corrosion is not greatly influenced by the 
intensity of pressure. It is true that the smallest load 
of 25 lb. produced the least corrosion, but the next in 
amount was that due to 150 lb., while the 75-lb. load 
produced effects equal to that of 225 lb. There is 
certainly no kind of systematic proportionality between 
the pressure and the damage to the surface. 


carried out in which only the nature of the material 
has been varied. The object was to acquire informa- 
tion as to the relative susceptibility to corrosion of a 
considerable variety of pairs of materials, and inciden- 
tally to ascertain if any combination of materials was 
immune. The materiais included in the series are : 
Hardened steel, mild steel, a well-known stainless steel, 
brass, nickel, chromium, “‘ Y ” alloy, and glass. The 
tests have been made with dry clean surfaces. 
first point of general interest in these experiments is 
that there is not a single instance of no corrosion. 
combinations involving a soft and a hard material are 
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4s a variable to determine its effect on the corrosion | 
of the surfaces in contact. For this purpose the sphere- 
and-plane contact is not very suitable since the pressure | 
enaty is not uniform over the area of indentation. 
Or these 


experiments, therefore, flat surfaces were 
— ind a test specimen was made of hardened and 
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Effect of the Intensity of Normal Pressure.—| of interest as confirming and extending the observa- | Railway 


The “Y”. 


steel. 
amp 


metal in contact, and there is little doubt that the | 


chromium has been fretted away. 
The Effect of Lubricants.—A similar serie 


of different materials lubricated with castor oil. The | 


The cylindrical rod a is gripped in the same load and range of movement of the arm were’! in Scotland and on the North-East Coast. 


plate and this constraint, together with that imposed 


Additional Experiments.—A series of tests has been | 


The | 
The | 


| 
s of tests | 


The rod is a sliding fit in the hole in the | that it is simply a mechanical grinding or abrading 


effect. There are, however, some good reasons for 
| regarding the corrosion to be due to attrition of the 
surfaces on a molecular scale. Corrosion appears to 
occur with little regard to the magnitude of normal 
pressure. This is not easily reconcilable with the mech- 
anical-abrasion view, but is quite consistent with the 
molecular-attrition theory. The cohesive forces of 
molecules are intrinsic and independent of external 
forces and only require sufficiently close proximity to 
become effective. It is difficult to believe that a very 
hard material such as chromium could be attacked so 
readily by abrasion by a soft material like “ Y ” alloy. 
When the complete conditions of this experiment are 
considered, i.e., a movement of the order of only 10-* 
in., corrosion occurring only in the region of zero pres- 
sure, and a number of reversals equivalent to a test 
of only 4 minutes’ duration in the alternating stress 
machine, it seems impossible to explain the corrosion 
except as a molecular attrition process. 

The cases of corrosion with excessively small amounts 
of slip point to the same conclusion. It is hardly con- 
ceivable that a movement so small as 5 x 10-° in., or 
only about four times the atomic dimensions, can give 

|rise to bodily abrasion. Another argument for the 
molecular theory and against the abrasion theory is in 
the well-known fact that this kind of corrosion becomes 
more effective the more highly the surfaces are finished. 
The conception of the breaking of the atomic bonds in 
the theory corresponds to the observation of the slip 
in the experiments, and as it has been proved that 
corrosion is definitely associated with slip, it is reasonable 
to assume the attrition of the surface to be caused in 
some way by the severance of cohesion bonds. The 
experimental data are too meagre for a theory to be 
pursued beyond this without indulging in speculation, 








It seems probable, however, that the detachment of 
an atom from its parent body does not occur regularly 
on breaking the atomic bond, but is an exceptional 
| event. 
The above discussion must not be read as to exclude 
| the possibility of some special type of fatigue action as 
the responsible mechanism of failure. In fact, re- 
peated straining of the contact surfaces has been shown 
to be essential to the marked deterioration which is the 
serious practical problem. But whereas the term 
* fatigue ” usually denotes progressive deterioration by 
 eyelie straining of the metal as a whole, the present 
| action is confined to surface layers in close contact. 
| The results of the investigation are not as encourag- 
| ing as would be desired with regard to means for the 
| alleviation or elimination of the practical difficulties 
| arising from fretting corrosion. Without any excep- 
tion, corrosion has always occurred in the presence of 
ee slip, and to eliminate slip of the magnitude 
found to be effective, is not an easy problem. If the 
| theoretical conclusions stated in this section are valid, 
the corrosion must be placed in the class of molecular 
| phenomena and as such may have to be regarded as 
| being inevitable like cohesion or friction. 








Tue Late Mr. W. E. Mapvpams.—lIt is with regret 
| that we announce the death of Mr. William Edward 
| Maddams, which took place on February 21. Mr. 
Maddams, who was manager of the Government and 
Railways Department of Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, joined that company in 1899. He was 55 years 
lof age, and during his 40 years’ service with the firm 
| he acquired a fund of electrical experience and a wide 
circle of friends in the industry. 


Lonpon anp Norts Eastern Rattway Locomo- 
| trves.—During 1939 the London and North Eastern 
is proposing to break up 158 locomotives of 


ments have been made with the normal pressure | tions, referred to above, on the action of brass on hard | various types which are no longer serviceable. It is 
alloy and chromium pair, for ex-| considered that there is scope for reducing the total 
le, comprise a very soft and an extremely hard | stock by limiting the new building programme to engines 


of one type. It has, accordingly, been decided to 
construct 50 tender locomotives of the 2-6-2 type, known 
the “V2” or ‘‘Green Arrow’ class, capable of 


as 
dealing with fast freight and passenger trains, together 


t : | has been made of the corrosion of a variety of pairs | with 10 tank engines (also of the “ V ” class) which will 
red steel having the form shown in the accompany- | 
14. 


be employed on heavy local passenger services, principally 
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AERONAUT:CS. 

489,703. Hawker Aircraft, Limited, of Kingston- 
on-Thames, and C. Bower, of Kingston-on-Thames. 
Cabin Tops for Aircraft. (4 Figs.) May 15, 1936. 
The cabin top is designed to provide adequate protection 
to the gunner in a fast-moving aircraft and at the same 
time allow reasonable liberty of movement to him and 
his gun. It is adapted for use with existing turret- 
operating mechanism if it is required to supply power 
for the movemont of the gunner’s section. The fuselage 
has a cabin cover of transparent material. This is 
provided with a fixed front windscreen 2, a fixed inter 
mediate section 4, a section 5 which is rotatable as a 
whole about a substantially vertical axis, and a section 6 
which is rotatable about a substantially longitudinal 
horizontal axis. The pilot’s door 7 is a windowed panel 
having brackets supporting rollers running in a metal 
channel rail 8. The rail is pivoted on the upper ends of 
parallel links 9, the lower ends of which are pivoted on 
the fuselage. A similar rail is provided at the top of 
the door. This arrangement provides that the door lies 
flush with the rest of the cabin top when it is closed, and 
all that is required to open it is for some one to push it 
outwards from the fuselage, whereupon the links cau« 
tho rails to move outwards in parallelism, whereafter 
the door is free to bs run lengthwise into an open position, 
where it will overlie the section 4 of the cabin top. Stops 
limit the lateral displacement of the links Since the 
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door need never b» projected any substantial distance 
out into the air-flow, it can be opened and closed with 
reasonable facility even at high speed. The gunner’s 
accommodation is within a rotatable gun-mounting ring 
11, and upon the rotatable part of this ring is supported 
the cabin-top section 5, which is so shaped in cross- 
section throughout its length that when in the closed 
position its outer surface is in streamlined continuity 
with sections 4 and 6; the forward end of section 5 is 
arcuate, the rear bulkhead of section 4 being corre- 
spondingly concave. The rear end of the section 5 is, 
however, substantially flat. The section has a gun slit 
to accommodate the barrel of a gun l5in elevation. It 
also has an access door formed by its left-hand upper 
side which is carried on hinges. When the cabin is 
completely closed the section 5 lies in proper streamlined 
continuity with the remainder, the gun lying pointing 
horizontally towards the tail. It is enclosed by the 
section 6 of the cabin top, which is a frustro-conical 
section borne on a spindle the axis of which is approxi- 
mately the longitudinal axis of symmetry of the cabin top 
and is the cone axis of the section. The section is thus 
rotatable through about 180 deg., so that when opened 
it forms a trough 6’ virtually closing the opening into 
the fuselage which might otherwise be left. he spindle 
carries a pulley 20 to which is anchored a length of 
elastic rope. The tension in the rope tends to open 
and keep open the section 6. A quick-release lock is 
fitted so that no time is lost in getting the aeroplane 
jmto action. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
491,859. Woodall-Duckham (1920), Limited, of 
London, and M. H. McEwan, of London. Coke- 
Oven Door Machine. (8 figs.) March 10, 1937 
The machine, which removes the doors of horizontal 
coke ovens, has a travelling headstock 1 suspended 
from a carriage moving on rails on the framework of 
the machine, and advanced and retracted by rack 
and-pinion mechaniem. Cn the headstock is a bell 
aa hook arm, the outer end of which carries the 
hook for lifting the door. The other end of the hook 
arm is connected to the lower end of two sets of jointed 
arms 7 and 8 pivoted on a common pin Both sets of 
arms move together, and the upper ends of the arms 8 
are pivoted on the headstock. The pin forming the 
jount between the two arms of the linkage moves in a 
slot on the end of a hand-operated control lever pivoted on 
the headstock, and the lever can be locked in any desired 
position to limit the movement of the pin. The pin 
is connected by a chain 15 to the longer arm of a lever 16 
pivoted on the fixed framework of the machine, the 
shorter arm of the lever being connected by a chain 17 to 
the travelling headstock. A dashpot is mounted on the 
headstock and is connected to the linkage end of the 
hook arm to permit free upward movement of the hook 
into engagement with the coke-oven door, but to restrain 
the downward movement when the door is being lowered 
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on to its seating. Before the removal of a coke-oven 
door, the headstock is in the retracted position with the 
hook lowered and the pin at the left-hand end of the 
slot. The control lever is locked in position B, and 
the headstock is then moved forward towards the oven 
door. The chains 15 and 17 become taut, and further 
inward movement of the headstock moves the lever 16 
so that the chein 15 draws the pin and the linkage arms 
7 and 8 back to the “in line ”’ position, this first raising 
the hook into engagement with the corresponding hook on 
the oven door and then lifting the door, the weight of 
which presses the pin against the right-hand side of the slot. 
The headstock and the oven door are then drawn back - 
wards and can be moved aside for cleaning or adjust- 
ment while the coke is being discharged from the oven. 





lo replace the door, the headstock is moved inwards 
until the door is in position in the mouth of the oven. 
The operator then releases the catch on the control 
lever and moves the lever to the position C. The pin is 
now free to move along the slot and the door is lowered 
gently on to its seating by the dashpot on the hook arm, 


the hook finally falling clear of the door. To reset the | 


mechanism the control lever is moved to the position A, 
moving the pin and the linkage arms 7 and 8 back to 
their initial position, after which the control lever is 
brought back and locked in the position B. The mecha- 
nism for lifting the latch-bars of the doors consists of a 
latch-bar striker 23 attached by a pair of parallel- 
motion arms to the headstock. A projection on the 
arm carrying the hook engages the striker, and as the 
hook rises to lift the door the striker rises and frees the 
latch bar 27 from the hooks on the door-frame. The 
upper and lower latch-bars are interconnected so that 
the lower latch is released at the same time. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
491,255. Sir W. G. Armstrong Whitworth and 
Company (Engineers), Limited, of Newcastle-on- 
Tyne, and T. C. Reavely, of Newcastle-on-Tyne. 
Percussive Tool. (3 figs.) March 13, 1937.- 
The tool is of the “ one-shot "’ pneumatic kind. A piston 
2 works in a cylinder mounted in a handle in which are 
the primary and secondary valves having circumferential 
grooves 4a, 5a, respectively. The front end of the 
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cylinder is fitted into a tool-holder 6. The primary 
valve has a projecting end which embraces the trigger 
and is pressed against it by a spring. The secondary 
valve is entirely enclosed at each end and is held in its 
first position by a spring. The primary valve controls 
the inlet port 10 and a pilot exhaust port 11, the former 
opening into a union for connection with the main air 
supply. The inlet port 10 and exhaust port 11 unite 
on the other side of the valve and lead to the main 
inlet port 13, which opens near the inner end of the 
cylinder. The primary valve also controls a bifurcated 
port, one arm of which leads to the extreme inner end 
of the cylinder and the other arm to the end of the 
secondary valve casing against which the valve is 
normally pressed. In its normal position the primary 
valve opens the bifurcated port to the atmosphere, and 
in the operating position it connects the two arms to 
the air supply so that one arm forms a pilot port for 
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exerting initial pressure on the piston. In the norma 
position shown of the secondary valve, air is admitt 

by the groove 5a from a pilot port 15 communicati: 

with the inlet port 10, to another pilot port leading 

a front exhaust port in the front end of the cylind 

In its other position the secondary valve opens the fron: 
exhaust port to the atmosphere. With the trigger 

the normal position shown, air passes through the pil 
port 15 to the secondary valve casing, through the grooy 
5a, and thence through to the front exhaust port, so 
that the piston is pressed against the end of the cylinde: 
On depression of the trigger, the primary valve first clos: 

the pilot exhaust 11 to atmosphere and then opens thy 
inlet port 10 to the main port 13, so that full pressure is 
available directly the piston has passed the port 13 
Further movement of the primary valve places th« 
bifurcated port leading to the secondary valve casing 
and to the extreme rear end of the cylinder in communi. 
cation with the supply, and air is admitted to the casing 
of the secondary valve. The valve is thus moved 
rearwards and closes the pilot inlet port and opens thy 
front exhaust port to the atmosphere. Air is simulta 
neously admitted to the pilot-port branch of the bifw 
cated port at the extreme rear end of the cylinder behind 
the piston, which is thus forced outwards until it uncovers 
the main pressure inlet port 13, whereupon the maximum 
pressure is exerted on it. When the trigger is released 
the valves are restored to their normal positions and 
the piston returns to the rear end of the cylinder. Th. 
primary valve only is in direct contact with the atmo- 
sphere, while the secondary valve is entirely enclosed, 
with the exception of the port exhausting to atmosphere 
Hence there is little risk of access of grit to the tool 
By restricting the exhaust to the rear of the tool th: 
raising of dust is prevented. (Sealed.) 


TEXTILE MACHINERY. 


492,764. George Blackburn and Sons, Limited, 
of Nottingham, H. W. Start, of Carlton, and 
E. Start, of Wilford. Straight-Bar Knitting 
Machine. (6 Figs.) April 6, 1937.—The invention is a 
shield for use in knitting machines of the Cotton type 
for preventing the work from rising up into the path of 
the sinker noses when they are sinking a fresh cours: 
on the needles. This occurs when knitting the hee! 
pieces at each side of a stocking while the needles which 
knit the instep are inoperative, but retain their loops 
ready to complete the instep when the heel pieces ar 
finished. The shafts A and B, of small diameter, ar: 
carried along the front of the machine, a short distance 
from and below the level of the sinkers and are dis 
posed fairly close together. Bearing brackets ar 
secured to the fixed rail EZ at the front of the machine 
Two arms F and @ are mounted on the shafts in each 
division of the machine, those on the left of each division 
being mounted on shaft A, while those on the right are 
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| mounted on shaft B. Two thin narrow shields H and J 
are normally required in each division of the machine, 
one carried on the free inner end of the arm F and the 
other carried on the free inner end of the arm G, and 
these arms hold the shields in position relatively to the 
needles and sinkers. These shields, which are of about 
the same width as the heel pieces, are disposed in front 
of the needles, so that when the noses of the sinkers 
are projected between them they pass just above the 
shields, while the knitted work W is held below the m 
betwaen the shields and the knocking-over bits. The 
shields are adjusted longitudinally relatively to the needles 
by the shafts A and B, at the points where the heel pieces 
are being knitted. Those on the left of each division are 
moved to the left, and those on the right to the right to 
clear the knitted work when not required. The shafts 
A and B can be rotated in their bearings so that the whole 
of the shields can be turned back out of the way by 
rack and pinion mechanism mounted at P. In order 
that any of the arms may be turned back independently 
of the remainder, each is mounted loosely on its shaft 
at the side of a fixed collar K and is pressed against this 
collar by means of a spring. The collar K is formed with 
a radial tooth, which engages in a recess in the boss of 
the arm, thus allowing the arm to be turned on the 
shaft. To permit longitudinal adjustment of both 
shafts A and B, they are carried through two slides L, 
which are mounted in a bracket secured to the fixed 
rail E. These slides are formed with toothed racks, which 
engage with a pinion mounted between them. The 
two shafts A and B can be turned freely in the slides L, 
but are prevented from relative longitudinal movements 
by collars fixed on the shafts at the ends of the slides 
To permit the work to pass freely on the undersides 
of the shields H and J, the shields are raised slightly 4t 
intervals when the sinkers are withdrawn. For this pur 
pose, arms are mounted on the shafts A and B, respective- 
ly. The free ends of both these arms are connected to he 
lever, which is actuated by a cam on the main camshatt 
to raise the whole of the shields H and J once every 
revolution. The arms are connected to the shafts by 
dog clutches and when the shafts are moved longitudina!!s 
they are disconnected from the arms and can then be 
rotated to turn back the shields H and J out of the wa) 
( Sealed.) 
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PROFILES OF CUTTERS OR ABRA- of any fixed point is a helix of the required lead. Profile of Cutter or Abrasine Wheel Arranged as in 
SIVE WHEELS FOR PRODUCING |The axis of the cutter or abrasive wheel may, or Fig. 1.—In Fig. 3, O x is the axis of the gear, AC 
INVOLUTE HELICOIDAL GEAR | ™&y not, intersect the axis of the gear. In the the axis of the cutter, and O A (lying along the axis 

>ETH | latter case, of which Fig. 1 (a) and (6) are typical, | of z) is the common perpendicular the length of which 

TEE ¥ ’ ; |the common perpendicular to the axes is usually isa. The axis O y is perpendicular to O x and O =. 

By W. A. TupLin, M.Se. ‘arranged so that it passes centrally through a |The curve P U is a part of the base helix, of lead L, 
Tne involute helicoid has become widely adopted, | tooth space; the form of the cutter or abrasive | lying on the base cylinder (of radius r) intersecting 

being used, for instance,as the British Standard form, | wheel is then symmetrical about a plane perpen-|the plane x = 0 in the circle D. The base helix 

for the basis of the working surfaces of helical gear | dicular to its axis. In the other case shown in| P U is associated with one flank of the tooth-space. 
teeth and of worm threads, because this type of | Fig. 2 (a) and (5), the axes are usually perpendicular | The corresponding base helix (not shown) for the 






tooth is easily produced by a straight-sided cutter or | to each other. other flank is similar, but is angularly displaced from 

by a plane-faced abrasive wheel, provided that the | The symbols which will be used are given in the PU by 2a and intersects the circle D in a point 
gear and the tool are given the appropriate relative | following table, which refers to Fig. 3 :— lying on the side of O A remote from U. ; 

r = radius of base cylinder of involute helicoid. The straight line PQ is a tangas to the helix 

5 = fend of inceiete balteail, PUat P. It represents one position of the generator 

cnitie off tate am Vase entieiien of the involute helicoid surface and it lies entirely 

" . , . ; in that surface. The point R is selected arbitrarily 

Fig.2. on PQ; it is therefore an arbitrary point on the 


involute helicoid surface. 

R F is drawn perpendicular to the x y plane. 

F G is drawn in that plane perpendicular to O x. 

Then the co-ordinates (x, y, z) of R are OG, G F, 
and F R. respectively. 

Since PR is the tangent to the helix at P, it 
lies in the tangent plane to the base cylinder at P. 

P E is drawn (on the surface of the base cylinder) 
parallel to O x and intersects in E the plane which 
contains R, F and G and which therefgre lies perpen- 
dicular toO x. The tangent plane to the base cylin- 
der at P also touches it along the line P KE, and since 
it contains P R, also contains R FE. 

The line RE, since it lies in the tangent-plane, 
touches the base cylinder in E and since it lies in 
the plane RFG, which is perpendicular to O x, 
is parallel to the tangent to the circle M at the 
point P. 

Hence, if EJ be drawn perpendicular to R F, 
the angle R E J is equal to the angle P BN (say @) 


Gear 

















and angle EG H = 7 é. 

The distance between the planes of the circles 
D and M is proportional to the angular distance 
between the radii O U and B P of the helix. Hence 
L(@ a) 


Qa 














OB 





and therefore 


¥r OG OB BG OB—EP 











L(@— « 
"x = ) RP cos o. 
Now development of one convolution of the helix 
shows that 2 7r = L tan o, and hence 
x (@ a)r cot o R. P cos o , 
Now 
y GF = —(GH — HF) 
“yy (EGecos Z EGH —~REcos 2 REJ) 
¥ rsin@+ RP sine cos # . - (3) 
Again 
z RF FJ+JR=EH + KR Esin 0 
=rcecos 6+ RPasinosin @. . » &@ 
Multiplying (3) by cos @ and (2) by sin @ and sub- 
' tracting, 
z cos @— ysin 0 =r, , . (4) 
Substituting in (2) the value of R P derived from 
(1), 
| t , 
(€668.c.) ~~a! a = x y=o-r sin 6 4 - “= 4.ih ) sin o cos 6, 
GINEERI cos o 
motions. Wherever possible, advantage is taken of; A angle between the axis A C of cutter or abrasive | whence 
this characteristic of the involute helicoid, but in wheel and the plane x = 0 perpendicular y z 
certain cases it may be necessary or desirable to _ to the axis O z of the gear. teed an 0+ Oe ae 
for gp : : . a distance between the axes of gear and cutter or r ! 
rm the teeth by a rotating cutter or by an abrasive : ; 
wheel anolied fn a weer ile dees nek tees the abrasive wheel. a , 
‘ppled in a way which does not permit the angle between common perpendicular O A to A—-tane. . . - (9) 
othe the fundamental generating principle. In the axes and the straight line joining O to ; 
the following article a method is developed of deter- the point of intersection of the base helix| Equations (4) and (5) apply to the co-ordinates 
mining the appropriate shape of the axial section P U with the plane z = 0. of any point on the generator when it touches 
of the cutter or abrasive wheel for this purpose. B angle between © A and an arbitrary plane T | the helix P U at a point of which the perpendicular 
The tooth-forming operation, cutting or grinding, containing A C. se on to O x makes an angle @ with the x z plane. 
'8 carried out on a machine in which the cutter or angle —— = veg ie oor tale an Next considering a plane T which contains the 
abrasive wheel rotates about a fixed axis while the | oe. Pe ‘ axis of the cutter (the line x = y tan), z = a) and 
gear-blank is moved in a direction parallel to its| 4 a ne tis | which makes an angle £ with Oz, it will be seen 
own axis and simultaneously receives a proportional, s that T intersects with plane z = z’ in astraight line, 
rotation about that axis. The relation between | tite 6. the distance of which from O z is (O A — 2’) tan 8, 
Translation and rotation of the gear-blank is| ¢ (sec @ + tan o tan A) cot 8. and the intercepts of which on the lines y = 0, 


arranged so that the motion relative to the blank D sec A tan o tan f. ‘z= 2’ and x = 0, z = 2’ are — (O A — 2’) tan f sec A 











298 
and (OA — 2’) tan £ cosec A, respectively. The equa 
tions of this line are therefore 
7 
(QA 2’) tan 8 see A 
y l 
(OA >") tan B cosec A 


Hence, the equation of the plane T, 
eliminating 2’, is 


r cos A cos B y ain A cos B (a t)sin 8 
or 
r cos A cos 8 y sin A cos B :sin p 
a sin B 0. , . (6) 


The co-ordinates of 8, the point of intersection 
of P Q with the plane T, satisfy (4), (5) and (6). 

The value of the y co-ordinate in terms of @ 
is found by substituting in (5) the value of x from 
(6) and then substituting for z its value as deter- 
mined by (4). This gives 


y tan o| y sin A cos B+ (2 a) sin 8) 
sec 6 \ | 
y cos A cos 8 J 
\ tan o | , 3 
an A © f 
r cos A cos 8 sd _— 
(r+ y sin @) . 3 | 
su 3 a sit 
cosa 6 ; tices } 
vi 
\ tan o tan A 
’ 
tan o tan 8 sec A tan 0 
a 
+ (sec A tan o tan 8) ( sec 6) 
whence 
/ BD \ 
sec 6 tan o tan A Dtan @ 
and 
/ BD \ - 
tan @ - . : i) 





From (4 





ul 
tan @ (s 


the co- 


Equations (7) and (8) are satisfied by 
ordinates of S. 

Consideration is given to Cartesian co 
ordinates Y and Z in the plane T, AC being the 
ixis of Y and AV the perpendicular axis of Z. 


if V W be drawn perpendicular to 0 A, the Z 


now 


co-ordinate A V of S is equal to AW see B 
(a z=) sec 8 where = is the z-co-ordinate of S with 
respect to the axes O x, O y and O =z. 

Hence, in changing from one set of axes to the 
other, the transformation, so far as concerns = and 
Z. is effected by 

Z (a z=) sec B ) 


and VW on the ry 


from which is derived 


plane are 


projections of SV 

shown in Fig. 4, 

the relation 

VS va sec A (We W #) see A 
(W V sin A 
(A V sin 8 sin A 


y) sec A 


y) see A 


Hence 
\ (10 


y men 


\ Z ain tan A 


ind this is the other formula for transforming from 
one set of axes to the other. Now if S is a point 
of contact surface of the 
helicoid and that of the solid of revolution repre 
sented by the cutter or abrasive wheel, there is a 
common tangent plane at S to the two surfaces 
The tangent plane to the involute helicoid at 8 
contains the line PS, since all points in PS lie 
on the surface of ‘he involute helicoid. Hence, 
the same plane toucnes the surface at all points in 
PS. The trace of the involute helicoid on the 
plane of the circle M is an involute to that circle 
The trace of the tangent plane 
tangent to the 


between the involute 


originating at P 
on that plane must, therefore, be 
involute at P, and is consequently the line B P. 
Hence the tangent plane containing P S also contains 
PB. If this plane is also tangent at 8 to a solid 
of revolution about the axis A C, it is perpendicular 
to the plane containing AC and 8. Conversely, 


equations (4), (5) and (6) apply to the co-ordinates 


of a point of contact of involute helicoid and cutter 
or abrasive wheel, if the value of 


3 is such as to 


obtained by 
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make the plane T perpendicular to the plane con- 


taining P, B and 8. 


The direction cosines of this plane are determined - = 
The triangle O AB lies in the yz 

>t BD—A BC +A 
: ' B : sec 8 , | sec B (18) 
is right-angled at A (A C being therefore parallel to C+D C+D 
» Then, from (15) and (17), 
The Z 


from Fig. 5. 
plane and is right-angled at A. The triangle A B ( 
O x); the angle BC A is equal to o, the helix angk 
of the involute helicoid at its base cylinder. 


straight line C D is perpendicular to O z and parallel 
The plane under consideration corresponds 
to that containing BC and C D, and this intersects 
Since C D lies in a plane parallel to the This gives the Z co-ordinate in the plane of T of 
Since CD is the point of contact corresponding to any selected 


toA QO. 


Oy in G. 
y= plane, BG is parallel to CD. 
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From (9), (8) and (7), 
Z r 


Y 
sec @ tan 6) sec B 
r 


BC+A 7 sin ¢ 
r sec? ¢ cosec 6) cos o sin 0 
(BC A) cos a sin @ . : 19) 


perpendicular to A C and also to A B, it is perpen- value of @, the value of ¢ having been derived from 


dicular to the plane {1 BC, which is, therefore, 
perpendicular to the plane BC DG. Hence, 
a | ‘ A CB) is the angle between the plane 


BC DG and the direction of the x-axis. 


Now O E is drawn from the origin perpendicular 
to the plane BC D G and then E D is perpendicular 


toOE. Hence ODE = cand O FE — OD sine. 
Direction cosine for x-axis 
OE 
sme . . (td) 
OD 


Since A O and BG are parallel, and O y is inclined 


at angle @ to their common perpendicular A B, 
OG A B sec @ 4 C tan o sec 6, 


and hence, direction cosine for y-axis 


OE O D sin o 
cos a cos 8 (12) 
OG O 1D) tan o sec @ 
\lso 
oB \ B cosec @ \ (' tan o cosec @. 


Direction cosine for z-axis 
OF 


OB 


O D sin oe 4 
(13) 


cos asin @ 
0 D tan o cosee @ 


These direction cosines apply to the plane con- selected value of 
The condition for 
and the plane T 


taining P B and PS in Fig. 3. 
perpendicularity of this plane 





” 10 deg 


sin ¢ 0 
sec @ l 
sec @ tan ¢ tan A 2 
cot @ 5 
c (sec @ tan o tan A)bcotea 15 
B - sec 4 1 

r 
A inv. @ a 0 
BC 0 
cos @ 0 
cos @¢ cos A Cos @ uo 
os } cos o COS A a@ sin @w sina 0 
(Be A) 0 
(Bt A) cos @ Is 
ain 0 
Z 

Be A) cos o sin 4 2 
r 
sec a 
(Be A) cos ¢ cos 6 is 
B see A cote is 
‘ 

Bt A) cos ¢ cos 6 b sec A cot @ aa 0 


is that the sum of the products of corresponding 
direction cosines is zero. Hence, taking (11), (12) 
and (13) in conjunction with (6), 
sin a cos \ cos B cos ¢ cos 6 sin \ 2B 
cos ¢g@ sin G sin 3 a, 
whence 


sin ¢ cos A cos ¢ sin A cos @ 
tan 38 . (14) 
cos o sin @ 


> 


By use of the identity tan* 8 in 
conjunction with (14), it may be shown that 


sec* 8 l 


sec? @ cos? @ sin*® @ 
" sin ¢ sin A cos ¢ cos \ cos 6)? 
whence 
sin d 13 
sere ; (to) 
cos o sin ” 
where 
cos @é sino sin A cos o cos A cos 6 (16) 


(The negative sign is not used in connection with 


(15) because only values of 8 less than need be 


» 
considered. ) 
From (14), 
tan 3 tan ¢ cos \ cosee @ sin \ cot @, 
and therefore, writing 
D sec \tangtans, C+ D cosec 6 
tan ¢ tan \cot 0+ tan*o¢ cosec 8 — tance tan \ cot @ 
sec® g cosec 8. : . (17) 





(16). From (10) and (7), 
\ Z BD A 
sin 8 tan A sec A cot 8. 
; ; e° 4. BD 
Then, from (19) and (17), 
Y : 
(Bt A) cos o sin 4 sin 8 tan A 
(BD A) sec A cos*= a cos 6. : »”~) 
Now, 
BD \ B (sec? o cosec 6 C) A 
B sec? o@ cosec 6 (eC 4 Ad 
ence 
(BC A) [eos o sin ¢ sin B tan A 


B sec A cot @. 


sec A cos* o cos 6] 


By substituting for sin ¢ the value given by (15), 
it may be shown that the quantity in the squar 
bracket is equal to cos o cos ¢, and therefore, 

B sec A cot @ 21) 


A) cos o cos 4 


(BC 


This gives the Y co-ordinate in the plane of T 
of the point of contact corresponding to any 
0, the value of ¢ having been 
derived from (16). 

The expressions 


contained in (19) and (21) thus 





25 deg 


15 deg 20 deg 














17365 34202 0: 42262 
O15S4 1 -0642 1-1034 
2-7417 2-7905 2°8297 
6713 2-7475 2-1445 

400 766690 5 - 06829 
9846 1-9358 1 - 8966 

13689 0- 15000 0- 16508 
85855 14-84159 

YS8481 0- 93969 

36120 0+ 34465 

99437 0-97852 

99544 14-99159 

SO017 9- 13662 

10597 0 - 20620 

Oo179 1 - 88397 185027 
29761 3-21653 315139 
TR3R2 8-°94037 6- 86936 
70174 8-83742 6° 75816 
O8208 0-10295 O-11120 

give rectangular co-ordinates, referred to axes 


A O and AC, of the point of contact associated with 
any value of @. By taking different values of @, 
the co-ordinates of any desired number of points 
may be found, and although these correspond to 
different values of 8, they define the curve of inter 
section of the plane T with the surface of the solid 
of revolution represented by the cutter or abrasive 
wheel, because this curve is independent of 8. 

The two sides of the profile of cutter or abrasive 
wheel are symmetrical about O A, and the distance 
between them is determined by «, which is half 
the angular distance between the origins of the 
involutes which are the traces of the involute 
helicoidal flanks of the tooth-spaces on a_ plane 
perpendicular to the axis of the gear. 

For any particular gear, the profile of the 
or abrasive wheel depends on the angular position 
of its axis relatively to that of the gear; that 1s. 
on the value of A. In practice it is usually found 
desirable to make A approximately equal to the 
helix angle of the tooth at its root, although if th 
root circle of the gear is considerably larger than the 
base circle there may be appreciable latitude in 
this respect. 

With a value of A greatly different from the helix 
angle at the root of the tooth, the two flanks of 
the profile of the solid of revolution may he 


utter 


found 
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Fic. 2. Boring Macuine with STEPLEsS 


on calculation to intersect within the depth of the 
tooth. In that event, no cutter or abrasive wheel 
8 practicable with that particular value of A. 

Practical Example.—Actual calculation of the 
¢o-ordinates of the profile of the cutter or abrasive 
Wheel on the basis of (19) and (21) is most con- 
veniently carried out in tabular form. It is first 
hecessary to determine the value of «. 

If tooth and tooth-space are of equal width on a 


- ge of radius R, and the number of teeth is ¢, 
then 
= (tan y¥ ¥) 5 inv. ¥, 
iicie R 
’ 

Valu of @ ranging from about 10 deg. to about | 
45 deg. in steps of 5 deg. usually give the positions | 
of points conveniently spaced along the required | 
Profile. ‘The figures in the Table, opposite, apply to 
a cutter 7 | 


for a worm having these dimensions :— 
I, L= 4-83. o 7 


52deg.27min. ft 


GeaR; Messrs. COLLET AND ENGELHARD. 


Thread and space are of equal width at radius 1-221. 


Hence 
1-221 
» inv. v 


0-O891, 
1-0 


sec y 
and 


a = ——. — 0-0891 = 0-135). 
‘ 


» 


The relative positions of cutter and worm are to be 


such that a = 3 and therefore = 3. Also the 
7 


cutter-spindle is to be set so that A = 53 deg. 

From trigonometrical tables it is found that 
tan o tan A = 1-72629; cos o cos A = 0-36677; 
sin o sin A = 0-63317; sec A = 1-6616; and cos o 

- 0- 60945. 

So far as practicable, the Table is arranged, 
in such a way that pairs of quantities which have 
to be added, subtracted, multiplied or divided, are 
on adjacent lines. 

Profile of Cutter or Abrasive Wheel Arranged as 


|in Fig. 2.—This investigation is identical with the 


8-1N. CENTRE TURRET LATHE ; Messrs. MAGDEBURGER WERKZEUGMASCHINENFABRIK, G.M.B.H. | 





preceding one so far as the involute helicoid itself 
| is concerned. Consequently, (4) and (5) may again 
| be used in respect of points on P Q, and the direction 
| cosines of the tangent plane Q P B are still given by 
| (11), (12) and (13). 
| Since the cutter or abrasive wheel represents a 
solid of revolution about Oz, consideration is 
directed to a plane T’ containing O z and making an 
arbitrary angle y with the yz plane. The equation 
| of this plane is 
(22) 
The position of a point in it is defined by a 
| co-ordinate Y measured from O z, and a co-ordinate 
|Z measured from the intersection of the plane with 
'the xy plane. The projection of Y on to the yz 
| plane is equal to the y-co-ordinate of the point, and 
| therefore, adopting the sign convention implied in 
| Fig. 4, 
y Y cos y or Y 


xs ytany 


(23) 
The co-ordinate Z is equal to z since both are 
measured from the x y plane, and therefore 
Z=2 


| y sec y. 
| 

| 

| 

(24) 


| For a point of intersection of P Q with the plane 
ne (5) and (22) must hold, and therefore, 


y 
sec @= — A— tan y tan o 
i ; 
| or 
oat ms =. (25) 
r sec @ + tan y tan o 
| and 
Y A sec 
~~ y ented ee 
r sec @ + tan y tan o 
| Also, using (8), (24) and (25), 
z | 
- sec 6 +4 y tan @ (27) 
r r 
and 
Z _—— 8 A tan @ (28) 
r r sec 6+ tan y tang 


Now, if the point of intersection of P Q with 'T’ 
| is a point of contact between the cutter or abrasive 
wheel and the involute helicoid, the tangent plane 
Q P B must be perpendicular to T’.. The direction 
cosines of the two planes are known from (11), (12), 
(13) and (22), and the condition for perpendicu- 
larity of the planes is, 


cos A sin o sin y cos a cos 6 0 0 


or 
(29) 
The co-ordinates Y and Z, given by (26) and (28), 
apply to a point of contact, if this value of tan y be 
| used to eliminate y from those two equations. 
The co-ordinates in the plane T’ of points of 
contact are therefore given by 


tan y = tana sec 0. 


Y A +/(1 + tan*® o sec* @) 
r sec 6 + tan? a sec 0 
- A cos @ (cos? a) / (1 +- tan? o sec* @) 
A (cos? a) V (tan® o cos® @) (30) 
and 
A tan @ 
sec 6 emia 
r sec 6 + tan’ o sec 6 
sec 0 — A cos* a sin 8 (31) 


iquations (30) and (31) give rectangular co- 
ordinates of points on the intersection of the surface 
of the solid of revolution with a plane containing 
its axis, the origin being at O, the Z-axis along the 
axis of the solid, and the Y-axis perpendicular to 
Oz. The profile of the cutter or abrasive wheel may 
therefore be traced by selecting different values 
for 9. 








MEETING OF THE HiGgH-TENSION CONFERENCE.—The 
tenth meeting of the Conférence Internationale des 
Grands Réseaux Electriques 4} Haute Tension will be 
held in Paris from June 29 until July 8. It will constitute 


| a continuation of the nine former meetings, which have 





been held regularly every two years since 1921. The 
forthcoming meeting will deal with recent progress in 
the construction and maintenance of equipment for the 
generation and transformation of electricity ; with circuit 
breakers; and with the construction, insulation, and 
maintenance of overhead lines and underground cables. 
Some 110 reports from 20 different countries in various 
parts of the world will be presented and discussed during 
the conference, further information concerning which 
may be obtained from the secretary of the British National 
Committee, 15, Savoy-street .London, W.C.2. 
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Some effect of the 
in Germany may be traced in the display of machine 
tools included in the engineering section of the 
Leipzig Fair, which opened on March 5. As is 
well known, the industrial effort represented by the 
country’s armament programme has resulted in a 
shortage of skilled labour and as this is apparently 
to be supplemented, or possibly to some extent 
succeeded, by an attempt to play a very forward 
part in the world supply of motor cars it would 
appear that the shortage is likely to continue. 
German machine-tool builders have long shown 
much enterprise in producing new types of tool, 
or modifying old ones, to suit new conditions and 
a reflex of the present situation may be seen in the 
displays of special-purpose and automatic and semi- 
automatic machines shown at Leipzig. These, in 
yeneral, are acapted for operation by semi-skilled 
labour. An aspect of the shortage of material is 
to be seen in an increasing tendency to use stamped 
or drawn parts in place of castings while, clearly 
as a result of the source from which nickel must be 
obtained, chromium-molybdenum are re- 
placing chromium-nickel steels for spindles and 
gear wheels. There is also considerable evidence 
of the increasing use of aluminium alloys, and even 
plastics, in place of alloys containing copper. 

In some cases, the movement towards the intro 
duction of repetition methods has taken the form 
of standardising some of the main parts of machine 
tools, such as pedestals, beds, headstocks, feed- 
&e. There are limitations 
procedure of this kind, but an illustration of its 
the small turret lathe, 


present situation 


steels 


boxes, obvious to a 
possibilities is given by 
manufactured by Messrs. Magdeburger Werkzeug- 
maschinenfabrik, which is shown in Fig. 1, on page 
299. In this machine, the bed, headstock-casing 
and cabinet standards are identical with those 
used in the same firm’s small general-purpose 
lathes. The bed is of triangular section, so that 
the swarf is automatically directed towards the 


MACHINE WITH STEPLESS GEAR ; 





Fie. 4. 


back of the machine and falls into the removable 
trough carried between the pedestals. The head- 
stock will deal with bars up to 1% in. in diameter 
and the swing diameter over the bed is 15} in. The 
speed and feed gears are contained in the headstock 
casting and the electrical driving equipment is 
accommodated in the cabinet pedestals. The 
lathe is driven by a three-phase pole-changing 


motor, of the flanged type, situated inside the left- | 


hand pedestal. It drives the main spindle through 
a change-speed gear and Vee-belts. The spindle is 
carried either in adjustable bronze bearings or 


roller bearings, which are not subjected to the pull | 
}and the arrangements allowing the faceplate and 
The higher | 


of the Vee-belts. 
ranging from 33 r.p.m. to 1,500 r.p.m. 
speeds are obtained by a direct drive through the 


In all, 12 speeds are provided, 


belts, the change-speed gear being cut out; the | 
|upper handwheels to be seen in the figure, an 
| indicator showing the revolutions at any time. 


lower speeds are obtained through an intermediate 
back-gear. The feed drives for the cross-slide and 
turret are taken from the main drive through sliding 
gears working on splined shafts. There are 12 feed 
rates varying from 0-05 mm. to 3-04 mm. per revolu- 
tion. The cross-slide carries a square turret at the 
front side and a cutting-off tool-holder at the rear. 
Four adjustable stop rods are provided to trip the 
longitudinal traverse of the cross-slide, while the 
saddle traverse is automatically tripped by a rotating 
cylinder carrying six stops. The turret is auto- 
matically indexed and locked. 

Possibly as an aspect of the efforts being made 
to obtain maximum machine outputs with a view 
to man power, the various forms of 
stepless gears applied to machine tools are still 
being extensively fitted. These gears frequently 
prove advantageous from the facility with which they 
allow speed changes to be made under load. Many 
of the of the hydraulic type and have 
been described in these columns in the past in 
connection with earlier Leipzig Fairs. The same 
remark applies to the P.I.V. stepless chain-gear. 
‘This gear has the advantage of giving a positive 
drive and being, at the same time, compact, can be 
accommodated in a headstock housing or saddle 
without difficulty. An example of its 


conserving 


gears are 


gearlx x 


Bencn Dritt with STepcess GEAR ; 


MEssrRs. 
Loewe A.G, 


application is given by the horizontal boring machine 
manufactured by Messrs. Collet and Engelhard, of 
Offenbach-on-Main and _ illustrated in Fig. 2 on 
page 299. In this case the P.I.V. gear is incor- 


| porated in the sliding headstock of the machine. 


It is driven from the motor through a spur reduction 
gear, the combination giving a range of speed for 
the faceplate and boring spindle from 12 r.p.m. 
to 1,200 r.p.m. This extensive range makes the 
machine suitable for dealing with a great variety 
of both materials and cutting tools. The final 
drive is transmitted to the spindle by belt, the 
spindle bearings being relieved from the belt pull. 


spindle to be driven together or separately at 
different speeds if desired. The revolutions of the 
faceplate or spindle are controlled by one of th 
The 
other upper handwheel controls the feeds, and hand 
adjustments are made by the large central wheel 
The starting and stopping of the machine, and also 
the engaging or disengaging of the slow feed motion. 
or rapid travers, are controlled by a single hand 
lever. 

As another example of a machine in which the 
P.I.V. stepless gear is used, we may refer to the 
radial drilling machine exhibited by Messrs. Gebr 
Heller, of Niirthingen, of which a photograph » 
reproduced in Fig. 3, on this page. The P.L.YV. 
drive is, in this case, used both for feed and spindl 
revolution control. As the standard and arm of this 
machine are of novel design, giving considerable 
rigidity, it is possible to take full advantage of the 
range provided by the stepless gears and to itilise 
the tool for a wide variety of work ranging from 
high-speed drilling in non-ferrous metals 
class finish-boring. For the standard type 
drilling machine, the official German ac 
specification allows a deviation of 1-5 mm 
drilling head when the overhang is 1,(" 
and the pressure on the drill is a maximum 
means that in a large machine with an 


of 6 ft., the arm will spring } in. under 1 


high 
radial 
tance 
r the 

nm 

[ his 
hang 


um 
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Fic. 5. Turret Latur wirx Pusx-Butrron Controt: Messrs. PrtrLER WERKZEUG- 
MASCHINENFABRIK. 
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Fic. 7. Reperition LatHe; Messrs. Gepriper HEINEMANN. 
a. say, during rough boring. This will intro-| torque rises above a pre-determined limit. The | 
tf > ace ta ic ; . ; T ; ; } | 

} _ an inaccuracy which, in general, will not be | P.I.V. roller-chain drives give a stepless range of 

i orrected if, with the machine head in the same | spindle speeds, varying between 35 r.p.m. and 


— « fine finish-boring operation is under- | 1,750 r.p.m., and a similar stepless range of feeds 
aken. In the Heller radial drilling machine, the | varying from zero to 23} in. per minute. Either 

















Fie. 6. RaptaL Drittrng-Macuine Heap ; 
Messrs. RABOMA MASCHINENFABRIK. 


, contains a rotary pump, which continually floods 
| the driving mechanism with oil. Feed is normally 
by means of the hand-lever at the right of the 
| drilling head, but power feed can be provided, four 
rates of feed per revolution of the drill being avail- 
jable. A speed and feed chart is provided at the 
|front of the machine. This has a transparent 
| movable cursor, which enables the operator to read 
| off the correct cutting speed for any spindle speed 
}and diameter of hole. 

An example of an elaborate control system 
designed to facilitate the work of the operator is 
furnished by the turret lathe shown by Messrs. 
| Pittler Werkzeugmaschinenfabrik, of Leipzig, which 
| is illustrated in Fig. 5, above. The geared head- 
stock of this machine gives 16 spindle speeds, 
|the changes being operated electrically and con- 
trolled by a series of push-buttons arranged on the 
| face of the headstock, as shown in the figure. It 
| is clear that the arrangement is likely to facilitate 
| output and eliminate faulty operation. The move- 
|ment of the sliding gears and the engagement 
|and disengagement of the disc clutches on the 
| headstock are carried out by electric motors opera- 
ting through worm gearing and racks and pinions. 
| An independent electric motor is employed for 
| openating a multi-dise clutch which is mounted on 
| the main driving shaft and is employed for reversing 
|the work spindle. When speed-changing is in 
| progress, the work spindle is disengaged from the 
| gear drive but continues in rotation, being driven 
|by a separate small motor. This arrangement 
facilitates the re-engagement of the gear after the 
change. An interlock prevents movement of the 
gears until the work-spindle clutch has been dis- 
engaged. Indicating lights are fixed alongside the 
push buttons controlling the gears, and a separate 


pillar is 1 heavy box casting, with parallel ways on | speed may be changed during operation, and both | push button at the bottom of the panel serves to 


the front face, the horizontal arm having an un-|are indicated on dials. The P.I.V. chain drives, | stop the machine. The small lever seen close to the 

—- long bearing on these ways. The pillar|and the associated gears connecting them to the | stop button reverses the direction of rotation of 
ee 1e arm is supported by an internally | motor are lubricated from an impeller on the lower | the spindle. Forward and reverse rotation are 

Perec! column bolted to the baseplate. When dril-| end of a driven shaft, and this impeller forces oil | given by the two side positions of the lever. In the 


ling is being carried out, the pillar is clamped in| through an axial hole in the shaft. 


centre position, as illustrated, the main motor is 


position by hydraulic pressure, which forces the pillar| An example, illustrating the application of the|cut out and the spindle held by a multi-dise 


downwa 


ds on to its seating. The same system is used | stepless drive to a small tool is illustrated in Fig. 4, | brake. 


fe cur g y ‘ : a * . r 5 ° ° . ° . . 
oF securing the arm and drill head. The hydraulic | opposite. This is a bench drill, constructed by| The turret slide runs on long guides fitted with 


— supplied from a motor-driven pump | Messrs. Loewe, of Berlin. It has a capacity up to| adjustable taper gibs, the horizontal axis of the 
og the top of the pillar. | j-in. diameter in steel and 4-in. in non-ferrous | vertical turret being situated low down close to 
tives ; [.V. gears for the spindle and feed are | metals, with a range of depth up to 3} in. The gear | the bed, as will be clear from the illustration, so that 


a two-speed pole-changing motor situated | gives a speed range from 235 r.p.m. to 8,500 r.p.m., 80 | a stift construction results, eliminating vibration. 


at the top of the drill head. Normally, for boring | that the tool is suitable for a great variety of work. The ways are fitted with sliding guards to protect 


or drilling 


this motor runs at 1,000 r.p.m., and for | As will be seen from the figure, the driving motor | them from damage by swarf. The turret head is 


tappi —_ . : ; / 
“pping at 750 r.p.m., the full speed of 1,000 r.p.m. | is of the flange type and is mounted in a vertical | indexed by adjustable stops in the usual way, or 


being ut 
drives 


‘ilised as the tap is withdrawn. The motor position at the rear of the head casting. The final| by a handwheel. There are 12 feed rates, controlled 


through a friction clutch which slips if the drive to the drill spindle is by belt. The head | by a single handwheel on the feed box and by two 
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levers which are used for engaging or disengaging 
the feed or reversing its direction. The rapid 
traverse of the turret slide is obtained by a small 
independent motor. The spindle bore is 82 mm. 
and the height of centre 280 mm. The greatest 
distance between the faceplate and the turret head 
is 985 mm. The 16 spindle-speed rates vary from 
19 r.p.m. to 600 r.p.m., and the 12 feed rates from 
0-08 mm. to 0-93 mm. per revolution. 

In addition to the extensive employment of step- 
less speed-control gears which reduce the number 
of controls required on a machine tool and tend 
to increase the output by cutting down lost time, 
efforts towards the same end have been made by 
the introduction of single-lever controls. Such a 
lever on a milling machine, for instance, is fre- 
quently employed for the control of the table 
movements and for starting, stopping and reversing 
the spindle or, again, a single lever may be employed 
for starting and stopping the main driving and suds- 
pump motor or starting, stopping and braking the 
main spindle and operating the work chuck. This 
idea of reducing the number of controls has been 
utilised in a radial drilling machine exhibited by 
Messrs. Raboma Maschinenfabrik, of Berlin, of 
which the drilling head is illustrated in Fig. 6, on 
page 301. The most direct application of the 
system is in connection with the motor-driven 
irm-elevating gear, which is arranged so that a single 
control not only raises or lowers the arm but also 
uperates the clamping gear by which it is secured 
to the pillar. 

One of the main features of this machine is the 
pre-selector gear for the spindle speed, which is 
incorporated in the drilling head. This is operated 
hy the two concentric dials to be seen to the left 
in Fig. 6. These, respectively, control the speed 
and the feed. When the machine is working, the 
operator can set these dials for the conditions 
desired for the next operation and after the machine 
has been stopped, the gears automatically change- 
over to the new speed and feed for the next opera- 
tion. The actual gears are of the sliding type 
operated by pressure oil. Pre-selection may be 
made over the full range of the gear, from one extreme 
limit to the other. The machine is fitted with a 
multi-plate clutch and the starting, stopping and 
reversing of the spindle are carried out without 
stopping the motor or altering its speed or direction 
of rotation. 

An example of a machine which has been modified 
in order to increase its productive capacity is 
furnished by the special-purpose lathe, illustrated 
in Fig. 7, on page 301. This machine, which is 
intended for repetition work, has been converted 
to a semi-automatic by fitting a friction clutch in 
the main drive and a pressure-air cylinder to the 
tailstock and re-arranging the control levers. 
After the work has been placed in the machine, the 
main control lever is moved to its first control 
position. This causes the pressure-air cylinder to 
advance to centre the work. The main control 
lever is then moved to its second operating position, 
which causes the main spindle to start rotating 
and simultaneously engages the longitudinal and 
cross feeds, the cross slide of the front saddle 
moving forward into the working position. After 
the completion of the job, the front cross slide is 
withdrawn from the work and the main slide 
returns at high speed into its initial position. 
Moving the control lever then causes the tailstock 
spindle to release the work. 

The machine, which is constructed by Messrs. 
Gebriider Heinemann, of St. Georgen, Schwarzwald, 
has 64} in. centres and will take a length of 13 in. 
between centres. Light spindle speeds within the 
range 33 r.p.m. to 2,150 r.p.m., are provided by 
sliding gears. The front slide, which is fitted with a 
cross slide, is carried on one Vee and one flat way at 
the front of the machine, the rear slide running on 
corresponding ways at the back of the machine. 
lhe power feeds are driven from the main spindle 
through a gearbox giving six longitudinal feeds 
ranging from 0-03 in. to 0-12 in., and six cross feeds 
ranging from 0-001 in. to 0-035 in. per revolution. 
A graduated disc with adjustable trip stops is 
provided for each slide and can be set to trip either 
the feed or rapid traverse motions. 


(T'o be continued.) 
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IX.—Tue Locomotive InpvustTrRY. 


JupGED by the low standard of recent years, 
activity in locomotive construction in 1938 was 
reasonably good, but this was due rather to the 
volume of work carried over from the previous 
year than to the volume of orders received during 
1938. Exports of locomotives advanced to the 
highest level recorded since 19230, though they were 
still less than half the exports in that year, and there 
was also a satisfactory amount of work on hand for 
the home railways. New orders from both sources, 
however, were well below the level of 1937. 

The process of rationalisation begun in 1937 by 
the amalgamation of the locomotive interests of 
Messrs. Robert Stephenson and Company, Limited, 
and Messrs. R. and W. Hawthorn, Leslie and Com- 
pany, Limited, and the process of acquisition by 


the Locomotive Manufacturers Company, Limited, | 


of the locomotive business of Sir. W. G. Armstrong, 
Whitworth and Company, Limited, and of Messrs. 
Nasmyth, Wilson and Company, Limited, was 
carried further in 1938 by an agreement between 
the Locomotive Manufacturers Company, Limited, 
and Messrs. Kitson and Company under which the 
latter undertook to discontinue the manufacture of 
locomotives and locomotive boilers, though con- 
tinuing their foundry and general engineering 
business. 

The year was not marked by many remarkable 
achievements as regards speed or general accelera- 
tion of services, though an exception must be made 
of the run of the London and North Eastern 
Coronation express on July 3 when a speed in 
excess of 120 m.p.h. was maintained for three miles, 
the maximum attained being 125 m.p.h. This has 
been claimed as the highest speed ever attained by 
a steam locomotive. While such individual per- 
formances enhance the reputation of British loco- 
motive designers and constructors, it is the accelera- 
tion of the regular services which is of greater 
importance to the general public and so also to the 
railways in their competition with other forms of 
transport. An example of the steady acceleration 
of main line services is provided by the fact that 
in 1938 on the London, Midland and Scottish Rail- 
way 63 runs, totalling 6,317 miles, were booked to 


be run daily by express passenger trains at average | 


start-to-stop speeds of 60 m.p.h. and over. Prior 
to 1931 there was no mileage of this character, 


and in 1935 there were only 10 runs, totalling | 


1,236 miles. The maximum speed for main lines 
has now been fixed at 90 m.p.h. 

Increased attention has also been paid to the 
question of the safety of railway operation and 
additional experiments have been undertaken on 
the question of automatic train control. In August 
it was announced that the London and North 
Eastern Railway had decided to install the Hudd 
system experimentally on the main line from Glas- 
gow to Edinburgh. For some time the company 
had been studying the experiments carried out 
by the London, Midland and Scottish Railway 
using the Hudd system, and also the system in 
operation on the Great Western Railway. The 
Hudd system, which operates on the induction 
principle, was preferred to the contact system of the 
Great Western, partly because it is being installed 
by the London, Midland and Scottish with which 
the London and North Eastern has a considerable 
exchange of mileage. The London and North 
Eastern proposes to fit 250 locomotives with the 
apparatus, in the first instance. 

With regard to the constructional work in pro- 
gress during 1938, the London, Midland and 
Scottish programme comprised the expenditure of 
rather more than 3,000,000/. on 110 locomotives, 
324 boilers, 732 passenger coaches and 9,715 goods 
wagons. All the locomotives, which included five 
streamlined Pacifics, were constructed at Crewe 
and Derby. The London and North Eastern pro- 
gramme comprised 125 new locomotives, 730 pas- 
senger coaches and 10,240 wagons. Here again, 
however, all the locomotives, which included 14 
4-6-2 type engines additional to the 17 completed 
under orders of the previous year, were constructed 
by the railway company, the majority at Don- 
easter and Darlington. After being closed for 
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10 years, the Gorton works of the Great Centra] 
Railway were reopened and received orders for 
14 tank locomotives. The Great Western cop. 
structed at Swindon 100 locomotives, 381 passenger 
coaches and 3,600 wagons. No main line passenger 
locomotives have been built for some time by the 
Southern Railway, though from time to time small 
batches of freight locomotives are constructed at 
Eastleigh. 

In the aggregate therefore the locomotive building 
programme of the main line railway companies 
for 1938 was rather less than that for the previous 
year. Moreover the practice of placing a con. 
siderable proportion of their orders outside their 
own workshops appears to have been abandoned, 
so that the independent locomotive builders have 
again been forced to rely entirely on export orders 
and the construction of special locomotives for 
industrial use. 

British exports of locomotives rose from 10,856 
tons, valued at 1,130,000/. in 1937, to 15,769 tons, 
valued at 1,715,000/. in 1938. Quarterly figures 
are shown in Table I and it will be seen that exports 
increased more or less steadily throughout the 


TaBieE I.—- Locomotives : United Kingdom Exports 
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Monthly Volume. | (1913 per (1913 
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year. It is satisfactory to note that there was no 
further increase in the average value per ton over 
the already high figures of 1937. 

In the absence of figures showing the destination 
of exports it is necessary to rely on the published 
information regarding the principal contracts 
executed during the year. Messrs. The North British 

* Locomotive Company delivered 20 2-6-l-type 

locomotives to the Egyptian State Railways and 
11 4-6-2-type engines for the Federated Malay 
States Railways. The company also had in hand 
orders for six further locomotives for the Fed rated 
Malay States and work was in progress on 44 main- 
line mixed traffic locomotives ordered by the South 
African Railways in November, 1937. In September, 
1938, it was announced that the New Zealand 
Government had placed with this company 4" 
order for 30 locomotives valued at 400,000/.. W hile 
later in the year this order was increased by 4 
further ten locomotives. Another order received 
during the year was for two Mikado locomotives 
for the Newfoundland Railway. 

Messrs. Beyer-Peacock delivered 12 2-5 
Bever-Garratt locomotives to the Rhodesia Rail- 
wavs. which already had 28 2-6-2+2-6-2 Beyer 
Garratt’s, and 20 double 2-8-2 type locomotives 
in service. This company also carried out work 
for South Africa, the Soudan, Nigeria anc enya 
and Uganda. New orders received by the con — 
included one for eight 2-6-2+-2-6-2 locomotives 


2+ 2-8-2 
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for South Africa; a repeat order for four double 
4-62 type locomotives for the Nigerian Railways, 
and four 4-8-2-+-2-8-4 Beyer-Garratt locomotives for | 
the Bengal-Nagpur Railway. 

Messrs. Sentinel Waggon Works supplied four 
9.4-2 geared steam tender locomotives to the 
Egyptian State Railways, while Messrs. Robert | 
Stephenson and Hawthorn’s shipped two 4-6-0) 
broad-gauge locomotives to the Bengal-Nagpur 
Railway and four broad gauge 2-6-4 tank locomotives 
to the South Indian Railway. In November, 1938, 
the latter company received an order from the | 
Iraq Railways for four oil-burning 4-6-2 locomotives, 
which, complete with tender, will weigh about 
160 tons. 

Messrs. Vulcan Foundry completed a number of 
4-8-0 express freight locomotives for the Buenos 
Ayres Great Southern Railway and this appears 
to have been the only shipment of any magnitude | 
to countries outside the British Empire and Egypt. 
The same company received an order from the 
Gold Coast Railways for two 4-8-2 locomotives 
and one from the New Zealand Government Rail- 
ways for ten Diesel-electric railcars. 

The small volume of work carried out for foreign 
countries has been due in part to the unsatisfactory | 
economic position of many foreign railway com- | 
panies, particularly, for example, in the Argentine, 
owing to the poor harvests in recent years, while the 


90 locomotives and 1,250 wagons and coaches 
to the Turkish Railways, at a cost of £T. 16,000,000. 
It was stated that delivery would take place over 


|the next three years and that payment would 


be made over six years. It is, however, hoped that 
the British credit granted to Turkey in May, 1938, 
will result in a substantial part of the Turkish 
requirements for locomotives being placed in this 
country, and it was already reported in January 
of this year, that a British firm had received a 
contract for 42 locomotives valued at 500,000/. It 
has, however, been reported that, under the Turkish 
four-year plan, the production of locomotives and 
wagons is to be undertaken in that country. A 


| start is to be made on the erection of the factory 


during the current year. 

German manufacturers have also received impor- 
tant orders from Iran, and in January, 1939, it was 
announced that Messrs. Henschell and Sohn had 
received a contract for 32 locomotives from this 
source, Messrs. Friedrich Krupp for 24, and Messrs. 
Maschinenfabrik Esslingen fer nine. 

As regards the future prospects for British loco- 
motive manufacturers, it appears that the industry 
will again be almost entirely dependent on export 
orders during the current year, since, in so far as 
the railway companies have announced their new 
construction programmes, these are to be confined 
entirely to their own workshops. The London, 


orders. The industry must, however, exert every 
effort to meet German competition, with the object 
of regaining its supremacy in export markets. In 
| order to do this, prices will have to be kept as low 
|as possible, and some form of government support 
|may be necessary, since German manufacturers 
undoubtedly receive considerable assistance from 
| the fact that the purchase of German locomotives 
| represents one of the most convenient ways in which 
| foreign countries can realise frozen credits. What 
}can be done with suitable Government support to 
| meet this competition has already been shown by 
|the British experience in Turkey and that of the 
| United States in Brazil. 

It is to be hoped that eventually some agreement 
for the sharing of markets will be reached between 
the British and German manufacturers, but, up till 
the present, the approach made by the former on 
this question in 1937 would not seem to have met 
with any response. Before an agreement satis- 
factory to the British manufacturers is likely to be 
achieved, however, they must secure an increased 
proportion of the total world trade, since they are 
not likely to be satisfied with a perpetuation of the 
conditions ruling in 1938, when they secured only 
32 per cent. of the total trade as against over 
50 per cent. in practically every year prior to 1937. 
| One particular danger is that owing to Government 
lorders in connection with the rearmament pro- 














TABLE II.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VALUE (£000’s OMITTED.) 








1931. 1932. 1933. 1934. 1935. 1936. | 1937. i] 10:58. 
} ! 
— — _ ee = _ ————_—__ --_-_—- —— - i -_-- 
} | 
Per Per Per Per Per | Per || Per | Per 
Cent. Cent. | Cent. | Cent. Cent. | Cent. || | Cent. || Cent. 
United Kingdom 1,497 | 46-8 367 | 37-3 734 | 56-8 453 | 54-5 891 42-7 || 1,301 | 55-9 || 1,130 | 45-6 | 1,715 32-1 
Germany “* . es 1,079 33-7 230 23-4 200 15-5 164 19-7 800 38-4 06 30°3 943 38-0 2,630 49°3 
United States oe 287 9-0 33 3-3 55 4-3 124 14-9 | 166; 8-0 || 105 4°5 266 10-7 || s00T! 15-0 
France b 337 10-5 355 36-0 302 23-4 91 10-9 226 10-9 || 216 9-3 l 141 5+7 i| 190* 3°6 
Total 3,200 | 100-0 985 | 100-0 1,291 | 100-0 832 100-0 2,083 | 100-0 || 2,328 | 100-0 || 2,480 | 100-0 5,335 | 100-0 
TABLE III.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME IN LONG TONS. 
— 1931. 1932. | 1933. 1934. 1935. 1936. | 1937. i 1938. 
rea mi i| “a - 

Per Per Per Per Per Per || | Per | Per 
. Cent. Cent. Cent. Cent. Cent. || Cent. | Cent. \| Cent 
United Kingdom 19,852 | 51-0 || 3,873 43-0 8,021 56-5 4,760 64°5 10,466 47-3 || 13,720 | 54-9 | 10,856 41-8 || 15,769 28-9 
Germany 15,528 39-8 3,070 34-1 2,124 17-6 2,052 27-8 9,693 43-7 9,283 37-1 || 12,686 48-8 36,110 66°3 
France ; 3,579 9-2 2,064 22-9 1,922 15-9 569 7-7 1,998 9-0 1,999 8-0 2,446 9-4 || 2,630" 4-8 

nae heal . alll natin | nisoeeity es ae Pe: said | ee Sn a aan suite , 
fotal : ‘ — 38,959 | 100-0 9,007 | 100-0 12,067 100-0 7,381 | 100-0 22,157 100-0 i} 25,002 | 100-0 25,988 | 100-0 54,500 | 100-0 


* Estimated on 11 months’ figures. 


Chinese market which has been of considerable 
importance in the past has been lost owing to the 
war with Japan. Recently, however, there have 
been reports that important orders may shortly 
be received from China. A large order for wagons 
has already been received through the Chinese 
Government Purchase Commission and it is under- 
stood that this represents the beginning of a pro- 
gramme for the extension and improvement of 
certain Chinese Railways. A more serious reason, 
however, is the continued advance in German 
exports. International exports of locomotives 
are shown in Tables II and III, and it will be 
seen that German exports approximately trebled 
between 1937 and 1938, with the result that the 
German share of the total trade of the countries 
included in the tables rose from 38-0 per cent. in 
1937, to 49-3 per cent. in 1938 by value, and from 
48-8 per cent. to 66-3 per cent. in volume (excluding 
in the latter case exports from the United States). 
In spite of the rise in British exports between 
the two years, the share of total trade held by the 
British manufacturers fell from 45-6 per cent. to 
32-1 per cent. by value, and from 41-8 per cent. 
to 28-9 per cent. by volume. 

Already by 1937 Germany had supplanted 
Great Britain as the principal supplier of locomotives 
to Brazil and had secured a strong foothold in 
South Africa. Towards the end of 1938, however, 
it was announced that the Brazilian Railwavs had 
ordered 32 locomotives and 1,000 wagons, valued 
at 6,000,000 dols., from the United States. The 
notion was the subject of a United States 
“overnment credit guarantee. Another country 
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Midland and Scottish Railway will build at Crewe 
70 locomotives, comprising 15 freight, 20 passenger, 
and 35 mixed freight locomotives. The London and 
North Eastern programme, which involves the 
construction of 50 tender locomotives of the 2-6-2 
type and 10 tank engines, marks the adoption of 
a new policy by that company. As the result of a 
recent survey it was decided that there was scope 
for the reduction of the total stock of locomotives 
by limiting the new building programme to loco- 
motives of one type which could be used either for 
passenger or freight trains. The new mixed traffic 
locomotives will be capable of running passenger 
services at a fairly high speed, of working express 
freight when necessary, and of operating a low- 
grade freight service at higher speeds than formerly. 
The reduction in the total number of locomotives 
required, which will be achieved in this way, is 
shown by the fact that although the new programme 
comprises only 60 locomotives, 158 locomotives of 
various types are to be scrapped. 

An interesting suggestion put forward at the 
beginning of 1938 was for the pooling of locomotive 
construction as between the four main-line railway 
companies. While such a step might have advan- 
tages for the companies concerned, it would, 
presumably, still further diminish the likelihood 
of the independent locomotive manufacturers 
securing orders from the home railways. 

The immediate outlook for exports of locomotives 
is reasonably satisfactory, though it is unlikely 
that total international trade will show much increase 
above the 1938 level. It has, however, already 
been announced that the South African Railways 
will spend 3,500,000/. on steam locomotives during 
the current year, and British manufacturers should 
be able to secure a substantial proportion of these 


+ Estimated on 10 months’ figures. 


gramme, the majority of British locomotive manu- 
facturers have shown much more satisfactory 
financial results in the last two years than for 
some years previously, with the result that the 
gravity of the export position, on which the long 
term prospects of the industry depend, may be 
overlooked. 

Rolling Stock.—The year 1938 was a very satis- 
factory one for manufacturers of rolling stock, and 


TaBLE IV.—Employment in the Railway Carriage and 


Wagon and Tramcar Industry. 


Number of Workpeople. 





Date. } Insured. | ' | R 
|} Unem- : Index 

| ploved. | P™ployed.| igo4 — 100. 
July, 1924 bh 52,180 2,774 49,406 100 
» 1928 . 56,370 6,315 50,055 101 
1929 —. 54,210 4,904 49,306 100 
1930 ..| 64,090 6,086 48,004 97 
1931 51,550 | 11,675 | 39,875 81 
1932 49,130 12,720 36,410 74 
193: 45,180 9,770 | 35,410 72 
1934 ; 46,410 »,717 | 40,693 a2 
1935 : 46,790 3,269 43,521 sx 
1936 .| 49,660 2,157 | 47,508 Mi 
1987. 50,610 1,689 | 48,921 oo 
1938 58,610 2,977 55,633 113 


the majority of firms had a heavy volume of work 
on hand. There was a sharp advance in employ- 
ment in the industry to the highest figure ever 
recorded. As shown in Table IV, the number of 
insured workers rose from 50,610 in July, 1937, to 
58,610 in July, 1938, and though there was also 
an increase in the number unemployed, the number 
actually in employment in July increased from 
48,921 to 55,633. Although good orders were 
received during the year for railway rolling stock, 
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the increased activity of the industry was not entirely 
due to this class of work, since many firms have 
also benefited from rearmament contracts. 

Exports showed only a moderate advance from 
2.791,000/. in 1937 to 2,927,000/. in 1938, and 
were still considerably below the average for the 
years prior to 1931. There was a serious fall in 
exports of complete coaches from 1,513,000]. to 
272,0001.. but this was more than offset by the 
increase in exports of wagons from 549,000/. to 
1,481,000/., and parts from 327,000/. to 622,000/. 
One of the largest export orders booked during the 
year was received by Messrs. The Birmingham 
Railway Carriage and Wagon Company, Limited. 
Chis comprised 37 passenger coaches and 110 wagons 
of various types for the Iraq railways, which are 
good customers of British rolling-stock manufac- 
turers and took delivery of 20 all-steel hopper 
wagons constructed by Messrs. Hurst, Nelson and 
Company. Limited. The latter company also 
secured an order for 50 covered goods wagons for 
the Soudan Government Railways. 


Papnie \ Exports of Railway Carriages and Wagons , 


000s omitted.) 


Carriages Parts Wagons Parts 
| 


1,809 
1,402 
338 
796 
212 
45 
108 
226 | 
2R6 1,23 
248 1, 
127 2,791 


S20 
622 2,967 


In the Home market good orders were received 
hoth from the railway companies and from industrial 
users. The London Midland and Scottish pro- 
for 1938 involved the construction of 732 
9.715 woods and 375 road-rail 
containers, while the London and North Eastern 
Railway placed orders outside their own works 
for 234 coaches, 1,230 wagons and 900 containers. 
The Great Western programme, 
381 passenger coaches and 
smaller interest, since 
in the company’s works 

Some anxiety has been expressed regarding the 
work to be undertaken during the year owing to the 
deterioration in the financial position of the rail 
ways. The London and North Eastern 
programme, however, has already been announced 
and comprises a total of 3,894 freight vehicles, of 
which the majority will consist of 12-ton mineral 
wagons with end doors, suitable for conveying 
coal for shipment in Scotland. Publication of the 
full programmes, are probably being 
delayed until some conclusion is reached regarding 
the “ Square Deal ”’ negotiations. Apart from the 
large orders for wagons placed by the two main 
northern lines at the end of 1937 and the beginning 
of 1938, which were mentioned in the corresponding 
articles of this series last year, several additional 
orders were piaced during the year, embracing 
over 1,000 vehicles ordered the and 
North Eastern Railway. 

Further progress was made during the year in 
the production by the London Midland and Scottish 
of the special shock-absorbing wagons introduced 
in 1937. The first batch of these to be built 
comprised 100 wagons which were completed in 
July, 1938. In December, it was announced that 
the company had cecided to build at the Derby 
Works a further 100 wagons, which were intended 
to be ready for service in the spring of 1939. At 
the annual general meeting of the railway company 
in March, 1938, it was stated that the experimental 
use of shock-absorbing vehicles for the carriage of 
chinaware, over a period of four weeks, had resulted 
in a reduction of 66 per cent. in breakage claims 
compared with the type of wagon previously used. 

During 1938, some important orders have been 
placed with wagon builders by public corporations 
and industrial users, and there were some notable 
developments during the year in the production of 
exceptionally high capacity wagons. The London 
and North Eastern Railway undertook the construc 
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tion of a special wagon capable of carrying a dead 
load of 120 tons. This wagon was designed for the 
conveyance of exceptional loads of machinery, with- 
out transhipment, direct to Continental destinations 
by train ferry. Another wagon capable of carrying 
100 tons has also been built for the same traffic 
by the conversion of two existing 55-ton wagons. 
What is stated to be the largest wagon ever con- 
structed in this country was ordered from Messrs. 
Head, Wrightson and Company, Limited, by Messrs. 
The English Steel Corporation, Limited, in Decem- 
ber, 1938. This is a bogie wagon with a working 
load of 300 tons, for use in the Penistone Steel 
Works, Sheffield, and for use on open line working 
up to 200 tons. 

Recent reports indicate that the majority of 
rolling-stock manufacturers still have a considerable 
volume of work on hand, though, as stated above, 
the immediate outlook somewhat uncertain 
owing to the financial difficulties of the railway 
companies. Industrial demand should, however, 
be well maintained, particularly if the reduction in 
iron and steel prices results in a fall in the price 
of wagons. At the end of 1938 some wagon builders 
were complaining of a serious falling off in orders 
owing*to high prices. It was stated, for example, 
that the price of a 12-ton coal wagon at that time 
was 155/., compared with 120/. a year previously. 
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THE INSTITUTE OF METALS. 


Tue thirty-first annual general meeting of the 
Institute of Metals opened at 10 a.m., on Wednes- 
day, March 8, in the hall of the Institution of 
Mechanical Engineers, Storey’s Gate, London, 
S.W.1, and was terminated in the afternoon of the 
following day. The Chair was occupied by the 
President, Dr. C. H. Desch, F.R.S. 


REPORT OF THE COUNCIL. 


The Report of the Council, which referred to the 
work of the Institute during the vear ending 
December 31, 1938, was the first matter to be con- 
sidered after the minutes of the previous meeting 
had been dealt with. This showed that the number 
of members on the roll was 2,252, as compared with 
2,166 on December 31, 1937, and 2,091 on December 
31, 1936. The total membership of it was 
pointed out, was the highest on record, the previous 
record figure, namely 2,232, had been reached in 
1931. The considerable growth which had taken 
place in the number of student members during 
recent years was a matter of special satisfaction 
to the Council. The Council had had to record, 
with deep regret, the deaths of a number of mem- 
bers, among whom were~ Mr. W. R. Barclay and 
Sir Henry Fowler, both past-presidents, Professor 
G. Tammann, an honorary member, and Dr. T. 
Baker and Major W. H. Merrett, both of whom 
had been original members of the Institute. The 
outstanding event of the year had been the removal 
of the headquarters of the Institute to No. 4, 
Grosvenor Gardens, 8.W.1, which had made possible 
the scheme of further co-operation with the Iron 
and Steel Institute, from which much was expected. 
The Institute had been hampered in its work by 
the cramped accommodation of its former premises, 
and the larger space available in the fine building 
which it shared with its sister Institute allowed of 
much needed extension of its activities. The work 
of the Local Sections had continued to grow in 
importance, and the practical nature of the papers 
submitted and of the discussions which took place 
at the meetings was highly appreciated. 

HONORARY TREASURER’S REPORT. 

The report prepared by the honorary treasurer, 
Mr. John Fry, was next placed before the meeting. 
This indicated that the income for the year ending 
June 30, 1938, amounted to 6,830/., and the ex- 
penditure to 6,747/., leaving a balance of 83). 
Annual subscriptions had decreased by 48/., due 
to the joint facilities with the Iron and Steel In- 
stitute, but interest on the Endowment Fund had 
been mainly instrumental in causing an actual 
increase of income of 211/., as compared with the 
previous year. Donations, towards the Endow- 
ment Fund, of 3,062/. had been received during the 


year under review. The total sum received in 

donations, up till June 30, 1938, was 13.939/.. 

and adding to this donations due under covenants, 

or otherwise promised, the total became 18,732). 

It was added, however, that, owing to death, some 

of the sums promised would not now mature. 
ELECTION OF OFFICERS. 

The officers nominated by the Council at the 
autumn meeting, held in London in October, 1938. 
were declared to be duly elected for the year 1939 
1940, namely, as President, Dr. C. H. Desch, F.R.S. : 
as vice-presidents, Lieut.-Gen. Sir J. Ronald &. 
Charles, K.C.B., Mr. Kenneth Gray, and Lieut.-Co] 
J. H. M. Greenly, C.B.E.; and as members of the 
Council, Professor Sir Harold Carpenter, F.R.S., 
Dr. Maurice Cook, Mr. W. C. Devereux, and Mr, 
A. J. Murphy. 


THe INsTiruTe OF METALS MEDAL. 


The President then announced that the second 
annual award of the Institute of Metals Medal had 
been made to Sir Harold Carpenter, F.R.S., a past- 
president and Fellow of the Institute. The Medal, 
the first award of which, it will be recalled, was 
made to Sir William Bragg, O.M., F.R.S., last year, 
is of pure platinum and is the gift to the Council 
of the Institute (which decides its award) of Messrs. 
The Mond Nickel Company, Limited. In presenting 
the Medal to Sir Harold Carpenter, Dr. Desch stated 
that he was an original member of the Institute and 
had always been interested in its work. His record 
as a teacher of metallurgy, first in Manchester and 
subsequently in London, was well known and he 
had also gained a great reputation as an investi- 
gator. He had done valuable work, more particu- 
larly on questions relating to grain growth and the 
recrystallisation of metals and to the properties of 
single crystals. He served as the first superinten- 
dent of the Metallurgical Department of the National 
Physical Laboratory, and when he had handed the 
reins of office to his successor, the late Dr. W. 
Rosenhain, the Department was already in a flourish 
ing condition. The Medal had been awarded to him 
in recognition of the services he had rendered to 
science and to industry and as a token of the 
esteem in which he was held by his metallurgical 
friends and colleagues. 

In thanking Dr. Desch and the Council and 
members of the Institute for the great honour they 
had conferred upon him, Sir Harold referred to the 
loss sustained by the Institute in the death of 
Mr. W. R. Barclay, who had presented the first 
medal to Sir William Bragg. Continuing, he stated 
that both Dr. Desch and himself had been trained 
as chemists and had come into metallurgy through 
the “chemical gate,” which, in fact, was a very 
good method of entry. As the Medal was of 
platinum, it might be of interest to recall that this 
metal had first been found in the native state in 
the rivers of South America. Platinum was first 
used for purposes of ornamentation, but subse- 
quently it had been employed, by some, in the 
fraudulent adulteration of gold. Gradually, how- 
ever, its very high melting point, malleability. 
ductility, and the fact that it resisted oxidation and 
corrosion had brought it to the fore as an ideal 
metal for the use of scientific investigators. At one 
time platinum was mainly obtained from alluvial 
deposits. In 1915 some 95 per cent. of the world’s 
supplies of the metal were of alluvial origin and 
were chiefly derived from the Ural mountains. 
Twenty years later, however, only 50 per cent. ol 
the output was of alluvial origin, and at the present 
time the primary copper-nickel deposits at Sudbury. 
Canada, constituted the principal source of the 
metal. 

THe Creep or Leap. 

The first paper to be considered bore the title 
“ Types of Creep Curve Obtained with Lead and its 
Dilute Alloys.” It constituted a contribution from 
the Rosenhain Memorial Laboratory of the Univer- 
sity of Melbourne, and was by Professor J. Neill 
Greenwood and Mr. H. W. Worner. In the absence 
of both authors, the paper was read in abstract, 
on their behalf, by Dr. J. MeKeown. The authors 
stated that three basis leads had been used in the 
course of their experiments ; these comprised highly- 
pure electrolytic lead and two metals, respe: tively 
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designated SA and U lead. Both the latter were | brought about by the addition of relatively minute 


relatively pure, the highest impurities in SA lead | 
being 0-0007 per cent. of bismuth, 0-0006 per cent. 
of iron and 0-0005 per cent. of antimony, and in 
U lead, 0-0042 per cent. of antimony, 0-0023 per 
cent. of bismuth and 0-0007 per cent. of iron. 
Further experiments to determine the extent of 
deformation required to bring about recrystallisa- 
tion had been conducted on U lead containing | 
0-001, 0-005, 0-010, 0-050 and 0-100 per cent. of 
added elements comprising zinc, copper, silver, 
antimony and bismuth. It had been found that 
four distinct types of creep curve were obtained | 
with rolled lead and its dilute alloys under stresses | 
of 350 Ib. and 500 Ib. per square inch. Type A| 
showed strain-hardening, and after a certain stage | 
there was a marked increase in creep rate owing to 
recrystallisation. Type B showed initially an 
increase in creep rate and then strain-hardening, | 
but no recrystallisation. This type was accom- | 
panied by intererystalline failure. Type C showed 
a continuously increasing creep rate which was held 
to be associated with loss of cold-work hardness 
during the test and also with an increase in the | 
proportional limit as compared with the basis lead. | 
Type D was a normal strain-hardening variety of 
curve, characteristic of metals which were below 
the recrystallisation range of temperature. Looking 
at the matter from a theoretical point of view, it 
was suggested that creep had two components, | 
namely, viscous flow and plastic flow. In the range 
of low stresses, and with cold-worked material, 
viscous flow was considered to be the more impor- | 
tant, and the proportional limit was suggested as | 
an approximate point of division between high and 
low stresses for this purpose. Other metals would | 
possibly exhibit these phenomena if tests were 
carried out at such temperatures that their properties 
were similar to those of lead at room tem- 
peratures. 

The discussion was opened by Dr. J. C. Chaston, 
who considered that the authors’ type A curve, 
which showed recrystallisation during testing, was 
of outstanding interest. He did not think that a 
curve of this type had been published before. Con- 
sequently, more experimental details would have 
heen welcome, such, for instance, as the size of the 
specimen used, the previous history of the material, 
and the sensitivity of the extensometer employed. 
Moreover, the paper might have contained a dis- | 
cussion of the present results in relation to recent 
work on the subject, published in this country and 
elsewhere. In some earlier investigations Professor 
Greenwood had explained certain peculiarities in 
the behaviour of lead during creep as being due to! 
the solubility of oxygen in the metal. The present 
paper contained nothing of this, and he wondered, 
therefore, whether this particular theory had now 
been abandoned. The next speaker, Mr. Brinley 
Jones, said that the paper conveyed one implication 
which he believed, was incorrect, namely, that a 
lead sheet of high creep strength was good and 
that a lead sheet of low creep strength was not so 
satisfactory. Lead sheet was rarely, if ever, exposed 
in practice to a tensile stress of any magnitude. In 
a modern sulphuric-acid plant, for example, it was 
doubtful whether lead sheet was exposed to a dead 
load of 20 Ib. or even 151b. per square inch. Inter- | 
mittent stresses, however, caused local plastic flow, 
but it was doubtful whether a high creep strength | 
would be of very great help in lead sheet. If, | 
however, the authors turned their attention to 
extruded lead, as opposed to rolled lead, then their | 
observations would be of definite practical value. 
In a final comment, Dr. J. McKeown stated that the 
Value obtained for limit of proportionality in lead | 
depended to a great extent on the conditions under 
which the experiment was conducted. Hence, it 
would be as well not to speak of the limit of propor- 
tonality of such a material. 

The President intimated that the authors would 
reply in writing. He added that Professor Green- 
wood and his colleagues were working under diffi- 
culties because literature which was freely accessible | 
© workers in this country often did not reach them 
until some time afterwards. A good deal of light 
on the creep of steel was thrown by simpler work 
on lead at room temperatures. This kind of investi- 
tion had emphasised the enormous differences 





additions of other metals to pure lead. He agreed 
with Dr. McKeown that metallurgists were not 
justified in speaking of the limit of proportionality 
of such metals as lead. 


ANNEALING OF CoPPER ALLOYS CONTAINING 


CHROMIUM. 


The next paper considered dealt with ‘“ Anneal- 
ing Characteristics and Solid-Solubility Limits of 
Copper and Copper Alloys Containing Chromium,” 
and was by Dr. W. O. Alexander. The author 
stated that chromium increased the softening 
temperature and markedly restricted the grain- 
growth of copper, and of the alumirfium bronzes, 
brasses and cupro-nickels, which influence was 
so effective that the softening temperature of 
copper was increased from 200 deg. to 300 deg. C. 
to 300 deg. to 400 deg. C. in the presence of 0-3 per 
cent. of chromium. Further, after annealing this 
alloy at 800 deg. C. the grain-size was 0-005 mm., 
while, in an alloy containing 0-73 per cent. chro- 
mium, the grain size at 900 deg. C. was restricted 
to 0-01 mm. Similarly, 0-25 per cent. chromium 
in a 7 per cent. aluminium bronze increased the 
softening temperature from 500 deg. to 700 deg. C., 
and limited the grain-size at 700 deg. C., to 0-01 
mm., the corresponding chromium-free alloy having 
a grain-size greater than 0-1 mm. at this tempera- 
ture.» Similar results were obtained with 70:30 
and 64:36 brasses, but when added to cupro- 
nickel alloys the effect of chromium was not so 
marked. Generally speaking the results obtained 
indicated that in applications where copper alloys 
were likely to develop large grain-size structures, 
due to cold-work and subsequent annealing at high 
temperatures, the addition of chromium would 
markedly restrict grain-growth, so that only normal 
grain-sizes might be developed. The restrictive 
action of the chromium on grain-growth was attri- 
buted to the precipitation of chromium from solid 
solution and mechanical obstruction at the grain 
boundaries, 


Mr. H. J. Miller, who opened the discussion, stated 


rapidity. A standardised rate of loading was there- 

fore adopted throughout the experiments. There 
was little difference between the elastic modulus- 
temperature curves of the high-tin alloys, although 
the value of E tended to increase as the antimony 
| content was increased. Lead, even in small quan- 
tities, altered the shape of the curve and led to 
| failure by creep at, or near, the melting point of the 
|lead-tin eutectic. Cadmium in amounts up to 
1 per cent. had apparently little effect. The lead- 
base alloys had lower elastic constants than the 
true Babbitt metals and, with the exception of 
Bahnmetall, failed by creep at, or well below 
180 deg. C. (The percentage analysis of the Bahn- 
metall employed was as follows: lead, 98-65; 
sodium, 0-6; calcium, 0:7; and lithium, 0-04.) 
The elastic modulus of Bahnmetall at room tem- 
perature was lower than that of any other alloy, 
but the elastic properties were maintained quite 
well at the higher temperatures. The elasticity, 
however, was seriously impaired by remelting and 
by surface corrosion. Summarising, it would appear 
that both from the point of view of the elastic 
properties and the creep rate, the best alloy was 
one containing 3-5 per cent. copper, 7 per cent. to 
9 per cent. antimony, and the balance tin, as free 
as possible from all impurities, and with or without 
the addition of 1 per cent. cadmium. 

Mr. A. H. Mundey, in opening the discussion, 
said that the commercial alloys now employed were 
rather purer than those investigated by the author. 
The bending test adopted appeared to be novel, 
and if it helped to throw light on bearing-metal 
fatigue it would prove useful. In the case of two 
| alloys the author’s data showed that increasing the 
antimony in a high-tin bearing metal from about 
|3 per cent. to about 10 per cent. appeared to have 
| hardly any effect on the value of E. Professor F. C. 
Thompson, who spoke next, said that Mr. D. J. 
| Macnaughtan had shown that “crazy” cracking 
|in a bearing was due to differential stresses in the 
| bearing metal and the steel shell. To investigate 
|the matter it was necessary to possess exact data 
| regarding the elastic constants of both the white 








that temperatures as low as 850 deg. C., such as | metal and the liner, and it was to supply the lacking 
Dr. Alexander had used, were not sufficiently high | data on the properties of white metal that the 
to retain the chromium in solid solution and to pro-| investigation had been carried out. The next 
duce temper hardening. To retain 0-5 per cent.| speaker, Mr. T. H. Turner, asked the author to 
of chromium in solid solution it was necessary | carry out work on the 60 per cent. tin alloys, if he 





to anneal to a temperature of from 1,000 deg. | 


to 1,050 deg. C. Copper-chromium alloys heat- 
treated in this manner possessed features differing 
from those shown by Dr. Alexander. For example, 
the softening temperature was raised to 500 deg. C., 
and not to 300 deg. C. as stated in the paper. This 
matter was of some importance as, in electrical 
conductors and similar applications where these 
alloys were employed, elevated temperatures were 
involved. In practice, the absorption of carbon 
by the chromium during the preparation of the 
alloys, was one of the troubles which might be 
experienced. This was also a source of trouble in 
the copper-nickel alloys. In closing the discussion, 


| contemplated further research on the subject, as 

large tonnages of this type of alloy were used on 
| the railways and elsewhere. The last speaker, 
| Mr. R. G. Harper, said that the internal stress 
| induced in a bearing lining had a serious effect on 
|the performance of the bearing. It had been 
| suggested in certain quarters that the bearing lining 

should not be strongly bonded to the steel shell, 
| but rather that it should be allowed to contract 
|away from the shell in order to relieve stress. 
| Obviously, however, if the lining were not well 
bonded to the steel shell, troubles in other directions 
| would be experienced. In a brief reply Mr. Cuth- 
| bertson said that he was glad to hear that purer 


the President asked the author whether he had /| alloys than those investigated were now in use 


found nitrogen in his alloys. It had been his 
experience that these alloys were apt to take up 


nitrogen with avidity and the effect had been| 
In a brief reply Dr. Alex- | 


surprisingly marked. 
ander said that even though his annealing tempera- 


ture had only been 850 deg. C., his curve of the | 


effect of chromium on copper did show the influ- 
ence of temper hardening. He had not so far 
done any work on the absorption, into the alloys, 
of carbon, nitrogen and other non-metallic elements. 


ELasTic PROPERTIES OF ANTI-FRICTION ALLOYS. 


The last paper considered on Wednesday morning 
was by Mr. J. W. Cuthbertson and bore the title 


| “The Elastic Properties of Some Anti-Friction 
| Alloys at Room and at Elevated Temperatures.” 


The author, in presenting his paper, stated that a 
plane bending test with interferometer deflection- 
recording mechanism had been adapted to the 
determination of the elastic moduli of cast tin and 
of a series of commercial and synthetic tin-base 
and lead-base alloys at room and at elevated 
temperatures. All the materials examined showed 
creep under relatively low stresses, but obeyed 
Hooke’s Law if the load were applied with sufficient 


|Some of the differences found in the values for 
elastic modulus were due to impurities, but in some 
cases similarities in the value of E for different 
compositions of alloy were difficult to account for. 
Within limits, however, the higher the elastic 
modulus the better would be the performance of 
|the alloy. Moreover, preference should be given 
to material which retained its value for elastic 
|modulus at elevated temperatures. With regard 
|to the suggestion that the relief of stress might be 
secured by reducing the bond, he had done no work 
| in this direction. It might be pointed out, however, 
'that with the cadmium-nickel alloys, unless the 
bonding were carefully made, the alloy would have 
no life at all. It might well be, therefore, that 
similar conditions would obtain for other alloys. 
At this stage of the proceedings the President 
adjourned the meeting until 2.30 that afternoon. 


(To be continued.) 








GENERaTION oF Ergcrriciry IN Great Britain.— 
The electricity generated by authorised undertakers in 
Great Britain during January totalled 2,704 million 
units, as compared with 2,382 million units in January, 
1938. This represents an increase of 13-5 per cent. 
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Fig. 2. 








PORTABLE PROJECTION are those of detecting the distribution of strain in small at Scheveningen of filling the voids with mastic 
MICROSCOPE. celluloid models, in glass-to-metal joints, &c., or rhe length of groyne selected for the trial was so 
examining optically-active materials such as crystals, | situated that the pitching was almost covered at low 

In spite of the inereasing use of limit gauges of | by means of polarised light, the stage being removed | tide, the high-tide level being at least 14 metres above. 
various sorts in connection with precision machining | and the polarising devices substituted. A further | so that the crown of the groyne was submerged twice 
there are a number of instances where they cannot application is in the examination of spectrum photo- | daily by about a metre. The mastic used was com- 
readily be applied, such as on gear-teeth contours, screws graphs. This is usually done with the image reflected | posed of 70 per cent. of fine sand, 10 per cent. of fibrous 
and so forth, with the result that the tool-room of, say,|on the table when the lines due to any particular | filler, and 20 per cent. of asphaltic bitumen, of 60 to 70 
+ modern machine-tool maker usually contains a pro-| element are so enlarged and separated that they can penetration. Heated to a temperature of 180 deg. C.. 
jection microscope in order to supplement the sense of | be easily identified. The spectrum plate can be moved | it was conveyed in wheelbarrows to the groyne, and 
touch by that of sight. Such instruments, admirably | along slides either by hand or by micrometer screw | tipped directly into the voids until they appeared to be 
adapted as they are for dealing with parts of con-| over a distance of 25 mm. and accurate measurement completely filled. The maximum depth of water 
siderable dimensions, are generally both too elaborate | of the position of the lines is possible. Only a simple | through which the mastic was poured was 3 metres, 
ind too costly for economic use with small parts, | attachment, which can be rigidly clamped to the | at the toe of the pitching, and about 12 metres from 
such as the wheels and pinions of a watch or clock, | instrument is required for this operation. The density | the centre line of the groyne. No real adhesion could 
which parts demand a high degree of accuracy of con- | of spectrum lines can also be measured. For this | be expected under such conditions, but adhesion was 
struction. In order to bring the useful method of purpose the projection lamp is removed and a 6-volt | not considered necessary, and it was hoped that the 
optical examination and comparison within the reach | lamp, connected to a _ battery, substituted. The | filling of the voids by a ‘stable yet permanently plasti 
of the small establishment, Messrs. Bellingham and image of the spectrum line is then formed on a slit | mass, would assist the structure to resist the action 
Stanley, Limited, 71, Hornsey Rise, London, N.19,| in front of a photo-cell of the rectifier type, which | of the waves. In spite of the high consumption of 
have developed the compact portable projection micro- | ce}] requires only a simple type of galvanometer to give | mastic—about 600 kg. per square metre—the process. 
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scope illustrated in the accompanying Figs. | and 2. comparative readings. if reasonably successful, offered a decided ecenomy ove! 
As will be seen, the instrument can be operated on a a eee the previous costs of maintenance. It is understood 





bench or table, its only limitation as to portability) === 2 2=——— pore that the resistance to erosion so far exhibited by the 

heing convenient proximity to a light socket. It may.| THE PROTECTION OF GROYNES | treated pitching is regarded as very promising 

therefore, be readily used in the workshop, not only AGAINST STORM DAMAGE : 
4 Bi ave x. P2 Sst EF: . 


on production work but on such occasional jobs as 


verifying the angles of cutting tools and the contours Some of the oldest applications of asphaltic bitumen | ENGINEERING TRAINING AND 








of dise cams \ll the working parts, including the | in constructional work are those associated with the 
light source, are enclosed in a cast casing | protection and waterproofing of hydraulic works, such EDUCATION. 
The instrument as used for comparator work is|as retaining walls, dams, and reservoirs. A modern North of England Institute of Mining and Mechanical 


shown in Fig. |. The lower part carries the stage | example is the waterproofing of the upstream face of | Engineers.—The second examination for certificated 
upon which the part is placed. A condenser placed | the Ghrib Dam in Algeria, a rock-filled structure, studentships in mechanical engineering, and the third 
below the stage illuminates the object above which is | 65 metres in height, built with a slope which varied | for certificated studentships in mining, organised by 
the objective of the microscope in the form of a high | from 1:1 at the foot to 1 : 0-67 at the summit. In| the North of England Institute of Mining and Mech 
quality photographic lens carried in a slide capable | most cases of this kind the structure has had to with-| anical Engineers will be held on Thursday, April 20 
of vertical movement for focusing by means of the | stand the action of relatively still fresh water ; a some- | While the main object of the Institute is to assist th 
screw seen at the top. The image thus formed is} what different application, exposed to the direct action training and development of young men for the mining 
reflected, comparatively free from distortion, by a| of sea water, was the experimental use of mastic for | industry, there is no age limit for candidates and no 
surface-aluminised mirror and projected in a horizontal | the protection of a coastal groyne at Scheveningen, | entrance fee. The examination is open to all suitable 
direction on to a sereen which may be at any distance | Holland, described by Mr. J. 8. Jackson, B.Sc., in a applicants, whether members of the Institute or not 
up to 10 ft. In those cases where it is desired to | recent paper, on “ Some Applications of Asphaltic Bitu- | 4 pamphlet has been prepared containing full parti- 
measure an angle o* to compare the object with a| men in Industry.” culars regarding the objects of the examination, how 
standard diagram it may be more convenient to project The groyne was of a type widely used in Holland for | to apply for permission to sit, the forms to be rendered 
the image on tothe table. For this purpose the external | coast protection, extending about 200 metres from the | py the applicant, and examination rules, instructions 
inclined mirror shown in the illustration is used. This | shore into the sea. The method of construction is to| and advice. Copies of this pamphlet and forms 0! 
is attached to the casing by an adjustable rod and is | build a core of fascines, which is covered with straw | application may be obtained from the secretary of the 
pivoted along one edge The mirror, as shown, is | and, over the straw, a bed of gravel. This serves as | [Institute Board of Examinations. Neville Hall. New 
turned down out of the way, but when used for table | foundation for a crown course of basalt blocks, which castle-upon-Tyne, 1. 

projection it is turned up so that it faces the opening | are enclosed by stakes driven on each side. Beyond 2 
opposite the objective mirror and slopes in the opposite | the stakes there is a pitching of basalt blocks, at least 
The mirror can be readily detached. a metre in depth, on each side of the groyne, for the Tue Manvuracture or House SERVICE 
An interest in the meter business of Messrs. 5w 
and Meters, Limited, Hornchurch, has now been 








MeETERS.— 


tchgeal 


direction 

An advantage possessed by the new instrument is | purpose of loading and protecting the fascines. Thus 
that photographic records can be made with it by | far, the method of construction is but a development of a , : : 
means of the camera seen attached to the casing in| the system observed by Smeaton, as long ago as 1755, by Messrs. Crompton pustinset, —— f cture 
Fig. 2. This carries a 3}-in. by 4]-in. plate and an | at Ostend, Flushing. and elsewhere. Storm damage to erected a new works at Chelmsford for the oe city 

= : Ba . Ts ‘ : . of their instruments. The approval of the Electric! 

exposure shutter and, with the standard objective sup- | defence works of this kind consists mainly in the dis- Commissioners covering Messrs. Switchgear and Meters 
plied, an enlargement of about 12 diameters is obtained. | placement of the pitching, and it was in the hope | products has also been transferred to the new Crompton 
Other purposes for which the instrument may be used | of preventing this that the experiment was made | Parkinson long-range single-phase quarterly house met*t 
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tEAR UNIT FOR CEMENT MILL. 


MESSRS. TURBINE GEARS, 
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ment in the domestic demand. particularly from the 
motor car trade. The least satisfactory demand is for 
railway and shipbuilding material. Orders for tinplates 
are reported to be coming in steadily and in excess of 
the present rate of production. Unfilled orders on 
manufacturers’ hands are said to be in the region of 


LIMITED, CHEADLE HEATH. 








3,000,000 basis boxes, this excluding the usual Canadian 
orders received at this time of the year. The total 
output of steel for the first month of the year was 
811,700 tons—an increase of 156,000 tons on December. 
The figure compares with 866,150 tons—the average 
for 1938. Imports amounted to 67,100 tons—a con- 
siderable drop on the monthly average for 1938 of 
169,900 tons—while exports, at 120,000 tons, are well 
below the average for last year of 217,400 tons.” 


In another editorial note, the writer criticises the 
proposal to reduce the staff and limit the activities of 
the International Labour Office at Geneva. *“ What 
the world needs to-day more than anything else is,” 
he says, “ an extension of the activities of the I.L.0.— 

| not a curtailment. It is the one international institu- 
tion of any value we have had in return for the terrific 
price paid in the years 1914-18. It is the one thing 
that the Treaty of Versailles gave us which has amply 
and completely justified its existence, and it is the one 
international institution that is continually seeking to 








GEAR UNIT FOR CEMENT MILL. 


[ue totally-enclosed double-helical gear unit illus- 
trated above has been installed recently in a cement 
mill in the south of England, and constitutes a 
notable example of a class of work in which Messrs. 
Turbine Gears, Limited, Cheadle Heath, Stockport, 
have specialised. The normal power transmitted is 800 
h.p.. With the usual overloads, while reducing from a 
motor running at 750 r.p.m. to the mill running at 19 
r.p.m. Designed for a continuous 24-hour per day duty, 
the unit is of robust construction, and embodies the 
extensive experience of the makers with gearing for 
steelworks plant and similar applications where 
arduous duties are imposed in combination with the 
necessity for accurate workmanship. The first reduction 
gears are, in this instance, of the single-helical type, 
located on either side of the second reduction gears. 
The latter have continuous double-helical teeth, the 
large wheel being of fabricated construction. The 
roller bearings are of the double-row self-aligning type, 
mounted on taper sleeves. The bottom half of the 
gearcase is of cast-iron, and is of very substantial box 
section, and the top half is entirely of fabricated steel. 
Lubrication is by spray to the first reduction gears from 
un oil pump, and by oil-bath to the second reduction 
gears. A flexible coupling is provided for connecting 
the motor and high-speed shaft, while a special 
(diaphragm coupling, complete with torsion shaft, is 
embodied in the connection from the final reduction 
shaft to the mill end. These diaphragm couplings and 
torsion shafts have been specially developed by Messrs. 
lurbine Gears, Limited, for cement and other mill 
drives. Another feature of interest is the self-contained 
barring-gear, which is mounted on an extension bed- 
plate. This gear allows of the mill being revolved at 
from $r.p.m. to } r.p.m. and embodies provision for 
\utomatic disengagement. 








LABOUR NOTES. 


THE financial report of the Amalgamated Engineering 
Union for the second half of 1938, which is now in 
circulation, shows a net increase of 15,283 in the 
membership and an addition of 175,172/. to the orga- 
nisation’s reserves. The total funds amounted at the 
end of the period to 2,766,5281., although 256,9571. 
was expended on the principal cash benefits. Com- 
menting on the figures, the writer of the editorial 
notes in the March issue of the organisation’s Journal 
says :—* A striking fact is that the rise in membership 
has been practically continuous from one month to 
another since the period of revival began. In no 
other industry, we venture to say, has there been 
steadier progress although the industry itself has 
had its ups and downs, especially the sharp, if short, 
recession of last year.” 


In the course of a review of the report of the body 
known as Political and Economic Planning, on the 
subject of the labour employed in engineering, the 
Writer of another editorial note deals with the point 
that the low earnings of apprentices, as compared 
with the inducement offered by a semi-skilled piecework 
job, at which a smart youth can earn a substantial 
Wage, damps the keenness of young workers to learn 
‘trade. “In this connection,” he writes, “ reference 
's made to the 1937 agreement covering the position of 
‘pprentices and enabling them to bargain with em- 
plovers through their trade-union membership. This, | 





raise the standard of life to a uniform level of decency 
and to abolish the low standards of living and almost 
slavish conditions existing in those countries which 
provide the battleground for rival economical 
imperialism.” 


it is recognised, alleviates apprenticeship difficulties to 
some extent ; but it is also recognised that the problem 
of replacing the present generation of skilled men in | 
the industry is a serious one. Without endorsing | 
the details of this P.E.P. analysis, we do heartily | 
concur with the conclusion about the neglect to main- 
tain, in one of the most vital of British industries, a 
constant flow of fully-qualified craftsmen.” 


It is admitted that the parent organisation, the 
League of Nations, is “in the doldrums.” “ It has 
declined in popularity,” the writer says, ‘ and, indeed, 
in usefulness, and the cry for economies in its expendi- 

| ture was to some extent expected. Unfortunately, the 
| I.L.0. is a part of the League and has fallen under the 

“It is, in our view,” he goes on to say, “ entirely | axe. This raises the question whether the I.L.0. 
fallacious to think that changes in the character of the | should not be allowed to function as an independent 
industry, involving an increase in mass production | autonomous organisation. It has a service to perform, 
and assembly work, contracts the field for skilled | distinct and apart from that played by the League of 
craftsmanship. The day is far distant when our! Nations, and its fate should not be linked up with the 
union membership will consist mainly or largely of | uncertain functions of the League. If the restriction 
semi-skilled and unskilled categories of workers. On| and the limitation of its activities is to be the result of 
the contrary, skill and craft training can never be | this, then the sooner they are separated the better.” 
superseded in the engineering industry by any foresee- 
able changes in methods of production. The * time | 
lag’ between the setting up of an armament factory or 
aircraft works and the beginning of quantitative 
output on an adequate scale is sufficient proof to the 
nation that the engineers’ skill is an indispensable 
ingredient in the organisation of mass output, whether | 
of armaments, aircraft, or any other engineering 
product.” 


The attention of affiliated unions has been drawn 
by the British Trades Union Congress to the resolution 
of the Blackpool Congress on the subject of trade 
unionism and foreign firms. In that resolution, it 
will be recalled, it was urged that the Government 
should be called upon to implement * its oft-professed 
convictions in respect of the principles of collective 
| bargaining between representatives of employers and 

In February, the home branch membership of the | workers,” by taking effective measures to prevent 
Amalgamated Engineering Union increased from foreign firms, starting business or factories in this coun 
334,055 to 338,682, and the Colonial branch member. | ttY: ¢vading or seeking to evade, as industrial organisa- 
ship from 35,087 to 35,231. The number of members tions, the responsibilities an individual would have to 
in receipt of sick benefit increased from 5,584 to 5,604 | #¢cept so far as the laws and customs of this country 
and the number in receipt of superannuation benefit are concerned. For the age of taking approperste 
from 14.198 to 14.174. The number on donation | 20" on the resolution, the General ( ouncil of the 
benefit decreased from 3,255 to 2,817, and the total| Trades Union Congress are collecting up-to-date 
number of unemployed members from 8.590 to 7,976. information regarding the attitude towards trade 

: unionism of foreign firms operating in this country. 


Mr. Fred. A. Smith, the general secretary of the; Affiliated unions have been asked to send the following 
Amalgamated Engineering Union, has been re-elected particulars in regard to any foreign firms with which 
to his office for a further term by an overwhelming they have had difficulties : (a) The name and address 
majority on the first ballot. There were six candidates, | of the firm; (b) the nature of its business; (c) the 
and for Mr. Smith 30,545 votes were cast, as compared | number of workpeople employed and the number 
with 25,152 for the whole of the five other candidates. organised; (d) whether the difficulties are mainly 
Eleven members of the Union have accepted nomina- | concerned with organising the workpeople er with 
tion for the office of president. They are :—Mr. B. approaching and negotiating with the management. 
Anderton, of Plaistow and East Ham ; Mr. R. Brierley,| Other relevant information is also invited. 
of Oldham; Mr. H. Bryson, of Hartlepool; Mr. J. 
Burnett, of Brighouse; Mr. A. J. Caddick, of Ports- ‘ A Py . 
mouth: Mr. W. H. Hutchinson, of Lambeth; Mr. R./. The general incrosas of as w a — into force 
Openshaw, of Crewe; Mr. J. Tanner, of Fleet Street ; | Italy on March 23 i pe bed ”y the Rome a ieee A 
Mr. W. F. Watson, of London; Mr. P. Wilde, of| Pondent of The Times as “ a bitter pill for employers.” 
Battersea; and Mr. L. D. Youd, of High Wycombe. | 1" most cases, he os ity sen oi oe in oo 
The whole of the members of the Union are entitled to | 1088 0n contracts whic 1 they are pledged to — 
take part in the election and the votes are returnable It is also pees with amon Spree ee ae ae ry 
to the head office of the organisation in London not the general public, for it “ will undou tedly lead to a 
later than April 19. further rise in the cost of living. It is all very well 

pa for Dr. Molfino, president of the Confederation of 

Trades,” the correspondent says, “to declare that 

shopkeepers will do their duty in keeping prices within 

bounds, and for the Central Committee to warn all 

corporations to keep a severe eye open for any signs of 

profiteering. The public knows that the most vigorous 

efforts made during the last year to keep prices steady 

| have not been effective, and it is hardly likely that 
they will be more so in the face of this considerable 

increase in the cost of production.” 


The writer of the editorial notes in the March issue 
of Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says: ‘The expected increase 
in commercial demand for iron and steel is now begin- 
ning to be felt and large orders for semi-finished 
material have been placed. The Government pro- 
gramme for defence measures, involving air-raid 
shelters, naval construction, factory extensions and 
Royal Air Force and military material, has had an 
immediate stimulating effect after the set-back of ” 

1938. Sheet makers are well on the way with A.R.P.| The Bulletin of the National Safety First Association. 
orders, and, in addition, there has been an improve-/| Incorporated, states that the provision of Section 66 
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of the Factories Act, 1937—which compels both the 
factory occupier and the doctor concerned to report 
cases of certain diseases—has now been extended to 
cover compressed-air illness in addition to the diseases 
specified in the Act itself. The regulations making 
this provision are known as the Factories (Notification 
of Diseases} Regulations, 1938, and came into force 
on January |. 


The Division of Industrial Relations in the United 
States Department of Labour carried out as at June |, 
1938, an interesting study of trade-union wage scales 
snd working hours in the American printing trades. 
Seventy-two cities were covered, located in 40 States, 
ind the District of Columbia. The average hourly 
wage rate was 1-186 dols. The average hourly rate for 
members in the book and job industry was 1-131 dols., 
and for those in the newspaper industry, 1-288 dols. 
Over 70 per cent. of the union members for whom 
comparable reports were received had higher hourly 
rates on June 1, 1938, than on May 15, 1937. The 
average full-time week for union members in book and 
job trades was 39-7 hours. For the newspaper trades 
the average was 38-6 hours 


Industrial and Labour Information states that a 
Swedish Royal Notification, issued in pursuance of the 
legislation concerning the protection of workers (the 
\ct of June 29, 1912, as amended by the Acts of June 12, 
1931 and June 3, 1938) provides for the medical 
supervision of workers exposed to lead poisoning and 
silicosis. The Notification lays down that workers 
shall be examined on engagement, and periodically 
thereafter (every two months for lead poisoning, and 
snnually for silicosis), and contains instructions as to 
the practical methods of procedure (doctors responsible 
for the examination, issue of medical certificates, keep- 
ing of health records, &«.). 


\ Committee has recently been set up in the French 
Department of the Pas-de-Calais to organise and carry 
out the medical inspection of young persons under 
eighteen years of age employed in commercial and 
industrial establishments. The District Union of the 
Primary Social Insurance Funds of the Federation of 
Medical Associations was mainly responsible for the 
creation of the Committee, which will have the Prefect 
of the Department as chairman, and will work under 
the direction of the Departmental Office of Social 
Hygiene. 
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\ Decree issued by the President of the Republic of 
Peru prescribes that the Social Welfare Directorate 
shall examine the question of organising an insurance 
scheme or some similar scheme for ensuring the pay- 
ment of the benefits provided for by the Act concerning 
compensation for occupational diseases. Employers, 
insurance companies, and the National Social Insurance 
Fund are instructed to supply the Directorate with all 
the necessary data. This work is regarded as necessary 
owing to the fact that various undertakings, being 
insolvent, have not been able to pay victims of occupa- 
tional disease the benefits to which they are entitled. 


Under another Peruvian Decree, companies which 
undertake insurance against industrial accidents are 
required to supply the Social Welfare Directorate. 
within 30 days of the issue of the Decree, with informa- 
tion as to the total number of undertakings insured 
against industrial accidents, the value and duration of 
the policies, and the extent of the risks covered. In 
future, insurance companies will be obliged to send in 
a monthly report to the Directorate, giving details of 
the conclusion of new insurance policies, and changes in, 
or termination of, existing policies. Penalties will be 
imposed for non-observance of these provisions 








TURBO-COMPRESSOR WITH 
FINNED-TUBE INTERCOOLER. 


Tue employment of compressed air in mining, 
especially at deep levels such as are found in South 
\frica, has had a notable influence on the development 
of the high-speed turbo-compressor of large size. 
The volumes of air required are considerable, and 
although there are advantages in the use of a number of 
relatively small compressors, which can be disposed in 
convenient relation to the working faces, the greater 
economy of operation favours the installation of 
central compressor plants containing large units, 
especially when these can be located close to an 
electricity-generating plant and operated directly 
from it. 

The most suitable type of machine for the supply 
of compressed air in large quantities, i.e., exceeding 
3,500 cub. ft. to 4,000 cub. ft. per minute per unit, is the 
turbo-compressor, the use of which in mines appears to 
date from about 1905. Delivery pressures of 50 Ib. to 
60 lb. per square inch gauge were then suflicient, but 
subsequent improvements have encouraged the use 
of higher delivery pressures, and those now chiefly 
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employed range from 70 Ib. to as much as 110 Ib. per 
square inch gauge. <A recent design by Messrs. Escher 
Wyss Engineering Works, Limited, Ziirich, to deliver 
air at the latter pressure, is illustrated in Fig. 1, on this 
page, Fig. 2 to 5 on the opposite page, and Figs. 6 to 10 
on page 312. The range intended to be covered by this 
type of machine represents outputs from 3,500 cub. ft 
to 50,000 cub. ft., or more, at final pressures of 70 Ib 
to 120 lb. per square inch, and the compressors already 
completed or now in course of construction include units 
rated at 8,000, 19,000, and 32,000 cub. ft. per minute 
normal output. The drive may be by electric motor or 
steam turbine, according to conditions and requirements. 
Where a motor drive is adopted, a speed-increasing gear 
is introduced between the motor and the compressor, 
in all sizes up to an output of approximately 25,000 cub. 
ft. per minute, as the compressors can be designed, with 
advantage, to run at higher speeds than the 3,000 r.p.m 
which is the maximum suitable for motors of the power 
required. Direct drive by motors running at 3,000 r.p.m 
is adopted only in the case of machines exceeding 
the above output. In the case of steam-turbine drives, 
however, no intermediate gear is needed, as the speeds 
of the high-capacity compressors are also well suited 
to efficient turbine design. 

The particular machine to be described is rated 
to deliver 19,000 cub. ft. per minute of air at a final 
pressure of 110 lb. per square inch gauge, and has 
a geared-up drive by electric motor. The compressor 
and the gearcase are supported on two cast-iron bed 
plates of box form, which hold a reserve of lubricating 
oil for the bearings and for use in the servomotor f the 
regulating gear. The gearcase and the pedestal bear 
ing at the delivery end of the compressor stand on the 
larger of the bedplates, and the similar bearing at the 
suction end on the smaller bedplate, the air and water 
pipes being led through the central space between the 
concrete blocks on which the bedplates rest. Che 
pedestal bearings are oil-lubricated, and the oute! end 
pedestal contains also a locating thrust bearing 0! the 
Michell type. A balancing pipe connects the oi! spaces 


of the two bedplates, on the side opposite to the coolers 
The construction of the compressor is shown in the 
sectional view, Fig. 1, on this page. The casing 


is formed in four portions, connected by a circum- 
ferential flanged joint at midlength of the machine, 
and a flanged joint on the horizontal centre line. The 
suction end contains five impellers, three on the suction 
side of the volute connected to the first intercooler, 
and two on the delivery side. The air passes through 
two more stages in the second half of the casing, 
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%elore entering the volute leading to the second inter- 
cooler, and after leaving the cooler it is further com- 
Pressed in four stages before being discharged to the 
outlet branch. Thus there are in all eleven stages of 
‘ompression, the single-inlet impellers being arranged 
in three groups containing three, four and four, re- 
‘spectively. The diameters of the impellers in each 
sroup are uniform, but decrease group by group as 
compression proceeds, the proportions of the diffusion 


rings being similarly reduced. The impellers are 
keyed to a common shaft, which is turned down, 
between the impeller seatings, to contours forming 
the inner walls of the impeller-inlet passages. This 
a Ss clearly shown in Fig. 1. The diffusers and 
—_ hannels are located longitudinally by circum- 


il ribs of square section, which fit into corre- 
ing recesses in the top and bottom portions of 
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the casing. Labyrinth packing is fitted to the im- 
peller hubs and eye-rings, and on the shaft where it 
passes through the end casings. The packing in the 
delivery-end casing is fitted between an inner shell, 
held between the Balees of the casing, and a sleeve 
mounted on the shaft. 

The cooling arrangements are shown in the general 
views in Figs. 7 to 10, and the construction of the 
coolers in the section, Fig. 2, on this page. Theoretic- 
ally, the ideal of isothermal compression would require 
continuous cooling, to ensure that no rise of tempera- 
ture takes place. This condition, if practically obtain- 
able, would enable a given volume of air to be com- 
pressed to the desired final pressure with the minimum 
consumption of power;* but, in fact, cooling even 
once per compression stage would introduce undesir- 
able complications, and a reduction of efficiency due 
to losses in the coolers. The interruption of direct 


flow from one impeller to the next, due to the inter- | 


position of a cooler, prevents the outlet velocity from 
one stage from being transferred, as inlet velocity, 
to the next stage; and failure thus to convert outlet 
to inlet velocity between the stages would destroy 
much of the advantage accruing from recent research 
into the best form of the intermediate passages. Some 
compromise is essential, therefore, and this has been 
effected in the Escher Wyss design by standardising 
the employment of two intercoolers. It has been 
found, we understand, that there is little practical 
difference in overall efficiency in the use of two or 
three coolers; but if cooling is effected four or more 
times during compression, the overall efficiency is 





reduced, the losses due to pressure-drop in the coolers 
and the interruption of flow between the stages being 
greater than the benefit resulting from a closer approxi- 
mation to the ideal isothermal compression. There 
being so little difference between the performances 
with two coolers and with three, the former arrange- 
ment has been adopted as being simpler and cheaper 
to construct. The efficiency is improved by the use 
of volute casings leading to the coolers, the greater 
part of the velocity energy of the air being converted to 
pressure energy before the air reaches the coolers. 

The design of cooler adopted employs vertical nests 
of tubes, of drop-shape cross-sections and provided 
with circumferential fins over which the air passes. 
There are two nests of tubes at each volute chamber, 
connected by passages in which are fixed guide vanes 
to direct the flow. The cooler casings are attached at 
one side to the flanges of the volutes, and on the other 
to the bedplate. The cooling water makes two passes 
through each nest of tubes. The outlet passage from 
the cooler to the impeller inlet of the following 
compression stage is provided with a central guide 
vane, and smaller curved vanes are located round the 
inlet to induce a uniform distribution of the air. 

Automatic regulation of the delivery pressure, 
irrespective of output, is effected by the oil servo- 
motor illustrated diagrammatically in Fig. 3, annexed. 
Turbine-driven machines are regulated by control- 
ling the steam supply to the turbine, but when 
the drive is by a constant-speed electric motor, the 
regulator acts by operating a throttle valve in the 
suction piping, this being the arrangement shown in 
the illustration. The pressure in the compressor 
delivery main acts upon metallic bellows a, movement 
of which is transmitted to the deflector 6, controlling 
the supply of pressure oil through the relay c to the 
underside of the servo-motor piston d. The vertical 
motion of the piston, under the control of oil pressure 


| from the relay c and balanced by the spring e, operates 


the throttle valve f through a rod g. An adjusting 
screw A and a system of connecting levers i enable a 
definite setting to be given. 

Should the compressor be required to operate with 
such a reduced consumption of air that stable delivery 
conditions cannot be maintained, an automatic unload- 
ing device, shown in section in Fig. 4 herewith, comes 
into action. The illustration shows diagrammatically 
the method of control in response to pressure variations 
across a metering nozzle j situated in the suction piping 
of the compressor. The volume of air passing into 
the apparatus varies the level of the float k, and with 
it the position of the oil-jet deflector /. The deflector 
regulates the amount of oil supplied under pressure to 
the space below the piston m of the servo motor n, and 
thus determines the position of the blow-off valve p, 
in the delivery pipe from the compressor. By this 
means, when the consumption of air falls beyond the 
minimum throughput necessary for stable operation, 
the blow-off valve releases sufficient additional air to 
ensure that the minimum throughput is maintained. 
It will be seen that the apparatus is generally similar 
in principle to the automatic regulator previously 
described, which controls the final pressure. 

The principle of the oil-jet type of relay, which 
Messrs. Escher Wyss have developed for such control 
functions as the foregoing, is illustrated diagrammatic- 
ally in Fig. 5 on this page. A flow of oil under pressure 
is forced up the passge q and jumps a gap to enter the 
delivery opening r leading to the operating servo- 
motor. Under normal conditions of flow, little loss 
results at the gap, the energy in the jet being mainly 
kinetic. The deflector 8 forms one end of a lever, ¢, 
the other end of which is attached either to a Bourdon 
tube or to a flexible metallic bellows connected to the 
main flow channel so as to respond to any variations 
in the pressure to be regulated. A small adjustable 
damper u prevents excessive movement of the de- 
flector. The action of the device will be readily under- 
stood, any fluctuation of the pressure to be regulated 
causing the deflector to cut off a proportion of the jet 
flow, thus actuating the servo motor. In the case of the 
turbo-compressor regulators, both controls are of the 
bellows type, but the principle is the same in each 
case. The fluid used to operate the servo motors 
need not be oil; water can be used in appropriate 
circumstances, but in that event a filter is incorporated 
in the relay circuit. 

If low-consumption conditions exist for a large 
proportion of the working time, an air turbine can be 
provided to utilise the air which would otherwise be 
released to atmosphere, the power thus generated being 
used to assist the main drive. A regenerative turbine 
of this type is shown in Fig. 6, in which it is seen 
mounted at the free end of the compressor shaft, but 
in practice conditions do not often occur which would 
render the provision of such a turbine economically 
justifiable. The makers state that the output conditions 
are stable over a wide range; for example, in electri- 
cally-driven sets running at constant speed, and 
equipped with regulating gear to maintain a constant 
final pressure, the delivery volume can be reduced to 
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half of the normal figure without any need to release 
superfluous air. Other methods of control can be 
adopted as particular circumstances may require. In 
some the regulator cuts the compressor out 
of the distributing network when the demand for air is 
insufficient ; the machine then continues to run, but 
without load. When the air consumption again reaches 
a sufficient quantity, the compressor is automatically 


Cases 


brought into the system once more. These methods of 


regulation can be applied to turbine-driven as well as to 
electrically-driven sets, but it will be appreciated that 
they can be employed only when the system is subject 
to certain minimum fluctuations of pressure. 








PERSONAL. 


funk Evrrors or ENGINEERING desire to record their 
appreciation of the services rendered to this journal by 
Mr. J. T. Ellis-Fermor, who has retired after occupying 
for 5l years the position of editorial shorthand writer 

Messrs. Dryspate anp Comrany, Limirep, Bon- 
\ceord Works, Yoker, Glasgow, W.4, inform ua that in 
consequence of the death, on January 11, of Mr. James A 


Watts, their London Representative, the business of 
Messrs. James A. Watts and Company is being wound 
up. They have, therefore, opened an office in their 


own name at Royal Mail House, Leadenhall-street, E.C.3 


Mr. R. M. Wallace is in charge 

Messrs. Vickers Limirep, Vickers House, Broadway 
London, 8.W.1, announce that Lord Hailey, G.C.S.1., 
G.C.M.G., G.C.LE., has been appointed a director of the 


company 


Messes. K. A. Lister (Marine Saves), Limrrep, 
Dursley, Glos., intimate that Mr. J. T. Rymer, formerly 
a director of Messrs. Stuart Turner, Limited, has been 


The appointment is the result of 
both at 


elected to their board 


the mecreasing demand, home and overseas, for 
marine Diesel engines 
Limtrep, have temporarily 


and their address is now 


Messrs. SouUNDPROOFING 


removed to more central offices, 


25. Knightsbridge, London, 8.W.1 
Messrs. James Gorpon anpd Company. Liwrrep 
Kewent House, Kingsway, London, W.C.2, have taken 


over new premises at Dalston-gardens, Stanmore, Middl 

sex, to meet the needs of their rapidly growing business 
They will be entering into possession on March 25, and 
thereafter all communications should be sent to the new 


address 


Tue Press anp Pve.ecrry Brancu or THe Arm 
Ministry has been removed from Adastral House 
Kingeway. London, W.C.2. to the Whitehall offices of 


the Air King Charles-street, Whitehall, 


8.W.1 


Ministry, at 








LAUNCHES AND TRIAL TRIPS. 


* THORNLIEBANK.” 
triple-expansion engine, the high-pressure cylinder being 
titted with steam and exhaust poppet valves. Launch, 
February 2. Main dimensions : 425 ft., by 56 ft. 8in., by 
7 ft. 10 in. Built and engined by Messrs. John Read 
head and Sons, Limited, West Docks, South Shields, to 
the order of Messrs. Andrew Weir and Company, London 


Single-screw cargo steamer ; 





Katraki."’—Single-serew cargo motorship for service 


between Eastern Canada and New Zealand via th: 
Panama Canal; four-cylinder Doxford opposed-piston 
Diesel engine, built by Messrs. Barclay, Curle and 


Limited, Whiteinch, Glasgow, W.4 Launch, 
February 7. Main dimensions: 440 ft., by 59 ft.. by 
ao ft Built by Alexander Stephen and Sons 
Limited, Govan, Glasgow, 8.W.1, for Mesars. New Zealand 
Shipping Company, Limited, London and Wellington 
Tow Zealand 

CycLe. screw cargo steamer ; triple-expan 
son ongine supplied by The North Eastern 
Marine Engineering Company (1938), Limited, Wallsend 


Company 


Messrs 


Sungle 
Messrs 


on-Tyne. Handed over after trial trip, February 11 
Main dimensions : 370 ft., by 50 ft. 9 in., by 27 ft. 3 in 
Built by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, for Messrs 
Australian Steamships Proprietary, Limited ; Howard 
Smith, Limited, managing agents, Sydney, New South 
Wales 


sorew refrigerated-cargo 
African service 
und W Diesel 
Handed over after trial trip. February I! 
Main dimensions: 474 ft.. by 63 ft.. by 37 ft. Built 
and engined by Meser:. Harland and Wolff, Limited 
Belfast. for Measrs. The Union-Castle Mail Steamship 
Company. Limited, London 


RicumMonp ¢ Single 
fruit-carrying motorship for the South 


Harland-B 


ASTLI 


two-cycle double-acting 


engine 


Bartisa Tenactry Single-screw voil-tank motor 


ship ; four-cylinder opposed-piston Doxford Diesel engine 
Trial trip, February 16. The overall length is 481 ft., 
and the deadweight carrying capacity, 12,200 tons 


Built by Messrs. Swan, 
Limited, Neptune 
for Messrs. British 


on a draught of 27 ft. 6 in. 
Hunter, and Wigham Richardson, 
Works, Newcastle-upon-Tyne, 6, 

Tanker Company, Limited, London 


Single-serew oil-tank motorship ; single 
eight-cylinder Hawthorn-Werkspoor 
by Messrs. R. and W. Hawthorn, 
Limited, Newcastle-upon-Tyne, 6. 
Main dimensions: 460 ft.. by 
by Messrs. Cammell Laird and 


“ Drvoma.’ 
acting, four-cycle, 
Diesel engine built 
Leslie and Company 
Launch, February 21 


59 ft.. by 34 ft Built 


Company, Limited, Birkenhead, to the order of Messrs 
Anglo-Saxon Petroleum Company, Limited, London. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the address, quoting the 
reference numbers given 

Generating Set, 60 kW. crude-oil engine driven, to be 
erected at Razmak for the Chief Engineer, Northern 
Command. Indian Stores Department, Electrical Branch, 
New Delhi; March 30. (T. 19.568/39.) 


Stone Crusher, with portable compressor unit, pneu- 
matic-tyred tractor, and vibrating screen. Union 
Tender and Supplies Board, Pretoria; April 6. (T.Y. 
19,519/39.) 

Pumping Set, electrically-driven by alternating-current, 
12,000 galls. per minute capacity, for the Superintending 


above 


Engineer, Delhi Province P.W.D., New Delhi. Indian 
Stores Department, Electrical Section, New Delhi ; 
April 4. (T. 19,691 /39.) 

Steam Boiler, water-tube, suitable for a working 


pressure of 210 lb. per sq. in., complete with superheater 
and automatic stoker. State Rivers and Water-Supply 
Commission of Victoria, Treasury-gardens, Melbourne ; 
April 19. (T. 19,788/39.) 

Diesel Engine, two- or four-stroke cycle, vertical, 
multi-cylinder, fora fishery-protection vessel. Maximum 
revolutions, 600 p.m., to give the vessel a speed of at 
least 12 knots. Chef du Service de la Marine Marchande, 
Rabat, Morocco ; May 29. (T. 19,744/39.) 


Mechanics’ Tools, including spring adjusters, armature 
benders and contact-breaker benders. Deputy Director, 
Posts and Telegraphs. G.P.O., Melbourne, C.1, Australia ; 
May 2. (T. 19,772/39.) 

Steel Bridgework. approximately 40 tons, and 1} tons 
of rivets, bolts and nuts. South African Railways and 
Harbours, Johannesburg ; April 20. (T. 19,280/39.) 


electrically-driven, to be 


Pumping Station, complete, 
and Electrical 


erected at Edfu North. Mechanical 


Department, Ministry of Public Works, Egypt ; May 1. 
(T.Y. 19,778/39.) 
Pumping Set, portable. Ministry of Public Health, 


Cairo, Egypt ; Mareh 29. (T.Y. 19,780/39.) 








BOOKS RECEIVED. 

Plastic Working of Metals and Power-Press Operations. 
By E. V. Crane. Second edition. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 2 net.] 


25a. 


Trigonometry. By Proressor K. Hueues and G. T. 
Mitter. New York: John Wiley and Sons, Incor 
porated. London : Chapman and Hall, Limited. [Price 


7a. Od. net.]} 

The Engineers’ Manual. 
Second edition. New 
Incorporated. London 
Price 13s. 6d. net.| 

Motor Manuals. Volume Il. The Mechanism of the Car. 
Its Principles, Design. Construction and Operation. By 
4. W. Jupex. Third and revised edition. London : 
Chapman and Hall, Limited. [Price 6s. net.| 

Tables d’Engrenages a@ Développantes. Dimensions, 
Fatigue @ la Base, Interférence, Correction, Durée 
d’ Engrénement, Rendement, Pression Superficielle Mazi - 
ma, Encombrement Minimum, Donnés par des Abaques, 


By Prorrssor R. G. Hupson. 
York: John Wiley and Sons, 
Chapman and Hall, Limited 


Sans Epure, ni Caleul. By Y. pe Moton. Paris : 
Dunod. [Price 54 francs.] 

Unsere Technik. Ihr Stand und ihre Aufgaben By 
Ep. A. Preirrer. Leipzig: Dieterich’sche Verlags 


buchhandlung. [Price 5.50 marks.] 

New South Wales. Return of Engineering and Financial 
Statistics of Electricity Supply Undertakings in New 
South Wales for the Year Ended 31st December, 1937. 
Bridge and Phillip Streets, Sydney : Electricity Advi- 

Local 


sory Committee, Department of Works and 
Government. 

Svenska Vattenkraftféreningens Publikatione No. 317. 
Statens Vattenfalleverk under de senaste 10 siren. By 


No. 318. 


Tackjarns- 
No. 319. 


G. Mam [Price Kr. 1.25.] 
utredningen och Vattenkraften. [Price Kr. 1.] 
Vattenkraftutbyggnaderna i Sverige under Ar 1937 
samt komplement till kraftverkstabellen i ** Sveriges 
utbyggda vattenkraft 1930" jamte uppgifter fir varld 
skraftkonferensens statistik. By Erik Upmark. [Price 
Kr. 2.] No. 320. Vanerns reglering. By Axe. Ekwa.t- 
Price Kr. 1.25 No. 321. Issvdrigheter och isskydds 
dtgarder vid tyska vattenkraftwerk. By Stic Jaconson 
and Vavrer Fuvrvskoc [Price Kr. 1.50.) 16 Norr- 
landsgatan. Stockholm: Svenska Vattenkraftféren- 
ingen. 

League of Nations. International Labour Office. Studies 
and Reports. Series F, Second Section (Safety), No. 8. 
Safety in the Construction and Use of Lifts. London: 
P. 8S. King and Son, Limited, 14, Great Smith-street, 
S.W.1. [Price 6s.] Washington: The International 
Labour Office (Washington Branch), 734, Jackson- 
place. [Price 1.50 dols.) 

Ministry of Health. Emergency Medical Services. Memor- 
andum No.2. England and Wales. Emergency Hospital 
Organisation. London: H.M. Stationery Office. 
[Price 6d. net.} 

The Mercantile Year Book and Directory of Exporters, 
1939. London: Lindley-Jones and Brother, Limited, 
52, Bishopsgate, E.C.2. [Price 208. net.) 

Year Book and Guide of The Rhodesias and Nyasaland, 
with Biographies 1938.39 edition. P.O. Box 1082, 
Salisbury, South Rhodesia: Rhodesian Publications, 
Limited. [Price 4s. 6d.) 


CONTRACTS. 


Messrs. Heap, Wricutson aND Company, Limirep 
Teesdale Iron Works, Thornaby-on-Tees, have received 
a contract for tinning equipment from the Polish Stee 
Trust. The machines in question, it is stated. ar 
similar to those supplied last year by Messrs. Head, 
Wrightson for the Ebbw Vale Steelworks of Messrs 
Richard Thomas and Company, Limited. 


Messrs. Artsa Craic, Limrrep, Strand-on-the-Green, 


Chiswick, London, W.4, are supplying a 20-30-h.p 
Ailsa Craig-Ricardo Diesel marine engine to Messrs 
Henry R. Osborne, Drogheda, Ireland, for installation 


in a fishing trawler 30 ft. in length. A similar engine 
but of 40-60 h.p., is being supplied for the electric drive 
in a 50-ft. yacht for a Norwegian owner. 

Messrs. Socikrt ANONYME DES ATELIERS DE Con 
STRUCTION DE FAMILLEUREUX, Familleureux, Belgiun 
have received an order from the Mysore Government 
Railways, through their agents, Messrs. C. M. Hill and 
Company, Coventry House, South Place, London, E.C.2 
for two high-sided and four low-sided open bogie wagons 
and one bogie rail wagon. 

Messrs. THe Trussep Concrete STEEL Company 
Limitep, Horseferry House, Horseferry-road, London 
8.W.1, have been appointed the reinforced-concret: 
engineers on a number of contracts for new buildings, 
including an extension to a cocoa factory at Hayes, 
Middlesex, a new dairy at Yeovil, a garage at Leeds, a 
Church at Barton, Torquay, and office and other buildings 
in London and in various parts of the country. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 
The Welsh Coal Trade.—A quietly steady tone was 
maintained by most sections on the Welsh steam-coal 
market during the past week. Demand, on both home 
and foreign account, has failed to show any expansion, 
and buyers generally only displayed interest in respect 


of small —— for early shipment. It was still 
apparent that some material relaxation in values was 
anticipated shortly and customers were, therefore, 


loath to commit themselves very far ahead at present 
prices. Nevertheless, there were no variations in quota 
tions and prospects of any material easing are still 
remote. Collieries, as a result of the continued slowness 
of inquiry, have had to curtail outputs severely in order 
to prevent the accumulation of surplus stocks. As a 
result, the bulk of current productions was earmarked 
for deliveries that still had to be made under past commit- 
ments. In spite of this, however, buyers as a rule were 
able to satisfy their needs for prompt shipments without 
much difficulty. Prospects of a cessation in the hostilities 
in Spain were welcomed on the market. Spain at one 
time was one of South Wales’ best customers, but the 
trade has suffered very considerably as a result of th 
war. Indeed, in several instances, considerable arrears 
of payments, extending in most cases to pre civil-war 
days, are still outstanding. Local exporters have, 
therefore, had under consideration a scheme whereby 
the Government would introduce a clearing house arrange 
ment for the future conduct of trade in this market 
and the liquidation of the outstanding debts. It is 
realised generally that the demand for coal from Spain will 
recover slowly, as a number of industries would have 
sustained damage as a result of the war and also because 
a large amount of whatever money is available in the 
country will be required for national reconstruction 
Offers of best large grades were again quietly made and 
current productions on the whole moved off fairly well 
Inferiors, however, were in ample supply but were 
steady. Despite some slowing down in demand, th 
popular dry sized kinds again presented a firm appearance 
and stems were still not too readily arranged for earls 
delivery. Smalls were in excessive supply and dull 
Cokes came in for only a limited support but patent fuel 
was moderately active. Pitwood was slow. 

The Iron and Steel Trade.—A_ better 
encountered in certain directions, notably for tinplates 
in the iron and steel and allied trades of South Wales 
and Monmouthshire, last week. Most works were stl 
only partially employed, however, and quotations wer 
unchanged 


demand was 








THe PuysicaL Socrery Professor Allan Fergusot 
has been elected President of the Phy sical Society for the 


year ending March, 1940 


MAINTENANCE SCHOLARSHIPS IN ARCHITECTURE 
The Architects’ Registration Council of the United 
Kingdom, 68, Portland-place, London, W.1, offers, '0! 
award in June, certain maintenance scholarships i 
architecture. The scholarships will consist of a grant 
for the payment, in whole or in part, of the school fees 
and necessary subscriptions, instruments, books, & 
and, when necessary, a maintenance allowance not 
exceed, as a rule, 1001. a year. The scholarships wil! 
be renewable from year to year until the student has 
finished his or her school training. They will be available 
for students of British nationality, who could not other 
wise afford such training, to enable them to attend 
architectural schools approved by the Council. The 
scholarships will be available both for students who 
have already begun their training and for stud nts 
wishing to commence it; they would not normally be 
granted to students under 17 years of age. Further 
particulars and forms of application may be obtained 
from the Secretary to the Board of Architectural Ed 
tion of the Council, at the address given above 
closing date for the receipt of applications, duly 
pleted, is March 25. 
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NOTES FROM SOUTH YORKSHIRE. use at local works is larger than for a considerable time 


SHEFFIELD, Wednesday. 

Steel Castings Research.—The first report of the 
Moulding Materials Sub-Committee of the Steel Castings 
Research Committee of the Iron and Steel Institute was 
discussed at a joint meeting of the Institute of British 
Foundrymen, Sheffield Branch, and Sheffield members 
of the Iron and Steel Institute. Introducing the report, | 
Mr. W. J. Rees said it was compiled because there was | 
need for more information about moulding materials. 
The first part of the report dealt with the methods of | 
testing moulding sands and other materials, with special 
reference to their use in the steel foundry. The second | 
part dealt with the refractoriness of moulding materials 
and synthetic moulding sands, and finally with possible 
new sources of materials. Sections of the report were 
reviewed by Mr. Rees, Dr. R. J. Sarjant, and Mr. T. R. | 
Walker. 

Sheffield Electricity.—Its output being higher than that 
if Manchester, Liverpool, or Glasgow, Sheffield, from the 
electricity standpoint, may be regarded as the second 
city in the British Isles. Mr. John R. Struthers, general 
manager of Sheffield Corporation Electricity Depart- 
ment, speaking at a luncheon of the Electrical Association 
for Women, said that in two years Sheffield had climbed 
from fourth to second place in output, and now generated 
more current than Manchester, Liverpool or Glasgow. 
During the past year, 542,000,000 units were sold to 
consumers in the area. The tariffs, for domestic and 
industrial use, were the lowest in the country. 

Iron and Steel.—The Park Gate Iron & Steel Company, 
Limited, Rotherham, have put into service an additional 
blast-furnace, with a capacity of 80,000 tons of pig-iron 
perannum. The furnace had been out of action owing to 
the reduced demand for pig. The firm have since 
modernised that part of the works. The electrostatic | 
gas-cleaning plant will now be fully occupied, and will | 
provide an improved supply of clean blast-furnace gas | 
to essential points. The company report that more 
orders are circulating, and that steel melting plant is 
operating almost to capacity. The inland demand for | 
steel and related products has been maintained, but | 
inquiries at the big works show that overseas trade is 
not developing at the rate desired. Inquiries from over- | 
seas have been received by Sheffield Chamber of Commerce 
from Switzerland for tool steel ; from Hungary, Poland, 
Yugoslavia and other countries for steel goods; from 
the West Indies for stainless steel products; from 
South America, for crushing plant; and from South 
Africa for agricultural machinery and parts. Indications 
are that the current rate of steel output will be main- 
tained for several months. This is supported by the 
fact that Sheffield users of pig-iron, hematites and scrap 
are entering into forward commitments. Structural | 
steel is progressive, and business in railway rolling 
stock is improving. Firms specialising in the production 
of all types of mining equipment, grinding and crushing 
machinery, and road-making plant, have exceptionally 
good prospects, the volume of trade being greater than 
year Development schemes in various parts 
of the world are expected to produce important contracts. 
Makers of special steel report an increasing demand, and 
tool-making works are satisfactorily employed. 

South Yorkshire Coal Trade.—Exporters announce the | 
receipt of more inquiries. Riga is in the market for 
10,000 tons of washed singles. The demand continues 
steady, and quotations for most classes of fuel for ship- 
ment have been maintained. Best South Yorkshire 
hards are moving more freely, but washed smalls are a 
weak section, and the coke market lacks life. Exports 
from the Humber ports last week totalled 37,000 tons, as | 
against 47,000 tons in the corresponding week last year. 
The inland demand for industrial fuel improves. Steam 
coal is in demand, and smalls continue in healthy request 
by electricity works, but the house coal market is not 


80 active. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES 


MIDDLESBROUGH, Wednesday. 
¢ Cleveland Iron Trade.—While makers of Cleveland 
pig u ine to the belief that some expansion of consump- 
' by local users is likely, indication of early material 
of demand is difficult to discover. Means of 
are very limited and the meagre supply con- 
more than sufficient for present requirements. 
of home customers are light and there is no sign 
vival of export trade. With prospect as remote as 
{ tavourable change in the position to an extent 
sulhcient to justify resumption of continuous make, in 
Pp f the intermittent production that for several 
s has been ample, the situation remains unsatis- 
Extensive use of iron scrap, at foundries, in 
' pig continues. There is, however, little pig iron 
t the blast furnaces or at consumers’ yards, and 
slight increase of demand would necessitate enlarge- 
output. Makers and merchants offer parcels of 
pig freely at fixed figures which are ruled by | 
} Cleveland at 99s. delivered within the Tees-side 





disposa 


foundry 


uUite 


-Interest in the East Coast hematite branch 
is Increasing. Addition to makers’ heavy stocks 
en checked by expanding consuming demand, 
ength, a favourable change in the unsatisfactory 

il position seems in sight. Demand is expanding 
that encourages the hope of considerable reduc- 
tonnage accumulations. Business is still almost 
*d to transactions between home fiims, export sales 
tng of occasional cargoes to Continental customers 
special quality iron, but the tonnage passing into 


and delivery to home customers elsewhere are on an 
appreciably improved scale. Quotations remain at the 
equivalent of No. 1 grade of iron at 120s. 6d., delivered 
to areas in the North of England. 

Basic Iron.—Basic iron is in increasing request for 
use at makers’ own steelworks, but recently enlarged 
production is rather more than sufficient for present 
requirements. 

Foreign Ore—There is no new feature in the foreign 
ore trade. Imports against old and running contracts 
are maintained, but consumers have still very heavy 
tonnage to accept and the progress of reduction of arrears 
of delivery is slow. Unloadings to date, this month, 
amount to 46,350 tons, compared with 43,248 tons for 
the corresponding part of February. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are keen to book orders at recognised market 
values, which are based on good medium qualities at 
248. 3d. at the ovens, but meet with little success, local 
users, though their needs are expanding, being amply 
covered for a month or two. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel makers are in a strong position. With stocks of 
home and foreign products virtually cleared, they are 
delivering tonnage as it is produced. Manufacturers of 
finished commodities are busy in most branches. In 
both semi and finished producing departments activity 
at works is due mainly to distribution of Government 
orders, but general cc reial d i is increasingly 
assisting to keep plant well employed. Acceleration of 
purchase of shipbuilding requisites would, however, be 
appreciated, and manufacturers of some descriptions of 
fimshed steel could deal with more tonnage than they 
are handling. Principal quotations for home trade are : 
Common iron bars, 121. 5s.; steel bars, 111.; soft steel 
billets, 71. 7s. 6d.; hard steel billets, 82. 10s.; steel 
ship, bridge and tank plates, 101. 10s. 6d.; steel ship 
rivets, 141. ; iron ship rivets, 15/.; steel constructional 
rivets, 151. 58. ; steel boiler plates, 111. 8s. ; steel angles, 
101. 88.; steel joists, 101. 8s.; Tees, 111. 8s.; heavy 
sections of steel rails, 9/. 10s.; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 141. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—There is continued considerable activity in 
scrap. Heavy steel is scarce and saleable tonnage is 
promptly purchased at controlled prices. Light cast iron 
is in good demand at 57s. 6d., and up to 75s. is asked 
for machinery metal, but there is little business in heavy 
cast iron, quotation for which is 70s. 











NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—Although the demand for steel 


| material for general industrial purposes, as distinct from 


the Government requirements, has not expanded very 
much of late, there is, nevertheless, some improvement, 
and booking has been better. The undertone is good, 
and with inquiries on the increase the outlook has taken 
on a healthier aspect, and it is antic’ pated that before 
long most makers wili be decidedly busier. This view 
is strengthened by the generally accepted opinion that 
the shipbuilding industry will shortly be looked upon 


| with favour by the Government and encouragement given 


for the construction of mercantile tonnages. Structural 
sections continue in quite good demand, and the makers 
of black-steel sheets report well-filled order books. The 
tonnage required for A.R.P. purposes is very large, while 
the deliveries to the automobile industry are exceedingly 
satisfactory and mark a decided increase. Makers of 


| containers are fairly busy, both for the Government and 


commercial concerns, and their requirements of light 
sheets are very steady. Prices are firm, and are as 
follows :—Boiler plates, 111. 8s. per ton; ship plates, 
101. 10s. 6d. per ton ; sections, 101. 8s. per ton ; medium 
plates, 121. 2s. 6d. per ton; black-steel sheets, No. 24 
gauge, 141. 15s. per ton; galvanised corrugated sheets, 
No. 24 gauge, 171. 5s. per ton, all delivered at Glasgow 
stations. 
Malleable-Iron Trade.—Conditions in the malleable- 


| iron trade of the West of Scotland have varied very little 


over the week, but there is a slight tendency to improve- 
ment. Re-rollers of steel bars report a fair amount of 
business passing, but only a moderate inquiry for forward 
delivery. The following are the present prices :—Crown 
bars, 12/. 15s. per ton for home delivery or export ; re- 
rolled steel bars, 111. 15s. per ton for home delivery, and 
1ll. per ton for export; No. 3 bars, 12/. per ton, and 
No. 4 bars, 12J. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—Rather a healthier tone is 
discernible in the Scottish pig-iron trade, and although 
the demand has not increased to any marked extent, 
there has been a slight improvement in deliveries. 
Foundry iron has not shown much change, but the 
requirements of the steel trade are gradually getting 
better, and everything points to this state continuing. 
The following are the chief current market quota- 
tions :—Hematite, 61. 0s. 6d. per ton, and basic iron, 5l. 
per ton, both delivered at the steel works ; foundry iron, 
No. 1, 5l. 8s. per ton, and No. 3, 51. 5s. 6d. per ton, both 
on trucks at makers’ yards. 

Locomotive Orders for Glasgow.—Messrs. The North 
British Locomotive Company, Limited, Springburn, 
Glasgow, have booked an order for 11 locomotives, 
4-6-2 class, with double-bogie tenders for the Federated 
Malay States Railways, as well as five tank locomotives 
4-6-4 class, for the same railway. With a number of 
other important orders on hand, the company is at 
present extremely busy, and nightshifts have been found 
necessary in several departmen: S. 





NOTICES OF MEETINGS. 


To-night, 
General 


INSTITUTION OF MECHANICAL ENGINEERS. 
6 p.m., Storey’s-gate, Westminster, 58.W.1. 
Meeting. ‘The Internal Combustion Engine: The 
Energy Balance Sheet Based on an Analysis of an 
Indicator Diagram,” by Dr. F. W. Lanchester. Friday, 
March 24, 6.30 p.m., Storey’s-gate, S.W.1. Joint In- 
formal Meeting with Tue Instrrution or Crvit ENein- 
EERS and THe INsTITUTION OF ELECTRICAL ENGINEERS. 
“The Importance of a Training in Management for 
Engineers,” to be introduced by Mr. T. G. Rose. 


Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“* Recent Researches in Steel Metallurgy,” 
by Dr. W. H. Hatfield. Tuesday, March 21, 5.15 p.m., 
“Chemistry of the Solid State,’ by Professor W. L. 
Bragg. 

Norru-East Coast InstiruTion or ENGINEERS AND 
SurpsuILpEers.—Sunderland Branch : Monday, March 20, 
7.15 p.m., The Technical College, Sunderland. ‘“ Some 
Practical Experiences in General Engimeering,’’ by 
Dr. T. B. Morley. Institution : Friday, March 24, 6 p.m., 
The Mining Institute, Newcastle-upon-Tyne. ‘“ The 
Strength of Marine Engine Shafting,”’ by Dr. 8. F. Dorey. 


InsTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, March 20, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. General Meeting, “* Supercharg- 
ing of egy er Engines,” by Mr. J. Pitch- 
ford. Luton Centre : Tuesday, March 21, 7.30 p.m, The 
George Hotel, Luton. General Meeting. ‘“‘ The Modern 
Car from the Owner-Driver’s Point of View,’’ by Mr. Geof- 
frey Smith. Birmingham Centre: Tuesday, March 21, 
7.30 p.m., The James Watt Memorial Institute, Birming- 
ham. ‘Factory Experimental Work and Ite Equip- 
ment,” by Mr. A. G. Booth. 

InstiruTION oF Civ ENGINEERS.—Tuesday, March 
21, 6 p.m., Great George-street, Westminster, 8.W.1. 
“ Reconstruction of Aldgate East Station,” by Mr. J. H. 
Harley-Mason. Newcastle-upon-Tyne and District Associa- 
tion: Tuesday, March 21, 7.30 p.m., The North of 
England Institute of Mining and Mechanical Engineers, 
Westgate-road, Newcastle-upon-Tyne. ‘ Marine Sur- 
veying in Tidal Rivers and Estuaries,” by Mr. J. G. 
Meikle. Wednesday, March 22, 7 p.m., Stockton-on-Tees 
Co-Operative Society’s Café, Stockton-on-Tees. ‘“‘ Cais- 
sons,”’ by Mr. F. J. Walker. Bristol and District Associa- 
tion: Thursday, March 23, 5 p.m., The Royal Hotel, 
College Green, Bristol. ‘‘ How Welding Can Help the 
Civil Engineer,” by Mr. C. R. Harman. Birmingham 
and District Association : Thursday, March 23, 6 p.m., 
The James Watt Memorial Institute, Riteninctens. 
“Concrete Aggregates,” by Mr. J. Singleton-Green. 
Glasgow and District Association; Friday, March 24, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, Glasgow, C.2. 
Annual General Meeting. ‘ Construction in Concrete,” 
by Mr. A. W. Legat. 

InstITUTE OF MeTats.—Swansea Local Section : Tues- 
day, March 21, 6.30 p.m., The Y.M.C.A., Swansea. 
“Developments in Apparatus for Metallurgical Re- 
search,”’ by Dr. J. L. Haughton. 

InstTItuTION OF ExvecrricaL EnGinerrs.—Northern 
Treland Sub-Centre : Tuesday, March 21, 7.30 p.m., The 
Municipal College of Technology, Belfast. Faraday 
Lecture: “The Long Distance Telephone Call—A 
Triumph of Engineering and Co-Operation,” by Captain 
B. 8. Cohen. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








OF PROFESSIONAL CIVIL SERVANTS. 
On March 15, the Institution of Professional Civil 
Servants removed its offices from 69, Victoria-street, 
London, 8.W.1, to The Adelphi, London, W.C.2. Com- 
munications on ordinary Institution business should 
be sent to the secretary at the new address, while 
communications in regard to the journal State Service 
should be addressed to the honorary editor or honorary 
business manager, as the case may be, and sent care ol 
the secretary, The Adelphi, London, W.C,2. 


INSTITUTION 


Arr-RaIp PRECAUTIONS AND REINFORCED CONCRETE. 
—A pamphlet giving brief descriptions of pre-cast con- 
crete trench linings, underground reinforced-concrete 
shelters and “ Bison ” bomb deflectors has been sent by 
Messrs. Concrete, Limited, Grand Buildings, Trafalgar- 
square, London, W.C.2, to municipalities and other 
public authorities with a view to assisting them in taking 
precautions against possible air raids. It contains a 
number of useful practical hints, together with full results 
of the tests with the deflectors which were recently 
described in ENGINEERING. 








EXHIBITION AND Lectures ON Heat-TREATMENT BY 
Evecrriciry.—The Manchester Corporation Electricity 
Committee has o ised an exhibition of furnaces 
loaned by Messrs, Wild-Barfield Electric Furnaces, 
Limited, mdon, and a series of lectures, on “‘ Heat 
Treatment by Electricity.”” The furnaces, which are 
in operation, are on view at the new electricity showrooms. 
Town Hall Extension, Manchester, until March 28 
oo Saturdays and Sundays), from 9 a.m. until 
5 p.m. Four lectures are being given in the theatre 
adjoining the demonstration room, at 7.30 p.m. ; the first 
was delivered on March 15 and the sc cond this evening. 





| 
|; on 


On Wednesday, March 22, Dr. F. W. Haywood will speak 
“The Use of Controlled Atmospheres in Heat 

Treatment Processes,” and, on Friday, March 24, Mr. J. 
Illingworth will deal with ‘‘ Thermo-Couple Pyrometry.” 
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TURBO-COMPRESSOR WITH FINNED-TUBE INTERCOOLER. 
ENGINEERING LIMITED. ZURICH 
see Page 308.) 
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when low-grade Midlands fuels are burnt and cooling 
towers have to be employed. It is not, therefore, 
surprising to learn that in the new station which is 
now under construction at Hams Hall a reversion 
is to be made to this system, especially as it is 
estimated that this will result in a saving of 40,000/. 
per annum, notwithstanding the first cost and 
upkeep of the electrostatic cleaning and dust 
and ash-handling plants. In this connection it is 
interesting to note that Messrs. Lamb and Baumann, 
in the paper to which we have already drawn 
attention, reported that 80 per cent. of the boilers 
with capacities above 300,000 Ib. per hour which 
had been installed in the United States within 
recent years bad been equipped with pulverised 
fuel firing. 
Another 
affected the 
must do that of its successor, was the absence of a 


factor, which profoundly 


design of the original station, as it 


Hu portant 


natural source of cooling water. Cooling towers wer 
therefore installed and—an interesting novelty 
sewage effluent was used as make-up circulating 


water. Owing to the corrosive properties of this 
liquid the circulating pipes had to be made of cast 
iron, while the pump impellers are of gun-metal 
and the steel shafts are sheathed with the same 
The fact that it was obviously desirable 


meant that 


material 
to reduce the cooling-tower capacity 


heating had to be used to 


regenerative feed 
maximum extent, though it was difficult to deter 
mine the exact size of tower required owing to the 
number of variables involved. In the first place, 
the heat that had to be dissipated in the condenser 
under vacua varying from 28 in. to 29 in. was 
wcertained, and then the most economic vacuum, 
the quantity of circulating water required, the heat 
load for which the 
the average atmospheric 
determined. It is a litth 
Lawton did not deal with this problem in 
towers 18 


towers must be designed, and 
conditions had to be 
disappointing that Mr 
greatel 
detail, as the employment of cooling 
likely 
information that is obtainable about their operation 
the better For not only are they to be employ d 
it the Hams Hall B station, but it has recently 
been stated that the new 60,000-kW station which 
the North-West Midlands Joint Electricity Authority 


towers, and 


to spread in the near future and the more 


is to erect will use both cooling 


sewage eftiluent It is also interesting to note that 
pulverised-fuel firing in 240,000-Ib. boilers will be 
employed nerally, it woul! appe 

that where a servi ble site cannot be obtained 
within 14 ntre of the load th 
advantage is with cooling towers hat the etlect 
of this method of treating the cooling water on the 
event so highly 


“making 
Speaking 


miles of the 


overall efficiency is not in any 
detrimental! as is sometimes supposed is shown by 
the fact that at Hams Hall a 
per cent. was obtained, while taking the latest 
pulverised-fuel firing, it rose to 


figure of 23°35 


three sets and 
nearly 24 per cent. 

This 
interesting points raised by Mr 
further 
did not 
and operation of power stations in lude the relative 
advantages of steam and electrically-driven auxiliary 
plant, and in the second case of the use of alterna 
ting as against direct current and of various methods 


discussion by no exhausts th 


Lawton or the 


iIncans 


which he might have raised and 


Other problems connected with the design 


points, 


of speed control, if and when that is considered 
matter which 
creasing inter 


necessary. Duplication, too, is a 
requires consideration, as, with the 
locking of stations. power for operating the essential 
from outside sources. 


suxiliaries can be drawn 


Mention might ala have been made of the use of 
cubicle, as opposed to armour-clad, switchgear at 
Hams Hall. Mr perhaps, excusably 
reticent on this point, of which we were surprised 
paper 
Other matters which play their part in the ordered 
economy of such an installation and about which 
much could be written are coal handling, feed-water 
treatment, pipe lay-out, and methods of preventing 
ind dealing with fire, not to speak of protection 
aerial attack and automatic and remote 


Lawton is, 


othing was heard in the discussion on th 


against 
control 
Not only have 


these and many other factors to 


be considered if a successful design is to emerge, 
but the weight that has to be given to each of them 
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in the light both of local conditions and national 
policy has to be determined. As Mr. Lawton truly 
says, there is no royal road to economic generation. 
The search for it, too, may be obscured by the 
ever-changing technology of power production, by 
the difficulties of forecasting trade conditions, and 
by local developments. These difficulties are 
emphasised by the fact that even in planning two 
stations so close together as those of Hams Hall 
only three fundamental factors remained constant : 
the character of the local fuels; the use of sewage 
effluent and cooling towers: and the site. Even 
experience, then, cannot be a very sure guide. It 
would almost seem that the only solution is inspired 
That this has worked so well in British 
power-station practice indicates something like 
innate genius on the part of the designers, which 
may well be praised even if it cannot be explained. 


guessing. 








LIBRARIES IN TECHNICAL 
COLLEGES. 


\LTHOUGH a library is looked upon as an essential 
ce partment in any university, ancient or modern, 
it does not appear to have been generally realised 
that the facilities it provides may also be of important 
service in the type of educational establishment 
currently known as a technical school. Establish- 
ments of this kind are of many grades, and the 
larger frequently carry the name technical institute 
or technical college, but, generally speaking, from 
these downward to the junior technical school, library 
facilities appear to be either inadequate or non- 
existent. The accuracy of this statement is con- 
firmed by a report entitled Libraries in Technical 
Institutions, recently prepared by a joint committee 
of the Association of Technical Institutions, the 
Association of Principals of Technical Institutions, 
and the Association of Teachers in Technical 
Institutions. The report points out that the extent 
of the knowledge of any which can be 
imparted in the class room or laboratory is limited, 
and must be confined to a treatment of broad 
principles, rather than of details. This applies 
especially to such subjects as Engineering, Chemistry 
and Physies, in which the rate of advance is so rapid 
that if a technical training is to be of full value to 
i student, he must learn to acquire knowledge from 
the latest text-books and the technical journals. 
Although this remark applies to both full- and 
students, it is particularly important in 
the latter case, since the instruction furnished 
during a session will not extend over more than 200 
hours to 240 hours, and it is desirable that the student 
should supplement lectures and acquire information 
for himself from an early stage in his career. 

\lthough it is clear that little good may come 
from turning a junior student loose in a large 
library, it is equally clear that the advantage he 
may obtain from it, if he is properly instructed in 
its use, cannot begin until the library is provided. 
To ascertain the present state of affairs, the joint 
sent a questionnaire to 191 technical 
institutions. These brought 141 which 
showed that 16 institutions have no library facilities 
of any kind; 44 have some books, but no room set 
ipart as a library ; 74 have a room used as a library, 
but in many cases, not exclusively as such. Of 
institutions libraries proper, 13 have 
both central and departmental libraries, while 16 
have s pirate reading rooms, although in one case 
the reading room is the refreshment room, and in 
others it serves also as a common room. Out of the 
141 institutions, 21 employ full-time librarians and 
a few of the larger have two, three, or in one case, 
four full-time librariiuns. Several have part-time 
assistants. Of the remaining 109 institutions, 16 
employ part-time librarians only, and in the re- 
mainder the library is under the care of a member, 
or members, of the teaching or office staff. The 
size of the libraries naturally varies greatly; 13 
have more than 5,000 volumes, and 40 have fewer 
than 500. The Regent-street Polytechnic has the 
largest library, with 30,000 volumes. The majority 
f the institutions have some periodicals. The 
expenses of the libraries are covered in various 
ways. In the cases of 72 institutions, the library is 
financed by a special annual grant ; in seven others 
there is a combined apparatus, material and library 


subject 


part-time 


committee 
replies, 


possessing 
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allocation, but no special amount for library n 
tenance ; in 30 others, library expenditure is t 
from the apparatus grant. Two institutions hay 
an endowment fund. The percentage of the gross 
annual expenditure of the institutions on library 
matters varies from nil to 3 per cent., but only in 
nine institutions does it exceed 1 per cent. 

The compilers of the report, from a consideration 
of the data collected and from their personal 
acquaintance with technical institutions, have come 
to the conclusion that, save in very few instances, 
the present library position is entirely unsatisfac- 
tory. Even in some newly-erected colleges the 
library has been entirely neglected. In one built 
five years ago, an excellent room intended for a 
library is still without any books ; in another of th 
same period there are a few books, but there is no 
access except out of class hours, as the library is 
constantly in use as a classroom. What is described 
as “ perhaps the worst case of all” is in one of the 
“ Jargest, best known and most impressive ”’ 
This has neither central library nor reading room, 
but only “absurdly inadequate departmenta! 
libraries carefully kept out of students’ reach, under 
lock and key, in departmental staff rooms.” ~The 
inquiry has, in general, shown the poor library 
provision in most institutions as compared with 
those aided by the London County Council. Th 
opinion is expressed in the report that the in 
adequate library provision, which is so common, 
is in many cases not due so much to the parsimonious- 
ness of local education authorities, as to the fact 
that the importance of library provision has not 
been stressed by principals, nor, in turn, by members 
of the teaching staff. Such officials appear always 
to give preference to the provision of apparatus, 
rather than books. 


colleges. 


Any general improvement on the present stat 
of affairs must clearly depend on a wider general 
recognition of the important part a library can play 
in any scheme of technical education. The publica- 
tion of this report will help in this direction, but the 
compilers have not been satisfied to leave readers 
to draw their own conclusions from the data pre- 
sented. They make certain positive recommenda 
tions, of which those referring to library staff ar 
the most important. Prefacing these, however, they 
give useful hints on the lay-out of libraries. This 
we need not deal with in detail, but would commend 
the recommendations which arc 
the placing of r-aders’ tables in such positions that 
their users will not be incommoded by other users 
of the library passing through the room or consult 
ing books on the shelves. This desideratum is not 
always easy to obtain in a small library, but the 
recommendations and sample lay-outs given in th 
report should be of assistance towards attaining i 
In the matter of staffing the library, it is naturally 
laid down that in institutions of important size a 
full-time librarian, or librarians, should be employed 
It is also recommended that they should be regarded 
as of equal status with the members of the teaching 
staff and be paid according to the Burnham Tech 
nical Scale. This is an important matter. Library 
salaries are not in general very attractive. which 
may explain why few science graduates take th 
London University School of Librarianship cours 
Students presumably feel that purely technica 
spheres offer a better future. If a librarian had the 
full status of a technical teacher, and came und 
the same superannuation benefits, more technica 
men would be attracted to library work. This 
might clearly be of great benefit in helping libranes 
to take the place they should in technical education 
In smaller institutions it is suggested that library 
assistance might be obtained from local publi 
libraries, or, again, someone in the institution might 
be given care of the library as a part-time duty, 
he were a teacher, care being taken to maintain his 
original status. This matter of status appears t 
us to be vital. The best way to improve the valu 
and standing of technical-college libraries t 
improve the status of those responsible for 
operation. They may then be trusted to set 
libraries are not neglected and that they tak 
their proper place in the scheme of education 
report may be obtained from the Associatl 
Technical Institutions, Loughborough ‘ 
Loughborough, the price being ls. 6d. 


made concerning 
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NOTES. 
CoMFORT IN TRAVEL. 


‘THE subject selected this year for the annual 
joint meeting of engineering and technical societies, 
organised by the Institution of Automobile Engin- 
cers, was “ Comfort in Travel.’”’ The meeting was 
held on Friday, March 10, at the Institution of Civil 
Engineers, and three short papers were read, comfort 
in road travel being dealt with by Mr. Sidney 
Garcke, in rail travel by the Rt. Hon. Lord Stamp, 
and in air travel by Captain E. W. Percival. All 
three authors were agreed that ventilation, heating, 
lighting, noise, and mental strain were determining 
factors, with suspension as an additional factor in 
the case of road and rail vehicles, and pitching and 
rolling in the case of aircraft. Most of the points 
referred to by Mr. Garcke are familiar topics, but 
attention may be directed to his remarks on mental 
strain. Speaking of public-service vehicles, he 
pointed out that uncertainty in changes, the ameni- 
ties of the vehicle itself, the facilities available for 
food and rest en route, and the absence of road 
congestion, with its attendant frequent application 
of the brakes and irksome delays, were all important 
factors in mental comfort. Dealing with the same 
subject of mental ease, as it concerned the railways, 


Lord Stamp said that it could be sub-divided into | 


two aspects, measures which prevented anxiety and 
care, and those which promoted positive enjoyment. 
Among the former, consideration had to be given 
to such points as ease of access to the trains, ease in 
obtaining tickets, the handling of luggage, the 
tendering of assistance in difficulties, and a feeling 
of security; while amenities creating positive 


enjoyment included special accommodation such as | 


non-smoking and sleeping compartments, facilities 
for scenic observation, and freedom from disturbance 
at night. Lord Stamp interrupted his address to 
show an instructive film, depicting the motion of 
railway tyres, withconed and with cylindrical 
treads, in relation to the rails. Captain Percival 
recalled that in the early days of air travel the 
problem of weight-saving was so vital that no 
consideration could be given to the comfort of those 
on the machine; the great progress made in 
engine design and aerodynamic efficiency now 
rendered this possible. One of the most important 
factors was that of noise: but weight and space 
limitations at present made it impracticable to 
employ double-walled enclosures, the most effective 
insulation. Efficient engine silencers would cause 
an excessive loss of power and payload, and, in 
any case, the dominant source of noise was the 
airscrew. The author said that it was a grave 
error to speak of “getting used to noise”; 
although a point might be reached when the 
effect was not perceived, it was still there. The 
first problem was to reduce the resonance of panels 
or structural members which lay in the path of 
greatest intensity of the noise from the airscrew. 
\bsorbent materials enabled a reduction of 10 
decibels to be achieved. In multi-engined aircraft, 
the heterodyning effect due to engines not being in 
perfect synchronism was important. Complete 
synchronism could only be achieved by synchronis- 
ing apparatus. At present this was not extensively 
used, but by its employment, the phase of the noise 
emitted by two engines could be arranged to coincide 
so as partly to cancel out, which in many cases 
would mean a reduction of as much as 8 decibels. 


le INSTITUTION OF STRUCTURAL ENGINEERS. 


In proposing the toast of “The Institution of 
“tructural Engineers ” at the annual dinner of that 
Institution, which was given at the Dorchester 
Hotel. London, W.1, on Tuesday, March 7, the 
Rt. Hon. Sir John Anderson, G.C.B., M.P., Lord 
Privy Seal, made some interesting references to the 
subject of air-raid precautions. Protection against 
zas. he said, had occupied a large place in the policy 
of the Home Office in the early stages, but, protective 
‘Tangements against gas having been developed to 
‘uch a point that gas was now unlikely to be used, 
attention had been directed to the problem of the 
incendiary bomb. To counter this, auxiliary fire 
‘ervices had been organised all over the country. | 
Passing on to the great problem of protection 
high explosives, Sir John remarked that 


against 





| applies also to applicants who desire to enlist in the 


of the Auxiliary Air Force when the Air Force) two or three days. 
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this was one with which the Institution of Struc-| with theoretical instruction in evening classes. 
tural Engineers was closely concerned. To a large | undoubtedly produced good results, but one edu- 
|extent it was a novel problem, and when a new cative element was lacking and, in consequence, 
problem arose a great deal of discussion took place|men brought up under the system tend to be 
|and many views were expressed. A multitude of |somewhat inarticulate. The element referred 
councils might often mean a multiplicity of counsel, | to is the enouragement of the engineering student to 
and those on whom rested the responsibility | discuss his problems in public, to learn how to 
| for the Government’s policy had a difficult task in| express himself in a publicly-read paper, logically. 
choosing between counsellors who disagreed among | clearly, yet not dogmatically, and to exchange 
themselves. The considered view of the Govern- | acquired information without reserve. The major 
ment was that it was necessary to provide protection | engineering institutions have for some time had 
as rapidly as possible for persons exposed to risk | Graduate and Student sections which help towards 
| from splinters, blast, fall of debris and spent material | this sort of training, but we are inclined to think 
from our own guns. That was the settled policy| that the student engineering societies in existence 
| and it would be carried out by a variety of expedi- | at certain technical schools and colleges are, on the 
ents. Steel shelters gave only a partial solution, | whole, more effective, especially when the teaching 
|other expedients being strutted basements, com- | staff of the organisation concerned shows a lively, 
|munal shelters and trenches. For the production|not too restrictive, interest in them. A 
| of these the Government was relying on the organised | pertinent example is that of the Engineering 
|assistance of the professions and industries best | Society of University College, London, to which 
| qualified to help, and had already received assurance | society, we understand, the whole body of engineer- 
| of collaboration. He was sure that the Institution! ing students, civil, mechanical, and_ electrical. 
| would give the Government all the assistance it| undergraduate and graduate, voluntarily belongs. 
| could. That the Government could rely fully on | The methods of, and the spirit animating, this society 
| this was the substance of the response made by the| should effectively prepare the student to play 
| President of the Institution, Lt.-Col. H. S. Rogers,|a worthy part in the professional organisation of 
| C.M.G., D.S.0., who occupied the chair. The toast} which he may afterwards become a corporate 
'of “ Our Guests” was ably proposed by Major|member; even its annual dinner exhibits the 
| A. H. S. Waters, V.C., D.S.0., M.C., and the Earl} decorum and, in the official part played by some of 
of Dudley, President of the Iron and Steel Institute, | the students, the address, of a more mature gather- 
replied on their behalf. In the course of his remarks,| ing. At this dinner, which took place in the 
the Earl of Dudley referred to the happy relationship | Refectory of University College on Tuesday, 
existing between the two institutions and to the| March 7, the chair was taken by Professor R. 0. 
important part which both played in matters| Kapp, B.Sc.(Eng.), M.I.E.E., President of the Engin- 
concerning civil defence. eering Society, who was supported by a number of 
guests, including the Provost, Sir Allen Mawer, M.A., 
BALLOON BARRAGE SQUADRONS. Litt.D., Professor G. T. R. Hill, M.C., M.Se.(Eng.). 


Organised to provide a defence against attack by and technical representatives of various public 
hostile aircraft in a defined area, balloon squadrons | bodies and industries. The toast of “ The Engin- 
form part of the Auxiliary Air Force and are re- | Ting Society was proposed by Mr. R. E. J. 
cruited and administered by the Territorial Army and Lishmund, President of the Union Society of the 
the Air Force Association responsible for the county College, and responded to by Mr. J. P. Maclaren. 
or area in which the unit is located. A pamphlet Professor Kapp, in proposing the toast of The 
recently issued by the Air Ministry, and specially Guests,” dealt felicitously with their specific work ; 
prepared for the information of intending candi- | for instance, Messrs. Metropolitan Vickers Electrical 
dates, contains detailed particulars regarding the | Company, Limited, were, in the person of their 
conditions of entry and service for officers and men | TePresentative, complimented on the valuable 
in the Balloon squadrons, and gives also a list of | Services they were rendering to education by their 
centres in which the units are situated. Applicants | post-graduate and other practical courses at 
for appointment to commissions must have attained | Trafford Park. The activities of the Home Office 
their thirty-second birthday, but normally must not | i? rendering this country ahead of all others in 
have passed the age of fifty. This upper age limit safeguarding employees in dangerous occupations, 
’ were recognised in the invitation extended to Mr. 
ranks, but in their case the lower age limit is twenty- | H. W. Swann, A.M.I.E.E., of the Electrical Branch 
five. Men under twenty-five, however, may be | of the Home Office, to whom was allotted the duty 
accepted, provided they are not physically fit for of responding. The toast of “The President ” was 
ordinary enlistment in the Auxiliary Air Force, but proposed by Mr. G. F. Ainger, who acknowledged, 








otherwise attain the medical standard laid down. | 0" behalf of his fellow-students, the help the society 
| All candidates, who should apply to the commanding | had received from the teaching staff. The society 





officer of the unit they wish to join, must be British has a membership of 145 and the honorary secretary 
subjects, the sons of British subjects, and of pure | '* Mr. R. R. Brinkworth. 
European descent. Officers and men are required | f 
to carry out annually 30 hours’ training and to attend INDUSTRIAL DELEGATION TO GERMANY. 
annual camp for 15 days. In practice, however, the| The Industrial Delegation of the Federation of 
training of personnel is laid down in a progressive | British Industries, which is to discuss with the 
syllabus involving, apart from the 15 days’ con-| Reichsgruppe Industrie the mutual development of 
tinuous training in camp, regular attendance British and German trade, left London for Germany 
throughout the year for two hours on one evening | on Monday last, March 13. The delegation consisted 
a week, and for one week-end (Saturday and Sun-| of Mr. Peter Bennett (President of the delegation 
day) in three. - Officers are appointed for an initial | and of the Federation), Sir William Larke (chairman 
period of five years, to be followed by five years in| of the delegation), Lieut.-Colonel Lord Dudley 
the Auxiliary Air Force Reserve of Officers, and | Gordon, Mr. Roger Duncalfe, Mr. R. G. Glenday, 
extension of service may be granted for periods) Mr, F, E. Jordan, Mr. G. H. Locock (director of the 
not exceeding five years. Men will be engaged for | Federation), Mr. A. (. Macdiarmid, Mr. C. F. A. 
a period of four years, re-engagements being allowed | Ramsden, and Mr. V. Watlington. Mr. Peter 
for 1, 2, 3 or 4 years at a time. Officers and men| Bennett, before leaving, outlined briefly the pro- 
undertake to serve within the British Isles against | gramme and objects of the conference, which is to 
actual or apprehended attack, or on the embodiment | take place in Diisseldorf and is expected to last 
Subsequently the delegation 
Reserve has been called out by Royal Proclamation | wj)] proceed to Berlin, to attend the dinner to be 
in a time of national danger or great emergency. given there by the Reichsgruppe Industrie, at which 
Copies of the pamphlet (A.M. Pamphlet No. 64)| Mr. Oliver Stanley, President of the Board of Trade, 
may be obtained on application to the Publicity | ig to be present. Mr. Stanley will be accompanied 
Branch, Air Ministry, Kingsway, London, W.C.2. | by Mr. R. S. Hudson, Secretary of the Department 
| of Overseas Trade. The objects, Mr. Bennett stated, 
were threefold : firstly, to agree to the general princi- 
The system under which many of the older ples upon which collaboration could best take place 
engineers commenced their professional career,| between British and German industry, to their 
namely, practical training in the shops coincident | mutual advantage and that of world trade ; secondly, 
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to decide which individual industries should start 
the direct negotiations; and, thirdly, to discuss 
wny difficulties encountered in the working of 
agreements between British and German industries. 
It was hoped, at the conclusion of the discussions, 
to publish an agreed statement, defining the common 
aims of the two national organisations, and the 
means by which they may be attained. Many of 
the industries had already agreed in principle to 
negotiate, and some would actually open the nego- 
tiations during the visit of the delegates; but, 
Mr. Bennett pointed out, spectacular or immediate 
results should not be expected. The agreements 
were likely to be complicated documents, and might 
not be ready for signature for weeks, or even months. 
The important point was the readiness to negotiate. 
which, the delegation hoped to prove, existed in full 
measure on both sides. 


LETTER TO THE EDITOR. 
~--—s 

COAL AS FUEL FOR WARSHIPS. 

ro ENGLNEERLN 

\ widely published extract from the Statement 

weompanying the Naval Estimates says that ** detailed 

have proved conclusively that, on 

major counts, we inht ind space re quired and operation 

t return to coal burning would impose such a handicap 

on our ships as to be definitely unacceptable.” 

Since no applied to a ship designed 
to burn oil could prove conclusively a a ol O 
return to coal" is “ detinitely unacceptable,” it will 
naturally be assumed that the Admiralty’s conclusion 
against any coal burning in warships was reached by 
investigating plans for a warship specially designed to 
bunker and burn coal 

No marine engineer will dispute that a ship which is 
to be efficient burner must 
bunker and burn coal, just as an exclusive oil burnet 
must be designed to bunker and burn oil 

There is a widespread and disquieting beliet that the 
\dmiralty’s * detailed investigations * of the practic 
tbility of burning coal were, in fact, confined to a ship 
designed for exclusive oil burning. If this belief 
unfounded, the \dmiralty should confute it, because 
the conviction is growing that the slight additional 
weight and space inherent in coal is being used as a 
pretext to confirm a predetermined policy of absolut« 


Truk Evrror of 


SiR, 


investigations 


investigations ”’ 


be designed t« 


coal 


reliance upon foreign oil 
Yours faithfully, 
R.A. S. Repmaynt 
4. Victoria-street 
Westminster, 8.W.1 
March 13, 1939 


THE DESIGN AND OPERATION 
OF HAMS HALL POWER STATIO 


\ rarer on “ The Design and Operation of Hams 
Hall Power Station,”’ was read before the Institution 
of Electrical Engineers, on Thursday, March 9, by 
Mr. F. W. Lawton, of the City of Birmingham Electric 
Supply Department. This station, which was opened 
in 1929, with a capacity of 60,000 kW, has since been 
extended to a capacity of 240,000 kW. As it has 
tlready been fully dealt with in ENGINeeRING,* it is 
unnecessary for us to reproduce the purely descriptive 
portions of the paper. In a leading article, which 
appears on page 313 of this issue, we also comment 
on certain points of general interest raised by Mr. Law- 
ton rhe extracts given below. therefore. deal mainly 
with the operation of the plant 

The analysis of operating results presents many 
difficulties, owing to the large number of variables 
involved. The average Willans’ line is almost useless 
for the purpose, as it not give a comparison 
between actual and ideal operating conditions, nor the 
correct stand-by losses. In practice, the capacity of 
Hams Hall has grow: from 60,000 kW in 1930 to 
240,000 kW in 1938, and the operating results between 





aN 


does 


these dates must, therefore, be referred to plant 
capacity. The vertical distances between the ideal 
and actual Willans’ lines fairly represent the heat 


losses due to operation and when averaged, can be 
used as a measure of the operating efficiency in terms 
of ideal performance. The actual operating statistics 
given in Table I 

The coal-handling plant could be operated by one 
or at most two, shifts of men, when the station was 
running at the designed load factor of 30 per cent. 
The load factor having been increased to 60 per cent., 
three shifte of four men each, are pequbbed on the 


ire 





* See ENGINEERING, vol. oxxviii, page 545 ef seq. (1929) 
snd vol. oxliii, page 453 «f seq. (1937). 


OPERATING 





TABLE I.—Oreratine Statistics. 


Description 


Kilowatt-hours sent out | 


Percentage of kWh generated used on works | 
Maximum load sent out, kW 
Station yearly load factor, per cent } 


Engine-room running plant load factor, per cent 

Overall thermal efficiency (on kilowatt-hours sent out), per cent 
Engine-room thermal efficiency, per cent 

Boiler-house efficiency, per cent 

Average steam temperature at superheater stop-valve, deg. F. 
Average steam pressure at superheater stop-valve, Ib. per sq. 
Average absolute back pressure at turbine exhaust, Ib. per sq 
Average cooling water inlet temperature, deg 

Average cooling water outlet temperature. deg. | 

Average feed water temperature, deg. F 

\verage flue-gas temperature, deg 


in 
i 


TABLE I PERFORMANCE OF Borer Untrs. (TEsT 
Water evaporated, Ib. per hour 
femperature of feed to boiler, deg. | 


remperature of feed leaving economiser, deg. | 

Steam pressure at superheater outlet, Ib. per sq 
Pressure-drop through superheater, Ib. per sq. in 
Steam temperature at superheater outlet, deg. | 
COs at boiler outlet, per cent 

Temperature of air entering forced-draught fan, deg. | 
Temperature of air leaving air heater, deg. ¥ 

femperature of flue gas leaving boiler, deg. } 

Rate of heat liberation in combustion chamber 
Heat transmission per sq. ft. on generating surface 


in 


B.Th.U. per cub. ft. per hour 


B.Th.U. per hour 


Fuel burnt per sq. ft. of grate area per hour. lb 
Fuel (as weighed) 
Calorifie value (gross), B.Th.U. per Ib 
Moisture, per cent 
Ash. per cent 
Sizing. per cent. through in. mesh 
Coking index 
(verall thermal efficiency 
Combustion heat (gross) efficiency, per cent 


Equivalent of power consumed by auxiliaries and lost by radiation. per cent 
Net overall thermal efficiency, per cent 
Net overall thermal efficiency corrected to specified conditions, per cent 


TABLE IItl.—Perrormance or Turspo-ALTERNATORS. 


Economic RatIna.) 


Turbine Test 
Economic rating. Load on alternator, kW 
Steam pressure at turbine stop-valve, Ib. per sq. in. (gauge) 
Steam temperature at turbine stop-valve, deg. F. ‘ 
Vacuum in condenser Hg 
Feed water temperature, deg. | 
Steam consumption (including ejector steam), lb. per kWh 
Steam consumption corrected to specified conditions, Ib. per kWh 


In 


Condenser Test—Feed Heating 
Load on alternator, kW 
Steam to condenser, Ib. per hour 
Vacuum at exhaust flange, in. He 
Vacuum drop between ejector suction and turbine exhaust flange, in Hg 


1935. 





621,534,100 


6-81 
58,600 
44-6 
80-6 
21-71 
26-65 
31-20 
718 
i170 


Pulverised-fuel boiler. 


170,998 


293-7 





10,904 
11-30 
11-32 


s6-14 
2.92 
33 


84-55 





30,000-kW sets. 


30,350* 
276,151 
28 -660 
0-392 


Inlet temperature of circulating water, deg. 57-57 
Outlet temperature of circulating water, deg. F 78-77 
Quantity of circulating water, gallons per minute 20,356 
Pressure-drop of circulating water across condenser, Ib. per sq. in 2-387 
Temperature of condensate and drains leaving condenser, deg. F 80-9 
Temperature correspouding to vacuum, deg 85-3 
Alternator Test (Heat Run) 
Stator, KVA 37,530 
Stator voltage 11,222 
Stator power factor 0-79 
Rotor current, amperes 451-7 
Stator maximum temperature-rise in slots (by thermo-couple), deg. ( 51-4 
Stator end-winding temperature-rise (by thermo-couple), deg. C 39-4 
Stator iron temperature-rise (by thermo-couple), deg. C 0-1 
Rotor temperature-rise (by resistance method), deg. € 87-4 
Air inlet temperature to alternator, deg. € 23-1 
Air outlet temperature from alternator, deg. ( 43-5 
\ir quantity, Ib. per hour 346,000 
Internal reactance, per cent 22-7 
Inherent regulation, per cent 50 
* No test carried out at economic rating. 
TABLE IV.—Torat Works Cost. 
Cost per Kilowatt-hour sent out, pence 
| 
1935 1936 
Coal 0-0795 0-1012 
Coal and ash-handling 0-0077 0-0076 
——_—— 0- 0872 —— 00-1088 
Oil, water, and stores 0-0019 0-0025 
Salaries and wages 0-0083 0-0070 
Repairs and maintenance 0-0091 0-0090 
— 0-0193 ~--- 0-0185 
Total works cost 0- 10865 0-1278 
Coal cost per ton 's. Ofd lls. 1l¢d 


Load factor 8-2 per cent 


44-6 per cent 


tippler, and three shifts of one man each on the shuttle 
belt. 


On the pulverising plant. only one mill attendant per 





1937 


| 908,826,700 


ReEsutts, NorMAL Loap). 


Stoker-fired boiler 





83-28 
84-33 


50,000-kW 


40,2635 
346 
692-5 
28-105 
308 -6 
10-4620 
10-0854 


40,000 
353,062 
8-570 
0-301 
70-40 
85-76 
603 

3-61 
89-7 


10-06 


9° 


2» 
sz 


62,130 
10,946 
0-799 
743-4 


62-4 





0-1219 
0-0098 
0-0026 
0-0067 
0-0072 
= 0-016 


14s. 49d 
51-6 per cent 


One spare shift of five men is also essential. | supply and start up or shut down. : 
ness is made by inserting a }-in. pipe in the coal! s 


shift is required to take readings, supervise 


Sampling ! 


sets 
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ind connecting it to a linen bag. The average degree| In the turbine room a 4-cycle shift of drivers is | 
of fineness is 85 per cent., through a 100-I.M.M. square | employed. A leading driver, with supervisory duties, 
mesh sieve, the life of the wearing parts of the mills | controls six turbo-alternators and six qualified drivers. 
being about 1,600 hours. The average performance | Oil samples are taken daily from each machine and | 
of the mills over a long period and a total pulverisation | a complete oil analysis is made every two months. | 
of 2,000,000 tons of fuel gives an average load on the | All protective relays are tested every three months | 
mill of 2-35 tons per hour and an energy consumption | and the switch gear is inspected and tested every six | 
of 24 kWh per ton. The average type of fuel used | months at 23,000 volts direct-current to earth. The | 
25-9 per cent. of screenings, over }-in. and 74-1| performance of the turbo-alternators is given in| 
per cent. of fine slack. The average total moisture | Table III. All switching and control operations are | 
content was 13-4 per cent. The heavy ash, which is| carried out on a 4-cycle rotating shift system. All | 
water sluiced by gravity trough from the ash hoppers | major repairs and electrical testing are effected by an | 
to the settling sump, can be used for road making and | electrical maintenance staff. Trunk feeder switches | 
much of it is removed by private haulers free of cost. | are inspected and adjusted every six months, and are | 
lhe plant is operated by two shifts of three men each. | then tested with 23,000 volts direct current between | 
lhe tine ash is much more difficult to handle, a total| phases and earth. Overload relays are adjustable | 
f 12 men on a four-cycle rotating shift being necessary | between 0 and 2 sec., the general setting being: motor 
to operate the sluice system, filter plant and the loading | generators, 150 per cent. full load, 0-5 sec.; works’ 
of standard gauge trucks with the final product—fine | supply transformers, 200 per cent. full load, 1-0 sec. ; | 
ish with about 20 per cent. moisture. The finer the | trunk feeders, 200 per cent. full load, 1-5 sec. The 
(ust. the more difficult it is to obtain a suitable pro- | second section of the station is equipped with induction | 
luct. Fine dust tends to produce a slurry which is | type relays, instead of the biased beam type, as the | 
liable to choke the chutes. Frequent flushing of the | latter are affected by vibration. During the last two 
pipe lines with water is essential, and the circulating | years, the overload relays on the 11,000 volts ring 
water system must be purged daily to prevent incrus- | mains have operated 15 times and those on the 11,000- 
tation by soluble salts. 440-volt motor-generator, twice. The earth leakage 
lhe straight tube boilers fired with pulverised fuel | relays on the 33,000-volt trunk feeders have operated 
with an average ash content of about 7 per cent. require | five times. 
ifter 600 hours’ steaming, and with fuels} Apart from coal price-quality and heat cycle, the 
18 per cent. ash, this period is reduced to | operating charges at Hams Hall that are most influenced 
Birds-nesting takes place in the | by local conditions are those attributable to coal, ash 
The bent tube boilers fired | and dust-handling and water treatment. The cost of | 


was 





leaning 
of about 


‘bout 350 hours. 


frst few rows of tubes. 


with pulverised fuel do not get choked so rapidly, | the first of these amounts to 3-795d. from tipplers to | 
‘nd usually 1,500 steaming hours between cleaning | the bunkers, and 6-374d. from the tipplers to the coal 
's practicable with heavy ash-content low-grade fuels.| store in each case per ton of coal handled. The 
Che stoker-fired boilers require cleaner fuels with a | average cost per ton of coal pulverised is 8-8d., and the 
voking index not lower than 4}. In these boilers, | average cost of ash handling is 25-91d. per ton in the 
chokin, of the superheater first takes place and cleaning | case of rough ash and stoker ash, and 30-18d. per ton 
alter 750 hours is usually necessary. Generally, the | in the case of fine dust. The cost of water treatment 
pulverised ht up to! per kilowatt-hour sent out is 0-000132d. The total 


fuel-fired boilers can be bro 

pressure from cold in 1} hours, 6 to 6 tons of fuel being | works’ cost are given in Table IV. During the last 
required, while the stoker-fired units can be under | three years’ operation at Hams Hall, the average coal 
steam in from 2 to 2} hours, about 10 tons of coal being price per ton has risen by 50-54 per cent. and the coal 
necessary. The stokers’ duties are practically con-| price per B.Th.U. by 49-34 per cent., while over the 
ined to the firing floor. These men work on a four- | same period, the total cost of production has risen by 
cycle rotating shift. The performance of the boiler | 13-83 per cent. and the load factor has fallen from 
53-2 per cent. to 51-6 per cent. The total production 





units is given in Table II. 











30,000 kW, 6,600 Vort1 Two-CyLinpER TuRBO-ALTERNATOR. 


costs during 1937 using low-grade fuels as in 1935, at 
9s. 63d. per ton, would have been (0-1778d. per kilowatt- 
hour sent out. The cost of the increase in coal price 
per B.Th.U., therefore, represents 152,775. for the 
output in 1937 and further increase still continues. 
The overhead charges per kilowatt-hour sent out were : 
0-0851d., 0-0797d. and 0-0699d. in 1935, 1936 and 1937, 
respectively, making the total production costs, 
0-1916d., 0-207d. and 0-2181d. per kilowatt-hour sent 
out. 








EXTENSIONS TO THE HACKNEY 
GENERATING STATION. 


THE generating station of the Hackney Borough 
Council in Millfields-road, Clapton, was opened in 1901, 
when a supply was given to the surrounding neighbour- 
hood on the direct-current three-wire system. In 1918. 
alternating-current generation on the three-phase 
system was adopted, and between then and 1932, plant 
with a total capacity of 31,000 kW was installed. Seven 
years ago, a 30,000-kW set was added in an extension 
of the existing buildings. This was fed from fou 
boilers each of which supplied 150,000 Ib. of steam per 
hour at a pressure of 400 lb. per square inch and a 
temperature of 800 deg. F. This extension, which was 
fully described in ENGrInEERING* at the time, was speci- 
ally interesting from the fact that automatic boiler 
control was used to a greater extent than in any other 
station in this country. Towards the end of last year a 
second 30,000-kW set, together with two additional 
125,000-lb. boilers and a 1,500,000-gallon cooling 
tower were completed, and these were formally in- 
augurated by the Rt. Hon. Herbert Morrison, M.P. 
on Saturday, March 11. The present capacity of the 
station, which is one of those selected under the 
South-East England Scheme, is therefore 91,000 kW. 

Coal is brought in by barges on the River Lea 
Navigation, and is unloaded either into the boiler- 
house bunkers or on the storage ground, by plant of 
which particulars were given in our previous article. 
The bunkers are connected to a travelling coal 
chute for each boiler and these feed the coal into the 





* See ENGINEERING, vol. cxxxiii, page 635 (1932), and 
vol. cxxxiv, page 148 (1932). 
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stoker hoppers and spread it evenly. This enables 
different grades of coal to be stocked and higher 
qualities to be used without difficulty, at times of 
peak load. The new steam-raising plant consists of 
two boilers which were constructed by Messrs. Simon- 
Carves, Limited, Cheadle Heath, Stockport. These 
boilers are of the twin-flow type with steeply inclined 
bent tubes and completely water-cooled combustion 
chambers. Their general appearance is in 
Vig. 2, details of their construction being given in the 
ection reproduced in Fig. 4 on page 319. Each boiler 
has a total heating surface of 18,300 sq. ft., of which 
”.529 ft. is radiant heat absorbing surface in the com- 
bustion chamber. The contact and convection zone 
is arranged on the tri-drum principle above the com- 
bustion chamber, the walls, arches and roof of the 
latter being formed of tubes covered with refractory 
tiles. As will be seen, a large mud drum and series 
of headers and external connections complete the 
system. The headers for feeding the front wall and 
stoker arch are used to form the furnace sides at fire 
level, thus, it is claimed, eliminating any possibility of 
lag attack at these points. Both the front and back 
irches, as well as the combustion chamber walls, are 
water-cooled. The refractory clothing of the tubes is, 
however, designed to aid combustion and prevent the 
production of smoke. The volume of the chamber is 
such that the heat release is limited to 28,300 B.Th.U. 
nd 35,540 B.Th.U. per cubic foot per hour on the 
normal and maximum continuous ratings, respectively. 
lhese figures include the heat in the pre-heated air. 
Che circulation system is Messrs. Simon-Carves 
twin-flow type. 

Each boiler is equipped with twin L-type stokers 
constructed by Messrs. International Combustion, 
Limited, Derby, the grate area being 462-5 sq. ft. 
Che steam generated is superheated in a MeLeSco 
multiple loop convection-type superheater constructed 
by Mesrs. The Superheater Company, Limited, Derby, 
ind having a heating surface of 5,700 sq. ft. Each 
superheater is provided with two single passes placed 
side by side and arranged for a parallel steam flow. 
I'he economiser is of the gilled tube type, and 
was built by Messrs. FE. Green and Son, Limited, 
Wakefield. It is arranged in two sections in parallel 
in the uptake at the rear of the boiler, and has a 
heating surface of 11,923 sq. ft., in order that the 
temperature of the air entering the air heater may be 
at a lower temperature than on the 1932 plant. The 
tir heater is of the Usco-plate type, with a heating 
surface of 20,700 sq. ft Each boiler is equipped with 
three forced-draught fans, and three induced-draught 
fans of the double-inlet type. All 
these fans, which were constructed by Messrs. James 
Howden and Company (Land), Limited, Glasgow, ar 
installed in the upper part of the boiler-house. In 
addition, a single-inlet secondary air fan for each boiler 
is installed inthe basement. The induced-draught fans 
discharge through Davidson shunt-pressure cyclone 
type grit catchers into the chimney shafts. The fan 
motors were supplied by Messrs. Laurence, Scott and 
Electromotors, Ltd. All the boiler-house auxiliaries for 
the extension are driven by alternating current, instead 
of by direct-current motors, as on the former equipment. 

\s already stated, the boilers forming part of the 
1932 extensions were equipped with fully-automati« 
control and this system, which was designed and 
constructed by Messrs. George Kent, Limited, Luton, 
has also been installed on the plant with which we are 
now dealing. As the system employed has already 
been fully described in ENGinrertna,* it will be suffi 
cient to say that it consists of a master controller, o1 
pressure detector, which responds to any change of 
pressure in the main steam range « aused by fluctuations 
in the load. This controller, which now controls all 
tive boilers, takes into account both the amount of the 
pressure change and the rate at which it is changing 
und, through a system of relays, alters the induced 
draught either by varying the speed of the motors or 
by opening or closing dampers. As such alterations 
disturb the balance of the draught, a furnace-pressure 
controller, which measures the suction in the combustion 
chamber, is used to vary the volume of air supplied by 
the forced-draught fans and thus to restore the balance 
The electrical equipment used in this system was 
manufactured by Messrs. Brookhirst, Limited, Chester, 
and the main instrument and control panel in the boiler 
house control room has been extended to accommodate 
the meters and other equipment for the two recent 
boilers and the latest 30,000-kW turbo-alternator It 
is interesting to note that the work of erection of the 
first of the two latest boilers began on January 20, 
1938, and that it was ready for steaming on October 19 
The second boiler was not started until June 23, but 
went on the range on December 15, 1938 

The new 30,000-kW turbine, a view of which appears 
in Fig. 1, is of the two-cylinder tandem type, and was 
constructed by Messrs. C. A. Parsons and Company, 
Limited, Newcastle-on-Tyne. It is supplied with 


shown 


Turbo-vane 


* loc cit. 
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Sipe View oF 150,000-Lz. 


STOKER-FrrED Borer. 
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steam at a pressure of 375 lb. per square inch and a 
temperature of 800 deg. F., and is of the same design as 
that installed in the Thorpe station, Norwich, a full 
description of which has recently appeared in ENGINEER- 
ING,* except that the ventilating system of the alternator 
does not include the exciter or slip rings. The alter- 
nator. which supplies three-phase current at a pressure 


of 6,600 volts and a frequency of 50, is arranged with a | 


directly-coupled main and pilot exciter and is cooled 
ona closed circuit system by two Howden fans, which 
are driven by 100-brake horse-power motors. The 
turbine exhausts into a twin-shell condenser, which was 
constructed by Messrs. Hick, Hargreaves and Company, 
Limited, Bolton, and has a total cooling surface of 
39,000 sq. ft. A view of this condenser in the shops 


* See ante, page 57, et seq. 


Twin CONDENSER IN BuiLDERS’ Works. 


appeats in Fig. 3. When supplied with 32.360 gallons 
of water per minute, at a temperature of 7( deg. F 

it is capable of maintaining a vacuum of 28} in. wit! 
the turbine operating at full load. The circulating 
water is drawn from the suction culverts by two pumps 
which were constructed by Messrs. Mather and Platt 
Limited, Manchester, and are driven by 215-h.p 
motors running at 720 r.p.m. 


The incondensible gases are withdrawn and the vacuum 
is maintained by means of Messrs. Hick, Hargreaves 
well-known two-stage Hivac air ejectors. A boostet 
ejector is also provided in the line for quickly rais ng 
the vacuum after the machine has been standing and 
this, in combination with one of the main ejector. 
enables a vacuum of 25 in. to be raised in 3 minutes 
The condensate is withdrawn by two vertical spindle 

which are electrically 


two-stage extraction pumps, 
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driven by Metropolitan-Vickers motors and deliver 
through the feed heating system to the feed pump 
suction. This system is heated at three stages by 


steam from the turbine, so that the feed water is | 


raised to a final temperature of 290 deg. F. Make-up 
is supplied by a double effect evaporator equipment 
constructed by Messrs. Caird and Rayner, Limited. 
Incorporated in the feed system is a Hick-Hargreaves 
spring-operated condensate control valve, which ensures 
that all the make-up water passes through the main 
condenser. The feed water is pumped into the 
boilers by two full-duty pumps. One of these was 
constructed by Messrs. Mather and Platt, Limited, 
and is driven by a 315-h.p. motor, while the other was 
supplied by Messrs. G. and J. Weir, Limited, Glasgow, 
and is driven by a steam turbine. These pumps are 
inter-connected with the existing feed pumps. 

Until the installation of the latest set sufficient 
water for cooling purposes was available from the 
River Lea Navigation. ‘This has now had to be supple 


mented by a cooling tower with a normal circulation | 


of 1,500,000 gallons per hour, which has been designed 
to deal with part of the heated circulating water as 
required, This tower is of the hyperbolic type and is 
the first of its kind to be erected in the County of 
London. It is camouflaged against air observation 
ind was designed by Messrs. Mouchel and Partners, 
Viectoria-street, London, 8.W.1, and constructed by 
Vessrs. Concrete Piling, Limited. The diameter of the 
pond at ground level is 112 ft. and it is about 3 ft deep. 
The tower is 140 ft. high, space being provided between 
it and the shell for the admission of cold air. The 
internal water distributing stack is of timber and the 
water is supplied to it from an annular reinforced-con- 
crete trough, outside the shell, through pipes, channels 
ind terra-cotta nozzles. The water falls from these 
on to shaped sprayers and then from louvre to louvre 
before reaching the pond. ‘This tower only deals with 
t part of the circulating water discharged from the 
power house as required; and above the main dis 
charge chamber of the circulating system to the canal 
is a pump house containing two 24-in. Mather and Platt 
Lonovane pumps. These feed the tower through a 
36-in. pipe, the re-cooled being returned by 
yravity through a separate discharge weir to the canal. 
rhis weir is so placed that the heated and re-cooled 
water mix, a lower average temperature being thus 
obtained than would otherwise be the case. 
turn, ensures that the temperature of the natural flow 
of the canal towards the circulating water intake at 
Lea Bridge will not be too high. 

The new alternator is controlled by a 4,000-ampere 
switch unit with a guaranteed rupturing capacity of 
1,000,000 kVA which was constructed by Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne. 
his is of the vertical dropdown type with duplicate ’ bus 
bars and duplicate circuit breakers in order to facilitate 
the change over from one "bus bar to another without 
interruption of the supply. The "bus bars are built 
up of laminated strips in the form of a hollow square 
snd are supported on bakelite insulators. One set 
compound-filled chamber 
with a casing of non-magnetic material. The "bus bar 
chamber and current transformer orifices are fitted 
with tongue contacts which engage with similar contacts 
in the cireuit-breaker bushings. Automatic locking- 
off doors seal off the orifices as the circuit breaker is 
lowered to its isolated position. Three individual 
cylindrical tanks are provided for each circuit breaker, 
# common top plate of 


water 


of bars is enclosed in a 


these being suspended from 
non-magnetic material. 
solenoid mechanism and the circuit breakers are raised 
or lowered by motor-operated buttress-threaded 
screws. A motor-operated truck is provided for moving 
a circuit breaker to any desired position. The whole 
of the switchgear required in connection with the 
auxiliary plant was also supplied by Messrs. Reyrolle 
and Company, Limited. This includes panels con- 
trolling the high-tension side of two 1,000 kVA 6,600- 
100-volt outdoor oil-cooled transformers which were 
constructed by Messrs. Bruce Peebles and Company, 
Limited, Edinburgh. These in turn are controlled on 
the low-tension side by a metal-clad oil cirewt breaker 
equipment comprising one Incoming and two outgoing 
connections. One of the latter is connected to the 
front bars of a distribution board in the turbine room 
and the other to the front bars of a similar board in 
the boiler house. Similarly, the other transformer 
feed the back bars on the two boards. These two 
main distribution boards are so arranged that the 
supply to each lay-out of auxiliary plant can be given 
from either set of ‘bus bars. The duplicate auxiliaries 

such as the condensate pump motors—can be con- 
nected one to each source of supply, thus enabling a 
change over from one circuit to another to be quickly 
made. It also enables the auxiliary load to be 
balanced between the two transformers. 

The extensions described were carried out to the 
of Mr. E. A. Mills, M.Inst.C.E., 
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designs 
Electrical 
permission to publish the foregoing article. 


Borough | 
Engineer, to whom we are indebted for | 


This, in | 


BOILER FEED-WATER TREATMENT. 


At an extra general meeting of the Institution of 
Mechanical Engineers, held at Storey’s-gate, St. 
James’s Park, Westminster, on Friday, March 10, a 
paper, entitled ‘‘ Some Principles of Modern Methods 
of Water Treatment for Steam Raising,” was read by 
Mr. P. Hamer, of the Research Department, Messrs. 
Imperial Chemical Industries, Limited, Winnington, 
Cheshire. The chair was occupied by Eng. Vice- 
Admiral Sir Robert B. Dixon, K.C.B. 

The subject of boiler feed-water treatment has 
assumed greater importance than formerly owing to 


the increasing use of higher pressures and temperatures | 


and the higher evaporative rates and greater complexity 
of the water-tube boiler. It is, therefore, one which 
calls for revision from time to time, and Mr. Hamer’s 
paper is a valuable résumé of some recent advances 
in knowledge of the physico-chemical principles which 
determine the behaviour of water under various circum- 
stances and which form the scientific basis of its efficient 
chemical treatment for boiler purposes. A summary 
of the paper is given below. 


Mr. Hamer commenced by giving an account of | 


recent investigations into the utility of organic sub- 
stances for feed-water treatment, emphasising at the 


outset that the employment of these, with or without | 


ilkaline materials fed directly into the raw water, was 
only satisfactory under certain limiting conditions 


and generally was only to be adopted when it was | 


impracticable to instal a softening plant. The most 


effective preparation for boiler feed water was treat- | 
ment by a lime-soda softening process followed, where | 
necessary, by the addition of conditioning chemicals in | 


which organic substances could play a definite part. 


Tannin had, in the past, often been so used that it had | 


come to be regarded with some suspicion. Laboratory 
and installation investigation carried out in 1936 by 


Mr. F. G. Straub, in the United States, however, had | 


shown that tannin was definitely useful. 
seemed to be threefold. Tannins retained calcium 
compounds in solution well above normal precipitation 
temperatures. This was of importance from the fact 
that with sodium carbonate or sodium phosphate 
added to the raw water, the precipitation, which would 
otherwise begin at once, was delayed by the addition 
of tannin and the formation of deposits in the feed 
mains and economisers was considerably reduced 
or entirely prevented. Mr. Straub’s experiments had 
also shown that tannins alone could prevent or reduce 
the deposition of calcium-sulphate and silicate scales, 


| though confirmation by operation in boiler plants was 


| at elevated temperatures. 


yet to be obtained. The use of alkalis alone would 
prevent calcium-sulphate scale forming but often a 
thin scale of calcium carbonate was substituted. 
This latter scale was often reduced to a dust in the 
presence of tannin which apparently had the effect of 
altering the crystal form so that the carbonate or 
sulphate did not readily adhere to a hot metal surface. 
Calcium might, farther, be precipitated as an insoluble 
tannate in the form of sludge. Tannins varied as to 
their scale-preventing properties and pyrogallol, a pure 
substance of the same class as tannin, had proved 
about equally effective. 

Both plant experience and laboratory work had shown 
that tannin had a marked effect in preventing corrosion 
Oxygen was absorbed and 


| an apparently protective film formed on the hot metal 


effected by | 


surface. This film had been observed under alkaline 
conditions where scale formation was not occurring. 
Work by Messrs. Schroeder, Berk, and O’Brien in 
1938, also in the United States, had shown that inter- 


| erystalline cracking in stressed steel specimens in 





caustic-soda solutions containing sodium silicate was 
prevented by Philippine cutch and Quebracho tannins. 
It had been suggested that even such small amounts 
of silica as occurred in natural waters would, in the 
presence of caustic soda, greatly accelerate the rate of 
intercrystalline attack. The subject of caustic em- 


brittlement was still too unexplored to allow any | 


conclusions of practical value to be drawn from these 
observations, but extensive experimental work was in 
progress. On the whole, it might be said that quali- 
tatively the behaviour of tannin under boiler conditions 
was fairly determined but, quantitatively, working 
rules yet remained to be established by experience. 
The utility of tannin as one of the reagents for 
treating raw feed water without a softening plant was 
established but, since the whole of the hardness was 
precipitated in the boiler, it was advisable to have a 
continuous blow-down to prevent both precipitates and 
dissolved salts from reaching a high degree of concen- 
tration. The system was, in effect, restricted to 
waters of low or medium hardness and to boilers of 
moderate pressure and rating. 

Mr. Hamer than discussed at some length the solu- 
bility relationships governing the deposition of solids at 
hot surfaces, dealing particularly with some modifi- 


cations, arising from recent research, to the conclusions | 


arrived at by Dr. R. E. Hall, in 1925, in the United 
States. These conclusions concerned the general prin- 


Its action | 


ciples governing the separation of calcium carbonat; 
| and calcium sulphate from boiler waters. 
laid down by Dr. Hall for the prevention of calcium- 
sulphate scale was that sufficient sodium carbonate 
should be added to the feed water to ensure that any 
calcium present should be precipitated in the boiler as 
calcium carbonate. The result of carbonate condition 
ing was to replace a thick hard strongly-adherent 
scale of calcium sulphate by a thin, soft, loosely. 
adherent scale of calcium carbonate which did not 
impede the flow of heat appreciably and did not cause 
damage to the heating surfaces in the form of burst 
tubes. The original theory did not satisfactorily 
explain the formation of this thin scale. Later research 
provided a more workable theory, and some explanation 
|seemed to be possible as to why calcium-sulphate 
scales formed from feed waters containing insufficient 
carbonate were hard and grew to appreciable thick- 
nesses, whereas the calcium-carbonate scale substituted 
as a result of the presence of excess sodium carbonat: 
was soft and very thin, in some cases no thicker than a 
coat of paint. 

The actual deposition of calcium-sulphate crystals 
on a heating surface was photographed by Mr. E. P 
| Partridge in the United States in 1930. Bubbles of 
| air and steam formed at the metal surfaces and when 
they detached themselves a tiny ring of crystals was 
left on the metal. It was suggested that since the 
metal underneath the bubble was in contact with 
vapour instead of liquid, it became slightly supe: 
heated and some of the solution at the edges of the 
bubble where vapour, liquid and metal met was 
evaporated into the bubble, producing local super 
saturation with respect to calcium-sulphate, so that 
| crystallisation occurred. Although this was a laboratory 
experiment, it might be that sulphate scale was deposited 
in the steaming sections of a boiler in this manner 
The difference in texture and thickness of scales 
consisting essentially of calcium sulphate or calcium 
carbonate might be due to difference in the shape of the 
| crystals, and the solubility of the carbonate was less 
than that of the sulphate at boiler temperatures, 
| being further reduced in the presence of sodium car- 
| bonate. Most of the calcium carbonate was imme- 
| diately precipitated in the body of the boiler water 
instead of at the heating surface. The so-called thick 
and soft carbonate scales formed on boiler heating 
surfaces may be accounted for by the absence of sodium 
| carbonate in the boiler water, and the scales contained 
| impurities in the form of calcium sulphate, silica or, 
| perhaps, magnesium hydroxide. Perhaps the long 
|interlacing crystals of calcium sulphate entangled 
| loose particles of calcium carbonate and formed an 
agglomerate of comparatively soft texture. Thick 
scales of calcium carbonate did, however, occur in 
preheaters and economisers, the cause being that the 
| conditions favoured supersaturation of the solution 
close to the hot metal surface and the consequent slow 
| growth of larger crystals. The problem of why crystals 
|} adhered to the metal, apparently, had not yet been 
| studied under boiler conditions. 

The paper then discussed the use of sodium phosphate 
|instead of sodium carbonate for the prevention of 
sulphate scaling. Sodium phosphate was a very 
efficient conditioning reagent but it was desirable to 
maintain a large excess in the boiler water to guard 
| against variations in the feed water. The phosphate 
| was usually added to softened water. Sodium phos 
| phate would react with calcium carbonate in the boiler, 
| forming sodium carbonate which, in turn, was partially 
| converted into caustic soda; and steps must be taken 
| to maintain the necessary ratios of sulphate to alkalinity 
|for protection against embrittlement. Phosphate 
| treatment was valuable in protecting a boiler against 
| calcium-silicate scales. Very little was known of 
magnesium -silicate scales. At the end of the paper an 
account was given of an investigation, made by Messrs 
Clark and Gerrard in 1938, of the occurrence 0! 
hydrated lime in boiler sludges or scales. The paper con 
cluded with the statement that it was now possible to 
| devise a suitable treatment for almost any water to 
prevent scaling and corrosion under almost any boiler 
conditions at present in use, but the problem was a 
chemical one and satisfactory treatment must be based 
on a full understanding of the principles involved. 
Even if untreated water were used in a boiler, chemical 
reactions occurred, and by adding suitable chemicals 
the natural results of scale formation and corrosion 
could be deflected. The boiler was not, then, being 
employed as a chemical retort, but the water that went 
into it was correctly controlled. 








Kine Fuap Rattway Museum, Carro.—A working 
model of a horizontal two-cylinder steam engine with 6 
vertical boiler, working a mode! centrifugal pump and 
dynamo has been presented to the King Fuad | Railway 
> eed in Cairo by King Farouk. The model was 
made in the early ‘nineties at Boulac Railway Workshops, 
for Khedive Abbas Hilmy II, and comprises all fittings 
and accessories. The Railway Museum was founded by 
King Fuad I. 
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GREAT LAKES SELF - UNLOADING | 


BULK CARGO VESSELS.* 
By 
One of the earliest papers on the design and operation 
of that type of Lake freighter popularly known as the 
self-unloader was written by Mr. Henry Penton and 
Dr. Herbert C. Sadler in 1924. A more recent 
paper is one by Messrs. C. R. Fisher and A. Kennedy, | 
Jun., but this dealt primarily with propelling mach- | 
nery, although the subject vessel, the Carl D. Bradley, 
is the largest self-unloader ever built. The Bradley 
lransportation Company owns six self-unloaders, all 
built by Messrs. The American Ship Building Company. | 
rhe Calcite, built in 1912, the forerunner of the fleet | 
ind still in active service, was followed by the W. F. 
White in 1915 and the John G. Munson in 1917. In 
1923, the B. H. Taylor entered service and, in 1925, 
the T. W. Robinson. The dimensions of the Calcite 
we 416 ft. in length by 54 ft. beam and 29 ft. in depth ; | 
the T. W. Robinson is 566 ft. by 60 ft. by 32 ft. Turbo- | 
electric drive was decided upon for the T. W. Robinson, 
whereas the other vessels mentioned had reciprocating | 
engines, 
lhe Carl D. Bradley was delivered in 1927, and is 
mong the largest freighters on the Great Lakes. 


ALBERT W. Cross. 


Her principal dimensions are; Length overall, 
538 ft. 9 in.. and between perpendiculars, 615 ft. ; 
‘readth moulded, 65 ft.; and depth moulded, 33 ft. 
She and her predecessors closely follow the general 


‘ppearance of the ordinary Great Lakes bulk freighter, | 
‘ut with the A-frame structure and unloading boom on 








‘eck. The Bradley has more sheer forward, to com- 
pensate for the loss in cargo capacity, due to the | 
conveying machinery at the forward end. This 
mere in sheer makes possible better trim conditions. 
There are 17 hatches, spaced 24 ft. centre to centre, 
ind each 12 ft. by 40 ft. The cargo hold is divided into 
three compartments. There are two 48-in. hold 
onveyors, with 36 in. by 36 in. sliding gates spaced | 
¥it., centre to centre. These conveyors feed a Y-shaped 
chute at the forward end, which feed at 96-in. pan 
‘onvevor, carrying the material to a boom conveyor, 
Yin. wide and 160 ft. long. The pan conveyor has an 
inclination of 42 deg. . 

A. er presented at the annual meeting of The 
Non © Paton Architects and Marine engineers, 

‘ork, Thursday, December 1, 1938. Abridged. 


Trans. Soe. N.A. and M.E., 1924. 


| 22 ft. 4 in., with a corresponding deadweight of 15,400 


| with the usual dock equipment and belt conveyors 


| the dock. 


| from a maximum of about 65 million tons in 1929 to 


| unloader was a possible solution of the independent 


The normal unloading speed of this conveying | 
system is 2,000 long tons per hour, but the machinery | 
is capable of considerable overload, and 2,400 tons | 
per hour is a common performance. The Carl D. | 
Bradley has a deadweight capacity of 14,000 long tons 
at a draught of 21 ft. The maximum draught is | 


long tons. The propelling machinery consists of two 
water-tube boilers and turbo-electric drive, furnishing 
4,800 shaft horse-power to a single four-bladed pro- 
peller. Power for the conveying system is obtained 
from the main generator; this was one reason for 
adopting electric drive. 

The present paper deals with a later development, 
namely, the installation of self-unloading equipment 
in typical Great Lakes bulk freighters. The self- 
unloader was first developed to handle cargoes of 
limestone for use in the chemical and steel industries. 
The limestone varies in size from fines to lumps of 
12 in. oreven larger. This material is difficult to handle | 





were suggested. At the quarry, the stone is handled 
by belts from the time that it enters the crushers 
until it has been graded, delivered to the stone piles, 
and finally loaded into the holds. The vessel’s con- 
veyors unload the material, the ships being fitted with 
unloading booms pivoted at one end and swung out over 
Many of the booms are 200 ft. in length 
and can pile the material to a height of 75 ft. Unloading 
takes between four and five hours for 8,000 tons to | 
10,000 tons of stone. | 

In recent years, the movement of iron ore on the | 
Lakes has been considerably less than normal, falling | 





less than 4 million tons in 1932. The figure increased 
to about 61 million tons in 1937, but fell again in 1938. 
The result was to render many vessels inactive, parti- 
cularly those of independent owners. The self- 


shipowner’s problem. There still remained a demand 
for tonnage to carry limestone, provided that it could 
be put on the dock without the necessity of unloading 
rigs; also, there was always coal to be moved. It 
was necessary to develop a design for unloading such 
materials rapidly and cheaply. The vessels under 
consideration were all about 25 years old, and an 
unloading system such as that in the Bradley fleet 
could not be justified. The problem was two-fold : 
not only was it important to have machinery of the 
lowest cost in keeping with the material, but of greater ' 








importance was the need to maintain the utmost 
capacity of cargo holds. The ships available for 
conversion were originally designed for the ore trade, 
and the shipbuilder cannot even choose the most suit- 
able for conversion. Invariably, and most naturally, 
the ship to be converted is the one which has the worst 
tank-top and side tanks, because these have to be 
taken out in any case. The amount of forward sheer, 
and other desirable characteristics for a conversion, 
must take second place. 

The self-unloader was born of the depression. Cost 
was the all-important factor, consequently many things 
were omitted from the first conversions (but after- 
wards added) which were included in the later jobs. 
Table I gives the principal characteriistics of the vessels 


TaBLe I.---Lake Freighters Converted to Self-Unloaders. 


Principal Dimensions. 


N » | 2 } Year 
Name of | Year! Con- : 
Vessel. | Built. | verted.| | 
| Length. | Breadth,| Depth. 
' $$$ - a 
Ft. Ft. | Ft. 
Thunder Bay Quarries | 1910 | 1982 504 56 | 30 
Diamond Alkali .-| 1912 | 1932 504 56 30 
Dow Chemical ..| 1906 | 1932 504 54 30 
J. E. Schoellkopf, Jr. | 1907 | 1933 532 OC 56 | 31 
Consumer’s Power ..| 1910 | 1934 504 56 30 
John J. Boland ..| 1907 | 1936 504 | 54 | 30 
George F. Rand 1911 §32 58 31 


| 1936 | 


converted in recent years at the Lorain, Ohio, yard 
of Messrs. The American Ship Building Company ; 
all are owned by Messrs. The American Steamship 
Company. In addition to the above, the Achilles, 
a former Panama collier, was similarly converted at 
Baltimore, by Messrs. The Bethlehem Shipbuilding 
Corporation, Limited, in 1935; and other conversions 
were of the J. L. Reiss in 1933, by Messrs. The Manito- 
woc Ship Building Corporation ; and the J. J. Ashley in 
1937, by Messrs. The American Ship Building Company. 
An interesting part of the conversion of the John J. 
Boland was the lengthening of the vessel by 24 ft. 
The conversion of the George F. Rand followed the 
completion of the Boland. Work commenced on 
June 22, 1936, and the ship left the yard as a self- 
unloader on September 16, just 12 weeks and 3 days 
later. Views of the vessel during and on completion 
of the alteration, together with arrangement and 
detail drawings and a diagram showing the effect 
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of the modifications upon the cargo capacity, appear 
in Figs. | to 16, on this and the opposite pages, on page 
321, and on Plate XIV. The length overall is 552 ft., and 
the draught, with summer freeboard, is 21 ft. 3 in. The 
ight displacement before conversion was 4,200 long 
tons, and after conversion is 4,860 long tons. The dead- 
weight capacity is 10,940 long tons. Other dimensions 
are as given in Table I, page 321. The three Scotch 
boilers are 12 ft. 6 in. in diameter by 11 ft. 6 in. in 
length, with 180 lb. pressure. The triple-expansion 
main engine has cylinders 23} in., 38 in. and 63 in. in 
diameter by 42 in. stroke. The Rand was one of the 
few vessels to have side tanks extending up to the 
weather deck. There were three compartments in 
the hold, which was 389 ft. long, with hatches, 9 ft. 
long, spaced 12 ft. centre to centre, omitting one at 
each original screen bulkhead. 

\s shown in Fig. 13, on page 321, and Fig. 11, 
Plate XLV, the first steps were to remove the old tank 
top and side tanks The hold stringer was cut back 
trom 5 ft. wide te 2 ft. 6 in., this being possible because 
the new hopper-side slope compensated for the strength. 
lhe removal of the side tanks and the stringer materi 
ally increased the cargo capacity, the maintenance of 
which was the most serious problem in the design. 
lo ensure the proper flow of material, all fore-and-aft 
plating has a slope of 35 deg., which involves a serious 
of eubie capacity. The reconstruction of the 
tank-top involved recessing it to a level 30 in. above 
the base line. Originally, the inner bottom was 
5 ft. deep. The recess extends to port and starboard 
from the centre-keelson brackets to No. 3 side keelson, 
and to compensate for the reduced depth of floors, 
stanchions of 6-in. extra-heavy pipe were fitted on the 
centre line at each arch. The depression of the inner 
bottom and the removal of the upper part of the 
side tanks sacrificed a considerable amount of water 
ballast, and to compensate for this a bulkhead was 
constructed in way of No. 3 side keelson, port and 
starboard, forming the inboard side of the ballast tank. 
Chis was carried the full length of the hold. A large 
trim tank was also fitted at the after end of the hold. 

The next step was to construct the new hoppered 
cargo hold. There are 61 gated openings over each 


on 


loss 


conveyor belt, spaced 6 ft. centre to centre longitu- 
dimally and 11 ft. 6 in. on each side of the centre line 
of the ship 


The hoppers are of welded construction, 


ELEVATOR. 























made on rigid forms in the shops. When the supports 
were in place the hoppers were installed and bolted 


Fie. 15. 


together, and then followed up with the rest of the | 


plating. 
cation possible, thus saving time and expense. Two 
additional screen bulkheads provided five individual 
compartments. The additional compartments are 
found necessary in self-unloaders, and the numerous 


transverse bulkheads add materially to the strength. | 


The hopper gates are of a combination slide-and-drop 


type; about two-thirds of the opening is closed by | 
| 50 ft. above the deck. , Two vertical posts complet: 


the sliding part of the gate, and the remainder is 
hinged and drops as the gate is drawn back. This 
arrangement permits closer spacing of gates, with 
added hold capacity. 


This method made a great deal of prefabri- | 


TunneL Looxine Art. 

boom may be tipped up to a maximum angle of 20 deg. 
Alloy steel is used for the top and bottom chord mem- 
bers, and mild steel for the remainder; they ar 
generally riveted, although considerable welding is 
used. Special materials and complicated design were 
purposely avoided, at the expense of some weight. 
because, if anything happens to the boom, the ship 


| is completely disabled until a new boom can be made. 


The A-frame, illustrated in Fig. 14 on this page, con 
sists of two inclined girders attached to the ship at 
the shell and connected at the top, which is about 


lthe framework, and are carried down below «eck 
and brought together at the centre keelson. The 


The hinged section also serves | 


as an apron, causing the material to move in the | 


direction of belt travel. 
tracks which extend the length of the hold, and are 
operated by means of the large handwheels shown in 
Fig. 15 above, which are geared to chain drums. It is 
customary to operate the gates in pairs, one on each 
side. Details of the new work are given in Figs. 4 to 8, 
and Fig. 12, on Plate XIV. 

There are three principal conveyors in the George F. 
Rand. The hold conveyors are 42 in. wide and about 


The gates are supported on | 


408 ft. long from centre to centre of the terminals. | 


The belt speed is 356 ft. per minute, and each belt is 
driven by a 75-h.p. motor, running at 920 r.p.m. The 


two cross feeders, of similar construction and driven | 


from the hold-belt head pulleys, in turn, deliver the 
material to the inclined pan conveyor or elevator, 
which is 72 ft. between terminals and is constructed 
of interlocking steel pans, 96 in. wide, carried by two 
30-in. pitch side-bar roller chains. The speed of the 
and the 


conveyor is 84 ft. per minute, inclination, 
42 deg. It is driven at the head end by a 200-h.p. 


motor, running at 690 r.p.m., and equipped with a 
solenoid brake to prevent reversal. A cast-steel chute 
is fitted at the discharge end, and to it is attached 
a swivel chute, feeding the boom conveyor. This belt, 
200 ft. between terminals and 48 in. wide, is driven by 
a 250-h.p., 690-r.p.m. motor at 504 ft. per minute. 

The structural-steel boom to be seen in Figs. 1, 2, 3 
and 10, on Plate XIV, is pivoted to the deck and swings 
through a total are of 226 deg. In its extreme positions 

| the end is beyond the stem, making it possible to dis- 
charge material over the full length of the dock. The 


maximum tension in the inclined girders is 350 (long 
tons; the compression, 338 tons; and the bend 
ing moment, 2,140 ft.-tons. The maximum load on 
the vertical posts is 219 tons, and the maximum uplift 
49 tons. In addition to the boom hoist, three steam 
winches are used to handle the boom. Sometimes th 
cargo is unloaded into a hopper or into railroad cars. 
or even through an opening in the side of a building 

Electrical energy for the conveying machinery 
supplied by a 500-kW, 3,600-r.p.m. condensing turbo 
generator set, installed on the main deck, abaftt the 
main engine, and delivering three-phase current at 6” 
cycles. Steam is taken from the main boilers at 160 I 
per square inch pressure. Two 50-kW, 125-volt, direct 
current turbo-generators provide extra lighting to! 
the tunnels and machinery spaces. Powerful searcl 


lights and floodlights are also in use during night 
unloading. Only one set is in use at a time, the ther 
being a standby. The main switchboard is the 
starboard side of the engine room, from which apc 
440-volt and 125-volt mains lead forward to th 
conveyor-control switchboard, also on the main cl 
As the ship approaches the dock, the main generate" 

is started in time to be properly warmed when the 
load is applied. As soon as the bow is close e! vugl 
to the dock, two men are swung over the side on a smal! 
landing boom, and a line is thrown, which is att : hed 
to one of the steel mooring cables. Tugs are se lon 
used unless the ship is moored stern first ‘a 
ert 


immediately the 200-ft. boom is swung out. 
are two mooring winches at each end of the spa! 
with remote controls at the rails, one man handling 
each pair of winches. Another stands on « 
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GREAT LAKES STEAMER “GEORGE F. RAND.” 





lots covering respectively 250, 230 and 245 samples. 
In the first lot, the actual reduction in weight of the 
pebbles amounted to 5-5 grammes, or 0-004 per cent. 
of the coal ground; in the second lot, the loss was 


Fig. 16. CARGO-HOLD CAPACITY CURVES OF S.S. GEORGE F.RAND™ 3-5 grammes, or 0-003 per cent.; and in the third, 
BEFORE & AFTER CONVERSION TO A SELF-UNLOADING VESSEL 4-9 grammes, or 0-004 per cent. 
I SSS SEES sarees A more direct test of the increase in ash content 
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due to abrasion was made by grinding ordinary granu- 
lated sugar in the place of coal. The quantity ground 
in each test was 400 grammes, and the mill was rotated 
continuously for 3 hours in each instance. Of the eight 
sugar tests tabulated in the paper, one gave an ash 
percentage of 0-01; three of 0-02; one, 0:03; two, 


* 900- No.& Holds No.4 — No.3 iad; . _|_ 0-04; and one, 0-05. Measurements were also made 
& - of the abrasion suffered by the porcelain jars used when 
3 ‘ Ts pulverising coal in the ball mill. In this series of tests 
5 samples of two different sizes were taken, 200 being of 









| 150 grammes weight each, and 230 of 300 grammes. 
Three jars were employed. Jar No. 35, after the 
grinding of 100 samples of 150 grammes each, showed a 


"J loss by abrasion of 10 -0 grammes, representing 0 -067 per 
5 cent. of the total coal ground. In grinding the same 
= | number of 150-gramme samples, jar No. 37 lost only 
s |3-0 grammes, or 0-02 per cent. For a third hundred 
be |samples, this time of 300 grammes weight each, jar 
s | No. 35 was again used, with the rather curious result 
& o | that it lost the same actual weight (10-0 grammes) as 
"a ~~ - 83. O'--- »2- ------ 132. O"- ----- > ------ 182..0"------> ----- 134.0"-------- $1.0- before, although this loss was only 0-033 per cent. of 
A.P. | the total weight of coal, as against 0-067 per cent. in 





ae 


| the first series of tests. The fourth series, like the 
| second, was conducted with jar No. 37, with a hundred 


the end of the boom, ready to start the three boom-| outlast the ship. So far, they have required no 300.gramme samples, the loss being 4-0 grammes, or 
swing winches. The boom is raised 10 deg. or 12 deg. repairs worth mentioning. There are about 550 con- | 9.913 per cent. of the coal throughput. The fifth and 
\t the side of the elevator house are two switches, one | veyor idlers in the system, of which a few are replaced | jast series of teste, using a different jar, No. 36, com- 
being a master switch which energises the control| from time to time. The elevator requires occasional prised 30 samples of 300 grammes each, and resulted 
cireuits only. The other is one of four control stations | repairs to the pans, as they are sometimes called | jy g Joss by abrasion of 1-0 gramme of porcelain, 
situated one on each side of the elevator house, one | upon to handle large pieces of stone or coal, for which | representing 0-011 per cent. of the weight of the coal 
at the end of the boom, and one in a dust-tight cab| they were not designed. At rare intervals a minor | Comparison of these results ‘with the abrasion from the 
directly over the discharge of the two cross-conveyors. | accident, such as an overloaded boom conveyor, causes | gint pebbles shows that the loss from the jars was 

Closing the control switch sets the entire system | the elevator to choke, resulting in a few bent pans. 





in motion. 
control switchboard does its important work. All 
when the control switch is closed, the boom conveyor 
starts first. It has five stages of acceleration, and 
when it has reached maximum speed, the elevator 
starts. It also has five stages of acceleration. By this 
time, a matter of a few seconds, the circuit to the two 
hold conveyors is established. These can be started at 
will by the operator in the cab. If any conveyor 
stops, those delivering to it also stop, but the convevors 
beyond it continue to run, discharging their load. This 
is important, to prevent the choking of the system. 
When the man in the cab sees that the elevator is run- 
ning, he starts the hold belts and signals to the gatemen 
to commence their work, and within a few seconds 
limestone or coal is delivered from the end of the boom. 
From then onward, a constant stream of material flows 
out of the ship. It may be necessary to raise or swing 
the boom, and sometimes the ship is warped along 
the dock; but the conveyors are not stopped. Figs. 
and 10, on Plate XIV, show discharging in progress. 

Intermittent operation is necessary when unloading 
into cars, for which purpose there is a control station 
at the end of the boom. This is the most arduous 
service; the entire system of conveyors is stopped 
and restarted under load each time a car is filled, which 
takes about 14 minutes. To maintain a uniform 
flow of material, a system of signals has been worked 
out; by a push-button, the operator in the cab flashes 
the lights over the hold conveyor-belts and by a pre- 
arranged code can issue orders to speed up, retard, 
‘top or start either belt. This circuit extends to the 
‘leck, where a button is located on each side of the 
elevator house. If, due to accident or for other 
reason, it is necessary to stop the hold belts, there is a 
rope-operated switch on each side of the tunnel. The 
rope extends for the full length of the tunnel, and as 
long as it is held down, it is impossible to start the 
motor. If the hold belts are loaded beyond a pre- 
determined setting of the relays, the signal lights 
automatically flash continuously until the overloading 
ceases. It is important to keep the ship from listing, 
4s this would make the belts run to one side or the other. 
Sensitive indicating lights, installed on deck and in the 
tunnel, show red, white, or green, depending upon the 
‘ust of the ship. The holds are practically self-cleaning 
in the ‘se of ordinary stone orcoal. Before conversion, 
the Gr orge F. Rand had a cargo capacity of 455,000 cub. 
't., self-trimmed at 35 deg. After conversion, the 
oo ity was reduced to 406,100 cub. ft., a loss of 
“vt OO eub, ft. The sectional-area curve of the cargo 
pace, given in Fig. 16,0n this page, shows the effect of 
Sonversion. The loss of 48,900 cub. ft. represents 
‘” per cent. of the original volume ; but this, while 
4" appreciable loss, is small, considering that the entire 
cargo is self-discharged. 

‘\evarding maintenance; the main generators are 
“perated only intermittently during the shipping 


SCAS« 


r, consequently it is reasonable to expect them to 





- which is not more than eight months in the | 


It is here that the automatic conveyor- | The life of the belts is surprisingly long; usually about 
Naturally, they are continually being 
conveyors are arranged in sequence control ; thus, | damaged, but repairs are made between unloadings 


| five years. 


| by means of portable equipment. 








COAL-TESTING. 


from a large quantity of coal varies, to some extent, 
according to the prevailing standard practice 


inclusion of extraneous impurities, which would merely 


left the mine. 
actually tested in the laboratory is exceedingly minute 
by comparison with the bulk quantity which it is 
presumed to represent, and the accuracy of the labora- 
tory methods and apparatus employed is propor- 
tionately significant. The British Standard methods 





| Bureau of Mines, in taking samples directly from the 
| mine, give an accuracy of a similar order. The pro- 
cedure in the United States is to take five or more 
samples from different parts of the mine, analyse them 
separately, and average the results. The samples 
| weigh 3 lb. each, and are reduced by quartering samples 
| of at least 6 lb. each, which have been crushed until 
| all the material passes through a 4-in. screen. 
to less than this size is not necessary, and may affect 
| the moisture content. In sampling coramercial ship- 
| ments, however, the laboratory sample is taken from 
about 30 lb. of coal, crushed to ¥ in. or less. 

In the British Standard publication mentioned 
above, the laboratory procedure indicates merely that 
the sample shall be reduced to a certain size ; apparently 
the mechanical process of reduction can be accom- 
plished in any manner most convenient in the particular 
circumstances. At the United States fuel-testing 
station at St. Louis, the practice is to use a ball mill 
|for the final grinding of coal samples. Before the 
| adoption of ball mills was regularised, however, exten- 





| sive tests were made to determine the increase of ash | 


| content that was likely to take place as a result of 
| abrasion of the flint pebbles in the mill. Results of 
| these tests were quoted by the Bureau of Mines in 
| Technical Paper 586, a pamphlet written by Messrs. A. 
|. Fieldner and W. A. Selvig, and entitled Notes on the 
Sampling and Analysis of Coal. The weight of each test 
|sample ground in the mill was approximately 500 
| grammes, and the abrasion of the pebbles, calculated as 
|a percentage of the weight of the sample, was deter- 
mined by ascertaining the loss of weight sustained by 
the pebbles. In all, 725 samples were ground, in three 





| material than 


THE ACCURACY OF LABORATORY 


THE procedure adopted in taking laboratory samples 


in 
different countries, and also according to the immediate 
origin; where the sample is taken directly from the 
coal seam, precautions are necessary against the 


figure in an analysis as additional * ash,” that are not 
required when sampling a consignment after it has 
In every case, however, the sample 


for sampling, as set out in the British Standards 
Institution publication No. 735—1937, are stated to 
afford accuracy with a probability of 0-99 in the 
| analysis. The methods adopted by the United States 


Crushing | the 


| slightly the higher. It was noteworthy, however, that 
the 300-gramme samples actually abraded no more 
those of 150 grammes weight each, 
clearly indicating the advisability of using large 


|samples in order to minimise the possible error in 


ultimate ash content due to wear within the mill. 








THE UTILISATION OF THE CARBON 
DIOXIDE PRESENT IN BOILER- 
FLUE GASES. 


WuiLe methods for the utilisation of the waste heat 
contained in the gases emitted from boiler furnaces 
are now common, the gases themselves are usually 
allowed to pass into the atmosphere as waste products. 
Processes which involve the direct utilisation, in certain 
chemical reactions, of the carbon dioxide present in the 


| gases in large quantities, are therefore of some interest. 


The gases admittedly contain a considerable percentage 
of nitrogen, as well as small quantities of carbon 
monoxide and other compounds, but apparently 
these have little effect on the reactions involved or 
on the final products. It has recently been brought 
to our notice that some enterprising firms engaged 
in the manufacture, by electrolytic processes, of white 
lead and similar products employed in the paint and 
other industries, are making use of their boiler-flue 
gases on a large scale. In these particular processes, 


| solutions of sodium carbonate are employed, which, in 
| the course of the reaction, become converted to sodium 


hydroxide, and it is in connection with the re-conversion 


| of this hydroxide to the carbonate, for re-use, that the 
| boiler furnace has proved to be a cheap source of 
| erude carbon 


dioxide. It is emphasised that the 
successful operation of the process depends upon 
complete and systematic *‘ regeneration” of 
the sodium-hydroxide solution and that the method 
employed must be inexpensive, otherwise the process 
becomes economically impracticable. 

The sodium-hydroxide liquor is run into cylindrical 
carbonating towers constructed of steel sheet and 
containing an arrangement of tubes through which the 
boiler-flue gas passes. The gas, which has first to 
be cooled down to atmospheric temperature, bubbles 
through the liquor, and, as a result of the absorption 
of the carbon dioxide, the hydroxide solution is gradu- 
ally converted to sodium carbonate. Meanwhile, the 
boilers are worked under optimum conditions so as 
to cause as complete combustion of the coal, and give 
as large a supply of carbon dioxide, as possible, con- 
sistent with efficient firing. The flue gases are passed 
through a cyclone-type collector, in which the ash 
particles are deposited, and are then air-cooled by 
leading them through an arrangement of vertical tubes 
exposed to the atmosphere. Finally, the cooled gases 
are drawn through the carbonating towers by means 
of a fan situated at the top of the structure. It is 
stated that the most satisfactory results have been 
obtained with boilers fitted with chain-grate stokers ; 
pulverised-coal firing, owing to the quantity of fine 
ash particles produced, has not so far been a success. 
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\n interesting corollary of the process is that, as a 
definite volume of liquor, containing a known quantity 
of sodium hydroxide, requires a fixed quantity of carbon 
dioxide for its conversion to sodium carbonate, the 
gases from the boiler fires are under strict supervision. 
This has provided a convenient method of studying 
boiler operation, and it is claimed that, as a result, 
improvements in the design of the grates and in methods 
of firing have been introduced 








DIESEL LOCOMOTIVE FOR THE 
GUAQUI-LA PAZ RAILWAY. 


Up till the present, services on the incline out of 
La Paz, on the Guaqui-La Paz Railway. Bolivia, 
have been operated by electric locomotives, as this 
incline, which has a gradient of 7 per cent., was con 
sidered too steep for satisfactory steam-locomotive 
working 
ever, to employ Diesel operation, and a locomotive 
specially designed for the work has been built by Messrs. 
The Hunslet Engine Company, Limited, Hunslet 
Engine Works, Jack-lane, Leeds, 10. This locomotive 
8 illustrated in Fig 1, above Should the perform 
mee come up to expectations, it is anticipated that 


The decision has now been reached, how- 


t wide field for Diesel locomotives will be opened 
up on other high-altitude lines. The gradient in 
question extends for several kilometres out of La Paz, 
und reaches an altitude of 11,500 ft., but although the 
locomotive is primarily intended for use on this parti 
cular service, it has actually been designed to operate 
satisfactorily from sea level up to a maximum altitude 
of 16,000 ft., and it will be fully tested out over this 
complete range to obtain reliable information on which 
The Guaqui-La Paz 
Railway is metre gauge, and the maximum permissible 
axle load specified was 13 tons. The makers have 
been able to work very closely to this figure, as the 
total weight in working order ix 38 tons 165 cwt., 
carried on three axles. 

The locomotive will normally be stationed at La 
Paz, which, although only 17 deg. south of the Equator, 
experiences low night temperatures due to the altitude. 
Owing to this, in combination with the rarity of the 
stmosphere, the starting up of the main engine was 
looked upon as one of the chief difficulties. To ensure 
sbsolute reliability, two entirely independent sets of 
starting equipment have been provided, viz., com- 
pressed air and electric At the left-hand side of the 
locomotive is an auxiliary Diesel compressor set. This 
suxiliary Diesel engine is electrically started, and is 
normally capable of developing 25 brake horse- power 
st 1,500 r.p.m. It drives a two-stage compressor, and 
is capable of charging two large-capacity air reservoirs 
to 500 Ib. per square inch in 7 minutes. On the right- 
hand side of the engine there is an electrically-started 
Ford V8 petrol engine capable of developing 90 h.p. 
ut 4,000 r.p.m., and this unit operates through a Bendix 
gear on to a geared ring on the flywheel. This Ford 
engine is capable of motoring round the main engine 
for any length of time, and even under the most difficult 
conditions a start is certain. Possible delays caused 
by loss of starting air are thus avoided. 

The power unit is a Mirrlees 5 UD type airless- 


future designs can be based 
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injection engine, normally capable of developing 330 
brake horse-power on a two-hour rating at 900 r.p.m., 
and generally similar to the model described in Encrn- 
EERING, vol. exlvi, page 515 (1938). It is fitted with 
a Biichi supercharger which can increase the output 
by 50 per cent., so that at sea level the theoretical 
output is 495 brake horse-power. In practice, the 
supercharger is designed to work most efficiently at the 
highest altitude, and this power is not required at sea 
level. This particular figure, however, is used as a 
basis for estimating the power available at the various 
altitudes, and at La Paz it is estimated that the de- 
rating necessary will be about 40 per cent., which means 
that the engine will be capable of delivering just under 
300 h.p. at that altitude. As the locomotive climbs, 
the power the engine can develop is of course reduced, 
and at the maximum altitude of 16,000 ft. it is estimated 
that 243 h.p. will be ‘available. As the locomotive is 
mechanically driven, it is necessary to vary the speed 
of the engine to suit haulage conditions. The engine 
is fitted, therefore, with a variable-speed governor, and 
by means of a distant control from the locomotive cab, 
the speed of the engine can be varied between 280 r.p.m. 
ind the full speed of 900 r.p.m. 

The transmission consists of a Vulcan-Sinelair 
hydraulic coupling in conjunction with a Hunslet 
auxiliary gear-change clutch and a four-speed Hunslet 
constant-mesh gearbox giving locomotive speeds of 
5, 74, 11 and 16 m.p.h. The whole of the control, is 
as now adopted as standard on all the firm’s high-power 
Diesel locomotives, and includes their pre-selective gear 
change. A single handwheel not only speeds up the 
engine, but also controls the gears, the actions taking 
place through a series of cam-operated pneumatic 
valves, which deliver air at a pressure of 50 lb. per 
square inch to the cylinders which control the gears, 
clutch, and clutch-shaft brakes, in their correct sequence 
of operation. The control wheels and all other loco- 
motive controls are duplicated on both sides of the cab, 
as shown in Fig. 2, and the whole of the gear-change 
operations are carried out by means of the single 
handwheel referred to above. The gearbox is of built- 
up plate construction, and is split on each shaft line, 
thereby greatly facilitating inspection and dismantling. 
While the right-angle drive employs spiral-bevel 
wheels, all the remaining gears are of helical form. 
The final drive to the wheels is through a gearbox- 
supported jack-shaft and coupling rods. 

The greatest care has been taken to ensure efficient 
cooling. Although air temperatures are frequently 
very low, they vary over a very wide range. The 
density of the air is greatly reduced at such high 
altitudes, so that its capacity for carrying away heat 
is reduced proportionately, making a large increase in 
radiator size imperative. Water also has a very much 
lower boiling point, so that to maintain the correct 
water temperature, a slight pressure is allowed, thus 
avoiding premature boiling. The radiator frame is 
built up of heavy rolled-steel channels, while welded 
steel top and bottom tanks are joined by 12 quickly 
detachable cooling elements, two of which are used 
for oil cooling. To avoid subjecting the oil cooler to 
the full working pressure of the engine lubricating 
oil (15 Ib. to 20 Ib.), the scavenge pump is utilised 
so that the lubricating oil from the bedplate passes 
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through the cooler on its way to the storage compart 
ment. In addition to the pump strainer, a dual-type 
filter is fitted. A relief valve by-pass is provided so 
that, in the event of the strainer becoming choked, 
the oil supply is not stopped. 

The brake equipment includes automatic Westing 
house, straight-air Westinghouse train brakes and 
straight-air Westinghouse locomotive brake, whil 
other air-operated equipment, reducing valves, &c.. 
are also of Westinghouse manufacture. Air is supplied 
at 100 Ib. per square inch by duplicate two-cylinder 
water-cooled Reavell compressors of 50 cub. ft. capacity 
each. These are driven from the main engine by 
Vee-belts. The whole of the electrical equipment, with 
the exception of that previously mentioned, was sup- 
plied by Messrs. J. Stone and Company, Limited, and 
includes a 750-watt dynamo, 250-watt headlamps, 
leading and trailing cab lamps, engine-room lamps, 
inspection lamp, and all necessary switchgear, including 
dimming resistances, while the batteries provided are ot 
Stone’s lead-acid type, of 200-ampere hours capacity 
and supply current at 24 volts. 

As stated, the four-speed gearbox gives locomotiv: 
speeds of 5, 74, 11 and 16 m.p.h. at the maximum 
engine speed of 900 r.p.m. Based upon the maximum 
engine torque at 16,000 ft. above sea level, the maxi 
mum tractive effort which can be developed under the 
worst possible site conditions is just over 17,000 Ib 
The torque, however, falls slightly at full engine 
speed, and at 900 r.p.m. the maximum possible tractive 
efforts on each gear at 16,000 ft. are 15,500, 10,300, 
7,000, and 4,800 Ib. 








THE MODERN PAPER-MAKING 
MACHINE.* 
By W. H. Orr, B.Sc. 
(Continued from page 265.) 


Stacked Presses.—In these days of high-speed machi 
nery, mills equipped with older machines find it diff 
cult to meet competition. Often these machines are In 
buildings where it is impossible to increase the output 
by adding more drying cylinders. The suction press 
has helped, as the replacement of three plain presses 
by two suction presses often enables two or four driers 
to be added, and also gives a drier sheet at an increased 
speed. Recently the stacked suction press has been 
installed with success in several mills. This gives the 
equivalent of two presses in the space taken by one 
plain or suction press. Such an installation might 
permit the addition of four or six new driers. Fig. 20 
opposite, shows such an arrangement diagrammat! alls 

The bottom roll is a standard suction press; the 
middle roll, however, in addition to the usual suction 
box at the top, has a suction-transfer box at the bottom 
The web passes from the couch roll to the first press 


felt in the usual way, but on passing through the first 
nip the web is between a top and a bottom felt. It is 
transferred automatically to the top felt by the su ~~ 

tne 


transfer box and through the second nip, which is 





nica 


* Paper read before the Institution of Mech 
Engineers, on Friday, February 17, 1939. Abridg 
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AUTOMATIC PICK-UP STACKED PRESS 


DIAGRAMMATIC ARRANGEMENT 
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Fig. 22. ENDELEVATION OF VAPOUR ABSORPTION 
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equivalent of a suction reversing press. It then passes 
to the driers over a lead roll. Such an installation has 
heen operating successfully in this country for the last 
few years. The press part of the machine, before 
reconstruction, consisted of one straight-through plain 
press followed by a reversing plain press. These were 
replaced by the arrangement described, which enabled 
four additional driers to be installed. At the same 
time, a suction couch roll was added and various other 
modifications made. The speed was increased from 
450 ft. per minute to 720 ft. per minute, breaks at the 
press were practically eliminated, and a high efficiency 
obtained—actually 98 per cent. for a period of a week. 
The driving arrangement presented specific problems ; 
it is essential for the two felts, between which the paper 
passes. to run at exactly the same speed. The arrange- 
ment adopted was to drive the middle roll from a pinion 
on the in-driving shaft, the bottom roll being geared to 
the middle roll and the whole enclosed in a case with 
positive oil circulation. Fine-pitch gears of the double- 
helical staggered type were used. Other combinations 
of suction rolls give alternative leads to the paper and 
influence the finish on the top and bottom sides of the 
sheet. 

The stacked press was followed by the automatic 
pick-up stacked press using a rubber-covered suction 
roll. Fig. 21, above, illustrates an installation with 
Millspaugh suction rolls. The wire is extended beyond 
the couch roll over a lead roll a, geared to the suction 
couch in-driving pinion 6. The roll a is equipped 
with lowering and raising gear, either hand- or motor- 
operated. The top and bottom suction rolls are 
equipped with ordinary suction boxes and also with 
transfer suction boxes at the bottom of the rolls. The 
top suction roll is rubber-covered ; the bottom one is a 
bronze shell. The roll a being in the down position, the 
stock is fed on to the wire. When the operator is 
ready to start feeding, he brings a up to make light 
contact with the bottom suction roll c. The sheet is 
picked up by the transfer box on to the first felt, and 
carried into the first nip between the two felts. After 
passing the nip it is picked up by the transfer box in 
roll d, on to the second felt, carried into the second 
nip, and pressed with a plain granite top roll. The 
pressures at the nips can be adjusted independently. 
The automatic pick-up would appear to have wide 
application in making thin tissues, where there are 
‘(lifficulties in feeding the web through the presses. 

he bottom suction roll is gear-driven from a pinion 
on the in-driving shaft, and the top roll is also driven 
through gears from this pinion. As the top suction 
roll rubber-covered, it is necessary to allow for 

in diameter after grinding. This reduc- 
diameter is compensated for by interposing 
yelic gearbox and a system of cone pulleys 
earing. The makers claim that 90 per cent. 
power required to drive the top roll is trans- 
through the gears and the remaining 10 per 
rough the belt. 
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D Presses—In the dual press, the rolls are 
a ked horizontally. There are many possible com- 
nations; a rubber-covered roll can be used with 
»ronze suction rolls on either side, or a first suction 
press with a bronze roll and a second press with a 


granit 
rubls 


roll. Similarly, a granite roll can be used with 
covered suction rolls on either side or a first 
press, and a second press with rubber-covered 


suct 
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rolls. Where the second nip is arranged as a plain ; and through the felt at pressures up to about 15 in. w.z. 
} £ Pp - I 


press, this can be felted or unfelted. 

Driers.—After passing through the presses, the web 
ent-rs the drier stack, consisting of steam-heated 
cylinders, with which it is kept in intimate contact by 
means of felts. The cylinders are of cast iron or semi- 
steel, and are about 5 ft. in diameter. The shells are 
turned inside and out, and after the ends have been 
fitted, usually with studs or bolts, the shells are ground 
on the outside while running in their journals. 
usual working pressure is atmospheric to 20 Ib. per 
sq. in. gauge. The cylinders are usually geared by open 
spur gears. In modern high-speed machines running 
at speeds of over 1,000 ft. per minute, the gears are 
approximately half the diameter of the cylinders, with 
idlers between, and are enclosed in an oil-tight case 
with forced lubrication. In certain medium-speed 
machines the gears have been omitted; one drier in 
each section is driven from the sectional in-driving 
shaft and the felt drives the remainder. The felt rolls 
and the drying cylinders are mounted on roller bearings. 

The steam enters the back end of the driers and the 
condensate is extracted through the same nozzle by 
arranging one pipe inside another. This keeps the 
front of the machine clear of obstructions. The con- 
densate is removed by water lifters or a syphon pipe 
operated by the pressure difference between the outside 
and inside of the cylinders. The felts are of wool, 
cotton, or asbestos, or a mixture of each; recently 
thin asbestos felts backed with woven spun “ kraft ” 
have been introduced. As the paper tends to shrink 
when passing through the driers, they are usually 
grouped in sections, each driven independently. The 
ideal is to have an even temperature gradient through 
the fir.t section; the curve then becomes level and 
commences to drop in the last section. Various arrange- 
ments have been adopted to reduce the loss from 
flashed steam as the condensate passes through the 
traps. One system employs a series of ejectors. The 
cylinders in the middle of the drier stack carrying the 
highest pressure are fed direct from the pass-out steam 
main. 
of the traps connected to these cylinders, and is fed 
with steam from the main, The flashed steam is drawn 
through the ejector and the mixture passed to the next 
group of driers; this is repeated through the various 
groups, the pressure falling in each group. 

As the paper passes each drier it gives up moisture ; 
this can be assisted by reducing the relative humidity of 
the air in the pockets between the driers by blowing 
hot air into the pockets. The hot air is supplied 
from a fan and heater, as shown in Fig. 22, above. 
The heater is generally fed with steam from the pass- 
out main at about 30 lb. per square inch. The air, 
heated to 140 deg. to 180 deg. F., is distributed by 
ducts, which feed nozzle pipes in the pockets between 
the driers. 

Usually a felt drier is installed in each section of the 
drier stack, these being steam-heated cylinders over 
which the return portion of the felt is given the maxi- 
mum lap. The Heimbach felt drier uses a perforated 
shell having a box inside. Hot air is blown into the box 


The 


An ejector is fitted on the top and outlet side | 


| An improvement is to construct a roll (Fig. 23, page 326) 
| by welding steel discs to a shaft, longitudinal bars 

being fitted in slots at the outer periphery of the discs. 
| A thick copper wire is wound over these bars to form 
|a right- and left-hand spiral. Instead of an air-distri- 
| buting box inside the roll, an exterior distributing box 
is used, so avoiding the large bearing necessary when 
the air is passed inside the roll. 

The drier stack is usually fitted with a hood and 
| extraction fans to prevent the moisture-laden air from 
| escaping into the machine house. In a machine making, 
| say, 6 tons of paper per hour, assuming that the web 
}enters the driers with 35 per cent. of fibre, about 10 

tons of water must be evaporated and extracted per 
|hour. Fig. 24, page 326, shows such a hood and the 
| connections to the fans. 

Calenders.—From the driers, the web passes to the 
calenders, usually in one or more stacks, depending 
on the quality of paper being made. The bowls are 
generally of chilled cast iron ground to a high finish. 
Their purpose is to improve the finish of the paper, 
and to assist this, some of the bowls are steam-heated. 
The drive is to the bottom bowl, the others being 
driven by contact, and the paper is threaded between 
them. Jets of compressed air between the bowls guide 
the web of paper between the nips. On some large 
machines the bottom bowl is about 34 in. in diameter 
and weighs 25 tons to 30 tons. 

Reel-U'p.—The paper is taken from the calenders to 
the reel-up, where it is wound on reels ready for the 
slitter and re-reeler. When the reel of paper has 
reached a predetermined diameter the web has to be 
transferred to another spindle quickly and with the 
minimum of * broke.” The Vickery and the Pope 
types of reel-up are beth used extensively on modern 
machines. Figs. 25 to 27, on page 326, show the 
Vickery type. Shortly before the change-over an 
empty reel shell is placed on the framing (Fig. 25). 
Immediately before the change-over is to take place 
the empty shell is rolled by hand down the inclined 
frame until the spindle ends rest between the inclines 
and the hinged cams attached to the rocking reel arms, 
|as shown in Fig. 26. When the reel has reached the 
required diameter the crane hooks are placed over the 

spindles of the reel being wound. The instant the 
spindles of this reel are clear of their bearings, the 
rocking arms move towards the drum, the speed of 
travel being controlled by an oil dashpot. At the end 
of the travel the shell drops into its bearings. As the 
empty shell touches the web, a jet of water is auto- 
matically discharged on to the empty shell, causing 
the web to be severed and the incoming end to adhere 
to the empty shell, which then commences to wind on 
as before. Fig. 27 shows the new shell shortly after 
this operation. The operation is automatic and is 





brought about by lifting the full reel. 

Camber of Rolls.—The rolls deflect on account of 
their weight, and the ends of the top roll, when in a 
press, are often weighted. Knowing the modulus of 





elasticity of the material and the section of the roll, 
an attempt can be made to calculate the deflection for 
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uny loading ; the roll can then he cambered accord 
ingly A pair of rolls properly cambered would 
press the web evenly across its full width. As the web 
is only a few thousandths of an inch thick, the importance 
of proper cambering to enable an even pressure to be 
applied across the full width is obvious. However, it 
is sometimes necessary to vary the nip pressure, and 
the actual camber must then be a compromise 

Doctors 
breast, return-wire, press, driers, and calenders. Their 
function is to keep the rolls free from fibre or other 
material which may adhere to them and thus impair 
the efficiency of the machine. Years ago the practice 
was to employ a soft steel or bronze blade of considet 
able thickness and rigidity, but now the Vickery doctor, 
Fig. 28, has become standard. This doctor has a 
flexible blade which enables it to maintain contact 
across the full width of the roll or cylinder. The light 
evenly distributed pressure is also a safeguard against 
scoring of the roll face. The Vickery doctor consists of 
extruded bronze sections Along the length of the 


Doctors are necessary on rolls such as the 


back pressure-plate, usually of stainless steel, are 
copper pins which are inserted into the groove shown 
The actual doctor blade is fitted in the same way and 
ean be of steel, bronze, or fibre rhe extruded section 
is arranged to take a fibre blade. which is thicker than 
steel or bronze, and when the latter is used, a packing 
strip of stainless steel is placed over the pins on the 
blade The extruded section is bolted to the doctor 
support 
(To be continued.) 








Reratn CERTIFICATES ‘oR Motor Mecuanics The 
Institution of Automobile Engineers, 12, Hobart -place, 
London, 8.W.1, asks us to state that intending candidates 
for Repair Certificates, provided they have attained the 
requisite minimum age limit (23 years in the case of 
Section A—mechanical, and 21 years in that of Section B 

electrical), may enter for the practical test either 
before or after taking the written portion of the exami 
nation. Practical tests, during the present year, will be 
held shortly and also in the months of May. June, 
September, and December. The exact dates are 
announced periodically in the Press, and in view of the 
fact that there is frequently a waiting list in certain 
centres, early application is desirable Application forms 
and further particulars may be obtained frm the seere 
tary of the Institution 
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COMBUSTIBLES IN MANHOLES. 


WHEN a serious explosion occurs in a manhole 
there naturally follows a careful investigation into 
the underlying cause, and it is evident that, were funds 
and facilities made available, systematic tests at 
regular periods would probably result in a considerable 
reduction in the number of such occurrences, with their 
attendant risks of personal injury, material damage and 
interruption of some public-utility service. Several 
factors making for safety in the design of such chambers 
have, in fact, emerged from a considerable number of 
tests made to that end over a period of years; as, 
for example, those relating to ventilation, an account 
of which we published in a recent issue.* There has 
now come to hand a reportt of investigations that were 
carried out to ascertain the actual hazards that might 


* See ENGINEERING, page 92, ante 

?t “ Investigation during 1937 of Combustibles in 
Manholes in Boston, Mass.’ 
R.L.3433, January, 1939. 


U.S. Bureau of Mines Report 
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exist in a large city, and to determine the value of a 
systematic survey, as suggested above, with the object 
of eliminating the risks of explosions in manholes, 
conduits, and in other underground openings. These 
investigations, which concerned the gaseous conditions 
that existed in the manholes in Boston, Mass., belonging 
to Messrs. The Boston Edison Company, have been 
conducted continuously since 1929 by the Bureau of 
Mines. The manholes of Messrs. The New England 
Telephone and Telegraph Company were also examined 
from May, 1933, to October, 1937. Before the survey 
was started, a detector was developed for the purpose 
of determining the range of explosive mixtures of the 
inflammable gases found in the manholes. About 
105,000 tests were made with this detector, the accu 
racy of which was checked by an analysis of samples 
that showed the presence of inflammable gases up to 
or above 25 per cent. of the lower explosive limit. 
and also gases found to be deficient in oxygen. It 
was impracticable to test each individual manhok 
periodically, say every two months, because of thi 
very large number owned by the two companies. A 
method was worked out, therefore, by which representa 

tive manholes were selected that were close enough 
together to permit the detection of any bad conditions 
that might exist in a given section. Special attention 
was paid to the larger manholes, especially in the down 

town section of Boston, where practically every larg: 
manhole was tested at least once a year. In the 
suburbs, where the surface of the ground was not com 

pletely sealed by concrete and other impervious cove! 

ings, only selected manholes were tested. Wheneve! 
a manhole was found to contain inflammable gases, all 
others in the vicinity were tested until five consecutive 
manholes in each direction were found to be free. Ma! 

holes in which such gases were present were visited at 
intervals of two weeks to four weeks until the explo= 

conditions had been remedied. 

During 1937, 12,906 tests were carried out 
11,849 manholes belonging to the Boston Edison ( 
pany. The concentration of inflammable gases in 
tests was 25 per cent. of the lower explosive limit 
2 tests it was 50 per cent., in 8 tests, 75 per cent 
and in 3 tests the atmospheres were explosive. It 
test there was a deficiency of oxygen, and no apprec! 
quantity of inflammable gases was found. Inflamn 
atmospheres were found in 30 manholes at one 
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or another during the year. The number of manholes 
with such atmospheres averaged 0-2 per cent. of the 
total number tested. The value of the systematic 
surveys will be appreciated when some broad results 
obtained during 1937 are compared with those found 


it the beginning of the investigation in 1929 and 1930. | 


In the earlier period, the number of tests that revealed 
combustible mixtures averaged 4-8 per cent. of the 
total tests made ; in the later period it was only 0-3 per 
cent. Again, in the earlier period, the number of 


manholes with such atmospheres averaged 6-1 per cent. | | 
| panying Figs. | to 3, originated in a demand for a self- 


of the total number tested ; in the later period it was 
only 0-2 per cent. Considering only the manholes 
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hydrocarbons were found, but these were not dis- 
The survey demonstrates the} the reflector is adjustable. 
| refers to the standard set, but it may be noted that 


covered during 1937. 


value and desirability of the systematic and continuous 
testing of manholes and of the close co-operation of all 


interested parties. 








PORTABLE EMERGENCY 
LIGHTING SET. 


THE emergency lighting set illustrated in the accom- 


contained portable installation for air-raid protection 


owned by the New England Telephone and Telegraph | purposes, such operations as rescue work, salvage, 


Company, the improvement is even more striking. A 
total of 3.447 tests was made during 1937 on 3,329 man- 
holes 


15 tests it was 50 per cent., in six tests it was 75 per 
cent.. in eight tests the atmospheres were explosive, 


while in two tests the mixtures were above the upper | 
In two tests also there was a deficiency | 
of oxygen and no appreciable quantity of inflammable | 


explosive limit. 


“ases was found. Inflammable atmospheres were 
found in 50 manholes during the course of the 
year. The number of manholes with such atmospheres 
averaged 1-5 per cent. of the total number tested. 
The number of tests that revealed combustible mix- 


tures averaged 11-7 per cent. of the total tests made 
n 1933, 10-1 per cent. in 1934, 3-4 per cent. in 1935, 
3°3 per cent. in 1936, and only 1-8 per cent. in 1937. 
Considering the results according to the number of 
manholes that were found to contain inflammable 
mixtures compared with the total number tested dur- 
ing the year, the figures become 10-1 per cent. in 
1933 
per cent. in 1936, and 1-5 per cent. in 1937. When in 
ble gases were found which indicated on analysis 
cause was due to an introduction of manufac- 
s, the appropriate authority was informed. In 
2 leaks were repaired in gas services as a result 
tests, and of these repairs 27 were carried out 
joints, 10 on broken mains, and 25 on miscel- 
services. After the repairs had been made 
inholes concerned were inspected again after 
val of two or three weeks; in those cases in 
‘s was again found to be present, daily inspec- 

re made until the trouble was overcome. 
A study of the analyses of the atmospheres showed 
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that tl which contained hydrogen, carbon monoxide, 
luminants, methane and ethane were usually due to 
leaks into the manholes from gas mains and services. 
\tmospheres that contained high proportions of carbon 
lioxide, varying amounts of methane, and very little 
oxygen were classed as “ soil” gases, because experience 
vas shown that they consist of reaction products 
vetWeen normal air and oxidisable constituents in the 
_ ‘nd gases evolved by bacterial reactions arising | 
om th 


decomposition of organic matter in the soil. 
vious years, some traces of petrol and other 


In pre 


The concentration of inflammable gases in 29 | 
tests was 25 per cent. of the lower explosive limit, in | 


3 per cent. in 1934, 2-8 per cent. in 1935, 3-0! 


cleansing, and so forth, being obviously rendered much 
less difficult if effective illumination is readily available. 
At the same time, it is not difficult to imagine many 
other, and more peaceful, purposes for which the set 
would be very useful. It is manufactured by Messrs. 
Cumberland Mowers, Limited, Cleator Moor, Cum- 
berland, a town situated in one of the Special 
Areas which it is desired to rehabilitate. It should 
be explained that the set is not a searchlight, nor does 
it give a diffused light, but it provides a concentrated 
beam covering an angle of 60 deg., from a 200-watt lamp 
situated at a suitable height in a reflecting hood. The 
power unit consists of a two-stroke cycle air-cooled 


petrol engine of 98-c.c. capacity and running at 1,800 | 


r.p.m., manufactured by the firm. Ignition is by belt- 


| driven magneto, starting is by puii-cord, and an Amal 
Lubrication is by oil carried in| Stain 
| shipbuilders, 


carburettor is fitted. 
the petrol. The design is kept as simple as possible, con- 
sonant with efficiency. Ball bearings are fitted for the 
crankshaft, and the connecting-rod big end has a plain 
phosphor-bronze bush. A fan on the generator spindle 
directs an air stream over the cylinder by the arrange- 
ment of the portable covers which protect the instal- 
lation from the weather. An effective silencer is 
provided. 

The generator of 200 watts, 100-volt direct current, 
is belt-driven from the crankshaft extension. It is 
made by Messrs. Normand Electrical Company, 
Limited, Clapham Common, 8.W.4. A panel carried 
on the main frame contains a switch, voltmeter, fuse 
and no-load release. The arrangement of the working 
parts is shown in Fig. 1. They are carried in a framed 
chassis with two wheels having pneumatic tyres. A 


| crossbar type of handle is fitted and a leg for support in 


the working position. The set is transported wheel- 
barrow fashion, and as it weighs about 80 Ib. only, is 
easily handled by one man, while it can be lifted bodily 
over obstacles by two men. The petrol tank contains 
sufficient fuel for four hours’ continuous running, and 
is carried on the top of the frame. The hood and lamp 


are mounted on a hinged frame, which is folded back, | 


as seen in Fig. 2, when the machine is being trans- 
ported, and does not increase the length of the set in 
this position. When the set is in use the frame is 
erected and locked in the position shown in Fig. 3. 
The direction of the beam is altered by turning the 


| 
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machine on its wheels, as required, while the angle of 
The above description 


other voltages can be supplied if desired and that a 
larger set with a 400-watt lamp is also manufactured. 








CATALOGUES. 


Sound-Recording Discs.—We have received a booklet 


| describing the ** Simplat "’ sound-recording discs produced 


by Messrs. V. G. Manufacturing Company, Limited, 


Gorst-road, Park Royal, London, N.W.10. 

Reconditioned Machine Tools.—From Messrs. Newman 
Machine Tools, Yate, Bristol, England, we have received 
a folder, relating to reconditioned machine tools which 
they offer for immediate delivery from stock. 

Fractional Horse-Power Motors..—Messrs. Marelli and 
Company, Limited, Artillery House, Artillery-row, 
Victoria-street, London, 8.W.1, have forwarded to us a 
leaflet giving particulars of their small fractional horse - 
power A.-C. and D.-C. geared electric motors. 

Clay Products.—The Clay Products Technical Bureau 
of Great Britain, 19, Hobart-place, Eaton-square, 
London, 8.W.1, has issued a series of brochures, illus 
trating, with notes, recommended practice in the design 
and construction of chimneys, roofing, windows, &c. 

Heating and Ventilation.—Messrs. Sturtevant Engin- 
eering Company, Limited, 147, Queen Victoria-street, 
London, E.C.4, have sent us their latest publication on 
industrial heating and ventilation, describing various 
installations for which they have been responsible. 

Stainless Steels. —For the information of shipowners and 
Messrs. Firth-Vickers Stainless Steels, 
Limited, Staybrite Works, Sheffield, 9, have issued a 
marine specification book, indicating where ** Staybrite ”’ 


| rust-resisting steels may be employed with advantage. 


Photo-Printing Apparatus.—R. Reiss Badliebenwerda, 
Sachsen, Germany, makers of electric photo-printing 
machines, drawing tables and accessories, have sent us 
a descriptive leaflet in which the claim is made that 
their photo-printing are lamps have the same efficiency 
as August sunlight. 

Tractor-Tyre Grips. -To enable tractors fitted with 
pneumatic tyres to operate under all conditions of 
weather and soil, Messrs. 8. E. Opperman, Limited, 
North Circular-road, Stonebridge Park, London, N.W.10, 
have perfected a quick-grip strake which is described in a 
brochure recently received. 

Pipe Stock List.--We have received a copy of their 
current stock list of cast-iron pipes from Messrs. The 
Staveley Coal and Iron Company, Limited, Chesterfield. 


|The list covers both sand-spun and metal-spun pipes 


and also illustrates the Staveley flexible joint, which is 
stated to allow 8 deg. leakproof movement and to be 
adaptable to the quick repair of pipe-line fractures. 
Steam Generators.—Of two catalogues received from 
Messrs. John Thompson Water Tube Boilers, Limited, 
Wolverhampton, one describes the construction of the 
La Mont steam generator, with forced and controlled 


| circulation, which this company constructs under licence 


from Messrs. La Mont Steam Generator, Limited, 
London; the other contains technica) data on boiler 
design and management which should prove useful to 
the combustion engineer. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W..2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given afler the abstract, unless the 
Patent has been sealed, when the world “ Sealed” is appended. 

iny person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acta. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


493,151. The Wellman Smith Owen Engineering 
Corporation, Limited, of London, and I. Kay, of 
London. Coke-oven Door-extractor. (4 Figs.) 
April 7, 1937.—-The invention is a door-extractor for 
coke-ovens which obviates the deleterious effects on the 
brickwork of the door of the sudden change of motion 
which ocews in the usual types of extractor in which a 
ingle motor is used for first withdrawing the door from 
the oven and then swinging it to one side of the extractor. 
The extractor-head 1 is provided with the usual door 
lifting hoo’ and latch-actuating and locking mechanism, 
and is supported by a trolley 10 running upon a straight 
horizontal track 11. The track is carried by a bracket 
attached to a vertical column 12 mounted to slew about 
vertical pivot pins 13 which in turn are mounted in the 
main frame of the extractor. This frame is commen to 
other apparatus with which the extractor is combined, 
such as coke-guiding apparatus, and runs on wheels. 
Che pivot pins 13 are mounted to one side of the extractor- 
head ar.d towards the front of the main fran On top 


Fig.1. 
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and to the rear of the extractor-head is a roller 15 engaging 
in a horizontal guide-way 16 secured to the underside of 
the top of the main frame. The guide-way extends rear- 
wards for a short distance in a straight line parallel to 
the trolley track 11 in the initial position of the extractor 
head, and then runs gradually into a curved portion 
having the upper pivot pin 13 as centre. The extractor 
head is connected by a link 19 to an arm integral wit! 
an arcuate rack 21, which is mounted freely upon th 
upper pivot pin 13. ‘The rack is driven through gearing 
by an electric motor The operation of extracting an 
oven door is as follov When the door 25 has been 
released and lifted upon the hook the rack 21 is driven 
by its motor and the link 19 pushes the extractor-head | 
and trolley 10 rearwards. Initially the head, guided by 
the roller in the straight part of the guide-way 16, is 
moved away from the oven in a straight line, carrying 
the door to the position shown in dotted lines. After 
the roller has entered the arcuate part of the guide-way 
the extractor-head 1 must swing with the arcuate rack 21 
and the structure 12 supporting the trolley 10 must 
slew about the pivot pins 13. Owing to the gradual 
transition from the rectilinear part to the arcuate part 
of the guide-way there is no abrupt change in the direc- 
tion of motion of the extractor-head and door. The door 
is thus carried smoothly and at approximately constant 
speed from the oven to a position to one side of the 
extractor, where it is out of the way and readily accessible 
for attention. The = ration of replacing the door is the 
ved. (Sealed ) 


reverse of that desecri 
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LIFTING AND HAULING APPLIANCES. 


490,967. W. A. Stanier, of London, and P. L. | 


Henderson, of Derby. Portable Jack. (4 Figs.) 
June 25, 1937.-The invention is a portable power- 
driven serew jack for lifting railway wagons when it is 
required to attend to the axle-boxes or to remove an 
axle. The carriage for the jack consists of triangular 
side frames a braced together by angle irons. Each frame 
consists of an inner plate with side flanges, an outer plate 
joining thes» flanges at the base of the unit to form a 
shield for a wheel f. In the inner and outer plates of 
each frame are vertical slots through which passes a 
wheel axle. Springs are mounted between the frame 
and the axle bearings of each wheel. Each spring is 
enclosed in a cylindrical guide j and its upper end abuts 











against a plunger block engaged by a screw rod secured | 


to a cross bar on the side frame, so that the compression 
of the springs can be adjusted. Extensions on the 
lower part of each side frame are provided with rollers r. 
The bottom edges of the frames provide extensive hases 
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for bedding upon the ground when the jack is brought 
into use. At the top of each frame a there is a bearing 
for a robust hollow trunnion, the two trunnions being 
screwed through thickened parts of a rocking frame u 
between the side frames and extending outwards through 
the bearings. A handle for wheeling the jack from place 
to place has each of its ends secured to one arm of a 
bell-crank plate, the angled portion of which has a tapered 
socket welded to it, which is forced over the tapered 
outer end of the trunnion and held by a bolt. The other 
arm of the plate has a short slot which works over a 
pin rigidly secured to the side frame. The handle and 
frame u are locked by a locking pin 4 inserted into holes 
in the arm and the side frame. The frame u has a 
chambered head to which a dome-shaped cover plate 6 
is bolted. The central part of the head supports the 
lower race of a ball thrust bearing on which a large 
toothed nut wheel 8 rotates. A robust double-threaded 
jack screw works in the nut 8 and is prevented from 
rotating by a key 11 on the cover plate 6 engaging a 
keyway in the screw. The frame u carries an electric 
motor and a casing for the chain and sprocket gear 
which transmits the drive from the motor to a worm 20 
which drives the nut wheel 8. When a railway wagon 
lifted, the jack is wheeled into position, the 
The locking pin 4 is then 
withdrawn so that the frame u is free to rock. The 
motor is started, and asthe loadis taken by the screw, 
the frame is depressed against the wheel springs until 
it seats rigidly upon the ground, the motor thas taking 
up the load gradually The frame u moves about the 
trunnions as the screw adjusts itself to the changing 
angle of the wagon If the operator should forget to 
remove the locking pin 4 it will be sheared by the jack 
frame, as it is designed merely for preventing rocking 
while the jack is being wheeled about. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


484,164. William Findlay and Sons, Limited, of 
Newcastle, D. M. Findlay and R. P. Findlay, of New- 
castle. Lathe. (3 Figs.) October 29, 1936.—The inven- 
tion enables a screw-cutting centre lathe to be adapted for 
accurate screw-cutting by means of a die-holder held 
in an attachment so that, while the accuracy due to the 
work being held between centres is retained, both the 
time occupied by the operation and the cost are very 
much reduced. The die-holder is of the adjustable type 
wherein the dies can be simultaneously adjusted to cut 
screw threads of different diameters. The attachment 
comprises a carrier a having an upstanding housing for 
the die-holder c, s being the usual clamp for locking the 


is to be 


rollers r being off the ground 
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dies in the holder after adjustment. The carrier q 
has a base-plate provided with a dovetail groove +o 
engage the saddle g of the slide-rest on the bed of +}, 
lathe. When in position on the saddle, the carrier rigi:|}, 
supports the die-holder so that its axis coincides w tj 
the line between the lathe centres. Screws k in the b 
plate secure it to the saddle after adjustment. In actic. 
the rod to be screw-cut is centred in the lathe, the t 
stock centre n being of reduced elongated form. 
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carrier is initially positioned so that the die-holder 

embraces the centre n. The saddle is then moved along 
the lathe bed by the lead screws so that the dies engag: 
the rod, which is revolved in the usual manner. As the 


| work is centred in the lathe before the screw-cutting is 





commenced and is continuously supported between the 
centres of the lathe during the cutting operation, accuracy 
of the thread cut by the dies is onsutel, and the finished 
thread can be cut by a single traverse of the die-holder 
over the work. The dies are retracted in the usual 
manner at the end of the cut to disengage them from 
the work. (Sealed.) 


MOTOR ROAD VEHICLES. 
Automotive Products 


Company, 
Limited, of London, and G. R. G. Gates, of London. 


487 ,802. 


Hydraulic Brake. (4 Figs.) February 25, 1937.—The 
brake is a hydraulic brake in which there is provision for 
auxiliary mechanical operation by the hand-brake lever 
of a motor car. An auxiliary operating member extends 
into the cylinder and thrusts upon the pistons in the 
same direction as the pressure fluid. The back plate of 
the brake carries a wheel cylinder fitted with opposing 
pistons 12 and 13, which work on a pair of brake shoes 
14 and 15. The cylinder is formed at each end witli 
external radial projections which mate with corresponding 
longitudinal notches formed in end caps secured to the 
pistons, relative rotation between the pistons and the 
caps being prevented by pins 20. The pistons can 
thus slide within the cylinder, but are incapable of 
rotating. The auxiliary operating mechanism consists 











of a member 21 which fits within the cylinder and 
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has gear teeth on a part of its circumference hes 
mesh with the corresponding teeth of a rack 23 on the 
end of a rod 24, which passes through a rubber king 
cup in the cylinder wall. A flexible boot is fitted te 
prevent the ingress of dirt. In order that the pistons 
12 and 13 may be mechanically forced apart by rotation 
of the member 21, the latter has a pair of opposing spigot= 
each formed with a pair of helical cam surfaces 29 and 3U. 


respectively , arranged In Opposite senses, and th ston 
are fitted with projections which mate with these surfaces 
Rotation of the latter will thus cause the pistons po 
move apart. Each of the spigots is fitted with a sleeve 33 
to preserve the alignment of the parts. Whe! the 
brakes are operated hydraulically the projectior 1 the 
pistons slide within the sleeves 33, while the app!icatie! 
of a pull brings about rotation of the m ombe r 21, whiel 
in turn separates the pistons 12 and 13. Adjustment for 
wear of the brake linings is effected by rotat the 
head 34 on a stem which is screwed into the pis' 13, 
the adjustment being maintained by a4 sprin — 

au. 


engaging with notches in the circumference of t! 
(Sealed ’ 
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THE LOCHABER WATER-POWER 
SCHEME. 
{ue Lochaber water-power scheme, a further 


section of which has recently been completed, is 
being carried out under an Act of 1921. This 
,uthorises the utilisation of water from a catchment 
area of 303 sq. miles in the south-east of Inverness- 
shire, extending from Loch Linnhe to the upper reaches 
of the River Spey, as shown in the map reproduced 
in Fig. 2, page 330, and in the longitudinal section 
given in Fig. 10, Plate XV. The annual rainfall 
in this area varies from 160 in. at the summit of 
Ben Nevis to 50 in. at the northern boundary, some 
33 miles from that mountain, and the scheme, when 
finished will provide a total storage of 9,471,000,000 
cub. ft. The first portion of the work was completed 
1929, and has already been fully described 
ENGINEERING.* This enabled the water from 


in 
in 
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from + 784 O.D. to + 819 O.D., a she which | and clay rendered a flatter slope desirable. 





As will 


necessitated the diversion of the London and North | be seen, the dam itself is of the gravity type, and 
Eastern Railway for nearly a mile above Treig dam, | is 130 ft. high above river level and 700 ft. long. 


|a short distance south of Tulloch station. 
reservoirs, Loch Laggan and Loch Treig, 
gave a combined capacity of 9,318,000,000 cub. 
ft. 


The two | The foundation was carried down about 5 ft. 
thus | sound rock at the downstream toe and was sloped 


At the Fort William end of the main tunnel | about 1 in 12. 


into 


| down towards the upstream face at a gradient of 
At the upstream face the excavation 


a third pipe has recently been connected to the | was carried down a further 5 ft. to 10 ft. in a narrow 


original penstock tunnel, while a second penstock | trench, 
tunnel from which two further pipes lead to the | resulting trench was as much as 20 ft. 
The number | level of the rock surface and 50 ft. below the river 


power station has been constructed. 


of main generators has also been increased from | bed. 


five to ten. 


so as to secure impervious rock. The 
below the 


Grout holes of various depths up to 165 ft. 
| were drilled to cross the joints in the rock and were 


In the third and final stage, the upper Spey will | grouted at a pressure exceeding the final water 


be diverted westward into the River Pattack, which, | pressure at that place. 
The | were well tied to the concrete by 1} in. diameter steel 


as shown in Fig. 2, flows into Loch Laggan. 


Smooth vertical rock faces 


result will be that whereas originally the Upper | dowels and the rock was coated with neat cement 
Spey flowed north-eastwards to discharge into the | grout and 2 in. of 2 to 1 cement mortar immediately 


North Sea, on completion of the scheme the Spey will! before the concrete was laid. 


The cut-off trench 














DOWNSTREAM. 


Fie. 1. LaeGan Dam FROM 








Loch ‘Treig to be led through a tunnel some 15 miles | flow into the Spean and will discharge into the | and the upstream face of the dam, to a depth vary 


long to 
William. 


a surge 


chamber on the hill above Fort | Atlantic 
Several streams, which crossed the route, | about by constructing a dam 900 ft. long and 30 ft. 
were also tapped, and were led into the tunnel by | high across the Spey above Laggan bridge, while | carried out within cofferdams. 


Ocean. 


This change will be brought| ing from 7 ft. to 2 ft. at the crest, was formed in 
|4 to 1 concrete with 1-in. aggregate, this work being 


The remainder was 


means Of shafts or adits, as also indicated in Fig. 10.| an aqueduct of 1,200 cusecs capacity will convey | of 7 to 1 concrete, with 2-in. aggregate, with the 
From the surge chamber the water passed through | the water across the watershed into the Pattack and | exception of a layer of 4 to 1 concrete, 1 ft. in thick- 


two pipes, each of which was 3,000 ft. long and 66 in. 


in diameter, to the power house, the gross available | 10. 


head being 764 ft. 


| thence into Loch Laggan, as shown in Figs. 


with five 10,000-h.p. turbo-dynamos, each of which | main generators in the power-station will be brought 


generated direct-current at 300 volts when running | up to twelve. 
and the water was finally discharged | Messrs. C. S. Meik and Halcrow, 16, Victoria-street, 
iver Lochy through a tail race 3,000 ft. long. | London, S.W.1, and we are indebted to Mr. W. T. 


at 250 r.p.m., 
into the 


The engineers of the scheme are 


lhe second portion of the scheme was designed | Halcrow of that firm for permission to publish the 


to 
loch Ossian catchment areas by the construction 
of a dam across the River Spean at a point about 
+; miles below the outlet from the former loch, 
where there is a constriction in the valley. Loch 
laggan and Loch Treig were also connected by a 
tunnel 23 
way being led in by adits or shafts. The level of the 
loch Treig was raised by constructing a dam 
at the end of Idir loch, a small sheet of water at the 
northern extremity of the main reservoir. In con- 
sequence, the overflow level of Loch Treig was raised | 


ENGINEERING, vol. exxx, pages 610 et seq. (1930). 


Sew 


miles long, three streams passed on the | 


vllect the discharge from the Loch Laggan and | following details of the civil engineering works at 


Loch Laggan and Loch Treig and of the latest 
extensions to the pipe line. 

The Laggan dam, a view of which appears in Fig. 
and the construction of which will be clearfrom Fig. 5, 


across the River Sp:an, about 4} miles below its 
outlet from Loch Laggan. Between this outlet 
and the dam, the bed of the river was dredged out 
from + 816-5 O.D. to + 802 O.D., in order that 
the loch level might be drawn down to + 804 O.D. 
A channel with a base width of from 35 ft. to 52 ft. 


was then formed on a gradient of 1 in 7,000, the | 


side slopes being at 1} to 1, except where fine sand 





2 and | 
A third pipe, making six in all, will be added | 
The power-house was equipped | to the second penstock tunnel and the number of 


ness at the downstream toe. The individual blocks 
comprising the structure, were separated by radial 
contraction joints at intervals of about 45 ft. These 
joints were rendered watertight by joggled copper 
strips, which were embedded in adjacent blocks and 
were surrounded by a 6-in. cylindrical space filled 
with Trinidad asphalt and coal-tar pitch mixed with 
15 per cent. of refined coal tar. To guard against 
seepage, a layer of two coats of reinforced gunite was 
carrie 1 up to the new low-water level at -+- 804 O.D. 
The base of the upstream face, from its junction with 


1,| the rock to the river bed, was waterproofed with 
| Sika 
page 331, and Figs. 6 to 9, Plate XV, is constructed | 


waterproofing compound, and the crevice 
against the upstream face was then filled to ground 
level with crusher dust. The downstream face of 


| the dam terminates in a curved toe, which is pro- 


tected by a granite pitching set in cement mortar, 
in order that the overflow should leave the dam 
horizontally. 

To comply with the conditions regarding flooding 
laid down in the Act, the dam incorporates not only 
a plain overflow spillway, but six syphons of 3,600 
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cusecs capacity, the crest levels of all of which are 
at + 820 O.D. In addition, there is a 5-ft. scour 
outlet at + 712 O.D., and in two bays at the south 
end, there are stop logs, the removal of which 
enables the crest to be lowered by 3 ft. 

The syphons, the position of which in relation to 
the dam will be clear from Figs. 5 and 6, and from 
the views given in Fig. 1 and Fig. 18, on page 342, 
are shown in section in Fig 8, Plate XV. Of the six, 
two are arranged to prime with 6-in. overflow, two 
with | ft. and two with 1 ft. 3 in. of head above 
crest level. As will be seen, the mouths are outside 
the section of the dam, and are 6 ft. 10 in. wide. 
such a throat being suitable for a discharge up to 
650 cusecs. The outlets are 4 ft. in diameter and 
are set alternately 55 ft. and 65 ft. below the crest 
in order to reduce the stresses set up in the dam. 
They are fitted with cast-iron jet dispersers. ‘The 
passages are circular and are 4 ft. 6 in. in diameter 
to within 16 ft. of crest level, while above this 
a transition length, reducing to 3 ft. is intro- 
duced, the full throat s-ction being attained at the 
horizontal diameter of the crest, as shown in Fig. 8. 
The circular portion is of reinforced concrete, which 
on the transition length and upper bend is lined with 
welded mild-steel sheeting. At the downstream end 
the 30 deg. bend is of cast-steel. 

The inlet cowl forning the mouth of the syphons 
is bell-mouthed, and the lip is set well below crest 
level, being immersec. to a depth of over 8 ft. when 
the syphons are in operation. This, it is claimed, 
reduces the loss of head at the inlet, so that the 
tendency for the water surface to be drawn down 
is negligible and the formation of air vortices is 
discouraged. Intermittent making and breaking, 
due to the lip being uncov. ted by wave action is pre- 
vented, and there is little chance of the mouth being 
sealed by ice. The mouths are protected by 
parallel flat bars, as also shown in Fig. 8. These 
are set at 45 deg. to the horizontal and the gratings 
thus formed also tend to discourage the formation 
of vortices. 
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Fie. 3. Intake Gate or LaaGan Dam. 


To enable the syphons to be broken before the | 6 ft. 4 in. long. These enclose a considerable area 
reservoir is drawn down to lip level, two of the inlets | so as to reduce the velocity and prevent local dr “we 
consist of a straight lip formed by a bent steel plate,!down of the water surface. They are shit Ide 
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|of granite rubble pitching bedded on an 18-in. 
THE LOCHABER WATER-POWER SCHEME. |layer of gravel and quarry ridd. The excavation 

| of the first 10 ft. of core wall was carried out in the 
MESSRS. C. 8S. MEIK AND HALCROW, MM.INST.C.E., WESTMINSTER. | open, that of the next 16 ft. in a timbered trench 
}and that of the final 31 ft. 6 in. in steel piling. 
A key was formed at an average depth of 6 ft. 
| below the rock surface, while, in addition, the rock at 
| the base of the key was drilled and grouted under 
| pressure. 

The flood discharge at the Treig dam is estimated 
|to be 7,600 cusecs and after consideration of alter- 
| natives, it was decided that the most economical 

design of spillway would be a plain overflow in 
which 330 ft. of the top of the core wall formed the 
crest. To protect the rubble filling on the down- 
stream side, an apron, consisting of interlocking 
reinforced concrete slabs, 14 ft. 6 in. by 15 ft. by 
12 in. thick, was laid on the rubble filling. This apron 
MES 9°04 Gre terminates in a mass concrete toe, which is arched 
Sz, CES Hl 28s. between and supported by six piers. Four of these 







Fig. 4. Fig.5. 


sfoss SECTION ON C.L. 
DRAINAGE CULVERT 







CROSS SECTION OF 
Res TUNNEL IN ROCK 


pe piers are founded on bed rock, one on gravel, and 
go) one on piles. The space under the arches between 
Bes |the piers is sealed by a curtain wall which rests 






\° i} -Rad.9.1"--- |on sheet-steel piling. The upper surface of the toe 
0." |is curved to ensure the formation of an hydraulic 
Whe? | jump, and is lined with granite ashlar. At the sides 
VA of the apron, vertical walls 8 ft. high with an over- 


| hang coping protect the sides of the valley and 
| deflect the overflow towards the river channel. To 
| prevent the flow being concentrated at the two ends 
| of the toe, an inclined baffle wall is inserted in the 
apron on each side, so that deflection occurs. These 
baffle walls are 4 ft. high and have a slope length 
of 108 ft. Large rubble is filled against the toe as 
an additional deterrent against scouring action. 


(To be continued) 


























THE INSTITUTE OF METALS. 
(Continued from page 305.) 














CONTINUING our account of the annual] general 
meeting of the Institute of Metals, held in London, 
on March 8 and 9, we now deal with the proceed- 
ings of the afternoon of Wednesday, March 8. 


Heavy Rubble 


2 Tons min. Size 


42 os 
Granite X56 3-2 %, 
Toestone ~ 


VapPouR PRESSURE OF ZINC IN BRASSES. 
Mr. R. Hargreaves when submitting the first 
paper taken at this session, dealing with 
‘The Vapour Pressure of Zinc in Brasses,”’ stated 
that although no actual measurements of the 
| vapour pressure of zinc in solid brass, below the 
melting point, appeared to have been made until 
recently, it had long been realised that a consider- 
able vapour pressure must exist, and that the 
from the effect of wave action by a curtain wall, | cofferdam was constructed to prevent high water in | changes occurring at the surface of solid brass, in 
which is carried 8 ft. below the water surface. Loch Treig interfering with the work. As shown| particular when it was heated for annealing or other 
‘The remaining two pairs of syphons are fitted | in Fig. 10, three streams were diverted into the | purposes, must be due, in large measure, to this 
with an air valve, which is of the balanced cylindrical | tunnel through shafts. These shafts, as described | cause. The vapour pressure of zinc must there- 
type and is operated by a float to which it is rigidly | in the previous article, are sub-divided by parti- | fore be of special interest in relation to the bright- 
connected, This float lies in a tank into which| tions to allow the escape of the air entrapped by annealing and smooth surface finish of brass. 
water flows over a notch as the reservoir level rises. | the falling water. The dam and intake constructed | Hence, the pressures of zinc vapour in equilibrium 
The water then passes out through a drain which is | at one of these points is illustrated in Fig. 17, page | with zinc-copper alloys containing from 1 per cent. 
led through the dam and discharges on its down- | 342. The actual outfall of the tunnel is into Loch| to 51 per cent. zinc, and also in equilibrium with 
stream face. At a certain level, the rate of inflow | Idir, which was separated from Loch Treig by a/| some aluminium brasses and nickel brasses, had 
exceeds the capacity of the drain and the tank spit of shingle and a narrow channel. Scour from | been determined at various temperatures to within 
fills, causing the float to rise and so close the air|the tunnel was, therefore, permitted to continue | about 25 deg. C. of the melting points of the alloys. 
valve and the syphon primes. The reverse process | until a channel at a steep and fairly uniform gradient | The lower limit of temperature was such that the 
takes place with falling water level and the valve had been formed. This was then trimmed to | vapour pressure of zinc was only about 1 mm. of 
opens breaking the syphon positively and quickly | trapezoidal section and lined with reinforced-| mercury. A further series of experiments had been 
— the water level is only 3 in. below priming | concrete to give a cross-section 30 ft. wide at the | conducted in which the vapour pressure of zinc in 
ve | bed with slopes of 1} to 1. | the annealing atmosphere was adjusted so that zinc 
, I he tunnel connecting the Laggan and Treig| The Treig dam, a view of which appears in Fig. 16, | loss or uptake took place. The loss or gain of 1 mg. 
“us 1s 23 miles long and its intake is closed by a| page 342, and the construction of which will be clear | or 2 mg. per square centimetre had little roughening 
i ee a view of which appears in Fig. 3. | from Figs. 11 to15, Plate XV, embodies animpervious | effect, but the loss or gain of more than 4 mg. per 
cetas an grooves for stop logs are provided | core wall, which forms a water-tight seal up to crest | square centimetre had a more pronounced effect, 
; ' at the intake and the outfall. The first 11,000 | level at + 819 0.D. The exposed dam is 380 ft. long | both on the colour and smoothness of the surface. 
“. of the tunnel is built in granite, the cross- | and 40 ft. high, whereas the length of the core wall | In the case of 70 : 30 brass specimens in which there 
aon being as shown in Fig. 4. Excavation was | at crest level is 675 ft. and the maximum depth is| was no zinc loss, there was very little change in the 
+ soa hes blasting from eight working faces, the | 122 ft. The core wall is of concrete, which is keyed | surface, although in some of the high-temperature 
ok a section permitting the use of a double into the bed rock. It varies in width from 6 ft.| annealing experiments, surface etching could be 
placis 2 uring construction and facilitating the | to 10 ft. at the surface, subsequently tapering to | observed under the microscope. 
hom ig of the concrete lining. Near the outfall 5 ft. at the crest. On the downstream side it is| The discussion was opened by Dr. W. H. J. 
am Pare: @ moraine section, where fine running supported by rubble filling to a 3 to 1 slope, with an | Vernon, who stated that, in the course of somewhat 
rowers 48 encountered. This was broken out from | inverted wedge of hand-packed rubble immediately | similar work, he had found that the results were 
“ings and cast-iron lining segments, which were | adjacent to the wall. On the upstream side, the | profoundly affected by the surface condition of the 


(6620.8.) 





= covered with concrete, were inserted. A view in wall is reinforced by 14 in. vertical bars placed at | specimens, i.e., whether they had been abraded, 
, , - portion of the tunnel, looking towards the outfall, | 12 in. centres and there is soft sandy filling with | turned in a lathe, or etched by acid pickling. The 
“Ppears in Fig. 19 on page 342. Near the actual|impervious material against the core, which is | next speaker, Mr. J. C. Bailey, said that the investi- 


outfall cut-and-cover methods were adopted and a formed to a 3 to 1 slope and is protected by 18 in.' gation was of importance in connection with the 
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bright-annealing of brass. He had found that when 
63 : 37 brass was annealed in a reducing atmosphere 
it had the etched effect which the author mentioned, 
and when annealed in an oxidising atmosphere the 
surface suffered oxidation. It seemed that the 
success of the bright-annealing operation required 
the volatilisation to be suppressed. A _ typical 
average annealing temperature for brass was 
fi) deg. C., and at that temperature the vapour 
pressure was fairly high. In order to prevent the 
continual loss of zinc, another surface had been 
introduced in the form of a brass hood over the 
coil undergoing annealing. It had been ascertained 
that if the hood were very close fitting, no loss or 
gain of zine occurred at the surface of the brass. 
Mr. Ivor Jenkins, who spoke next, said that the 
controlling process in the loss of zinc was not the 


rate of evaporation of the zinc, but the rate of 


diffusion from the body of the metal to the surface. 

Mr. S. V. Williams said that the most recent 
technique for bright annealing was to combine a 
vacuum anneal with treatment in a very pure gas. 
Rolled strip was first annealed at 450 deg. to 475 deg. 
(‘, in a closed pot in a good vacuum. This had the 
effect of volatilising the rolling lubricant left on the 
strip and also got rid of entrapped air. After a 
while, a change over to a pure gas, such as cracked 
ammonia, was made, and the strip annealed at 
550 deg. to 600 deg. C. in a stagnant atmosphere. 
With this procedure, the loss of zinc was very 
amall, and, of the various methods tried, this one 
had been found the most satisfactory for the bright- 
annealing of brass. In the course of a brief reply, 
Mr. Hargreaves said that Mr. Jenkins’ point that the 
rate of arrival of the zinc at the surface of the metal 
was the controlling factor might be true for clean 
surfaces, but might no longer hold when the surface 
was oxidised. 


INTEROCRYSTALLINE CORROSION OF ALUMINIUM 
ALLoys. 

The Influence of Static Stress and Heat Treat- 
ment on the Intercrystalline Corrosion of Some 
Wrought Aluminium Alloys,” was the title of the 
next paper on the agenda. It was by Messrs. J. D. 
(irogan and R. J. Pleasance, and was read in 
abstract by the latter. The authors stated that 
they had examined the intercrystalline failure, 
under static stress, of the aluminium alloy contain- 
ing 3 per cent. of copper and 20 per cent. of zinc, 
and of kindred alloys, in the form of wrought, 
heat-treated strip, and had investigated the influence 
of heat treatment on the sensitivity of the alloys 
to such failure. It had been found that the sensiti- 
vity increased with the quantity of zine in solid 
solution. The method of cooling after the solution 
heat treatment at 450 deg. C. exerted a considerable 
influence on the susceptibility to intercrystalline 
cracking, sheet cooled in air being distinctly more 
sensitive than that quenched in cold oil. The time 
needed for fracture to occur increased rapidly 
with decrease of the applied load. No lower limit 
of stress, below which failure did not occur, had, 
however, been detected, and intercrystalline attack 
took place in salt solution in the absence of exter- 
nally-applied stress. In this respect these alloys 
difiered from the a brasses. The intercrystalline 
corrosion of 3 : 20 copper-zine alloy, stressed in salt 
solution, appeared to be exactly similar to that in 
air, except that failure occurred much more rapidly 
in the liquid. Failure in air appeared to be due to 
selective attack of the grain boundaries by some 
constituent of the atmosphere ; in some experiments 
in which material was subjected to stress in the 
absence of air, failure did not occur. Subsequent 
exposure to stress in air, however, produced fracture 
in the normal manner. 

Dr. H. Sutton, who opened the discussion, said 
that it was known that Duralumin quenched in cold 
water was less liable to intercrystalline corrosion 
than material quenched in boiling water. On the 
other hand, it was necessary to proceed carefully 
in deciding whether a specimen was susceptible 
or not to this form of corrosion. In some cases, 
intererystalline corrosion had been looked for for 
six months, and no sign of it had been found. It 
had developed, however, after nine months. A 
subsequent speaker, Dr. W. H. J. Vernon, referred 
to tests conducted by the authors on specimens 








contained in moulds into which molten vaseline, 
thickened by the addition of 10 per cent. of ceresine, 
had been poured. Such tests were not usually very 
conclusive, and, as the authors had pointed out, 
some of the early failures they had obtained in their 
tests were due to incomplete exclusion of air. On 
the other hand, tests carried out in purified air 
might be of great interest. Professor A. von Zeer- 
leder, who also spoke in the discussion, said that 
cases had arisen in which two sheets in the same 
batch of Duralumin should have been identical in 
all respects, yet one showed a tendency to inter- 
crystalline corrosion and the other did not. Investi- 
gation had resulted in proving that the pre-cooling 
time, i.e., the interval of time between the removal 
of the sheet from the furnace and the quenching 
of it, had a profound influence on the tendency to 
intercrystalline corrosion. This interval ranged from 
a few seconds to as much as a minute or two. The 
investigation had indicated that sheets quenched 
within 10 seconds of their removal from the furnace 
showed no tendency at all to the corrosion, after 
20 seconds there was a slight tendency, and after 
30 and 40 seconds, and upwards, the tendency 
became more and more marked. Hence the sheets 
were now always taken as quickly as possible from 
the furnace to the quenching tank. 

Mr. Grogan, who briefly replied, agreed that the 
practical difficulties involved in the testing of 
specimens out of contact with air were considerable. 
They had, however, done further work in purified 
air. The air has been washed in acid and alkali 
and finally dried with calcium chloride. In such a 
purified atmosphere, susceptible material had stood 
up for three days without failure. It failed quickly, 
however, when exposed to moist air. It could thus 
be concluded that the attack was chemical and 
that moisture was undoubtedly one of the factors 
involved. 


EMBRITTLEMENT OF TIN AT ELEVATED 
‘TEMPERATURES. 

The next paper considered dealt with the ** Em- 
brittlement of Tin at Elevated Temperatures and 
its Relation to Impurities." It was by Dr. C. E. 
Homer and Mr. H. Plummer, and was presented 
to the meeting by the former. The authors stated 
that their investigation had shown that the em- 
brittlement of tin at elevated temperatures was not 
a property of the pure metal, but was caused by the 
presence of impurities. The latter formed eutectics 
or solid solutions, which fused at temperatures below 
the melting point of tin, and thus lead to inter- 
granular fracture. By means of a simple bending 
test, the temperature at which brittleness first 
occurred had been determined for both cast and 
annealed specimens of tin containing additions of 
lead, copper, bismuth, cadmium, silver, zinc, iron, 
antimony, or arsenic. In each case the tempera- 
tures could be correlated with the solidus of the 
equilibrium diagram, and it had been found that, in 
many cases, the method could be employed to 
determine the solidus lines quickly and accurately. 
Solidus lines had been determined in this manner 
for the tin ends of the systems, lead-tin, copper-tin, 
cadmium-tin, silver-tin, and zinc-tin, and certain 
new values ascertained for limits of solid solubility. 
Some investigations had also been carried out on 
the effects of adding two or more impurities simul- 
taneously to tin. The Brinell hardness of pure 
tin had been determined over a range of tempera- 
tures between 0 deg. C. and the melting point, and 
the curve showed no inflections. Whilst the 
embrittlement of tin on heating had been well 
known for many years, it had hitherto been ex- 
plained by assuming the existence of a brittle 
allotropic modification, stable at elevated tempera- 
tures. This modification, known as y-tin, was 
considered to crystallise in the rhombic system, 
whereas the normal form of tin was tetragonal. In 
the light of the results obtained in the present work 
it was concluded that the y-modification did not 
exist, and that many of the effects previously 
ascribed to it had been caused by impurities. 

Mr. J. Cartland, in opening the discussion, said 
that the authors’ results had emphasised that quite 
small traces of eutectic caused failure under low 
stress at elevated temperatures. Many metallur- 
gists had been brought up on the tradition of the 
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y-tin modification, but the authors had shown 
conclusively that such a modification did not exist. 
The only other speaker, Dr. D. Stockdale, cast 
doubts on the accuracy of the results, for the solidus 
line determinations, obtained with the authors 
bending-test apparatus. In the cadmium-tin dia- 
gram, for example, Hanson and Pell-Walpole, 
employing scientific methods including electrical- 
resistance measurements, had found that the points 
at which the curve abruptly changed direction 
occurred at 0-9, 1-9, and 5-7 per cent. of cadmium. 
The corresponding points obtained by the authors 
occurred at 0-6, 1-4, and 5-2 per cent. There 
were thus appreciable discrepancies. In reply to 
this, Dr. Homer said that numerous experiments 
had been carried out, and they had always resulted 
in the points on the curve occurring at 0-6, 1-4 and 
5-2 per cent. The results were always regular and 
reproducible, and, if the points mentioned were not 
the correct ones, it would be difficult to find an 
alternative explanation. 


X-Ray INVESTIGATION OF COBALT-ALUMINIUM 
ALLoys. 


The last paper taken on Wednesday ~fternoon, 
March 8, was by Drs. A. J. Bradley and G. C. Seager. 
and dealt with “‘ An X-Ray Investigation of Cobalt 
Aluminium Alloys.” Dr Bradley, who presented 
the contribution, said that as a result of their work 
Dr. Seager and he had concluded that aluminium 
dissolved in the cubie form of cobalt, but not in the 
hexagonal, and it tended to preserve the cubi 
structure on cooling. After annealing at 320 deg. C. 
for several days, however, some of the dissolved 
aluminium was precipitated as CoAl, and the residual 
cobalt was converted to the hexagonal form. Several 
new phases had been found, and while the CoAl was 


' analogous to NiAl, the other phases were unknown 


in other binary systems. Their approximate com- 
positions were Co,Al,, Co,Al,, or Co,Al,, Co,Al,;, 
and CoAl,. The work was being continued as part 
of a general scheme of investigation on magnet 
alloys, in co-operation with the Permanent Magnet 
Association and the British Electrical and Allied 
Industries Research Association. In a brief contri- 
bution to the discussion, Dr. W. Hume-Rothery, 
F.R.S., said that with complex alloys of the kind 
investigated, the X-ray method alone was not 
sufficient and it was advisable to use the two methods 
available, namely, the X-ray and the microscopic, 
side by side in work of this type. 

At this stage of the proceedings the President 
adjourned the meeting until 10 a.m. on the follow 
ing day. 


Errect OF WORK ON THE MECHANICAL PROPERTIES 
oF Non-Frerrovs METALS. 


The whole of the morning of Thursday, March 9, 
was devoted to a general discussion on * The Effect 
of Work on the Mechanical Properties of Non- 
Ferrous Metals.”’ In connection with the discus- 
sion, four papers, by various authorities, on the 
forging and extrusion of aluminium alloys, on the 
drawing of brass rod, and on the working of the 
tin bronzes, were first considered. 

The first of the four contributions was by Professor 
G. Sachs, and was entitled “Some Observations 
on the Forging of Strong Aluminium Alloys.” In 
the absence of the author the paper was read in 
abstract by Mr. A. J. Murphy. It dealt in detail 
with such questions as the mechanical properties 
of forgings of Duralumin and similar alloys in the 
longitudinal and transverse directions ; the second- 
ary tensile stresses set up in many processes 0! 
deformation ; the forging of discs, impellers and 
bars ; ribs in forgings; and stresses set up during 
quenching. The author stated that the most 
serious defects in forgings were cracks in the flash, 
at the base of ribs, and on the surface of expanded 
parts. There were two fundamental methods of 
preventing cracks in the flash; either the flash 
could be made considerably thicker, or the volume 
of metal could be so adjusted that no flash occurred. 
In the case of thin ribs or walls it was important, 
in order to avoid cracks, to ensure that the metal 
flowed into or out of the rib symmetrically. In 
practice, it had often been found expedient te make 
the junction between the rib and the base less 
sharp. This had the same effect as thickening the 
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base and the danger of cracking was less with thicker 
ribs. “* Widening out ”’ constituted a very frequent 
operation in forging. In aircraft construction, for 
example, large numbers of headed rods and similar 
parts were employed. The fabrication of such a 
part in one operation was, in some respects, a 
stretching process and caused cracks. In the case 


of a recessed rod head, for instance, the correct | 


procedure was first to upset and then to impress 
the hollow. The examples given above showed 
that some of the most serious defects could be 
avoided by introducing changes of a more or less 
radical nature in forging practice. Some other 
sources of manufacturing troubles could be avoided 
by proper heat-treatment. 

The second contribution, entitled ** A Compari- 
son of the Extrusion Properties of Some Aluminium 
Alloys,” was by Mr. C. E. Pearson, who stated 
that a comparison had been made of the behaviour, 
during extrusion, of aluminium and that of its alloys 
containing 1-5, 2-5, and 5-0 per cent. copper ; 
1-25 per cent. copper and 10 per cent. zinc; and 
5 per cent. zine. 
copper-aluminium alloys had been found to increase 
with the copper content. In the range of tempera- 
ture studied (from about 260 deg. to 565 deg. C.), 
the difficulty was relatively greater, in comparison 
with aluminium, at high than at low temperatures, 
probably as the result of the increase in the solid 
solubility of copper. 
5 per cent. zinc on aluminium was to reduce slightly 
the necessary extrusion pressure over the entire 
range of temperature. The alloy designated CuZn 
(containing 1-25 per cent. copper and 10 per cent. 
zinc) had extrusion properties which were almost 
identical with those of aluminium. The existence 
of a simple relationship between the pressure and 
temperature of extrusion had been confirmed. It 
was concluded that the comparison made in the 
extrusion behaviour of the alloys was not greatly 
affected when the rate of extrusion was increased 
about 20 times. 
occurred in the billets during extrusion was prac- 
tically unaffected by variation in the speed and 
temperature of working; neither did it appear to 
be influenced by the composition of the billets. The 
mechanical properties of the alloys, however, 
depended to a marked extent on the temperature 
of extrusion. In the case of aluminium and the 
5 per cent. Zn alloy, the values for hardness, proof 
stress, and maximum stress fell as the working 
temperature was raised, and the elongation rose to 
a maximum and then decreased. In the alloys 
containing copper these changes were counter- 
acted, to an extent depending on the copper contznt, 
by an effect which tended to raise the strength and 
hardness and reduce the ductility. 

The third paper included in the discussion was 
by Dr. Maurice Cook and Mr. G. K. Duddridge, 
and was concerned with “The Effect of Drawing 
on the Hardness and Tensile Stress of Brass Rod.” 
Mr. Duddridge, who presented the contribution, 
stated that the investigation had shown that, in 
drawn rods the extent of the hardness variation 
depended on the size of the rod and the degree to 
which it had been cold drawn. In the larger 
rods examined, it ranged up to about 50 diamond- 
pyramid hardness points. In rods in the soft or 
extruded condition, the change in hardness over the 
‘ross-section was negligible, what little there was 
being confined to a narrow zone near the surface. 
Irrespective of the condition of the rod, the hardness 


R 
Fy or 0-7 R (R being the radius of 


Vv 
the rod) from the centre of the rod had been found 
to be practically the same as the mean hardness 
of the rod. On 1}-in. diameter rod, drawn with an 
18-5 per cent. reduction, the greatest variation 
noted in tensile strength over the cross section was 
6-2 tons per square inch, and on 2}-in. diameter 
rod, drawn with a 4-7 per cent. reduction, 3-65 tons 
per square inch. Impact values, as determined on 
the Izod machine, decreased from the centre of the 
rod towards the surface. Tests on specimens cut 


at a distance of 


from 2}-in. diameter rod in both the extruded and 
the drawn conditions, showed that the highest 
values for tensile strength, elongation, and impact 
t-pieces cut parallel to the axis 
The lowest values were obtained on 


were obtained on tes 


of the rod. 





The difficulty of extruding the | 


The effect of the addition of | 


Again, the manner in which flow | 


namely, the temperature of the commencement of 
forging, the temperature of the finishing of forging, 
and the type of furnace employed ; all three should 
be subject to strict control. The next speaker, 
Dr. A. G. C. Gwyer, said that Professor Sachs had 
stated that heterogeneous alloys, such as cast iron 
and Silumin, were very plastic under compression, 
yet completely brittle under tension. He could not 
understand this, because he had always thought 
that cast iron was not plastic under any normal 
conditions, and, of course, it was well known that 
Silumin was characterised by very high ductility 
in the cast state. Mr. Pearson had studied the 
effect of two main variables, namely, the ‘ompera- 
ture and the rate of extrusion, upon a number of 
carefully-graded aluminium alloys. He had, how- 
ever, excluded from his purview such factors as 
container temperature, die temperature, and size 
of billet in relation to cross-sectional area of the 
die opening. All these factors exerted, as the 
Small cylinders of each alloy were forged over a| author was well aware, a marked influence on the 
full range of temperatures, and the amounts of| structure of the product. He had, however, prob- 
cracking were compared. Contours showing the | ably rightly, excluded them from his study with a 
amount of cracking on a temperature-composition | view to avoiding undue complication. Another point 
diagram showed the presence of tough regions which | was that there had been a good deal of misconcep- 
could be used for fabricating the alloys. The alloys | tion in the past about the rate at which aluminium 
were rolled at the most suitable temperature, | alloys work-hardened. Statements had often been 
indicated by the diagrams, down to 0-020-in. strip. | made that this or that alloy hardened very rapidly, 
In the case of alloys rolled below the recrystallisation | or more rapidly than some other alloy, and such 
temperature, alternate rolling and annealing was | statements were very rarely accompanied by con- 
employed. Other alloys were hot-rolled. Alloys | vincing data in support. If the percentage increase 
containing from 17 per cent. to 19 per cent. tin,|in tensile strength were plotted against the per- 
and those containing more than 25 per cent. tin, | centage reduction by rolling, it would be found that 
could not be fabricated into thin strip. The equili- | while each alloy followed its characteristic curve, 
brium of the ternary copper-tin-phosphorus alloys | all these curves had the same slope initially, so that 
containing up to 25 per cent. tin and up to 1 per! the percentage rate of increase of tensile strength 
cent. phosphorus, had been determined at 600 deg. | fell off more or less rapidly, according to the alloy. 
C., micro-examination being carried out on 0-050-in. |The harder the alloy in the fully-annealed state 
strip. Tough strip was only obtained from the «,| the less was its capacity for hardening by cold- 
B and y phases, the lower-temperature phases working. 
being brittle. Phosphide in the maximum amounts Dr. L. Frommer dealt at some length with the 
present did not affect the physical properties. The X-ray examination of cold-worked and annealed 
examination of alloys near the «-phase boundary, | alloys, and showed, with the aid of a series of slides, 
i.e., those containing 13-16 per cent. tin, were made how the amount of cold work could be determined 
in greater detail. These alloys gave the maximum | hy an examination of the X-ray patterns obtained. 
strength obtainable in the series. A subsequent speaker, Mr. A. J. Murphy, emphasised 
In opening the general discussion, Dr. H. W.} the benefits which resulted if a fine grain size 
Brownsdon said that the properties which could could be obtained in the original cast ingot. This, 
be developed in a wrought product were dependent | he said, was especially true for large forgings 
on the metal or alloy from which it was made; made from cast ingots without the interposition of 
the structure of the initial casting; the tempera- an extrusion process. It often happened in these 
ture, degree, and method of deformation ; and the | cases that the amount of hot reduction which would 
heat-treatment received prior and subsequent to | be desirable could not be applied, because the ingot 
forging. Since the production of a casting could required would be unmanageably large. In these 
be considered as the first step in the making of a circumstances, effective grain refinement of the 
wrought product, this operation became important, | cast billet had an effect on the mechanical proper- 
as the success or otherwise of subsequent deforma- | ties equivalent to that of an increased amount of 
tion might depend largely on the conditions under | hot working. The benefit’ was felt in the tensile 
which the casting had been produced. Casting | strength, which could be increased by about 10 per 
| conditions which favoured grain refinement and the | cent., but more markedly in the elongation, which 
removal of dissolved gases, and reduced segregation | might be doubled by the effect of a grain-refining 
effects to a minimum, should be observed in order | addition. 
to develop maximum malleability. The next) Professor F. C. Thompson said that Professor 
speaker, Mr. W. C. Devereux, who referred mainly | Sachs had stated that little fundamental work had 
to Professor Sachs’ paper, said that, lest any of | yet been recorded on the fabrication of articles 
the users of light-alloy forgings should go away with by forging. This was probably true of the non- 
an alarming mental picture of concealed defects | ferrous metals, but it certainly did not hold for the 
and planes of very low strength in highly-stressed | steels, and, in many respects, there was a close 
parts, it might be pointed out that, with a full | similarity between the forging characteristics of the 
appreciation of the difficulties to be encountered, | ferrous and the non-ferrous metals. Professor Sachs 
it was possible by intelligent manipulation to avoid | had also mentioned the deliberate adoption by 
entirely the occurrence of the defects described. engineers of cast rather than forged products in 
Professor Sachs had illustrated the variation in the | some cases. Reasons for this had been given, 
properties of a high-strength Duralumin alloy con- | byt one reason which had not been mentioned was 
taining 1 per cent. of magnesium and 1 per cent. of | that, in many instances, the resistance to creep at 
manganese when taken in the longitudinal and | high temperatures was distinctly better in cast than 
transverse directions. Alloys which possessed a | jn forged products. Professor Sachs’ statement 
greater homogeneity of microstructure at the forging that, without exception, the mechanical properties 
temperature, however, would usually possess greater jn the transverse direction were inferior to those 
uniformity of properties. Moreover, a solid-solution | jn the longitudinal must be challenged. To take 
alloy, worked in one direction, should, upon anneal- | one example ; with a forging ratio between the 
ing, show no loss in strength in a direction at right ingot and the billet of about 6, the maximum stress 
angles to the direction of working. value of a material in the transverse direction was 
Professor W. R. D. Jones expressed the view that 57-5 tons per square inch, and in the longitudinal 
temperature control was of very great importance | direction 57-9 tons. There was also available a 
in forging operations. If, for example, the tempera- large amount of evidence of the same kind. It 
ture at which a forging was finished was too high, was, however, in the ductility, and particularly in 
grain growth took place—often rapidly. Forging the impact value, that the influence of the direction 
was an art which depended on three main factors, of working in relation to the direction of testing 


transverse test-pieces and intermediate values on 
test-pieces cut at 45 deg. 

The fourth and last paper dealt with in the 
discussion referred to “The Effect of Composition 
and Constitution on the Working and on Some 
Physical Properties of the Tin Bronzes.” It was 
by Mr. R. Chadwick, who, in presenting it, said that 
he had made a systematic study of the working 
properties of the cast tin bronzes containing up to 
30 per cent. tin, both pure and with additions of 
0-1 per cent. and 0-5 per cent. phosphorus. Where 
possible, alloys had been fabricated into strip, and 
the properties of representative alloys determined. 
The casting of many of the alloys was difficult, 
owing to the liability to severe segregation in the 
ingots produced. Special precautions were taken 
to avoid contacts with reducing gases at all stages, | 
and, in addition, the gas content of the copper was | 
reduced by oxidation. The small castings required 
for the work were free from appreciable segregation. 
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was most important, The next speaker, Dr. R. 
Genders, thought that when he had spoken of cast 
iron and Silumin being plastic under compression 
and completely brittle under tension, Professor 
Sachs was no doubt referring to the high-temperature 
properties of these materials. In the manufacture 
of large steel forgings it was known that the trans- 
verse properties deteriorated progressively as the 
amount of forging increased. Hence, the size of 
the finished forging usually governed the size of the 
original ingot. Dr. H. W. Brownsdon, in a second 
contribution to the discussion, said that Mr. Pearson 
had taken his hardness measurements in the centre 
of his rods. Could this figure be quoted as the 
hardness of the rods? It was quite evident that 
there should be some standardisation regarding the 
positional as well as the directional mechanical 
properties of materials. 

Mr. Pearson, who made a brief reply to the discus- 
sion, said that he had avoided too many complicating 
factors in his investigation, and, as stated, had 
concentrated more particularly on the effects of 
temperature and pressure. Dr. Brownsdon’s last 
criticism was a legitimate one. He had made a 
number of tests at different points, and as a result 
of the figures obtained had decided to standardise 
matters by taking hardness readings at the central 
point. Mr. Duddridge and Mr. Chadwick also 
briefly replied, the latter emphasising that the 
contour method adopted, in which the amount of 
cracking of alloys during forging was shown on 
a temperature-composition diagram, had enabled 
him to make a rapid survey of a wide field. The 
alternative of making tensile specimens and testing 
them would have been very laborious, and the 
amount of work involved would hardly have been 
justified. 

At this stage the President adjourned the meeting 
until 2.30 that afternoon. 


(T'o be continued.) 


SOLAR TELESCOPE AT OXFORD 
UNIVERSITY OBSERVATORY. 


(Concluded from page 269.) 





THe general arrangement of the spectrograph 
can be followed from the elevation and plan given 
in Figs. 22 and 23, but, as will be obvious, only the 
end parts are shown in these illustrations in order 
As previously mentioned, the 
spectrograph was constructed by Messrs. C. F. 
Casella and Company, Limited, Regent House, 
Fitzroy-square, London, W.1, with the exception of 
the prisms, lens and some other optical parts, which 
were made by Messrs. Adam Hilger, Limited, 98, 
St. Pancras-way, Camden-road, London, N.W.1. 
The essential parts of an ordinary spectrograph are, 
of course, a slit, a collimating lens to form the light 
passing through the slit into a parallel beam, a prism 
or prisms in passing through which the light is 
dispersed according to its wavelength, and a 
camera lens which brings the dispersed beam to 
a focus so that a series of images of the slit is formed 
side by side, the series of images constituting the 
spectrum. The optical system employed in the 
Oxford spectrograph differs somewhat from this, 
in that the functions of the collimating lens and the 
camera lens are combined in a single component ; 
the diagram, Fig. 21, will make this clear. The 
divergent beam from the slit on the right is rendered 
parallel by the combined collimating and camera 
lens on the left and passed through a system of 
three prisms, two of which are 60-deg. prisms and 
one a 30-deg. prism. The light on reaching the 
face ab of the latter, is reflected back so that it 
traverses all three prisms in two opposite directions, 
the dispersion obtained in this way being twice as 
great as would result from a single passage through 
the prism system. On emerging after its second 
passage through the prisms, the beam again passes 
through the combined collimating and camera lens 
and forms a spectrum on a plate placed close to the 
slit on one side of the optical axis. The Hartmann 


to economise space. 


diaphragm indicated in Fig. 21 is used for making 
focus tests in conjunction with diaphragms on the 
face of the slit, 

Referring now to the optical components, we may 
mention that the prisms: are of dense flint glass cut 
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from a block weighing about 750 lb., made by 
Messrs. Chance Brothers and Company, Limited. 
They are 15-2 cm. in height and have a face length 
of 24-7 cm. They were accurately ground and 
polished, the final optical correction being carried 
out with the aid of a Hilger interferometer. The 
objective, which was specially computed for use in 
this system, has an aperture of 15-2 cm., a focal 
length of 896 cm., and consists of two separated 
components fitted in a massive tubular mounting. 
It is achromatic and corrected for spherical aberra- 
tion and coma, and also for the chromatic variation 
of the spherical aberrations ; the system is thus 
free from aberration throughout the required range 
of spectrum. A monochromator can be used in 
conjunction with the spectrograph to eliminate the 


scattered light in the latter, this being a source | 


of difficulty in the Littrow type of spectrograph. 


The monochromator employs a form of direct- | 


vision, constant-deviation dispersing prism, having 
a drum wavelength adjustment, mounted in suit- 
able relation to a lens system incorporating a 
collimator and an adjustable slit. The light, after 
dispersion, is formed by the monochromator into 
an image on the slit of the spectrograph, a corrected 
field lens being included in the instrument to ensure 
full illumination of the spectrograph. The mono- 
chromator is mounted on an optical bench in front 
of the slit shown in Figs. 22 and 23. On this 
bench various accessory apparatus, such as light 
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filters, arc lamp and target, are also mounted. The 
target, it may be explained, is a disc having three 
concentric circles engraved on it, on which the sun's 
image is formed. It may be rotated and displaced 
by any amounts, and if the solar image is centred 
on one of the concentric circles, a point of the corre 
sponding co-ordinates will be centred on the slit 
of the spectrograph. 

The optical axis of the spectrograph lies in a 
| westerly direction relatively to the telescope, and 
| the optical path, for the greater part of its length, 
| is enclosed in a metal-faced plywood tunnel which 

is supported in the centre of a concrete chamber 
6 ft. square in cross-section. At the eastern end of 
the chamber is a concrete pier carrying the camera 
| and slit and the optical bench, and it should be noted 
that this pier, and another similar pier which carries 
the lens and prisms at the western end of the 
instrument, were taken down to solid ground and 
| kept clear of the flooring in order to eliminate the 
possibility of vibration. Fig. 25, on page 335, shows 
the camera with the slit on the left, and these 
components are also indicated in Figs. 22 and 23. 
The camera takes a 10-in. by 4-in. plate, and the 
plate-holders can be moved up and down in the 
vertical plane by screw gearing, so that the spectrum 
is recorded on the plate in a number of strips one 
above the other. The plate-holder can be tilted 
through an angle of + 3 deg. about the vertical 
axis, and the position of the whole camera ca” 
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lens to be determined, a 
millimetre scale is at- 
tached to the lens slide 
and by means of a 
mirror and a _ viewing 
telescope, the scale can 
be read from the camera 
end of the spectrograph. 
Before describing the 
mechanism for bringing 
different portions of the 
spectrum on to the plate, 
it is necessary to explain 
the method of mounting 
the prisms on their con- 
crete pier. To follow 
this, reference should be 
made to the plan, Fig. 26, 
and to the photograph 
reproduced in Fig. 24. 
On top of the concrete is 
Link Motion 6 a slab of cork, 2 in. in 
~—— thickness, and on this 
rests a rectangular base- 
- plate having set-screws 
; f O) at each corner, so that it 
/ can be accurately lev- 

elled. The upper surface 
of the base has six faced 
be adjusted by means of screws. It may be of | bosses, on which a sub-base, capable of being 
interest to mention here that the total length of | turned through a small angle in the horizontal 
the visible spectrum, if it could be recorded in a/ plane, is supported. The means provided for 






































single continuous band, would be about 11 ft. 

Handwheels on opposite sides of the camera) 
enable the spectrum to be focused and bring 
different portions of the spectrum on to the plate, 
the arrangements being most clearly shown in the 


| adjusting the angular position of the sub-base and 


locking it in position when the adjustment has been 
effected, are shown on the right in Fig. 26, and can 
also be seen in Fig. 24. The lens slide, previously 
mentioned, is mounted on the sub-base which also 





plan, Fig. 23. For focusing, a short shaft mounted | carries the metal mounts for the three prisms. The 
on the camera pier and turned by one of the hand-| prism mounts are pivoted to the sub-base and a 
wheels, drives a long horizontal shaft, mounted on | slotted arm extending from each of the mounts 
brackets secured to the wall of the chamber, through | fits over a pin which is carried in a slide that can 


end of the chamber turning a screw which moves | axis. A crosshead working in a slide mounted 
the lens in a longitudinal direction. For this pur-|on the main baseplate is connected to the mount 
pose the lens is mounted in a slide, as shown in| of the 30-deg. prism and the effect of moving the 
Figs. “4 and 26, on this page. A longitudinal move- | crosshead is to turn all three prisms together, so 
ment of 6 in. is provided for and the slide can be | as to bring a different portion of the spectrum on 
adjusted into parallelism with the optical axis by to the plate in the camera. An important point 
set-screws bearing on the holding-down bolts, as | in connection with the rotation of the prisms is that 


shown in Fig. 26. To enable the position of the | the mechanical arrangements described are designed 


& roller chain, a similar chain drive at the western |move in a direction at right-angles to the optical | 


Fie. 25. Stir anp CAMERA. 


|to ensure that the light passes through all three 
prisms at the angle of minimum deviation through- 
out the whole of their movement. Fig. 26 shows 
the positions of the prisms at which the two extreme 
ends of the spectrum are brought on to the plate, 
and it will be noticed that the angular movement 
of the three prisms differs considerably, that of the 
30-deg. prism being greatest, and that of the 60-deg. 
prism nearest the lens being least. The movement 
of the crosshead above referred to is effected by a 
screw which is rotated from the camera end of the 
spectrograph, by means similar to those employed 
for focusing. It may be mentioned that the chains 
used in both cases are kept slack in order to prevent 
any vibration of the shafts from being transmitted 
to the concrete piers. To facilitate the adjustment 
of the prisms, an eyepiece can be fitted into the 
plate holder in place of the dark slide and by this 
means the spectrum can be examined visually. 

It will be obvious that, since the light in its path 
from the slit through the lens and prisms and back 
to the camera, travels a distance of well over 60 ft., 
special precautions must be taken to ensure that 
temperature variations do not cause local differences 
in the refractive index of the air. For this reason, 
the temperature of the air outside the metal-faced 
plywood tunnel is thermostatically controlled to 
within 0-1 deg. F., and kept stirred by two fans. 
| A small fan is also provided inside the tunnel to 
prevent the possibility of stratification. As it is of 
the greatest importance that the temperature of 
the lens and prisms should be kept as uniform as 
possible, these parts and the operating mechanism 
above referred to are enclosed within a meta!, cork- 
| lined case, as indicated in Fig. 22. Since the tem- 
perature outside the case is constant and uniform 
to within 0-1 deg. F., the temperature inside it is 
probably constant to within 0-01 deg. F. It is 
kept uniform by a small fan, driven by a belt from 
a motor mounted outside on the floor of the tunnel. 
The aperture made in the wall of the temperature 
case to permit the passage of light is connected to the 
lens mount by a leather bellows, as shown in Fig. 22, 
in order to prevent the circulation of air, while 
allowing the lens free movement for focusing. 

Although it has not been possible, in the space at 
our disposal, to refer to all the optical and mech- 
anical details of the telescope and spectrograph, we 
believe that sufficient has been said to enable the 





general arrangements to be followed and to suggest 
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that Oxford University is now in possession of 
instrumental equipment which is capable of making 
a useful contribution to the existing knowledge of 
solar physics. In conclusion, we wish to express our 
indebtedness to Professor Plaskett for assistance 
in the preparation of the article, as well as to the 
three firms who have jointly contributed to the pro- 
duction of the apparatus. 








LABOUR NOTES. 


NEARLY 300 resolutions appear on the preliminary 
agenda of the annual conference of the Labour Party, 
which is to be held in Southport in Whitsun week. 
The National Union of Distributive and Allied Workers 
calls for resistance to all attempts to introduce any | 
form of conscription, “ industrial or otherwise,” in time 
of peace, and resolutions from several Divisional Parties 
oppose the National Voluntary Register and describe 
it as ‘ the first step towards conscription.”” Southamp- 
ton asks the conference to declare that it will refuse to 
support any war or “ war preparations ” which are not | 
clearly for defence purposes. Resolutions from the 
Building Trades Workers and the Furnishing Trades 
Association press for the payment of unemployment 
benefit for each day of proved unemployment and the 
abolition of the three days’ “ waiting time.” 





The Mineworkers’ Federation protests against ‘‘ the 
inhuman treatment” of the unemployed and their 
families and demands the abolition of the Means Test. 
It also protests against the inadequate scales of allow- 
ances to all classes of claimants. The Amalgamated 
Weavers’ Association protests against the introduction 
of the shift system in the cotton textile industry, and 
the Amalgamated Engineering Union asks the national 
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the general secrgtary, gives a summary of the speech 
delivered by Sir Alexander Ramsay, the Director of 
the Engineering and Allied Employers’ National 
Federation, in reply to the claim of the Engineering 
Joint Trades Movement for increased wages and 
improved working conditions. According to Mr. 
Hodgson, Sir Alexander Ramsay based his reply 
upon five points—({a) Industrial output; (6) Defence 
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galvanisers in England and Wales; and tinplate 
makers in South Wales, Monmouthshire, and Glouces- 
tershire. The changes so far reported in the two 
completed months of 1939 are estimated to have 
resulted in a net increase of about 45,000/. a week 
in the full-time wages of 611,500 workpeople, and in a 
net decrease of 12,5001. in those of 120,000 workpeople 
Of the 256,000 workpeople whose rates of wages were 


expenditure ; (c) Profits in the industry; (¢) Export | reduced in February, over 140,000 had feceived an 


trade; (e) Outlook for 1939. 
employers did not believe there was any evidence 
anywhere which went to prove that the output of the 
individual man through his own physical effort had 
resulted in a situation out of which employers were 
getting an advantage and out of which he was not 
getting enough. It would be a profound industrial 
error, he submitted, if the situation in relation to re- 


| armament were allowed to influence us too strongly 


and to affect the standards under which we must fight 


| for and carry on our normal trade. He admitted that 


the industry had profited from increasing expenditure 
on defence, but claimed that the workpeople benefited 
by improved employment and increased earnings. 





The Federation did not feel it necessary, Sir Alex- 
ander is reported to have said, to apologise for profits. 
They believed that if a person put his money into a 
commercial concern he not unreasonably expected a 
— It was indisputable, it was added, that more 
was being put back into the industry to increase its 
efficiency. Foreign trade was of fundamental import- 
ance to the national life. The year 1937 did not 
witness such a large volume of export trade as 1929 
and, according to expectations, the situation this 
year would not be any better. Dealing with the out- 
look for 1939, Sir Alexander said that the fact was 
indisputable that taking the industry as a whole there 





executive to prepare a scheme for the Socialisation of 
the engineering industry. Fourteen resolutions re- 
iterate Labour's demand for improved old-age pen- 
sions and the removal of anomalies under the various 
pension schemes. Bradford Central Divisional Party 
calls for pensions of 10s. per week for spinsters at the 
age of 55, and Llanelly endorses the proposal. Other 


resolutions urge that Labour's pension plan should | 


provide 2/. a week for a married couple, and Southport 
proposes that the additional cost involved should be 
met by a tax of a penny in the 1/. on land values. 


Some time ago, it was mentioned in these Notes that 
the Transport and General Workers’ Union and the 
National Joint Council for Dock Labour had agreed 
to establish an organisation for the purpose of meeting 
any recuirements that might arise in a crisis. Writing 
in the March issue of The Record, the journal of the 
Transport and General Workers’ Union, Mr. Bevin, the 
general secretary, says that on this occasion the slogan 
will be ** The Docks for the Dockers.” ‘* We shall not 
have,” he continues, “ as in the last war, dockers being 
taken for various services and then find their places 
tilled by others. They will be prepared to go to any 
port for the purpose of discharging ships and handling 
cargo and by means of this organisation carry out the 
work under civilian conditions, thereby maintaining 
their liberties.” 

This,” Mr. Bevin continues, “is a very vital 
principle that affects all trades, because the nation is 
organising for a war that may never take place, and if 
we agree to a series of military organisations to be used 
in connection with industry, we are simply forging a 
weapon that may be used against us during peace time. 
| have according!y suggested at meetings of the Trades 
Union Congress General Council and at interviews with 
the Government that the same procedure should be 
adopted for the other trades—for instance, the building 
trade, undertaking the work of demolition, &c. In 
the food trades, such as flour milling, there has been 
a ready response to the suggestion that the industry 
should handle these problems, and, therefore, if the 
Government utilises these offers to undertake the neces- 
sary duties through the industries and without the loss 
of civilian rights, we can prove that the nation can be 
seen through any crisix without imitating the conscrip- 
tion methods of the Tctalitarian States.”’ 


At the end of February, 9,127 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,” compared with 8,940 at 
the end of January. The number on Superannuation 
benefit decreased during February from 4,008 to 
4,002, and the number on sick benefit from 1,261 to 
1.243. In January the expenses amounted to 
4,317. 18s. 8d.; in February they were 4,339/. 4s. 3d. 
There was a net increase in the membership of 260. 





In the March issue of the Report of the Boilermakers’ 
and Iron and Steel Shipbuilders’ Society, Mr. Hodgson, 


was an unfortunate tendency to decline. Shipbuilding 
was not doing too well, textile engineering was not 
| so busy as it was last year, and locomotive engineering 
was not so busy as it used to be. The demand for 


machine tools, home and abroad, was going down. | 


| The same story had to be told of electrical engineering. 
The registration of motor cars and goods vehicles in 
1937 was down. 





The Ministry of Labour Gazette states that, among 
insured persons between the ages of 16 and 64, the 
percentage unemployed in Great Britain and Northern 
Ireland at February 13 was 13-2, as compared with 
14-1 at January 16. For February 14, 1938, the per- 
centage (which excludes the classes brought into 
insurance in April, 1938) was 12-8. For persons 
insured under the general scheme the corresponding 
percentages were 13-4 at February 13, 14-3 at January 
16 and 13-1 at February 14, 1938. For persons within 
the agricultural scheme, the percentages were 9-8, 
11-1 and 8-4 respectively. 





At February 13, there were 1,538,512 persons on 
the registers of Employment Exchanges in Great 
Britain who were out of a situation. This was 55,919 
less than at January 16, but 133,600 more than at 
February 14, 1938. There were registered as un- 
employed in Great Britain 291,680 persons who were 
on short time or otherwise temporarily suspended from 
work. This was 87,347 less than at January 16 and 
43,404 less than at February 14, 1938. Of persons 
who normally seek a livelihood by means of jobs of 
short duration, there were on the register in Great 
Britain 66,526 unemployed persons. This was 958 
more than at January 16, but 3,899 less than at Febru- 
ary 14, 1938. 





The total of 1,896,718 persons on the registers at 
February 13 included 1,112,691 persons with claims 
admitted for insurance benefit, 564,334 persons with 
applications authorised for unemployment allowances, 
41,070 persons with applications for benefit or allow- 
ances under consideration and 178,623 other persons, 
of whom 49,980 were under 16 years of age. 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
February are estimated to have resulted in an increase 
of about 23,0001. in the weekly full-time wages of 
402,000 workpeople, and in a decrease of about 10,1501. 
in those of 256,000 workpeople. The principal groups of 
workpeople whose wages were increased were coal miners 
in Lancashire and Cheshire, Nottinghamshire, Derby- 
shire, North Staffordshire, Leicestershire, Warwick- 
shire, and Scotland; workpeople employed in steel- 
melting shops and steel-rolling mills in various districts ; 
and building-trade operatives in a number of localities 
in England and Wales. The decreases mainly affected 
coal miners in Northumberland, Yorkshire, and Cannock 
Chase; steel-sheet millmen in various districts ; 


He said that the | increase of a greater amount in January. 





The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
February, was 68. In addition nine disputes which 
began before February were still in progress at the 
beginning of that month. The approximate number of 
workpeople involved in these 77 disputes, including 
workpeople thrown out of work at the establishments 
where the disputes occurred, was 28,000, and the 
aggregate duration of the disputes in February was 
about 116,000 working days. 





A White Paper on ‘‘ Compensation and Proceedings 
under the Workmen’s Compensation Acts and the 
Employers’ Liability Act, 1939, in Great Britain during 
the year 1937” gives details for each of the seven 





| groups of industries—mines, quarries, railways, fac- 
| tories, docks, constructional work and shipping—in 
| which returns are required from employers under 
| section 42 of the consolidating Workmen’s Compensa- 
| tion Act of 1925. The figures relate to accidents and to 
| the diseases scheduled under section 43 of that Act. 
| The number of persons coming within the provisions of 
| the Acts in the seven groups of industries specified was 
| 7,959,063 in 1937. The number of fatal cases was 2,370, 
| of which 2,345 were due to accident and 25 to disease. 
| The number of non-fatal cases was 486,495; cases of 
| disablement arising from accident numbered 468,239, 
| and disease disablement cases numbered 18,256. Pay- 
|ments for compensation in respect of fatal cases 
amounted to 668,564/., and in respect of disablement 
cases to 5,970,9601., making a total of 6,639,524/. The 
| figures for compensation represent only the actual 
| amount paid to workmen or their dependants, and not 
the total charge on the industries in respect of compensa- 
tion. It is estimated that if all the charges and expenses 
| were taken into account, the total cost in the seven 
| groups of industries in 1937 in respect of workmen’s 
compensation would amount to about 8,000,0001. 





A study made by the United States Bureau of 
| Labour Statistics indicates that the growth of interest 
|in the subject of holidays with pay for industrial 

workers in recent years has resulted in the granting of 
| an annual holiday with pay to two-fifths of the wage- 
earners and most of the salaried employees in manufac- 
turing industries. The movement has also advanced 
in some of the extractive industries. The information 
is based on replies to a questionnaire sent out to 
12,842 manufacturing and laundry establishments, and 
| 642 mining, quarrying and crude-petroleum production 
| companies which had paid-holiday plans for salaried 
workers or wage-earners, and reported on at least 
some of the characteristics of their plans. The plans 
| for salaried workers covered 618,129 persons, and those 
| covering wage-earners 1,630,514 persons. 


Most of the plants with paid-holiday plans distribute 
the vacations over the summer months so as to allow 
| the plant to continue working, although the closing of 
| plants during the holiday period is fairly common in 
a few industries. The paid-holiday provisions for 
salaried employees are not only more common than 
plans for wage-earners, but also as a rule more liberal, 
both as to the length of the holiday and the length of 
service required before a paid holiday is granted. The 
standard holiday for salaried employees is two weeks, 
while the wage-earners are more often given one week. 


Administrative Regulations under the Venezuelan 
Labour Act of July 16, 1936, have been promulgated 
by a Presidential Decree. The regulations contain, 
inter alia, provisions dealing with the following ques- 
tions: construction and equipment of workplaces ; 
dangerous or unhealthy industries (a list of 44 such 
industries is given); the use of white lead in painting ; 
and health and safety in workplaces (limitation of 
| weights to be carried, work underground, work involving 
|the use of compressed air, and the industrial use of 
hydrocarbons). The Decree contains a list of indus- 
trial diseases and of the industries and processes 
which this compensation is payable. It replaces that 
of 1928, which is now cancelled. 





In compliance with the International Labour Con- 


| vention of 1934, the new list includes the following 


diseases: poisoning by lead, mercury, phosphorus, 
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|_DEVELOPMENTS IN SWITCHGEAR 
DESIGN. 


Tue developments that have taken place during 
recent years in individual branches of engineering can 
be illustrated in a number of ways. Improvements in 
design, greater certainty in the performance of the 
| product, and, above all, the expansion of the firms 
engaged in the business are all signs of progress and are 
all entitled to be given due weight. This thesis may 
be illustrated by a brief reference to the history of 
Messrs. Ferguson, Pailin Limited, Higher Opanalibe 
| Manchester, 11, whose Silver Jubilee was celebrated a 
| short time ago. When this firm was founded in 1913 
|by the two engineers whose name it bears, its 
| emplo ees numbered two. By 1918, 100 workers 
| were being employed, and at present no fewer than 
| 2,600 are engaged. During the same period the floor 
| area occupied by the works, first in Edward-street and 
| oon in Buckley-street, Openshaw, has risen from 
| 186 sq. yards to 37,200 sq. yards; and the equipment, 
both for the production of the switchgear, which forms 
| the firm’s chief activity, and for testing it on completion, 
| has equally increased in scope and accuracy by ways 
which modern scientific and industrial research have 
rendered possible. This close relationship between 
designer, manufacture and performance is of greater 
importance in the field of switchgear than in many 
other branches of engineering, and in this respect 
it cannot be denied that Messrs. Ferguson, Pailin are 
maintaining themselves in the forefront of progress. 

A recent inspection of the work going through the 
shops of Openshaw disclosed a number of points, of both 
major importance and of interest, to which attention 
may be drawn. As an illustration of modern ten- 
ro . benzene and its homologues and nitro-amido | mium; various kinds of inflammation of the skin | dencies in the design of switchgear for moderate volt- 
—_ and hydrocarbons (the formula being in|(in the lumbering and woodworking industries) ;| ages, but high-current carrying capacities, we may 

us case more comprehensive than the one laid down | glanders ; glass-workers’ cataract ; diseases caused by | mention the metal-clad cellular gear, which is now 
in the Convention) ; pathological manifestations due | compressed air; miners’ nystagmus; and the three | being constructed for the St. Marylebone Borough 
to radium, radioactive substances and X-rays ; primary | following affections, also due to work in mines: sub-| Council. This equipment is to be installed in an 
_—s ‘omatous cancer of the skin ; anthrax ; silicosis | cutaneous cellulitis of the hand, knee or elbow ; inflam- entirely new building, which is situated some distance 
th e Incustries being specified). The list also includes | mation of the synovial lining of the wrist joint and | from the existing power-house and will, finally, it is 

¢ lollowing affections: ulceration caused by chro-| tendon sheaths; and cancer. expected, provide accommodation for two interconnec- 
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tors with the power station and two more with the 
Central Electricity Board's sub-station, as well as for 
controlling the supply to twelve outgoing feeders, which 
connect with the Borough Council's 6-6-kV_ distribution 
system. It will, in fact, permit an alternative to the 
present arrangements for feeding this distribution 
system, and should go far towards assisting in the main- 
tenance of supply, should the other feeding point fail. 
The general arrangement of one unit of this board is 
shown in Fig. 1, from which it will be seen that there 
are two sets of ‘bus bars, each of which has a current- 
carrying capacity of 3,000 amperes, and two inde- 
pendent round tank oil circuit-breakers. The latter 
are arranged one on each side of the switch-house, and 
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the outgoing connection to 
the cable boxes is carried by 
horizontal connections to a 
vertical structure running 
along the centre, in which the 
current transformers and ca- 
ble-isolating switches for each 
unit are incorporated. The 
two circuit-breakers can be 
closed at one time and thus 
afford “on-load” ‘bus bar 
selection. They can be 
operated by solenoid mechanisms, either locally or 
from the control-room, which is situated on the top 
floor of the building. 

The interconnector circuit-breakers have a rupturing 
capacity of 750,000 kVA and a current carrying capacity 
of 3,000 amperes at 6-6 kV three-phase. The rupturing 
capacity of the feeder circuit-breakers is the same, but 
the current carrying capacity is only 800 amperes. All 
the circuit-breakers embody the firm’s well-known 
round tank construction. They have high speeds of 
make and break, and massive current-carrying conduc- 
tors and contacts, so that they can deal with the very 
high short-circuit currents which may possibly arise. 
They are arranged for vertical isolation; and motor- 
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-3-KV Crrcvurt-BrEAKER CONTACTS. 


driven built-in screw jacks are provided for raising 
them into the working position. Space 
available for lifting them from their tanks tm situ for 
inspection purposes. Automatic shutter mechanisms 
are fitted to the fixed portions of the units, so that 
when the breakers are isolated all the live parts are 
shrouded. To prevent incorrect operation, interlocks 
are incorporated in the raising and lowering mechanism, 
as well as in the shutters, the breaker operating 
mechanism, and between the circuit-breaker and the 
feeder-cable isolating and earthing switches. 

As will be seen from Fig. 1, the ‘bus bars are of 
hollow square section copper, and are rigidly supported 
on post-type porcelain insulators throughout their 
length. Each phase ir segregated by earthed metal 
screens ; and insulating rings are fitted at intervals 
throughout the length of each bar to prevent the 
longitudinal spread of fault ares. Each complete set 
of *bus bars is encased in a Durasteel chamber, and 
the main and auxiliary bars are housed in separat 
compartments of the switch-house, and placed at 4 
maximum distance apart. The whole of the unit Is > 
constructed that it is self-supporting from the founda 
tions upwards. 

The outgoing cables terminate in the compartment 
situated midway between the oil circuit-breakers fo! 


i also 
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the main and auxiliary ‘bus bars on the ground floor of 


the switch-house. Connections pass immediately from 
the sealing boxes to isolating and cable-earthing knife 
switches, which are hand-wheel operated from the 
udjacent passageways. Immediately above the knife 
switches are the current transformers, and at this point 
the cable connections are joined to the cross-over 
trunkings which terminate at either end on the *‘ feeder 
spouts” of the main and auxiliary circuit-breakers. 
Further, the sealing boxes, isolating switches, current 
transformer chambers and cross-over connections are 
phase segregated throughout their length, and are 
encased in Durasteel chambers. Hinged doors are 
provided on the chambers for inspection purposes. All 
the control cables, multicore cables and small wires are 
carried to the control room in asbestos-lined Durasteel 
troughs clear of the primary equipment. Hence the 
principle of maximum precautionary measures against 
fire risk is maintained in the equally important, but 
frequently overlooked, sphere of the control apparatus. 

The main structural framework on which the switch- 
board is built up is of H sections and fabricated steel. 
Durasteel was selected as the most suitable material 
for making the carcase of the chambers, because of its 
immunity from damage by the low-grade heat arising 
from an oil fire, and its good performance even 
when in the proximity vf an electric are. This material, 
as is well known, comprises two sheets of mild steel 
between which a core of compressed asbestos is firmly 
held by keys punched in the steel sheets. Electrical 
safeguards have also been included in the installation, 
and Translay ‘bus bar protection, which is fully dis- 
criminating, t.e., it will isolate any fault by the opening 
of a minimum number of circuit-breakers, and is 
instantaneous in operation, has been applied. The 
lranslay system incorporates both the leakage-to-frame 
and the balanced earth leakage systems of fault detec- 
ind this double line of defence, it is claimed, 
ensures immunity from unwanted tripping. A special 
feature of the scheme is the application of one single 
relay to each feeder circuit. As no multi-point tripping 
relays are therefore required, the possibility of shut- 
‘own occurring through accidental operation is to all 
do ee purposes precluded, in addition to which 

facilities for testing are greatly enhanced. 

Messrs. Ferguson, Pailin Limited have recently 

oduced a new range of circuit-breakers for ratings 
up to and including 250,000 kVA at 3-3 kV. The 
common practice of stating breaking capacity in terms 
of kiloy olt-amperes is probably responsible for a general 


lack of appreciation of the fact that for service voltages 


thon 


below 6-6 kV breakers of even moderate ratings are 
required to deal with very heavy short-circuit currents, 
¢.g.. the short-circuit current associated with a rating 
at 3-3 kV is somewhat in excess of that 


of 250,000 kVA 
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MECHANISM ON 33-KV BREAKER. 


pertaining to 750,000 kVA at 11 kV. Further, since 
it is desirable to keep the physical dimensions of the 
lower voltage gear to a minimum, the electro-magnetic 
forces are in excess of those developed in a higher 
voltage breaker in which the spacing between current- 
carrying conductors is greater. The short-circuit 


current rating of the largest of the new range of breakers | 


is 43,800 R.M.S. amperes ; consequently the design of 
contacts capable of performing the requisite duty 


cycle of break—3 min.—make-break—3 min.—make- 
break, presents considerable difficulty. In the first 
place, they must be kept reasonably small. They 


must, however, have a high thermal capacity and a 
considerable bulk of metal to prevent the are from 
causing such erosion on short-circuit as would prevent 
them from carrying their rated normal current of 
800 amperes after the short-circuit duty had been per- 
formed. In the second place, the contacts must be 
arranged so that the current flowing through the 
fingers will not cause such an increase in contact pres- 
sure as would prevent the movable member moving. 
The successful design of contact is illustrated in Figs. 2 
and 8. As will be seen, the fixed contacts consist of 
six brass segments of large cross-sectional area attached 
to the terminal blocks by extra heavy flexible lamina- 
tions. The segments are held in position by a brass 
retaining ring and are individually loaded with stiff 
helical springs. The springs are backed by the retaining 
ring, which also prevents excessive movement of the 
segments and ensures that even when the breaker is 
open the springs are partially compressed. The moving 
contacts take the form of copper rods with rounded tips. 








IN SWITCHGEAR DESIGN. 


MANCHESTER. 








RELAY. 


Fic. 1l. Merrcoury-Switcu 


cross-bars are shaped so that the fluid friction in the 
oil is increased and excessive acceleration during the 
opening stroke, due to electro-magnetic blow-off forces, 
is prevented. It has also been necessary to keep the 
moving parts as light as possible in order to minimise 
the transient mechanical stresses which are set up 
when the mechanism is rapidly retarded at the end 
of the opening stroke. 

In general the new breakers are of characteristic 


| Ferguson, Pailin design and have round welded-steel 
tanks and domed top plates with adequate air cushion 


As the breaker is closed the initial loading of the | 


contact segments, it is claimed, ensures firm contact 


being made against the blow-off effect of the arc | 


gases which, at such high currents, are generated with 
explosive rapidity. In the fully closed position a very 
high-pressure contact is thus obtained. The onerous 
duties imposed by the high-current rating of this gear 


has necessitated the use of greatly reinforced opera- | 
jadvantage of requiring a considerable amount of 


ting mechanism components. As shown in Fig. 2, 
very strong lifting rods are used and the breaker 


and insulation clearances and generous lengths of 
break. Exhaustive development and proving tests, 
complying in every respect with the stringent conditions 
laid down for short-circuit testing in the 1937 edition 
of the British Standard Specification No. 116 for oil 
circuit-breakers, have been carried out on units at 
Trafford Park, Manchester, by The Switchgear Testing 
Company, of which Messrs. Ferguson, Pailin Limited 
are part-owners. Fig. 3 shows a typical breaker set up 
in the test bay, and the oscillogram given in Fig. 7 is a 
record of one make-break cycle of a MB-3—MB duty 
cycle at its full rating. 

In connection with the design of this equipment, it 
may be mentioned that experience has shown that oil 
circuit-breakers for high ratings cannot be satisfac- 
torily closed on short-circuit by manual methods, as 
the current set up under these conditions generates 
electromagnetic forces which tend to force the moving 
contacts out of engagement and to weld the fixed and 
moving contacts together or erode them excessively, 
if they are not engaged at a reasonably high speed. 
The British Standard specification for oil circuit- 
breakers, to which reference has just been made, 
therefore recommends that non-manual means of 
closing shall be employed on all circuit-breakers with a 
short-circuit current rating of 10,000 R.M.S. amperes or 
more. The new 3-3-kV switchgear can therefore be 


| equipped with either solenoid or spring closing mech- 


anisms. The former, however, suffers under the dis- 


auxiliary power, and for this reason, Messrs, Ferguson, 
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Pailin have developed two sizes of operating mech- 
anisms which are actuated by helical springs. In these 
equipments the springs are slow ly compressed by hand, 
ind on being released push the oil circuit-breaker from 
the open to the fully-closed position with the requisite 
speed and certainty. To extend the utility of this 
device, which has actually: been employed for a number 
of years, several spring release arrangements have been 
designed. In the simplest form of these, a release lever 
on the mechanism can be operated by hand from a 
distance of some yards by a lanyard, or remotely by 
a solenoid, which is energised through a push-button 
circuit. A more interesting development is_ the 
arrangement by which a breaker can be initially closed 
and left with its springs reset. In this case a relay 
can be fitted which is actuated by the oil circuit-breaker 
mechanism when it opens on fault, so that the springs 
are released, after a predeterminable interval of time, 
and the breaker reclosed. This arrangement, it is 
claimed, retains the inherent simplicity of the standard 
spring-closing mechanism, but Spovllite for one auto- 
matic reclosure after a fault condition. In this connec- 
tion, it is of importance to note that in practice some 
80 per cent. of the transient faults that occur are 
cleared at the first circuit-breaker operation. Of the 
remaining 20 per cent., a progressively smaller propor- 
tion are, in general, cleared by two, three or more 
reclosing operations, whilst the complication and costli- 
ness of mechanisms capable of multi-reclosures increase 
disproportionately with the advantage gained from their 
use, 

The smaller size of spring closing mechanism is shown 
with covers removed in Figs. 4,5 and 6. In Fig. 4 the 
circuit-breaker is ‘“ Off” and the springs have been 
compressed by pulling down the sliding top plate by 
means of a detachable lever which fits on the hexagon 
spindle on the front of the base-plate. A cover plate 
will be noticed in front of the hexagon spindle. This is 
rotated to permit the fitting of the handle, and drives 
an interlock to prevent the gear from being operated 
while the handle is in position. When the circuit- 
breaker is ‘* On,” the springs are extended as shown in 
Fig. 5. The small releasing solenoid is visible at the 
rear of the lower plate and directly in front of it is the 
hold-on lever which has swung round from the loaded 
position during the closing stroke. The recess for 
engaging the holding catch is visible on the end of the 
hold-on lever. Fig. 6 shows the oil circuit-breaker 
still closed, but the springs have been again compressed 
by means of the detachable handle, and the mechanism 
is ready to reclose the circuit-breaker, when it is 
tripped on fault, the only operation necessary being the 
energising of the solenoid release coil. 

The larger size of mechanism has a screw-jack spring 
compressing fitment to give the requisite mechanical 
advantage at the removable hand lever. Fig. 10 shows 
this mechanism housed in the kiosk of an outdoor 
33-kV circuit-breaker. The breaker has just been 
closed and the handle is in position ready to reload the 
springs. An automatic reclosing relay is mounted on 
the right-hand side of the main mechanism. It is 
driven from a crank on the oil circuit-breaker through 
a slotted connecting rod. The relay has mercury 
switch contacts which are closed by a spring having 
a clockwise delaying escapement. In the position 
shown, with the oil circuit-breaker closed, the relay 
spring is charged and the mercury switch open. Fig. 9 
shows the position of the main mechanism and the 
relay drive after the breaker has opened on fault; the 
relay has been released and has rotated some 90 deg. 
clockwise to close its me reury switch and energise the 
solenoid release coil of the main mechanism which will 
in turn cause the oil circuit-breaker to reclose and 
restore the conditions shown in Fig. 10. An enlarged 
view of the mercury-switch relay is given in Fig. 11. 

(T'o be continued ) 





Exursrrion or Sctentiric Apparatus at BIRMINGHAM. 

Messrs. E. Leitz (London), Limited, 20, Mortimer 
street, London, W.1, inform us that an exhibition of their 
apparatus is to be held at Kunzle’s Café, Union-street, 
Birmingham, from Tuesday, March 28, to Friday 
March 31, from 10.30 \.m., to 7 p.m., on each day. The 
exhibition will include mic roscopes, phot micrographi« 
ipparatus, and me “string microscopes for industrial 
purposes, such as the firm's large protile projectors and 
toolmakers’ microscope Persons residing in and around 
Birmingham are invited to bring their own specimens to 
the exhibition for demonstration and discussion. 


Prats or H.M.S PaARTAR H.M.S. Tartar, which 
is the 46th destroyer constructed by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend. 
on-Tyne, has recently undergone a series of exhaustive 
ind successful trials at sea, culminating in the acceptance 
trial, conducted off the mouth of the River Tyne on 
March 10. The Tartar, launched by Counteas Roberts on 
October 21, 1937, is one of the large Tribal Class destroyers 
snd has a displacement of 1,850 tons. She is propelled 
by 40,000-s.h.p. geared turbines driving twin screws. 
The engines, together with the oil-fired water-tube 
boilers, were built by Messrs. The Wallsend Slipway and 
Engineering Company, Limited 








ENGINEERING. 
PERSONAL. 

Messrs. Roperts, Brack anp Company, LIMITED, 
are removing to-day from Bridge-street to more con- 
venient premises at King-street West, Manchester, 3. 

Messrs. Tue Excetston Gauce Company, LiMiTED, 
Tyburn-road, Erdington, Birmingham, are the sole 
British agents for Messrs. Mercoid Corporation, Belmont- 
avenue, New York, an illustrated description of whose 
temperature controller was given, in connection with 
the Power and Mechanical Engineering Exhibition, New 
York, on page 290, ante. Messrs. Excelsior Gauge 
Company inform us that they are in a position to deal 
with all inquiries relating to Mercoid equipment. 

Messrs. Rapiovisor Parent, Limrrep, have removed 
from 28, Little Russell-street, London, W.C.1, to larger 
premises at Darnoc House, 36, Alfred-place, London, 
W.C.1. 

The corporate members of the InstrruTion or Mrecua- 
NICAL ENGINEERS have appointed Mr. J. E. Monrt- 
GomrREY, B.Sc. (Eng.), M.1.Mech.E., secretary of the 
Institution, in succession to BricgaprER-GENERAL 
Maenus Mowat, C.B.E., who has retired on account 
of ill-health. Mr. Montgomrey has been assistant 
secretary since 1920. 

Mr. Atrrep 8. Grunspan, B.Sc., M.Inst.C.E., con- 
sulting engineer, is moving his offices from 536/9, Abbey 
House, to 70, Victoria-street, London, S.W.1, on March 25. 

As from March 27, the address of THe SurpsurtLpING 
CoNFERENCE and of Mr. ALEXANDER BeEtcu, will be 
changed from 13, Victoria-street, to 21, Grosvenor-place, 
London, 8.W.1. 

The offices of Tue Suresuttpine Emptoyers’ FepEra- 
TIon will be transferred from 9, Victoria-street, to 
1, Chester-street, Grosvenor-place, London, 8.W.1, on 
March 25. 

Mr. H. G. A. Stepman, M.L.E.E., has been nominated 
as Chairman of the North-Eastern Centre of the Institu- 
tion of Electrical Engineers for the 1939-40 Session. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 


the Department at the above address, quoting the | 


reference numbers given. 

Portal Jib Crane, two-ton, electrically-driven, for 
Port Elizabeth Harbour. South African Railways and 
Harbours, Johannesburg; April 26. (T. 19,893/39.) 

Mobile Cranes, two, petrol-electric, for Port Elizabeth 
Harbour. South African Railways and Harbours, 
Johannesburg ; April 26. (T. 19,894/39.) 

Steelwork for Bridge, approximately 1,500 tons, and 
26 tons of rivets, bolts and nuts. South African Railways 
and Harbours, Johannesburg; May 15. (T. 19,895/39.) 

Motor- Alternator Sets, seven. Each set to convert three- 
phase, 50-cycle supply to 380-volt, 50-cycle single-phase 
current for a butt-welding machine. South African 
Railways and Harbours, Johannesburg; April 24. 
(T. 19,896/39.) 

Pressed-Steel Tank, 42,000-gallon capacity, 32 ft., by 
28 ft., by 8 ft., open-top, and complete with a structural- 
steel tower 32 ft. high, South African Railways and 
Harbours, Johannesburg; April 12. (T. 19,897/39.) 

igricultural Implements, comprising a winnower, 
capacity 12-15 bags of grain per —y; ® mower knife 
and tool sharpener; a section remover and riveter for 
mower and binder knives; a seed sower, capacity } 
bushel ; and a green-clover cutter for mounting on table, 
capacity 10 bushels of chaff per half-hour. Union Tender 
and Supplies Board, Pretoria ; Apri! 13. 

Windmill Pump, capable of delivering 220 gallons of 
water per hour against a total lift of 50 ft. when operating 
a cylinder of 3-in. bore and 6-in. stroke at a normal speed 
of 27 strokes per minute. For erection at Motiton Police 
Station, near Vryburg, Bechuanaland. Union Tender 
and Supplies Board, Pretoria; April 6. (T. 19,901/39.) 

Steam-Driven Generating Set, 40 kW, complete with 
engine, generator, feed-water heater, &c., for Metapoort 
Sanatorium. Union Tender and Supplies Board, 
Pretoria; April 20. (T. 19,904/39.) 

Locomotive Lubricators, 20 mechanical type, and 20 of 
No. 0. Detroit type. Victorian Railways Commissioners, 
Melbourne ; April 19. (T. 19,226/39.) 

Boiler, capacity 50,000 to 60,000 ib. per hour, with 
economiser, air heater and steam range. Municipality of 
Salisbury, Southern Rhodesia ; April 26. (T. 20,036/39.) 

Steam Accumulator installation and associated auxiliary 
equipment Municipality of Salisbury, Southern 
Rhodesia ; April 26. (T. 20,037/39.) 

Train-Lighting Cell Sets, to constitute complete bat- 
teries. Indian Stores Department, Electrical Branch, 
New Delhi; April 4. (T. 20,059/39.) 

Soft Solder, 3 tons for general purposes and 5 tons 
for lead-cable wiped joints. Post and Telegraph Depart - 
ment, Wellington, N.Z.; May 4. (T. 20,064/39.) 

Copper Cable, 2,210 yds., braided, three-core, 7 0-029 
V.LR., 250-volt grade, to B.S.8S. No. 7-1926. Also four 
joint boxes for the cable. Public Works Department, 
Wellington, N.Z April 18. (T. 20,067/39.) 

T'urbo-Generators With reference to the call for 
tenders by the State Electricity Commissioners of 
Victoria, Melbourne, for two 30,000-kW turbo-generators 
and condensing plant, noted on page 40, ante, we now 
learn that the closing date has been extended from 
April 26 to May 16 (T. 30,356/38.) 


| local exporters, while the balance went to 


(T. 19,900 /39.) | 
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CONTRACTS. 


Messrs. Korta Propucer-Gas PLanr Company, 
Limirep, Aldwych House, Aldwych, London, W.C.2, 
inform us that they have entered into an agreement for 
the supply of a minimum of 1,500 of their gas-producer 
plants to India within the next two years. The plants 
will be used mainly on commercial motor vehicles and the 
contract is the sequel to the successful operation of a 
number of units in India during an extended period. 


Messrs. Artsa Craic, Luurrep, Strand-on-the-Green, 
Chiswick, London, W.4, have received an order from the 
British India Steam Navigation Company for a four 
cylinder 40/60-h.p. petrol engine with electric starting 
and direct drive to the propeller, for installation on a 
launch at Chittagong, India. 


Messrs. TrussED ConcreETE Steet Company, Limirep, 
Horseferry House, London, 8.W.1, have received con- 
tracts for their Truscon precast floors in connection with 
extensions to the Clatterbridge County General Hospital 
and the Bush Radio Factory at Chiswick, and the erection 
of offices, flats and other buildings at Morecambe, 
Edgware, Dumbarton, Leigh (Lancs.), Northampton, 
Manchest Ell e Port, Brighton and Worcester. 





| They have also received orders for their Truscon in-situ 


floors. 

Messrs. Toe General Exvectrric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, have received 
an order from the London and North Eastern Railway 
for the complete electric-traction train equipment 
in connection with the multiple-unit rolling stock required 
for the Manchester-Glossop-Hadfield section of the 
1,500-volt Manchester-Sheffield line electrification scheme 
The equipment ordered comprises motors, control gear 
auxiliaries, and heating, lighting and automatic-door 
gear wiring for eight three-car trains. The new trains 
will consist of one motor coach, one driving trailer coach 
and one composite trailer coach. Each motor coach will 
be equipped with four self-ventilated traction-type 
motors, each having a one-hour rating of 220 b.h.p. 


Messrs. Tue Eneuisn Exvecrric Company, Limirep, 
Stafford, have secured a contract from the London and 
North Eastern Railway for 92 three-coach trains in 
connection with the Liverpool-street-Shenfield line 
electrification scheme. Each train will comprise a 
motor coach, trailer coach and driving trailer coach 
operation will be from overhead line at 1,500 volts 
direct current. Each motor-coach equipment will consist 
of four 210-h.p. traction motors, operated by electro- 
pneumatic control gear, mounted on the coach unde 
frame. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Further inroads into Welsh 
trade by German producers were reported on the Welsh 
steam-coal market last week. A Portuguese shipowning 
concern who recently asked for quotations for the supply 
of 12,000 tons of bunker descriptions, decided durmg 
the week to increase their purchases to about 17,500 tons 
Of this quantity, some 10,000 tons was purchased from 
German 
shippers. Germany gained a foothold in this business 
when the buyers were last asking for prices. At that 
time, however, the proportion secured by Germany was 
much less than on the present occasion. It was reported 
on the market that the sole reason for the purchase ot 
German coals by these buyers was that of price. The 
Bona Electricity concern, who were recently in th 
market, have now bought a cargo of German coal 
Business was offering on the market for about 20,000 tons 
from the Palestine Railways, and the Oran Electricit) 
works were inquiring for some 5,000 tons. New business 
continued to circulate very sluggishly in all sections o! 
the market throughout the week. Customers generally 
still showed no inclination to make heavy forward 
purchases at present, and it conseque ntly see med inevit 
able that collieries would have to curtail working at the 
mines for some time ahead. Despite the reduction that 
has taken place in production, there was usually mor 
than sufficient coal of all sorts available to meet require 
ments, but in spite of that the general tone failed to show 
any notable change. Offers of best large coals were only 
quietly made, as the bulk of the present reduced outputs 
was earmarked for delivery under old contract bookings 
Prices were steadily upheld. Supplies of the inferior 
large sorts were readily obtainable at late figures Phere 
was still a shortage of the popular dry sized kinds for 
early delivery, despite the slowing down of de mand, 
the tone was firm. Pithead stocks of the small kinds 
remained extremely heavy and with little interest dis 
played in these sorts, prices remained dull. Cokes oi 
quietly steady, while a fair activity was maintain d Y 
patent fuel. The demand for pitwood was st ill restricted 


and 


as a result of the slow working of the collieries. Prices 
were, however, unchanged. 
The Iron and Steel Trade.—Demand in the iron ane 
yutl 


steel and allied trades of South Wales and Monm« 
shire was again limited last week. Works generall) wer 
chiefly engaged in completing deliveries under contracts 
and most producers were in need of further orders 








PortasBLe EmMEerRGENCY-LIGHTING 5E1 ERRATU) 


In our account of the portable emergency-lighting 
made by Messrs. Cumberland Mowers, Limit 
page 327, ante, an obvious slip needs correction. 
there stated that the magneto was belt-driven ; actus") 
the armature is directly mounted on the cranks! aft 
the field magnets being attached to a suitable fram« 


set 


It was 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The demand for steel for general 
purposes again shows improvement, but most of the 
tonnage is for early delivery, as buyers do not seem 
inclined to commit themselves any distance ahead. 
Government requirements are still responsible for the 
bulk of today’s output and it is now likely that there 
will be a further speeding - | of armaments. During 
the past six months the local production of steel has 
been expanding steadily despite the falling away in 
consumption of steel material in the shipbuilding industry, 
and if the Government decide to give some assistance to 
the latter industry, there will most assuredly be an 
early demand for mo plates and sections which will 
considerably increase the current output figures. At the 
present time, the requirements of shipbuilders are small 
and specifications are of a very limited tonnage because 
of the recent scarcity of new contracts. The black-steel 
sheet trade is one of the bright spots at the moment 
and makers are very busy in several directions, particu- 
larly on sheets for air-raid protection purposes. General 
consumers are also well to the fore with orders. With 
regard to raw material, there is a decided scarcity of 
steel scrap and any quantity on offer is quickly taken up. 
The following are the current quotations :—Boiler 
plates, 111. 8s. per ton ; ship plates, 101. 10s. 6d. per ton ; 
sections, 101. 8s. per ton; medium plates, 121. 2s. 6d. 
per ton; black-steel sheets, No. 24 gauge, 141. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
17l. 5s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are reported to be rather 
better, but there is still room for improvement. The 
demand for re-rolled steel bars has been steadily expand- 
ing and order books at the moment are much more 
satisfactory, but the forward inquiry is not too good. 
Prices are steady and are as follows :—Crown bars, 
121. 15s. per ton for home delivery or export ; re-rolled 
steel bars, 11J. 15s. per ton for home delivery, and 111. 
per ton for export ; No. 3 bars, 12/. per ton, and No. 4 
bars, 121. 58. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The improvement in the 
demand for Scottish pig-iron is well maintained, but as 
makers are carrying large stocks there is no difficulty in 
meeting all calls. Deliveries to the steel makers are 
steady and of good tonnage, but those to the foundry 
trade are not quite so satisfactory, although there are 


signs of a better demand ensuing, The following are | users have arrears of delivery to accept 
to-day’s market prices :—Hematite, 61. 0s. 6d. per ton,| cover needs of the next few months. 


and basic iron, 51. 


_ENGINEERING. 








THE NORTHERN COUNTIES 
bs MIDDLESBROUGH, Wednesday. 

The General Situation.—Industrial disquiet has ch d 

the encouraging broadening of inquiry recently experi- 
enced, but a ul tone continues to run through the 
market, and se expect early resumption of gradual 
expansion of business. Aggregate stock of iron and steel 
is not heavy, and while accumulations of tonnage of one 
or two commodities are larger than producers care to 
carry, in some cases the quantities stored are incon- 
veniently light. Consumers of nearly all descriptions of 
material need increasing supplies, and assurance of 
absence of further international disturbance would 
probably be quickly followed by restoration of consider- 
able buying movement. 
_ The Cleveland Iron Trade.—Prospect of material 
improvement in the unsatisfactory state of the Cleveland 
pig-iron branch of trade is as remote as ever, though 
makers rather incline to the belief that local consumption 
may increase to some extent. North-East coast foun- 
dries are only moderately employed, and continue to 
make considerable use of iron se in place of pig. 
Other means of disposal of output ‘of the blast furnaces 
are few. Makers have little pig on hand, but supply is 
rather in excess of present requirements and noe 5 are 
offered freely at fixed prices which are ruled by No. 3 
quality at 99s. delivered to Tees-side firms. 

Hematite.—Producers of East-Coast hematite are now 
—— A. —— and slightly reducing their incon- 
veniently large stocks. Most of the supply is ing into 
use at local works, makers’ own ccontine Tepestenents 
absorbing the bulk of the torinage. Home customers in 
other districts are also taking la deliveries than for 
some time. Export business is still trifling, and expan- 
sion is not e ted. Merchants continue to keep in 
touch with old Continental customers who place occa- 
sional small orders for special quality of East-coast 
hematite. Stabilised quotations remain at the equivalent 
of No. 1 grade of iron at 120s. 6d. delivered to North of 
England area. 

Basic Iron.—Enlarged output of basic iron is ample 
for expanding requirements of makers adjacent steel- 
works, and the whole of the production is reserved for 
that purpose. The nominal price stands at 92s. 6d. 

Foreign Ore.—Consumption of foreign ore is increasing, 
but business is stagnant and likely to continue so as 
that will largely 
Imports against 








per ton, both delivered at the steel | old and running contracts are taken as consumers can 


works ; foundry iron, No. 1, 51. 8s, and No. 3, 51. 5s. 6d.| provide storage accommodation. Most users are over- 


per ton, both on trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Several of the local staple trades report | 


expansion, and steel output is well above the standard 
attained a year ago. 
sumed by works engaged on orders connected with the 
Government’s defence programme, but there is a good 
deal of commercial business in circulation, and Sheffield 
works are obtaining a fair share of it. Despite the 
uncertainty of the international situation, Sheffield 
Chamber of Commerce continues to receive inquiries from 
abroad, and from inland customers. The latest include 
inquiries from Birmingham for tool kits; from Belgium 
for tools and general ironmongery ; from Palestine for 
agricultural tools; from Poland for tools and sickles ; 
from Greece and Hungary for tools ; from Holland for 
lawn mowers; from London for steel strip; from 
Switzerland for tool steel; from the West Indies for 
stainless steel; and from the Argentine for crushing 
machines. Producers of raw and semi-finished steels 


have large batteries of furnaces operating to capacity. | 


Basic steel is in full demand. 
active, and big supplies are 

heavy-machinery pos engineering branches are satisfac- 
torily employed. 
shows 


he scrap market is 


improvement. Local works are expected 
benefit from contracts placed in connection with the 
electrification of the line between Sheffield and Manches- 
ter. Works making carriages and wagons are busy. 


Most of this tonnage is being con- | - 


| stocked. To date this month unloadings on Tees-side 
| total 66,616 tons, compared with 72,404 tons for the 
corresponding part of February. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and difficult to dispose of, consumers’ increasing 
needs being well provided for. Good medium qualities 
are offered freely at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel producers are quite well placed as‘ regards orders. 
Makers of steel semies are very busy. They have virtually 
no stocks, and their output is taken up as it becomes 
deliverable. Manufacturers of nearly all finished commo- 
dities are turning out heavy tonnage. While the bulk of 
production is for rearmament ook eneral commercial 
contracts are contributing consid to activity of 
plant, and expanding inquiry, both for home purposes 
and for export, encourage ape of steady trade expansion. 
Departments oo on orders for shipbuildin 

material are still far from fully employed. Principal 
market quotations for home trade are: Common iron 
bars, 121. 5s. ; steel bars, 111. ; soft steel billets, 71. 7s. 6d. ; 
hard steel billets, 8/. 10s.; steel ship, bridge and tank 





being consumed. The | 


The demand for railway rolling stock | 
to | 
| 


plates, 101. 10s. 6d.; steel ship rivets, 141.; iron ship 
rivets, 15l.; steel constructional rivets, 151. 5s.; steel 
boiler plates, 111. 8s. ; steel angles, 101. 8s. ; steel joists, 
101. 88s.; Tees, 111. 88.; heavy sections of steel rails, 
91. 108. ; fish plates, 13/. 10s. ; black sheets, No. 24 gauge, 
141. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 171. 5s. 

Scrap.—tiron and steel scrap is in good and increasing 


|demand. There are buyers of clean, light cast iron at 


\xles, wheels, tyres, springs, and buffers are in better | 


demand. Structural steel is a progressive line. More 
orders have been booked for steelworks’ and ironworks’ 
machinery and related equipment. South Africa has 
ordered rolling mill plant. Despite keen competition 
from German, American, and French manufacturers, 
Sheffield is steadily improving its overseas trade in a 
large variety of heavy products. When he visited 
Sheflield last week, the Chinese Ambassador announced 
that his Government intended to place orders to the 
value of 1,000,0001. for machinery and tools in this 
country. Sheffield works are expected to benefit con- 
siderably. The season in agricultural machinery and 
parts has opened in promising style. Boiler makers are 
busy. The demand for automobile and aircraft steels 
shows further expansion. Tool works are operating to 
“apacity, while the light foundries are more active. 

South Yorkshire Coal Trade.—More inquiries are circu- 
‘ating on export account. Riga Electricity Works is 


asking for tenders for 60,000 tons of screened coal or | 


washed sin. 
Latest 


gles and doubles for April-October shipment. 
quotations in most classes of coal have been 
maintained, best hards being steady, although bunker 
°oal continues to disappoint. The inland position shows 
‘provement. Industrial. coal is in healthy demand, 
and steam coal finds ready customers. Business in house 
na 's of normal dimensions, but the demand for coke is 
“eveloping only slowly, 


| approximately 6 


608. ; heavy cast iron realises, 70s. to 72s. 6d., and 75s. 
is readily paid for machinery metal. Heavy steel is still 
searee, and consumers are importing supplies. Saleable 
parcels are promptly taken up at full market values. 








EXTENSIONS TO THE Hackney GENERATING STATION : 
ADDENDUM.—We regret that in the article on the 
‘“* Extensions to.the Hackney Generating Station,” which 
appeared on page 317 of our issue of March 17, no mention 
was made of the fact that the valves and boiler mountings 
weré supplied by Messrs. Hopkinsons, Limited, Hudders- 
field. 

Fivorescent Discuarce LIGHTING AND ADVERTISE- 
MENT Hoarpincs.—aAs is well known, where streets are 
lighted by discharge lamps, posters and articles in shop 
windows may suffer colour distortion and their attraction 
for the buying public may be thereby reduced. The 
British Advertising Association, who recently appointed 
a Committee to consider this question, have now decided, 
as the result of an inspection of fluorescent discharge 
lamps at Bingley, that this form of illumination distorts 
colours on posters no more than does lighting. 
The Bingley installation consists of 150 watt fluores - 
cent me units, which produce a containing 





r cent. red and was erected by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, Traf- 
ford Park, Manchester, 17. | 
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NOTICES OF MEETINGS. 


Nortu-East Coast INstiruTION oF ENGINEERS AND 
SurrsvulLpers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ The Strength of Marine Engine 
Shafting,” by Dr. 8. F. Dorey. 

InstrruTIoN oF MecHANIcaL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Joint 
Informal Meeting with Tue Instirution or Civu. 
Enocineers and Tue InstiruTiIoN oF ELECTRICAL 
Enorneers. “ The Importance of a Training in Manage- 
ment for Engineers,” to be introduced by Mr. T. G. Rose. 
Scottish Branch : To-night, 7.30 p.m., The Royal Tech- 
nical College, Glasgow. “ Air Conditioning of Railway 
Carriages,”” by Mr. A. H. Chilton. Internal Combustion 
Engine Group : Spring Meeting at Swansea. Symposium 
on “Coal as Fuel for Internal-Combustion Engines.” 
Monday, March 27, Hotel Metropole, Swansea, | p.m., 
Lunch and Address. 2.30 p.m., Discussion. 4.30 p.m., 
Discussion and Film. Tuesday, March 28, The Guildhall 
Swansea. 9.30 a.m., Discussion. 1 p.m., Lunch. 2.30 

.m., Visits to Cefn Coed Colliery, Tir John Power 
tion, and other works. Yorkshire Branch: Thurs- 
day, March 30, 6.30 p.m., The Technical College, Don- 
caster. ‘‘The Development of the Steam Locomotive 
for Intensive Service,” by Mr. E. Windle. Institution : 
Friday, March 31, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Extra General Meeting. ‘Second Report of 
the Pipe Flanges Research Committee,” prepared by 
Mr. H. J. Tapsell. 

INSTITUTION oF ELEcTRICAL ENGINEERS. 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussions : (i) ‘‘ Should 
Legislation be Invoked to Decide the Position of Meters 
on Cc s’ Premises ?"’ to be opened by Messrs. 
E. H. Miller and G. F. Shotter. (ii) “‘ The Relative 
Merits of Meter Testing,”’ to be opened by Messrs. C. W. 
Hughes and G. F. Shotter. North-Eastern Centre: 
Monday, March 27, 6.15 p.m., The Newe House, Pilgrim- 
street, Newcastle-upon-Tyne. ‘‘ The St. Bartholomew’s 
Hospital X-Ray Tube for One Million Volts,” by Dr. 
=. rE. Allibone, Mr. F. E. Bancroft, and Mr. G. 8. Innes. 
Institution : Monday, March 27, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Meeting. Dis- 
cussion on “ Electric Battery Vehicles and Future Possi- 
bilities,” to be o; by Mr. G. O. McLean. Scottish 
Centre : Tuesday, March 28, 7 p.m., The North British 
Station Hotel, Edinburgh. Ordinary Meeting. ‘* The 
Empire Broadcasting Station at Daventry,” by Messrs. 
L. W. Hayes and B. N. MacLarty. North-Midland 
Centre : Tuesday, March 28, 7 p.m., The Hotel Metro- 
pole, Leeds. Annual General Meeting. North-Western 
Centre : Tuesday, March 28, 7.15 p.m., The Engineers’ 
Club, Manchester. ‘ The Metadyne and Its Application 
to Electric Traction,” by Messrs. G. H. Fletcher and 
A. Tustin. Institution: Thursday, March 30, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘“ State Tariff Regulation: Recent German 
Legislation Compared with British Tendencies,” by 
Messrs. W. Beauchamp and R. Kauffmann. West 
Wales (Swansea) Sub-Centre: Thursday, March 30, 
6.30 p.m., The Technical College, Mount Pleasant, Swan- 
sea. “Testing of Transmission Line Insulators Under 
Deposit Conditions,”” by Professor W. J. John and Mr. 
C. H. W. Clark. 

InsTITUTION oF CrviL ENGINEERS.—Glasgow and Dis- 
trict Association : To-night, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glaagow, C.2. Annual General Meeting. 
“Construction in Concrete,” by Mr. A. W. Legat. 
Edinburgh and District Association: Wednesday, 
March 29, 6.15 p.m., The Royal Scottish Society of 
Arts, 16, Royal-terrace, Edinburgh, 7. ‘‘ Sewage Purifi- 
cation,” by Messrs. J. C. O. Burns, George Peat and 
8. G. Cockburn. Manchester and District Association : 
Wednesday, March 29, 6.45 p.m., The Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. Annual General Meeting. ‘‘ Earth Move- 
ments Associated with Pile Driving,’ by Mr. Arnold 
Bailey. Yorkshire Association : Wednesday, March 29, 
7.30 p.m., The Grand Hotel, Sheffield. “The Gallow 
Power Scheme,” by Mr. David Garside. Road Engineer- 
ing Section : Thursday, March 30, 6 p.m., Great George- 
street, Westminster, 8.W.1. “Soil Problems in Road 


-Meter and 





Construction,” by Mr. A. H. D. Markwick. Southern 
Association: Thursday, March 30, 7.15 p.m., The 
Municipal College, Portsmouth. Dugald Clerk Lecture : 


“Dugald Clerk and the Gas Engine: His Life and 
Work,” by Mr. W. A. Tookey. 

Roya Instrrvution.—Tuesday, March 28, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘ Chemistry of the Solid 
State,” by Professor W. L. Bragg. 

InstrTuTION oF Navat Arcuitects.— Wednesday, 
March 29, to Friday, March 31, inclusive, 10.30 a.m., The 
Royal Society of Arts, 18, John-street, Adelphi, W.C.2. 
Eightieth Annual General Meeting. For programme, sec 
page 350 

InstiruTe or Metats.—Birmingham Local Section : 
Thursday, March 30, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“ Some Observations on the 
Freezing of Cast Iron,” by Mr. J. E. Hurst. London 
Local ion: Thursday, March 30, 7.30 p.m., The 
Society of Motor Manufacturers and Traders, Ltd., Hobart 
House, Wilton-street, 8.W.1. Annual General Meeting. 

IsstiruTion or StructuraL Enoineers.— Yorkshire 
Branch : Thursday, March 30, 7 p.m., The Hotel Metro- 

le, Leeds. “ Heating and Ventilating the Queen’s 

otel, Leeds,” Dr. Oscar Faber. Midland Counties 
Branch : Friday, March 31, 7 p.m., Leicester. “‘ Specifica- 
tions and Estimating for Arc Welding,” by Mr. 8S. M. 
Reisser. ; 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisemente. 
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vessels are a useful second line, but they can be 
no more. The Financial Secretary’s observation 
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| heavy, but they are not heavier than was anticipated 
by those who have watched naval affairs for the last 
ten years. They do no more than keep the Navy 
up to its minimum requisite strength, and even so, 
with a qualification. In the last war, old ships 
that could not have been put into the front line 
did good service as escorts, as patrols, and as 
supports for the horde of miscellaneous vessels 
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og OF xpected to be made upon the Royal Navy in any 
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forces needed to ensure safety at all points—that 
is, with full allowance for all bases to be held and 
| patrolled, routes to be covered, commercial har- 
|bours to be watched, and the volume of trade 
| requiring escort—the forces necessary would be 
|more than, double those at present possessed by 
| Great Britain alone. Thus, provision is now made 
only for a particular contingency, namely, a 
| European war on a scale similar to the last. 
Such a conflict may be regarded as a war in 
| closed waters. The distances between the bases 
|and the points that must be covered are not great; 
large trade streams run through the theatre of war ; 
and points where the traffic must congregate are 
| within easy reach of an enemy’s minelayers, sub- 
marines, and light craft. If the battle fleet is 
| powerful enough to cover the operations of the 
| smaller vessels, it enters but little into this kind of 
| warfare, unless the enemy’s battle fleet is strong 
enough to challenge it. There is no fear of this, 
|as Mr. Churchill pointed out in the course of the 
| debate. Germany is party to a naval agreement 
| and has shown no inclination to revert to the build- 
ing programmes of the imperial period ; although, 
since escalator clauses have been invoked whole- 
every country in Europe has virtually a free 
hand. Nevertheless, she is constructing only two 
first-class battleships, and when these are completed, 
will have a battle fleet of only four units; hardly 
a serious challenge to the British supremacy in 
capital ships. On the other hand, the German 
authorities have announced their intention to 
build a submarine fleet as powerful as that of 
Great Britain (about 60 vessels). As with Ger- 
many, so with Italy. The Italian Government are 
building four modern battleships and reconstructing 
two old ones. When that programme is com- 
pleted, the Italian battle fleet will be only a sup- 
porting force for the light craft, which number at 
present 46 destroyers and 97 submarines. If the 
smal] destroyers are added, which Italy now has in 
service, the destroyer fleet amounts to 85. 
There is here sufficient indication of the probable 
strategy of the “ axis ’’ Powers, which would be to 
repeat what the German fleet tried to do in the 








MANCHESTER : , we imi sas 
NeW “Zuataxp > Gordon aad Goteh,  Lmled, Wellington to the fleet. last war—to leave the British battle fleet alone, 
uckland and Christchurch. , j Bet 1941 and 1944 battleshi their | while infesting military and commercial communica- 
NoKWay, Oslo: © - ‘ ‘ ween an , ten battleships pass their . g ant . . 
$] aid 43. parame er's Boghandel, Carl Johans Gade, | .ormal age limit; and the two new capital ships, | tions with submarines. It is for > reason _ 
i ca: Central News Agency, Limited. Head Office— » foot ‘ : j i ; 
lohaunesburg ; and Pretoria, Cape on tan ie — "| added to those already being built, only just cover | the most importance nN to : = — - 
a eifontein, Durban and various branches and book- | the prospective losses. Apparently the Admiralty | the Navy Estimates whic prove oe a 
Suath aniep ay 1. Fy e.. Ln Deaten and Sons | intend to keep some of the old battleships in com-| and escort vessels; and there is satisfaction in 
Sot Amica : Mitchell's English Book Store, Cangallo,| Mission during the next few years, as Mr. Shake-| noting that a substantial increase is to be made in 
Tasstasta : Pee mah “Gotch, Limited, Le son, Hobart. | *Peaze has stated that the battle fleet will be 21 units | the latter class. None of the existing escort 
i up Staras, New York : Forsubseriptions, The International | Strong in 1941; but that statement must not be | vessels is yet approaching the age limit, and the 
Foreign Pubtaies ye Ag | misinterpreted. The strength of the battle fleet | Estimates provide for 22 more. It is possible, 
street. sai ’ is its strength in ships of the latest type; older’ therefore, that about 50 of these ships will be in 





344 


commission in eighteen months’ time, for they are 
small (about 900 tons) and quickly built. This is 
all to the good, as it is upon them that the country 
must depend to bring in the convoys in the Channel 
and western approaches, if submarine war is ever 
attempted again. Also, the more numerous these 
escort ships, the greater is the number of destroyers 
that can be released for their proper duties. The 
use of destroyers for escort work, as in the last war, 
is not an arrangement to be repeated if it can be 
avoided. From a material point of view alone 
it is not economic to use 35-knot vessels for duties 
which can be equally well performed by smaller 
and cheaper craft of half that speed. 

It is impossible to estimate how destructive a 
submarine war against commerce is likely to be. 
The Naval Staff are certainly confident that recent 
inventions assist anti-submarine forces more than 
they assist submarines. Submarine warfare, how- 
ever, is not a struggle of mechanism against mechan- 
ism, but a highly complicated process involving 
many other and equally complicated considerations. 
It may be said, in present circumstances, that the 
Powers in Europe are so clearly grouped that it 
would be pedantic to reckon the strength of the 
Royal Navy without considering also, if only in a 
general way, what aid may be expected from the 
French navy. Similarly, the German and Italian 
forces should be reviewed together. 

On the face of things, the French navy is not 
ill constituted to lend substantial aid in a naval 
war; even though the French 8-in. and 6-in. gunned 
cruisers were entirely absorbed in French duties, 
there would remain a fleet of 32 heavy destroyers and 
26 of lighter type. This is a formidable force, yet it 
would be unwise to count upon French aid outside 
the Mediterranean. Naval war in that theatre is 
likely to be more fiercely contested than in western 
European waters. The French line of communica- 
tions between Toulon and Africa lies close to the 
Italian line to Tripoli. Each side would strive to 
interrupt the other's communications by every 
means in its power, which predicates a long and 
bitter struggle, demanding every available unit. 
Moreover, the Italian and French fleets are so well 
matched that neither would have any surplus to 
spare, if the other exerted itself to the utmost. It 
would appear, moreover, that the Admiralty regard 
the Mediterranean as a main theatre, in which the 
upper hand must maintained. If so, heavy 
reinforcements would be sent to the Mediter- 
ranean, where the British fleet would then act as 
the principal and the French as auxiliary; al- 
though to such reinforcements would be 
practicable only if German submarine operations 
in the North Sea could be effectively restricted. 
This postulates the maintenance of a * containing ” 
force which, if the experience of the last war is 
any guide, must of considerable dimensions, 
and it in such circumstances that a _ British 
commander would feel most severely the absence 
of the additional destroyers for which Admiral 
Sueter asked, on the report stage of the Estimates. 
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From the foregoing, it will be seen that the course 
of a future naval war would be much influenced by 
what is still an open question, namely, how for- 
midable can the German submarine fleet become in 
northern Europe ? Ostensibly, it not yet a 
serious danger; Germany could hardly expect to 
prosecute submarine warfare in northern waters 
without 100 submarines ready for service, a total 
at present in sight. Italian boats might 
based upon Emden and Wilhelmshaven, as German 
U-boats were at Pola, in the last war; but this is 
unlikely. If the struggle for mastery in the central 
Mediterranean should prove as tierce as it promises 
to Italy would keep every available sub- 
marine off Toulon, Algiers, Tunis, and Bizerta 
Broadly, therefore, it is justifiable to regard the 
Navy Estimates as a fair provision against the 
dangers in sight, although it is useless to conceal 
that some weak points are not yet properly covered. 
The 21 cruisers and 62 destroyers which have been 
allowed to the age limits without replace- 
ment constitute a regrettable entry on the debit 
of the balance sheet. To construct a large 
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number of such complex fighting ships as modern 
destroyers would call for more time, and more men, 
that might be available under war conditions. 
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SWELLING COALS. 


WHEN the limit of resistance of engineering plant 
to the forces imposed upon it has been reached 
serious consequences may result, 2nd it is the duty 
of the engineer either to avoid the incidence of 
these forces, or to provide materials or designs of 
sufficient strength to withstand them. The stresses 
imposed upon the walls of carbonising plant, and, 
in particular, of by-product coke ovens, were not 
generally serious in the days when flue tempera- 
tures of the order of 1,100 deg. to 1,250 deg. C. were 
in use, and when ovens were over 20 in. in width. 
There has, however, been progressive increase in 
flue temperatures and some decrease in oven width, 
these two factors leading to very much more rapid 
coking. The old 20-in. oven, carbonising in 30 hours 
or 36 hours, had an overall carbonising rate of 0 - 67 in. 
to 0-55 in. of coal per hour, while the newer 18-in. 
oven, carbonising in 15 hours to 18 hours, has a 
carbonising rate of 1-2 in. to 1-0 in. per hour, or 
approximately double that of the older oven. Thus 
new conditions have been set up within the charge 
resulting in a higher lateral pressure upon the oven 
walls. There have been unfortunate experiences, for 
the most part in Germany and the United States, 
in which oven walls have been irreparably damaged 
and have had to be rebuilt owing to the magnitude 
of the swelling pressure. At first sight, little atten- 
tion appears to have been paid to the subject in 
this country, but work has been in progress at 
Sheffield University, in the laboratories of coke-oven 
constructional companies, and more recently at 
H.M. Fuel Research Station, and the first British 
paper upon the subject was read before a joint 
meeting of the Institute of Fuel and the Coke Oven 
Managers Association at King’s College, Newcastle 
on Tyne, by Dr. G. E. Foxwell, on March 16. 

It is perhaps fortunate that the earlier work of 
the author, which is well known to coke-oven 
technologists, has enabled the reasons for this 
swelling pressure to be understood. It is the more 
easy to guard against damage when the reasons for 
the state of affairs that lead to it are known. During 
the course of carbonisation in the coke oven, the 
coal becomes partly fluid, this being known as the 
plastic stage,and lying between certain temperatures 
generally between 380 deg. and 480 deg. C. ; in the 
case of Welsh coals the temperature limits are a 
little higher for both starting and finishing. There 
are reasons for believing that the formation of a 
strong coke is impossible unless the coal develops 
a certain pressure during the plastic stage. This 
pressure arises from the fact that gas is generated 
within the plastic coal, and owing to the high 
resistance of the plastic layer to the passage of gas, 
is unable to escape. Foxwell’s experiments have 
shown that the more rapid the rate of heating, the 
more plastic the coal becomes, and the higher is 
the internal pressure in the plastic layer. It has 
also been established that the pressure is consider- 
ably affected by the density of the charge of coal, 
so that a coal throwing a low and innocuous pressure 
may be made to exert a dangerous pressure if more 
compressed. The suggestion has been heard that 
all coals will become dangerous in this respect if 
compressed to a sufficient extent, but it is evident 
that many, and perhaps most, British coals are not 
sufficiently plastic to exert dangerous pressures in 
any circumstances likely to be met with in current 
practice. 

Heat is transmitted to the coal laterally from each 
oven wall, and a plastic layer therefore travels from 
each wall to the centre. The pressure in this layer 
may or may not be sufficiently high to be dangerous 
to the stability of the walls. When the plastic 
layers meet in the centre, the rate of heating of the 
plastic coal is considerably increased, for heat is 
being received from both sides, and a peak pressure 
is set up for a few minutes; this is predictable 
from Foxwell’s experiments, and confirmed by the 
work of the German and American Koppers Com- 
panies. This peak may be very much higher than 
the pressure exerted on the oven walls at any other 
period during carbonisation. 

The problem immediately arises of how this state 
of affairs is to be avoided. That it may be serious 
is shown by known examples of the destruction of 
oven walls when a dangerous coal has inadvertently 
been carbonised, unmixed with other material. The 





first essential is to be able to detect which coals 
may be dangerous and in what circumstances a 
given coal may be dangerous. Experiments made 
by Dr. Koppers have led him to the conclusion 
that a coke-oven wall as now designed can with- 
stand a lateral pressure of 0-08 kg. per square 
centimetre (1-14 lb. per square inch). This con- 
clusion, however, is based on one set of experi. 
ments only, and it would seem desirable that the 
Fuel Research Board and the Building Research 
Station should investigate this problem anew, in 
the light of the fact that many coals give a peak 
pressure far in excess of Koppers’ maximum figure. 
Unless there is some certain knowledge of the pres- 
sure that a coke-oven wall can withstand in practice, 
an opinion on the safety of any coal can only be 
based upon empirical tests. It is a striking fact 
that all the tests in use for the purpose are of an 
empirical nature. Absolute figures were given by 
an apparatus used by Koppers in his earlier re- 
searches, the coal being placed in a model coke-oven 
chamber heated from two sides, and having one 
movable wall on which the pressure developed could 
be measured. This apparatus showed the transient 
maximum pressure that is set up when the plastic 
layers meet in the centre of the oven. The magni- 
tude of this pressure can be gauged from figures 
given, that in certain circumstances a coal which 
between the thirteenth hour and the fifteenth hour 
after being charged into the oven threw a pressure 
of some 0-3 kg. per square centimetre, threw a 
sudden and greatly increased pressure over the next 
half-hour, reaching a peak of 0-95 kg. per square 
centimetre. It seems clear that the use of empirical 
apparatus that does not show this peak is not 
justified, and may be dangerous. Moreover, the 
apparatus now in use does not seem particularly 
reliable. It is known that experiments at Sheffield 
University have cast doubts upon the accepted 
methods of testing, and have led to modifications 
that are claimed to be more in accord with the 
practical behaviour of coals in the coke oven. 

This problem is exceedingly important from two 
angles. The coke-oven owner looks at it from the 
point of view of safety. He is responsible for the 
working of plant which is costly and is expensive 
to close down and repair. It is better, from his 
standpoint, that a safe coal should be classified as 
dangerous than _ rice There are, moreover, 
degrees of safety ; some of the methods of testing 
are designed to show at what bulk density a coal 
can safely be used. Figures published by H. 5. 
Auvil and J. D. Davis, of the United States Bureau 
of Mines, show, for example, that a coal which 
neither expanded nor contracted at a bulk density 
of 46 lb. per cubic foot expanded by nearly 25 pet 
cent., and would clearly have been dangerous to 
use, when its bulk density was 58 lb. per cubic foot. 
The composition of the blend, the rate of heating 
and the compression of the coal may all affect the 
safety of the oven structure, and a test should b 
developed without delay which will enable positive 
figures to be secured. For the meantime, however. 
coke-oven owners will prefer to have tests that ert 
on the side of safety. On the other hand, the 
colliery owner, having coals to sell, will desire that 
the test shall not show as dangerous, coals that ar 
actually safe. It is in the interest of no one that 
dangerous coals should be regarded as safe. One 
unfortunate experience on the part of the buyer 
might do untold harm, not only to the offending 
colliery, but to the whole coalfield. We believe it 1s 
true to state that the dangerous coals in, for example. 
the Durham coalfield, which are sold both in this 
country and abroad for coking, are few and far 
between. It appears that there are certain restricted 
areas in which these coals occur, and that the absence 
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of untoward occurrences has been due to the fact that 
these coals are always mixed with other, sate vals 
before being carbonised. The interests at stake ar 
large, and Dr. Foxwell’s paper appears to hav 
revealed the need for extensive research work upon 
the dangerous swelling pressures set up in coking 
coals during carbonisation. 

The prevention of damage to oven walls is primar!) 
the business of the coke-oven owner and his stafl 
The oven designer cannot strengthen the alls 
greatly without incurring heavy capital e% co 
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The oven operator has several remedies in his p 
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all of which are designed to reduce the plasticity of 


the coal. 


seam of less coking power; often the addition of 
nuts to the coking slack will be sufficient. It can 
be blended with coals from other seams higher in 
volatile matter, and therefore shrinking sufficiently 


to overcome the swelling of the dangerous coal. It | 


can be blended with coke breeze, or with fusain 
dust. The flue temperatures can be decreased, thus 
slowing the rate of coking and reducing plasticity. 
Care must be taken that the bar used for levelling 
the charge in the oven does not sag, and so compress 
the charge near the door on the coke side. In 
conclusion, we may remark that a useful purpose 
has been served by the paper in directing attention 
to this important problem, and to the methods of 
dealing with it. 








NOTES. 
ProposED NEw GENERATING STATIONS. 


THE Central Electricity Board announce that 
they have received two schemes from the Electricity 
Commissioners amending the Central England 
Electricity Scheme, 1928, and the Mid East England 
Electricity Schemes, 1929 and 1936, respectively. 
In accordance with statute, these schemes were | 
published on March 14. The Central England | 
(Alteration and Extension) Scheme, 1939, provides | 
for the “‘ de-selection ” of the Nechells (Temporary) | 
station of the Birmingham Corporation and the | 
Smethwick station of the Shropshire, Worcestershire | 
and Staffordshire Electric Power Company and for | 
the erection of two new stations with initial capa- | 
cities of not less than 60,000 kW each. These 
new stations will become selected stations if and 
when they are duly authorised. The scheme also 
makes provision for certain alterations in the 
transmission lines and transforming stations origi- 
nally scheduled. It is stated that as a result of a 
review of the plant requirements in the area, the 
Central Electricity Board have come to the conclu- 
sion that one of the two new stations will be required 
to meet the estimated demand in 1943 and the other 
to meet the later anticipated growth in demand. 
The Mid-East England (Alteration and Extension) 
Scheme, 1939, also provides for the addition of two 
new stations, each with an initial capacity not less 
than 60,000 kW. One of these will be required 


to meet the estimated demand in 1942. The 
memorandum accompanying the first of these 


schemes explains that, in the course of discussions 
with the Board and the Power Company in connec- 
tion with the standardisation of frequency, it was 
agreed that the more modern stations at Hams Hall 
and Stourport should be extended and the two 
older stations shut down. This decision an 
interesting result of the centralisation policy. At 
the same time, the need for still more generating | 
plant which the scheme envisages is an indication 
of the increasing use of electricity for all purposes 
during a period when industry, as a whole, is not 
enjoying the expansion we should wish to see. 


is 


Tue Macaine Toot TrapEes Association. 

Something of the minatory spirit of ancient 
prophecy against those who cry peace, where there 
IS no peace, seemed to exist at the annual dinner of 
the Machine Tool Trades Association on Wednesday, 
March 15, as every speaker at it made reference, 
either directly or obliquely, to the re-armament 
question. This, though the necessity is regrettable, 
was as it should be, since the machine-tool maker 
stands as solidly behind national defence as did the 
bowyer and armourer of the days of Agincourt. The 
Government, in the person of the Chancellor of the 
Duchy of Lancaster, the Rt. Hon. W. 8. Morrison, 
M.C.. K.C., M.P., acknowledged the whole-hearted 
Support it had received from the Association in 
the intensive re-armament work now proceeding. 
lhe response, said Mr. Morrison, in proposing the 
toast of “The Machine Tool Trades Association,” 
had been excellent, and, further, imports of foreign 
machine tools were decreasing while exports of our 
own products were increasing. But more remained 
to be done in these latter directions, and it was 
hoped that the heavy Government orders the 


dustry had received would enable it to put its | transport by road was also relevant. 





The coal, for instance, can be blended | 
with coal high in durain, i.e., coal from the same | 


| venor House, London, on Friday, March 17, was 


| Kent. 


| development based on steam, but the position had | 


in fact, be impossible to repair such damage at all 
during a war as neither machinery nor skilled labour 
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house in order so that the desired decrease and | corporations were contemplating using Diesel or 
increase would steadily continue after the present | petrol driven buses when their trams were scrapped. 
demand had ceased. The President of the Associa-| This would involve dependence on imported fuel 
tion, Mr. Harold Butler, M.B.E., J.P., who was in| supplies, whereas the use of electrically-operated 
the chair, responded, and while commending the | trolley "buses would mean added security in time of 
members on their determination to overcome all| war and in peace time the employment of British 
obstacles, reminded them of the sequel to similar con- | labour. 

ditions some twenty years ago. Recent events had | 

demonstrated the vital importance of the machine- | JUBILEE OF THE LONDON CouNTY COUNCIL. 
tool industry, and to enable it to be useful in| During the present week the London County 
both peace and war it would be necessary to ensure | Council has been celebrating the fiftieth anniversary 
that it received adequate support under both sets | of its formation on March 14, 1889. The Jubilee 
of conditions. The next toast was that of ‘* Our| meeting, which was held on Tuesday morning, was 
Guests *’ and was proposed by Sir Alfred Herbert, | ceremonial in character and consisted mainly in 
K.B.E., past-president. After referring to individual | the presentation of a report by the General Purposes 
guests in a wholly appropriate manner, not untinged | Committee, in which the early history and powers 
with good-humoured badinage, Sir Herbert con- | of the Council and the growth of its responsibilities 
cluded by expressing the hope that the industry | were briefly traced. Among these may be mentioned 
would not consider that its functions ended with | the development of the main-drainage system, which 
the production of machine tools for armaments ;| has now been extended to include some 63 square 
the National Service and A.R.P. schemes were | miles outside the county. From 1891 onwards, the 
equally important. Two of the guests responded. | Council was engaged in the purchase, electrification, 
His Excellency Monsieur J. Maisky, Ambassador of | construction and working of an extensive tramways 
the U.S.S.R., after expressing the opinion that world | system. This was, however, transferred to the 
peace depended, in the long run, on the kind of | London Passenger Transport Board in 1933. It 
relations existing between Moscow and London, | has also been responsible for the maintenance of an 
developed in a reasoned manner the thesis that the | efficient fire brigade, and the other activities of a 
U.S.S.R. and Great Britain were not, in reality, | more or less engineering character with which it is 
competitors in world markets since the former was | concerned, include the administration of the London 
mainly concerned with problems of internal trade | Building Act, technical education and town planning. 
while the latter was faced with those of export | On the conclusion of the meeting, an exhibition 
trade. The omens of good resulting from the visit | illustrative of the work of the Council was opened 
of Mr. Hudson to Moscow were favourable if the| by H.M. Queen Mary, who was accompanied by 
future were considered rather than the past. The | H.R.H. the Princess Royal. This exhibition, which 


| 


| 
| 
| 
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|second speaker, Mr. W. A. Stanier, M.I.Mech.E., will be open to the public until Tuesday, April 4, 
| dwelt chiefly on the relations between the railways | emphasises the various activities of the Council to 


and the machine-tool industry. Mr. Keith Benham | which we have drawn attention above by means 
then proposed, in appreciative terms, the toast of of models, photographs and informative diagrams. 
“The Chairman” and Mr. Butler, in the course of | For instance, an excellent map of the main-drainage 
his acknowledgment, reminded members that the | system is shown together with a model indicating a 
next Machine-Tool Exhibition would be held in| typical method of diverting the flow from the main- 
April, 1940. line sewer to an intercepting sewer and a main 

ELecrriciry Supply in War. chamber connection from the latter to a storm-relief 


1 ah ‘ : sewer. wt... . an % . 4 ‘ t 
Tho ammnel fmacheon of the Beltich Mlectrical | O° Two rooms are devoted to illustrating wha 


th : the Council is doing in the matter of air-raid precau- 
Development Association, which was held at Gros- | ,. . : B . pS aye I 
| tions, including evacuation, while in another room 


there are models of old and new fire-fighting appli- 
ances and diagrams of new fire-alarm systems. On 
|the River Embankment there is a display of 
auxiliary fire brigade appliances and ambulances, 
while during the exhibition the fire boats will be 
seen in action. Engineering historians will be 
attracted by photographs of the old and new bridges 
for the maintenance of which the Council has been 
or is responsible, and in the model of the new 


Waterloo Bridge. 


honoured by the presence of H.R.H. the Duke of | 
His Royal Highness, in proposing the toast 
of ‘* The Association,” said that electricity was now 
in use in 8,000,000 homes in this country and 
additions were being made at a more rapid rate 
than elsewhere. Large scale electrification had 
begun late owing to the mature state of industrial 


been profoundly changed during the past ten years. 
New British industries based entirely on electricity 
had been created and electricity in city homes was 
as cheap as anywhere in the world, or cheaper. It 
was interesting to learn that, pro rata to the number 
of electricity consumers, Great Britain used many | 
more electric cookers than America, and only 24 per | 
cent. of the homes connected to the mains need pay 
more than ld. per kWh, and over 60 per cent. could 
buy at 3d. per kWh, or less. There were few aspects 
of everyday life on which electricity did not affect. 
It continued to make outstanding contributions in | 
the spheres of X-ray therapy and medical treatment, 
and had lent a new meaning to leisure. The Presi- 
dent, the Rt. Hon. Earl of Lytton, K.G., in reply, 
said that the total output of electricity in 1938 | 
was 24,000 million kWh, of which industry claimed | 
11,000 million kWh. Some three-quarters of the 
power used in industry was supplied electrically, of 
which 60 per cent. came from the public mains. 
Recent events had naturally created anxiety as to 
the continuance of this supply in the event of war. 
A consideration of the alternatives should, however, 
convince most people that the use of private 
generating plant would involve greater rather than 
less risk of interruption. A breakdown in public 
supply caused by enemy action could be remedied in 
a few hours or at most a few days. Damage to 
localised machinery from the same cause might 
mean stoppage for weeks or even months. It might, 


CENTENARY OF Dr. Lupwia Mono. 

A succinct account of the life and work of 
Dr. Ludwig Mond, F.R.S., was given by Professor 
F. G. Donnan, ©.B.E., F.R.S., when delivering the 
Ludwig Mond Memorial Lecture at the Royal 
Institution, on March 15. The meeting was held 
to celebrate the centenary of the birth of the great 
chemist and industrialist, who, among many other 
generous gifts to scientific institutions, had founded 
| and endowed the Davy-Faraday Laboratory of the 

Royal Institution in 1896. Professor Donnan stated 
that Ludwig Mond was born at Cassel, Germany, 
on March 7, 1839. He studied first at the University 
of Marburg, and subsequently at the University of 
Heidelberg, where, working under Bunsen, he 
acquired a great liking for chemical science. After 
leaving the University, he occupied various positions 
in chemical works in Cologne and elsewhere in 
Germany. He first came to England in 1862, and 
collaborated with Mr. John Hutchinson in the intro- 
duction of a process for the recovery of sulphur 
from alkali waste. In 1864, however, he went to 
Utrecht to take up the position of manager of a 
works operating the Leblanc alkali process. Return- 
ing to England in 1867, he concerned himself with 
the establishment of the sulphur-recovery process, 
in various chemical works, but, some years later 
came into contact with Solvay and became interested 
in the ammonia-soda process for the production of 
would be available for a purely private supply. In sodium carbonate. So impressed was he with the 
this connection, the use of electricity for passenger | possibilities of this process that, in conjunction with 
A number of! Mr. (subsequently Sir) John Brunner, he entered 











into an arrangement for its introduction into this | 
country on a large scale. The site chosen for the | 
works was Winnington Hall, Northwich, Cheshire, 
where, in spite of many early difficulties, the 
works were destined gradually to grow into the 
present huge chemical-producing concern known all 
over the world. In 1884, Ludwig Mond had come 
to live in London, where, as a result of work in 
which Carl Langer and Mond’s two sons collaborated, 
the gaseous metallic compound, nickel carbonyl, 
was discovered in 1888. Realising that this provided 
a valuable means of separating nickel from other 
metals, Ludwig Mond built an experimental plant 
at Smethwick, and later formed the Mond Nickel 
Company, which purchased nickel deposits near 
Sudbury, Ontario, Canada, and erected the large 
refinery at Clydach, near Swansea. Further metallic 
carbonyls were discovered as the result of research, 
which was continued until Ludwig Mond’s death in 
1909. He was the recipient of numerous honours, 
but remained simple and unaffected to the last. He 
was always interested in the welfare of his associates 
and workmen, and the firm of Messrs. Brunner Mond 
was among the first to grant holidays with pay and 
to reduce the duration of the working day from 
12 to 8 hours. 








RECENT RESEARCHES IN STEEL 
METALLURGY. 


IN spite of long-extended studies of the subject, 
and much accumulated experience, our knowledge of 
the actual reactions taking place between the liquid 
metal and the slag in the steel-melting processes is 
still mainly of an empirical nature. Nevertheless, 
as pointed out by Dr. W. H. Hatfield, F.R.S., at 
the outset of a discourse which he delivered before 
the Royal Institution on Friday, March 17, our 
understanding of the physical chemistry of the 
steel-refining processes is now rapidly advancing. 
Dr. Hatfield, who was dealing with “ Recent 
Researches in Steel Metallurgy,”’ stated that one of 
the principal studies of recent years had been the 
determination of the nature and degree of hetero- 
geneity in steel, as affected by the process employed 
and the composition and conditions of casting of 
the material. One of the important advances made 
related to the increasing control of the non-metallic 
included matter which was one serious feature of 
the heterogeneity of steel ingots. It was important 
to know the oxygen content, and its condition in 
liquid steel, and a great step forward had been the 
development of the vacuum-fusion method of 
determining the total oxygen in the final product ; 
but the technique of ascertaining the form in which 
the oxygen occurred had not as yet been quite 
mastered. The nitrogen and hydrogen contents of 
steel were also receiving much attention, and these, 
particularly the hydrogen content, might prove of 
consequence. 

In small masses, modern technique gave very 
good results from the point of view of homogeneity, 
but if 100 tons or 200 tons of liquid steel were 
poured into a mould and allowed to freeze, the 
differential freezing produced a heterogeneity of a 
more serious order, which was clearly transmitted 
in the structure of the final forging. Perhaps one 
of the most complex studies was that of the changing 
properties of steel with varying temperature, and 
it was of the utmost importance to the engineer 
that he should know the stresses the materi«i would 
withstand under such changing and different + ondi- 
tions. Important steam-raising and we7-generat- 
ing units operated up to a black heat of approxi- 
mately 500 deg. C., cortain important items, such 
as exhaust valves and superheater and furnace 
parts operated at a red and even a yellow heat 
(700 deg. to over 1,000 deg. C.), while certain 
items in aeroplane construction and in connection 
with other forms of transport and special engineer- 
ing applications must encounter very low tempera- 
tures; indeed, for what was at present essentially 
experimental work, steel had been supplied for 
use at 180 deg. C. 

It had been said on many occasions that any 
stress would produce permanent strain even at 
normal temperatures, and that, theoretically, this 
strain might be measured, provided that sufficient 
sensitive methods of measurement were available. 
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This could be left as an abstract idea. In the mun- 
dane world of engineering, matters must be consi- 
dered in a practical sense and, nearly ten years ago, 
he had put in hand an experiment which was still 
proceeding. The experiment consisted of placing 
a strip of steel in tension under a stress of 25 tons 
per square inch. The material was a cold-worked 
austenitic steel having a limit of proportionality of 
27-4 tons per square inch, and a yield point of 77 
tons per square inch. Since June, 1929, the per- 
manent extension had been nil within the accuracy 
of measurement applied, namely. a sensitivity of 
one 40,000th of an inch and a gauge length of 8 in. 
Clearly, if deformation were proceeding it was at 
a rate of less than 4 « 10-", or one 25-thousand 
millionth of an inch, per inch, per hour, and it 
might be claimed that evidence was still lacking of 
change of dimensions, in this case, under a stress 
as high as 25 tons per square inch. The tempera- 
ture which prevailed was 23 deg. C., but with the 
introduction of temperatures above certain values, 
the phenomenon of creep became a dominating one, 
and the problem was to determine the stress which 
would not produce creep or deformation, beyond 
postulated values, under the particular conditions 
involved. 

A heat-resisting steel containing carbon 0-21 per 
cent.; nickel, 12-32 per cent.; and chromium, 
21-09 per cent., had been maintained under a load 
of 280 Ib. per square inch for a period of 10,000 hours 
at 900 deg. C. The load produced an initial rate of 
creep which diminished with time to a value of 
movement which became constant after about 
2,000 hours. Over the whole period of 10,000 hours 
the material had permanently extended in length 
some 0-50 per cent. It would be clear that such 
long-time tests were quite impracticable, as a means 
of comparing the creep properties of large numbers 
of alloys. This had been foreseen many years ago, 
and a short-time test—extending over a period of 
only three days—devised, which was applicable to 
the whole range of temperatures from 300 deg. to 
1,000 deg. C., and had been used on an extensive 
scale in the testing of many alloys. The applied 
stress was permitted to produce deformation over 
the first 24 hours not exceeding 0-5 per cent. of the 
gauge length, but, during the next 48 hours it was 
laid down that no further change in dimension 
should take place within the accuracy of measure- 
ment, which was to one 40,000th of an inch. On 
» gauge length of 2 in. this was approximately 
equivalent to one millionth of an inch, per inch, 
per hour. The maximum stress, not producing 
a deformation in excess of that postulated in this 
manner, had been named the Time Yield, and data 
were thus produced which could be interpreted 
usefully with the assistance of the results obtained 
from longer-period and more sensitive experiments 
which were being continuously prepared. 


One important line of investigation concerned 
the effect, upon the mechanical properties of steels, 
of prolonged exposure to high temperatures. 
Extremely important mechanical units had to 
operate for many years at elevated temperatures 
and owners were not very willing to scrap valuable 
parts so that tests could be made to see whether 
the mechanical properties of the steels were being 
maintained. Some time ago, Messrs. Thos. 
Firth and John Brown, Limited, had erected 
special furnaces for long-time experiments of 
this character and many steels were being exposed 
to such temperatures as 400 deg., 450 deg., and 
500 deg. C. Each test piece was substantial in 
size and enabled a very complete study of the 
material to be made. Samples were taken out 
after one month, six months, twelve months, and 
so on, and already valuable data had been obtained. 
It had been found that some steels maintained 
their properties and that others were changed in 
different manner. Some. for example, while main- 
taining their tensile-test values, offered less resistance 
to notched-bar impact fracture, and others, owing 
to a type of precipitation proceeding even after 
12 months’ exposure, had a progressively increasing 
strength and a decreasing ductility. This research 
must, inevitably, be pursued on an extensive scale, 
for a long time, if the designing engineer was to be 
furnished with entirely adequate information 
regarding the properties of his material. 
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The multiplicity of alloys which it would be 
necessary to make, to exploit thoroughly the possi- 
bilities of the influence of added elements, was 
obvious, and it was clear that only the fringe of the 
subject had yet been explored. Much success, 
however, had been achieved in the provision of high- 
tensile and abrasion-resisting steels, in materials 
possessing a very low or a high coefficient of expan- 
sion, in non-magnetic ferrous alloys, and in steels 
suitable for the manufacture of permanent magnets 
of exceedingly high coercive force. High chromium, 
or high chromium and nickel, contents produced 
a range of steels which were rust- and acid-resisting. 
When other special elements were added to the last 
category, the interesting heat-resisting steels were 
produced which not only resisted scaling at high 
temperatures, hut had also considerable strength 
under such conditions. Perhaps the most outstand- 
ing achievement of recent times had been the 
development of rustless and heat-resisting steel 
metallurgy. Brearley, in 1913, had shown that a 
stainless-steel knife could be made by hardening 
and tempering a steel containing 13 per cent. of 
chromium. This had led to the search for steel 
which was rustless in the ductile condition, and the 
18 per cent. chromium-8 per cent. nickel, and the 
12 per cent. chromium-12 per cent. nickel, and other 
combinations, had been produced. Such steels were 
indeed stainless under normal conditions and now 
formed the basis of a great industry. 

Evidence indicated that the corrosion-resisting 
properties of the rustless steels were due to the 
chromium facilitating the spontaneous production 
of a protecting film of the necessary characteristics 
for resistance, which film, if damaged, was spon- 
taneously renewed. Experimenting upon the basis 
of the rustless-steel compositions, it had been found 
that by modifying the chromium and nickel and 
also by adding other elements, such as tungsten, 
molybdenum, cobalt or titanium, steels were 
produced which maintained a reasonably protective 
film at temperatures even in excess of 1,000 deg. (., 
and also possessed useful strength. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of the Institution 
of Mechanical Engineers, on Friday, March 17, at 
Storey’s-gate, St. James’s Park, a meeting of the 
members of the Benevolent Fund, and others 
interested, was held to consider the report of the 
Committee of Management for the year ending 
December 31, 1938. The Chair was occupied by the 
President of the Institution, Mr. E. Bruce Ball. 
who had consented to become the chairman of 
the Fund. The report showed a more encouraging 
increase of membership than in previous years, 
there being now 2,112 names on the roll, which. 
however, is less than 16 per cent. of the total mem- 
bership of the Institution. The greater part of the 
increase is due to new members of the Institution, 
and the Committee of Management are most 
anxious that members of older standing should take 
a greater share in the work. The total revenue 
from all sources amounted to 2,331/., but the 
expenditure was in excess of this by 66/., which 
deficit had been met by drawing on the capital 
account. The thanks of the Committee were tendered 
to Major P. J. Cowan for arranging an appeal in 
ENGINEERING, which appeal had met with con- 
siderable success. The cases relieved during the 
year numbered 58, the same number as last year, but 
the average value of the grants was much lower 
than formerly. In order to give members of 
the Institution, generally, an idea of the nature 
of the cases dealt with, an account of a few of them 
was given in the Report. The sum of 2,526V. had 
been received in response to the Silver Jubilee 
Appeal inaugurated by Mr. David E. Roberts last 
yer. It was hoped that the whole sum aime 1 at, 
viz., 10,000/.. would eventually be forthcoming. 
On the motion of the President, the report was 
unanimously adopted, and a resolution was passed 
for the transfer of a sum not exceeding 500/. from 
capital to income during 1939, should this be 
required, to meet the increasing applications for 
assistance. 

One member of the Committee of Management, 
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, Principal G. F. O’Riordan, B.Sc., retired by 


rotation, and was not immediately eligible for re- 


election. 


Mr. Bernard W. Bryan and Sir Holberry 


Mensforth, K.C.B., who had been co-opted to fill 
the vacancies caused by the resignation of Mr. E. A. 
Alliott and the death of Mr. John Belliss, auto- 
matically retired, but, being eligible, were re-elected ; 


remain 


Mr. David E. Roberts was elected to fill the 
ing vacancy. The honorary treasurer, 
O. Roberts, and the honorary auditor, 


Mr. 


W. 


Mr. Raymond Crane, F.C.A., retired by rotation and 
were re-elected. Mr. J. E. Montgomrey, B.Sc. (Eng.), 
was elected honorary secretary to the Fund, Brig.- 
General Mowat, who had filled this post for eighteen 
vears, having automatically retired when he resigned 


the secretaryship of the Institution. 


A resolution 


of appreciation of the services of Brig.-General 
Mowat to the Fund, and those of Mr. Frank W. 
White, who had been acting honorary secretary 
to it during the past 


carried 


occupied the chair. 


year, 


was unanimously 


THe INTERNAL-COMBUSTION ENGINE. 
At the general meeting of the Institution, follow- 
ing the Benevolent Fund meeting, the President 


After the transaction of the 


formal business, Mr. Bruce Ball announced that the 
Council recommended Mr. J. E. Montgomrey, who 
since 1920 had been assistant secretary to the 


Institution, be appointed secretary. 


He 


accord- 


ingly proposed Mr. Montgomrey for the post, the 
motion, after being seconded by the immediate 
past-president, Mr. David E. Roberts, being put 
to the meeting and carried unanimously. 

The President then called upon Dr. F. W. Lan- 
. F.R.S., to read a 
Energy Balance Sheet of the Internal Combustion 
The earlier portions of the paper em- 
bodied the substance of a series of articles by 
Dr. Lanchester, published in ENGINEERING, vol. cxlv, 
page 4 ef seq (1938) and vol. cxlvi, page 137 (1938), 
the later portions consisting, in the main, of some 
new proofs of the original thesis. 
stated, in his résumé of the paper, that he had just 
received a telegram from Messrs. Harland and Wolff 


chester 


Engine 


relative to Fig. 19. 
no atmospheric lines. 


paper 


entitled 


* The 


Dr. Lanchester 


It read : ** Indicator cards have 
Horizontal line is exhaust 


suction line about 4 Ib. above atmosphere, engine 


being supercharged. 
discrepancy in compression index. 
starts approximately 19-5 lb.” 


This accounts for the apparent 
Compression 
As this information 


was not in his hands when he made the diagram, 
he had deduced a compression ratio on the basis of 
its being an unknown quantity. 
publish the later part of the paper in a subsequent 
A brief summary of the discussion which 
followed the reading of the paper is given below. 
The discussion was opened by Mr. W. A. Tookey, 
who began by expressing satisfaction that Dr. 
Lanchester had, after a long interval, again turned 


issue. 


his attention to the gas engine. 


We intend to 


Had he not been 


occupied with other important work, the position 
of the gas engine to-day, and even of the internal- 
combustion engine, might have been better than, 


in fact, was the case. 


Mr. Tookey then referred to 


the presentation of the Third Report of the Gas 
Engine Research Committee by Dr. Burstall, some 


31 years ago. 


The present paper, he said, had 


caused him to look up his old records of that meeting, 
among which records he had found a logarithmic 
diagram which had a general family resemblance to 
some of those in the paper, as would be evident from 
the slide he exhibited. The method was an infor- 


mative 


one. 


Some 


other 


slides 


exhibited 


by 


Mr. Tookey, though of great interest, showed thermal 
balance sheets and not energy balance sheets as 
given in the paper, the variation of losses due to 
) and were therefore, as Dr. Lanchester 
pointed out, not strictly within the scope of the 


water, &c., 
discussion. 
Mr. J 


. Soltz dealt with the intrinsic change in the 


Volume of gas during combustion and raised the 
point of what might take place with equal weights 
of gas having the same empirical formula. There | 
Were discrepancies in practice, particularly with | 
regard to detonation, fuels in the same octane ratio 


having varying figures at different fue 
He W ondered 


taken 
sheet. 


into 


consideration 


in 


the 


energy 


1 consumptions. 
if the effect of nitrogen had been fully | 


balance | 


ENGINEERING. 














Dr. Lanchester, who elected to deal with each 
point as it was made, said that the data in the paper 
were not related to the weight of the gas, but to) 
the volume. It was well known that there was no| 
selective combustion of hydrogen first and carbon 
afterwards, or vice versa, but hydroxyl reaction 
occurred in the combustion of hydrogen. Whether 
the contraction of the gases took place in two stages 
or not, he was unable to say. This point and the 
behaviour of nitrogen were primarily matters for | 
the combustion chemist. The behaviour of nitrogen 
had been referred to in a paper recently published 
by Mr. Ricardo. 

Dr. J. S. Clarke, whose work had been quoted 
in the paper, considered that the behaviour of the 
gases in a cylinder from the passing of the spark | 
to the commencement of the exhaust was com- 
pletely analysed by the paper. Dr. Lanchester had 
replotted one of his (the speaker’s) diagrams in | 
Fig. 16, and in doing so had made clear the change | 
in the 7 constant, so settling an old controversial 
point. The point of break in the curve was a func- 
tion of compression ratio and mixture strength. 
He believed Dr. Lanchester was quite right in 
saying that there was a certain amount of energy | 
dormant even at the point of release. 

Mr. J. F. Alcock thought the paper had particular | 
value in view of the renewed interest in the gas | 
turbine and other unusual forms of operating cycle. 
He complimented Dr. Lanchester on the informative 
nature of his logarithmic plotting, but inquired | 
whether the term “ energy dormant ” appearing in 
the paper did not involve, to some extent, what was 
known as dissociation. He thought it might be 
made clearer in the paper that the amount of con- 
traction was not necessarily reflected by a propor- 
tionate change in the efficiency or power of the 
engine. 

Dr. Lanchester agreed. If a gas having a con- 
traction of 10 per cent. were used in an engine and | 
the same engine run with a gas having no con- 
traction, e.g., methane, he would expect about 11-5 
per cent. loss of power due to contraction. He 
thought there was evidence that contraction did take 
place in stages, but more experiment was wanted. 

Mr. Alcock, resuming, quoted a case of compara- 
tive tests made on a variable-compression engine, 
but working at the same compression ratio and with 
identical conditions generally on a petrol-air mixture 
and on a hydrogen-air mixture. The former had | 
3 per cent. to 4 per cent. expansion and the latter 
had about 15 per cent. contraction, but the indicated 
thermal efficiency at the chemically correct mixtures 
in both cases was about 32-5 per cent. In that 
instance the contraction did not affect the result. 
Theoretically, the contraction could not be expected 
to have the full quantitative effect ; thus, it did not | 
follow that a 10 per cent. contraction would give | 
10 per cent. reduction in output. When the gas 
contracted on combustion the number of mols 
(gramme molecules) was diminished and, therefore, | 


for the same quantity of heat released on combustion, 
the increase of temperature was correspondingly | 
greater. Dr. Lanchester expressed approval of this | 
point. 

Dr. E. Giffen challenged the general use of the | 
lower calorific value of a gas and made some} 
comments on the term “ energy dormant,” finally | 
discussing the question of contraction. 

Dr. Lanchester then pointed out that his reference 
to lower calorific value was not intended to convey | 
that it should be invariably used ; it depended on | 
the circumstances and purpose of the investigation. | 
He had devised the term ‘energy dormant” so | 
that the condition should not be confused with | 
latent heat, after-burning, &c. 
water was excluded from the definition of the term. 

Professor G. V. 


The latent heat of | 6,094 tons, 
| 7,411 tons valued at 649,458/. 
Lomonossoff commenced by | are shown in Table I, and these probably give some 
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X.—AGRICULTURAL MACHINERY. 
To the majority of manufacturers of agricultural 


/machinery 1938 was a comparatively prosperous 


year, though in many cases this was due mainly to 
a further extension of activities into the general 
engineering industries and to the receipt of sub- 
stantial armament orders. Farm mechanisation in 
this country continued to make progress during the 
year, though the total home demand was probably 
somewhat less than in 1937. Exports of agricul- 
tural machinery showed quite a serious fall in 1938. 
Nevertheless, the year saw some important develop- 


| ments which it is hoped will tend to strengthen the 


position of the British manufacturers of agricultural 
machinery and assist to restore the industry, if 
not to its one-time supremacy, at least to a 
considerably more important position in world 
production. 

No further figures regarding the output of the 
industry are available since those contained in 
the Census of Production for 1935, which were 
reproduced in this series last year. The total 


| value of the output of the industry, excluding 


the production of tractors, was 2,883,000/., com- 
pared with 2,620,000/. in 1934 and 2,210,000/. in 
1933. The value of the output of tractors for 
“other than road haulage purposes ”’ was 900,000/. 
in 1935 and 498,000/. in the previous year. Since 
1935 there is little doubt that the greatest progress 
has been made in the production of tractors, which 
were probably valued at about 1,500,000/. in 1937 


| against possibly 3,000,000/. in the case of agricul- 
| tural machinery other than tractors. 


Total imports of agricultural machinery amounted 
to 15,022 tons, valued at 1,130,005/., in 1938, 
compared with 17,835 tons, valued at 1,265,133/., 
in 1937. Of the 1938 total, tractors ‘ not liable to 
motor-car duty on importation” accounted for 


Agricultural Machinery (including Agri- 
United Kingdom Retained Imports. 


TABLE I. 
cultural Tractors). 


Index , Index 
Monthly Average. Volume. | (1913 ~~ (1913 
pom, | EE oem 
Tona. £ 
1913 .. 795 100 32-0 100 
1931- 
Ist Qr. O33 117 61-9 103 
2nd ,, 847 106 | 1D 193 
3rd, 485 61 | 78-7 | «245 
4th ., 1,249 157 68-6 | 214 
1932 
Ist Qr. 818 103 75°5 236 
2nd ,, 779 08 64-7 202 
3rd ., 476 60 77-6 2438 
4th ,, 148 19 | 100-3 | 313 
1933 | 
ist Gr... 239 30 «| «689-6 | 2380 
2nd ,, 432 | 54 | 72-3 | 226 
3rd ,, : 378 48 | 63-7 190 
4th ,, 372 47 | 70-9 | 222 
1934 
Ist Qr. 529 67 |) «661-6 | 
2nd ,, 702 88 | 60-4 189 
3rd ,, 651 82 | 70-2 219 
4th |. 355 45 | 71-8 224 
1935— | 
Ist Qr. 973 122 | 64-6 204 
2nd ,, 1,110 140 2-0 194 
3rd ,, 800 102 74:1 241 
4th |, 739 o4 | 68-7 215 
| 1936— 
Ist Qr. - 988 124 67-4 210 
2nd ,, ..| 1,554 196 67-0 209 
3rd _,, 890 |) (112 64-8 202 
th ., 798 | 100 81-8 256 
1937— } 
Ist Qr. ..| 1,476 | 186 64:8 202 
2nd ,, - ; 1,895 239 «| = (69-9 219 
3rd ,, is .-| 1,433 | 180 78-0 244 
« T} 145 44 | 71-6 224 
1938— 
eee 229 | 67-9 212 
2nd ,, 1,533 | 193 69-4 216 
3rd _,, 720 91 73-3 229 
4th ,, 603 76 61-9 193 





valued at 571,879/., compared with 
Quarterly imports 


strictures on the indicators available; of all the | indication of the state of home demand for agricul- 
instruments used for tests with heat engines indica- tural machinery during the year. It will be seen 


tors seemed the least reliable. 


He then reviewed at | that imports were relatively high in the first quarter 


some length the different methods by which the | of the year, but declined sharply to a figure less 
diagrams could be correctly interpreted, assuming| than one-third of that ruling at the beginning of 
them to be perfect. Dr. Lanchester said that he | the year in the fourth quarter. 


would like to study Professor Lomonossoff’s con- | 


There was a sharp fall in British exports of 


tribution in writing. In the meantime he was | agricultural machinery from 29,479 tons, valued at 
greatly obliged to him for having made what was| 1,959,000/., in 1937 to 19,365 tons, valued at 
obviously an important contribution to the dis- | 1,426,000/., in 1938. 
cussion. 





All the categories of agricul- 


' tural machinery shown separately in the Trade 








Returns shared in this decline, though the biggest 
fall was in exports of tractors, which declined from 
17,826 tons, valued at 1,036,125/., in 1937 to 
10,013 tons, valued at 621,547/.,.in 1938. Exports 
of ploughs fell from 4,351 tons, valued at 238,149/., 
to 3,676 tons, valued at 207,242/.; of threshers, 
from 625 tons, valued at 52,810/., to 559 tons, 
valued at 48,767/.; and of all other sorts of agricul- 
tural machinery with the exception of lawn mowers, 
from 5,764 tons, valued at 483,697/., to 4,378 tons, 
valued at 410,821/. The export returns now include 
lawn mowers as a separate category, and in this 
class there was a decline from 913 tons, valued at 
147,7241., in 1937 to 739 tons, valued at 138,055/., 
in 1938. These figures are included in the total for 
agricultural machinery given above. 

It is hoped that the amalgamation during 1938 of 
the two largest British producers of lawn mowers, 
namely, Messrs. Qualcast, Limited, and Messrs. 
Follows and Bates, Limited, through the acquisition 
by the former of 98 per cent. of the issued capital 
of the latter, may improve the competitive position 
of British companies in the export markets. The 
two companies are to continue as separate entities, 
but arrangements have been made for the co-ordina- 
tion of production and sales and for the prevention 
of undue competition. 

Quarterly exports of agricultural machinery, 
including lawn mowers, are shown as a monthly 
average in Table II, and it will be seen that there 
was a sharp downward tendency throughout 1938. 
In the first quarter of the year exports were com- 
paratively high, but by the third quarter the 
monthly average had fallen to about half the average 
at the beginning of the year. In the fourth quarter 
of the year there was only a very slight recovery, 
and in view of the fact that the figure for the third 
quarter was probably unduly depressed on account 
of the political crisis in September, it can hardly 
be said that there is yet any definite evidence that 
a turning point has been reached. 

It is worth recording that the recovery in exports 
of agricultural machinery between 1932 and 1937 
was due in large measure to the increase in exports 
of tractors, which amounted to only 527 tons in 
1932. The increase in exports of this category was 
slow until 1934, but thereafter there was a sharp 
increase to 6,523 tons in 1935, 10,162 tons in 1936, 


TABLE IlI.—INTERNATIONAL EXPORTS 





1931 1932. 

Per Per 

cent 2000's cent. 

United Kingdom 6-2 620 2-8 
Germany : 7-9 671 13°8 
USA 12,665 S1-4 3,012 52-1 
France 703 4°5 545 11-3 
rotal 15,562 100-0 4.848 100-0 


TABLE IV.—INTERNATIONAL 


1931 1932 
Per Per 
rons cent Tons cent 
United Kingdom 12,431 23-4 7,898 29-0 
Germany 26,737 50-4 10,753 30-5 
France 13,910 26-2 8,576 31-5 
Total 53,078 100-0 27,227 100-0 


and 17,826 tons in 1937. This was due primarily 
to the commencement of production of Fordson 
tractors in this country. A recent development 
which it is hoped nay have a similar effect on 
British exports of other types of agricultural 
machinery is the decision by the International 
Harvester Company to erect a plant in this country 
with the object of manufacturing commercial lorries 
and various kinds of agricultural machinery for 
British and European markets. This company has 
acquired a site near Doncaster, and it was recently 
announced that the plans for the factory had been 
completed. 

As with most other engineering exports, there 
was @ rising tendency in the average value per ton 
of exports of agricultural machinery in 1938, but 
a reference to Table II shows that export values 
were still not excessive in that year. Actually, the 
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rise in average value between 1937 and 1938 was 
due largely to the fall in the proportion of total 
exports accounted for by tractors which have the 
lowest value per ton of all the classes of agricultural 
machinery listed separately. There was, however, 
a very sharp increase in the average value per ton 
of lawn mowers exported from 161/. to 187/. The 
remaining categories all showed some increase, 
though this was not very great except in the 
category “all other sorts,’ and this may have been 
due to a change in the composition of the group. 
The average value of ploughs rose from 54-7. per 
Agricultural Machinery (including Agri 
United Kingdom Exports 


Taste LI. 
cultural Tractors). 


Index , Index 
7 , Value ¢ 
Monthly Average Volume 1913 7 1913 
: = : 100) per Ton. ' 100). 
Tons £ 
1913 6,125 100 40-7 100 
1931 
ist Qr 821 13 84-0 206 
2nd , 1,087 17 63-4 155 
3rd 1,455 23 68-4 168 
4th , 781 12 82-2 202 
1932 
ist Qr 732 12 73-9 182 
2nd ,, 728 12 86-7 213 
3rd 645 11 72-8 194 
4th ,, 529 iY) 76-8 189 
1933 
Ist Qr 699 ll 83-4 205 
2nd , 1,032 17 86-9 | 214 
rd , 758 412 80-4 | 198 
4th 604 10 77-9 191 
1934 
lst Qr 309 13 74-4 183 
2nd 1,145 19 77-6 | 191 
3rd 925 > | 87-3 214 
4th ,, 836 14 86-0 211 
1935 
ist Qr 994 16 72-0 177 
2nd , 1,700 28 67-6 | 166 
3rd 1,448 24 73-7 181 
4th , 1,266 21 71-8 176 
1936 
Ist Qr 1,519 25 68-8 169 
2nd ., 1,980 32 68-0 167 
3rd , 2,027 33 67-8 167 ; 
4th ,, 1,430 23 69-5 171 
1937— 
lst Qr 2,050 33 64-4 159 
2nd , 2,345 38 74-6 123 
3rd ,, 2,670 43 66-8 164 
4th ,, 2,693 44 61-2 150 
1938 
ist Qr 2,278 37 67-1 166 
2nd , 1,636 26 75°5 186 
Srd , 1,226 20 82- 202 
4th , 1,273 21 73-9 181 


1933. 1934 1935 
Per Per Per 
£000's. cent. £000's. cent. £000's. cent. 
768 15-7 905 14-0 1,147 12-8 
643 13-1 726 11-3 747 8-4 
2,940 60-1 4,278 66-3 6,565 73-4 
545 li-1 541 8-4 480 5-3 
4,806 100-0 6,450 100-0 8,939 99-9 


* Estimated on 10 months’ figures 


1933. 1934 1935 
Per Per Per 
Tons cent Tons cent Tons cent 
9.281 32-4 11,146 35-8 16,215 45-4 
10,542 36-8 11,618 37-3 11,760 32-9 
8,807 30-8 8,359 26-9 7,772 21-7 
28,630 100-0 31,123 100-0 35,747 100-0 


ton in 1937 to 55-8/. in 1938; that of threshers 
from 84-51. to 87-5/.; of tractors from 58-0]. to 
62-1/.; and of “all other sorts’ from 83-8/. to 
93-8/. 

International exports of agricultural machinery 
are shown in Tables III and IV, in the former case 
by sterling values and in the latter on a volumetric 
basis. It will be seen that the decline in British 
exports was not due to any contraction in world 
trade as a whole, the value of the combined exports 
of the countries shown in Table III increasing from 
18,974,000/. in 1937 to 19,379,000/. in 1938. The 
United States increased its proportion of the 
total trade from 80-4 per cent. by value in 1937, 
to 82-5 per cent. in 1938, while exports from 
Germany also increased from 1,299,000/. or 6-8 per 
cent. of the total to 1,517,000/. or 7-8 per cent. The 
volume of German exports, however, declined from 
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22,602 tons in 1937 to 21,912 tons in 1938, so that 
the average value per ton rose from 57-5l. to 69-3), 
These figures compare with averages of 66-41. per 
ton and 73-8/. for British exports. This compari- 
son should not be pressed too far, however, since the 
relative importance of the various categories of 
agricultural machinery are probably not the same 
for the two countries. 

The 1938 total for international trade, though 
substantially higher than in any year since 1930, is 
still considerably below the level of pre-depression 
years. For reasons discussed in this series last year, 
namely, the growth in the production of agricultural 
machinery in the principal agricultural countries, it 
is unlikely that total trade will again reach the levels 
of the years 1929-30. This is, however, primarily 
of concern to the United States manufacturers who 
throughout the last few years have borne the brunt 
of the fluctuations in world markets. Actually, 
British exports in 1937 were well above the level 
of 1930 and over the period 1930 to 1937 British 
manufacturers fared relatively better than those of 
any other country. British exports of agricultural 
machinery in fact constitute such a small propor. 
tion of world trade, that though they are, of course, 
affected by fluctuations in the total volume of trade, 
any decline due to this cause could probably be 
more than offset by an energetic development policy. 

It is hoped that such a policy will develop as a 
result of the formation, during 1938, of the Institution 
of British Agricultural Engineers. The objects of 
the Institution are stated to be to raise the status 
of the agricultural engineers in this country and 
also to put new life into the British agricultural 
engineering industry. As far as exports of agricul- 
tural machinery are concerned, it is hoped to provide 
a number of trained agricultural engineers who will 
be fitted to take up posts abroad, particularly in 
British Empire countries. In the past, a number of 
German agricultural engineers have obtained posts 
in the British Empire, and have thus been in a posi- 
tion to influence farmers in the placing of orders for 
agricultural machinery. 

The training of agricultural engineers to assist 
farmers in this country should also be of considerable 
value in stimulating the home demand for agricul- 
tural machinery. In the case of tractors, for instance, 
it is generally agreed that many users do not get 








1936. 1937. 1938. 
Per | Per Per 
£000's. cent. £000’s. | cent. £000's. cent. 
1,311 11-4 1,959 10-3 1,426 7:4 
996 8-6 1,299 6-8 1,517 7:8 
8,850 76-6 15,244 80-4 16,000* 82-5 
383 3-3 472 | 2-5 436 2-3 
11,540 99-9 18,974 | 00-0 19,379 100-0 
i 
VOLUME (TONS.) 
1936 1937 1938 
Per | Per Per 
Tons. cent Tons. | cent. Tons cent 
20,112 45-6 29,479 46-6 19,365 37-4 
17,291 39-2 22,602 35-8 21,912 42-2 
6,695 15-2 11,095 17-6 10,622 20-4 
44,098 100-0 63,176 100-0 51,899 100-0 
the maximum service from their machines. For 


example, in certain cases it has been found that 
even after allowing for variations in soil conditions, 
some owners are using twice as much fuel in relation 
to the work performed as others. Moreover, in many 
cases the best method of upkeep is not properly 
understood. If for reasons such as these a number 
of tractors throughout the country are costing 
their owners considerably more than they need, 
the effect may be to slow up considerably the progress 
of agricultural mechanisation. The Henry Ford 
Institute of Agricultural Engineering has already 
proved of great value in this connection, although 
its activities are confined to instruction regarding 
a single make of tractor. It has, undoubtedly, 
been instrumental in increasing sales of Fordson 
tractors. 


Among the activities which the Institution ol 

















MARCH 24, 1939) 00 


British Agricultural Engineers proposes to undertake 
are investigation into the mechanical needs of the 
farmer, liaison with the equipment and implement 
manufacturers, technical representation of the 
manufacturing firms, appointments of engineers 
to county councils to work in conjunction with 
agricultural organisers, and appointments in the 
forestry services. 

There is undoubtedly great scope for an investiga- 
tion of the best way 
can be employed on the small mixed farms which 
are characteristic of this country. Mechanised 
farming, as it is understood to-day, was first intro- 
duced into this country on a few large-scale specia- 
lised farms which came into being some eight years 
ago. On these farms corn-growing methods which 
had already been employed for some time in the 
prairie countries were introduced almost without 
change, and the farming system was adapted to 
suit the machines. The complete elimination of 
livestock and dependence on artificial manures 
has, of course, serious disadvantages in this country, 
but these farms showed that substantial economies 
could be effected by the use of machinery. More 
recently, it has been realised that considerable 
though less striking economies can be effected by 
the use of machinery on farms which do not practice 
extreme specialisation. 

The most notable progress undoubtedly has been 
in the substitution of tractors for horses, though 
this process has still not proceeded very far. Data 
collected in a survey of East Anglian farming show 
that between 1931 and 1936 the number of horses 
per 1,000 acres was reduced from 28-5 to 23-7, while 
the number of tractors increased from 2-6 to 3-8. 
This process was accompanied by a fall in the 
number of manual workers from 31-8 to 29-9 per 
1,000 acres and a rise of 27 per cent. in the volume 
and 50 per cent. in the value of output per manual 
worker. 

There is some doubt about the number of agri- 
cultural tractors in use in this country, but recently 
published figures put the total in England and 
Wales at 43,000 in 1938, compared with only 16,188 
in 1931. While these figures are probably a fairly 
reliable guide to the rate of increase in the number 
i tractors, the actual number is probably rather 
arger. 
number of tractors subject to duty, but the licence 
position is somewhat complicated and it is not 
known what percentage of the total number of 
tractors in use is dutiable. It has been suggested 
that some alteration in the licensing regulations 


should be made. At present, tractors used for| Economics Research Institute at Oxford published | 





Actual figures, of course, exist for the | 
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the horse and, according to the survey of East 
Anglian farming mentioned above, although in 
1932 the tractors available on the farms investigated 
represented approximately the same horse-power 
as the horses, the power used was supplied only 
as to 26 per cent. by tractors and 70 per cent. by 
horses. These figures can, of course, be only very 
approximate, but whatever basis was adopted for 
| comparison of the work done by tractor and horse, 


y in which agricultural machinery ‘they demonstrate effectively the more intense | turers. 


| use which can be made of the horse. 

| To some extent this difficulty can be overcome 
| by an extension of the hiring system which has 
jalready been adopted with several machines. 
| Nevertheless, even though this may permit a more 
intensive use of the machinery, it is seldom possible 
to obtain employment throughout the year, since 
harvesting, for example, must be carried out at 
approximately the same time of year on all farms. 
Apart from this, a good deal can undoubtedly be 
done by educating the farmer to obtain full use of 
his machines. 

Provided these difficulties can be overcome, 
there is undoubtedly a considerable demand for 
increased mechanisation, since the principal factors 
which have been responsible for such mechanisation 
as has already taken place are still at work, namely, 
the rise in agricultural wages and the actual shortage 
of labour in many districts. These factors have, 
for example, been directly responsible for one of the 
latest developments in agricultural machinery, 
namely, the mechanical beet lifting machine. Trac- 
tors are already in more or less general use in beet- 
growing areas, and considerable progress had been 
made in reducing the labour required in singling and 
hoeing the young plants. Until recently, however, 
it has been found extremely difficult to devise a 
machine which will lift the beet from ground of 
varying hardness, clean them and separate them 
from the leaves, although this is the operation 
which has required the maximum labour force, and 
has hitherto been performed by gangs which hire 


end of 1938, however, a satisfactory machine was 
developed. Since the capital cost of the machine 
is high and its use is limited to a few weeks in the 
year, the purchase of such a machine is likely to be 
economic only on the larger farms, but there would 
| seem to be scope for some arrangement whereby this 
| type of machine could be hired to the smaller farms. 
| Further progress was made in 1938 in grass 
| drying, and the number of plants at work has been 
| increasing steadily. In June, 1938, the Agricultural 





themselves to the individual farms. Towards the | 


| considerable expansion in British exports’ and there 
| is a good prospect of increased home sales, provided 
that a progressive development policy is pursued. 
After a period of contraction, the industry is now 
showing signs of a fresh expansion. Apart from the 
| International Harvester factory which has already 
| been mentioned, a new plant is being erected at 
|East Horndon for Rotary Hoes, Limited, an 
| Australian firm of agricultural machinery manufac- 
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|/MECHANISED FARMING AND THE 


| HOME PRODUCTION OF FOOD. 


Untix the urgent necessities of the Great War led 
to a national campaign for food production, the 
mechanical tractor was cameenibedar a rarity on 
British soil, and even at the close of the war, only 
some 3,000 machines were in use. To-day the total 
number employed is variously estimated at between 
50,000 and 60,000, and as the lower limit in size of 
individual units is being steadily reduced, the number 
is likely to increase in the near future. The bearing 
of such a development on the home production of food, 
especially in time of war, is obviously significant, 
whether the subject be regarded as a branch of engin- 
eering or as a special aspect of agriculture. The 
latter point of view was preferred by Mr. 8S. J. Wright, 
M.A., the Director of the Institute for Research in 
Agricultural Engineering of the University of Oxford, 
in a paper on “ Recent Improvements in Agricultural 
Machinery, and their Bearing on the Home Production 
of Food,” presented before the Royal Society of Arts 
on March 15; but his figures and conclusions, never- 
theless, are not without technical interest. 

Of the various improvements which brought about 
the large increase in the number of tractors employed, 
said Mr. Wright, by far the most important was the 
much higher level of general reliability. As an illus- 
tration, it might be noted that, during the war, when 
about 8,500 acres were ploughed in Kent with wheeled 
tractors, the overall cost of tractor maintenance, 
including spare parts but not depreciation, was found 
to be 8s. 8d. per acre. To-day, with most tractors of 
comparable size, this sum would suffice to cover the 
| whole cost, including depreciation, fuel and labour ; 
and the present-day user of track-laying machines for 
such purposes would expect at least 4,000 hours of 
work from his tracks before replacement became 
necessary. As further evidence of technical improve- 
ment, comparative test figures might be quoted for 
steel-wheeled tractors with paraffin engines, of the 
types current in 1920, 1925, 1934 and 1938. The 
weights per drawbar horse-power in these four years 
were found to be, respectively, 349 Ib., 275 Ib., 215 Ib. 
and 204 Ib.; and the fuel consumption per horse- 
power-hour at the rated load, which might be taken 
as a measure of progress in operating efficiency, were 
1-63 Ib., 1-15 Ib., 1-05 Ib. and 1-00 Ib., respectively. 

In the early days, tractors were used only for the 








general purposes such as hauling timber, straw, | the results of its second inquiry into grass drying. | heavier operations of ploughing and cultivating, but 


or other produce on the public highway are subject | This covered nine different types of drier operating | more recently they 


to a duty of 12/. per annum. There are only about 
3,000 tractors in this class. On the other hand, 
tractors which never use the roads are not subject 
to duty and for some years there has, in addition, 
existed the 5s. licence, which enables a tractor to 
travel on the public roads and to draw water or 
implements needed for cultivation. In the Finance 
Act of 1936, however, provision was made for com- 
plete exemption from licence of tractors which are 
only used on the public highways when travelling 
between one part of a farm and another, and which 
do not travel more than six miles weekly on the 
roads. Under this arrangement, provided he keeps 
within the limits of the farm, a farmer may use his 
tractor on the public roads for hauling hay, straw 


and other requirements, in addition to implements 
and water, which is not permitted under the 5s. 
licence. Legally, he cannot, however, send the 
tractor into the nearest town for overhaul or use 
it to fetch machinery from a neighbouring farm, 


and it has been suggested that at least the facilities 
provided under the exemption and the 5s. licence 
might be combined. 

lhe principal deterrent to further mechanisation 
at the present time is undoubtedly the fact that an 
implement designed for some special purpose can 
only be used for a few days in the year, so that 
overhead charges are exceptionally heavy. The 
farmer therefore tends to use only those machines 
which have a wide range of application, and this 
undoubtedly is the reason why the maximum 
progress has been achieved in the adoption of 
tractors. Even so, the tractor is less flexible than 


|on nine farms, the initial cost ranging from 1,200/. 
| to 4001. Working costs, including rent and depre- 
ciation ranged from 8/. 7s. 2d. per ton to 31. 178. 6d. 
| per ton of the dried product. At the latter level, 
| and with prices ruling at the time of the investiga- 
tion, it was stated that dried grass was definitely 
competitive with corn as a source of protein, but 
since it contained less protein but more starch than 
concentrated oil cakes, it was considered to be too 
bulky to be the sole foodstuff of cattle. It was 
concluded that grass drying cannot, as was originally 
hoped, produce sufficiently concentrated material 
to supplant altogether the use of other sources of 
protein. Nevertheless, dried grass should provide 
a valuable addition to winter rations on the larger 
farms which can afford the machinery, and which 
maintain enough regular labour to keep the drier in 
operation for some months at a time. 

The view has also been expressed that a consider- 
able market is likely to develop in the near future 
for machinery which is capable of drying both 
grass and grain. It is considered that many of the 
smaller mixed farms of the country are likely to 
adopt the small combine harvester during the next 
decade, and this will require some means of drying 
the grain artificially. By obtaining increased use 
from the dryer in this way, it should be possible to 


had become general-purpose 
machines, to be used wherever horses had been 
employed. It was still the case that the relative 
labour-saving advantage of the tractor was greatest 
in the heaviest work; but in lighter operations, 
tractors small enough to be loaded with reasonable 
| efficiency had proved to have advantages more 
important than that of economy—for example, their 
higher speed, ability to work indefinitely without 
tiring, and the fact that they required less routine 
attention at the beginning and end of the working 
day. For ordinary farm purposes, the upper limit 
to tractor size was set by that of the largest available 
single-unit implement, the six-furrow general-purpose 
plough, and it was unlikely that this limit would be 
greatly extended in the future. In the fundamental 
business of agriculture—soil cultivation—mechanical 
power had produced no marked change; the old 
| standard implements, the plough, harrow and roll, 
| remained unaltered in essentials. It was because the 
| tractor travelled a little faster than the horse, and 
could in an emergency maintain its full effort for an 
unlimited time, and because it enabled a man to control 
the equivalent of five or ten teams of horses at once, 
that its actual influence on farming was much greater 
than any comparative costings would disclose. 
Mechanical cultivation by rotary tillers and similar 
devices, hitherto, had not influenced power farming 
one way or the other. Ricketts’ cultivator of 1858, 
Darby’s steam digger of 1891, and his rotary digger 
of 1898 illustrated, between them, the three distinct 








effect a considerable reduction in operating costs. 
Owing to the low price of primary commodities 
and the progress of economic nationalism, it is 
doubtful whether international trade in agricultural 
machinery during the current year will come up to 
the level of 1938. Nevertheless, there is scope for a 





principles of action that had been tried: namely, 
tines rotating about a horizontal axis, tines rotating 
about a vertical axis, and a reciprocating action simu- 
lating the work of a spade. Within the last few years, 
each of these principles had been re-applied in modern 
form. Any such device must stand or fall by the 
results of its work in producing a tilth; but of what 





350 


constituted 4 tilth, virtually nothing was known except 
that in making it, big lumps of earth were turned into 
small ones. That was the real reason that no machine 
had yet succeeded in displacing the plough. 

In the other main aspect of arable farming, the 
harvesting of crops, the chief result of mechanical 
power, Mr. Wright continued, had been sheer speeding- 
up, coupled with a greater immunity from weather 
risks. In hay-making, for example, the tractor mower 
enabled a man to cut three times as much in a day 
as he could with horses, and there had been a corre- 
sponding speeding-up in carrying and stacking. The 
harvester-thresher had confounded its critics by prov 
ing to be the best wet-season harvesting device yet 
produced. Its use in the British climate generally 
demanded grain-drying equipment as well, but that 
involved no great difficulty. Grass-drying, however. 
a process which held out high hopes of home-produced 
concentrated cattle foods, had not proved economically 
convincing ; but no great research effort had been put 
into the actual drier, so that its possibilities were 
difficult to assess. Without such an effort, it was 
unlikely that grass-drying would play any consider- 
able part in food production campaigns during the 
next few years. 

It might be asked, with food production especially 
in mind, how far mechanisation had progressed in this 
country, and what were its limitations. Complete 
mechanisation would involve, in cereal farming, the 
use of harvester-threshers and grain driers; in dairy 
farming, various changes in equipment ; and in root and 
vegetable farming, the fullest possible use of tractor 
hoes, planting machines, and other devices of the kind. 
On the assumption that the present 50,000 tractors 
in this country were mainly concerned with arable 
cultivation, it could be estimated that between two 
and three million acres (about a quarter of the present 
arable acreage) were cultivated mechanically. There 
were 215 harvester-threshers at work in 1937, and 
perhaps 20 or 30 more in 1938; but altogether these 
machines would not cut more than one acre in sixty 
of the total area of corn. Most of the limitations of 
mechanisation concerned its application to non-cereal 
crops, because as yet no substitute had been found for 
direct hand labour in operations like root-singling 
and =vegetable-picking, in which discrimination was 
necessary, or even in the relatively simple task of 
root topping and lifting; but there was nothing im- 
possible about these problems. 

Those who doubted the wisdom of relying on mechan- 
isation pointed out, quite rightly, that its achieve- 
ments had been realised only at the expense of im- 
ported fuel; and proceeded to suggest that, because of 
this, the 50,000 tractors might be a liability rather 
than an asset in time of war. The answer lay in the 
questions : Why had we 50,000 tractors ? and, Could 
we have done without them ? The horse was so in- 
efficient a heat engine that, work for work, it needed 
three times as much fuel as a tractor, and three or four 
times as much labour; and horse food and fuel oil 
cost about the same price per ton, whether the former 
was home-grown or not. Moreover, were it not for 
the improvements in labour conditions brought about 
by tractors and other toil-saving devices, there would 
by even fewer agricultural workers and a lower level 
of production than at present. One ton of the im- 
ported fuel would provide power for growing 16 tons 
or 17 tons of cereals. The average tractor was not 
doing each year more than half as much as a similar 
machine on a fully-mechanised farm, as could be 
checked by multiplying the annual fuel consumption 
of a typical medium-sized tractor, on any horseless 
farm, by the number of tractors in the country. The 
result was more than double the actual quantity of 
tractor-fuel consumed. Thus, with the existing 
tractors, it should be possible to increase the present 
acreage of cereals by about two milion. About 40 
million gallons of tractor fuel were consumed annually, 
vet the appropriate test data showed that, if all 
the 50,000 tractors were run day and night for a 
year, the consumption would be about 1,000 million 
gallons. In theory, therefore, they might be worked 
25 times as hard as at present. In practice, this could 
not be accomplished ; but, allowing a factor of only 
8 instead of 25, there should be still enough power 
available to grow all of the country’s food. This 
possibly wild speculation suggested two things worthy 
of serious notice ; firstly, that immediate steps should 
be taken to develop and encourage the use of non- 
cereal equipment already existing on isolated farms ; 
and secondly, that, in principle, planning for emer- 
gency should aim at working existing equipment night 
and day and, therefore, the output of tractor and 
implement firms should be directed in the first instance 
to the production of replacements rather than to an 
increase in the number of outfits available. 








Tare Instrtrote or Exrort.—At a recent meeting of the 
Council of the Institute of Export, 11, Aldwych, London, 
W.C.2, Mr. R. J. Turner was unanimously re-elected 


Chairman for the fourth year in succession. 
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ASSOCIATED PRESS BUILDING, NEW YORK. 













THE ASSOCIATED PRESS BUILDING 
OF THE ROCKEFELLER CENTRE, 
NEW YORK. 


By Rostns FLEMING. 


Ow different occasions descriptions have appeared in 
these columns of several of the buildings which consti- 
tute the Rockefeller Centre in New York. The develop- 
ment itself and the first buildings thereon were dealt 
with in the issue of July 21, 1933 (vol. exxxvi, page 53). 
The International Building was described in ENGINEER- 
ine, vol. exl, page 444 (1937), while Nine Rockefeller 
Plaza was briefly described in the issue of October 8 
last (vol. exliv, page 396). This building is now known 
as the Times and Life Building from the fact that it 
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INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue spring meetings of the Institution of Naval 
Architects will be held in the lecture hall of the Royal 
Society of Arts, John-street, Adelphi, London, W.C.2. 
from Wednesday, March 29, to Friday, March 31. 
Che annual dinner of the Institution will take place 
in the Grand Hall of the Connaught Rooms, Great 
Queen-street, London, W.C.2, at 7.30 p.m., on March 29. 


THE 


| The programme of the meeting is given below. 


has become the publishing headquarters of Times, Life, 


Fortune, and the Architectural Forum which now 
occupy seven floors in it. 
tration depicts the latest addition to the group, this 
building having been completed by December | last. 
The new block is of 15 storeys and will be known as 
the Associated Press Building, from the fact that it 
will be the headquarters of the Associated Press, 
containing its printing equipment as well as its trans- 
mission facilities. 

The new building is the twelfth unit of the Centre, 
and occupies a site measuring about 187 ft. by 200 ft., 
adjoining Radio City Music Hall. It extends from 
Fiftieth-street to Fifty-First-street and fronts on 
Rockefeller Plaza. The completion of the steelwork 
was celebrated on June 16 last, by the traditional 
“ topping-out ** ceremony, more than 6,000 (short) 
tons of steelwork having been erected in 29 working 
days. The daily average of 207-9 tons thus set com- 
pares with 208-3 tons in the case of Nine Rockefeller 
Plaza described in 1937. The new building is a small 
one compared with the 70-storey R.C.A. Building, 
the 38-storey International Building or the 31-storey 
R.K.O. Building, but it has various distinctive features. 
In the foreground is part of the Lower Plaza; to the 
right is the International Building, and in the left fore- 
ground the lower part of the 70-storey R.C.A. Building. 
In the left background is the R.K.O. Building. Work is 
now proceeding on the thirteenth unit of the centre, a 
16-storey structure, part of which will be know as Hol- 
land House. 


The accompanying illus- | 


Wednesday, March 29, at 10.30 a.m. Presentation of 
the annual report of the Council and election of officers 
Presentation of the Institution Gold Medal to Mr. A. P 
Cole, of a joint premium to Dr. F. H. Todd and Mr. J. 
Weedon, and of the Wakeman Prize to Mr. I. C. Bridge 
Reading of presidential address by Lord Stonehaven. 
Two papers will then be presented: ‘ H.M.S. Ark 
Royal,” by Sir Stanley V. Goodall; and * Special 
Features in the Design and Loading of Self-Trimming 
Colliers,’ by Mr. E. H. Mitchell. 

Thursday. March 30, at 10.30 a.m. Presentation of 
three papers: ‘‘ The Extraction of Condensate from 
Expanding Steam: its Effect upon the Efficiency of 
the Ideal Heat-Cycle and its Influence upon the Sele« 
tion of Initial Steam Conditions,” by Dr. W. M 
Meijer; ** Welding in Marine-Engineering Construc- 
tion,’ by Mr. H. N. Pemberton; and “ Fatigue im 
Welded and in Riveted Joints in Structural Steel 
Plates,” by Prof. B. P. Haigh and Mr. T. 8S. Robertson. 

At 2.30 p.m. Presentation of two papers : The 
Effect of Shape of Bow on Ship Resistance. Part II. 
by Mr. A. Emerson; and “* Model Experiments on 
Twin-Screw Propulsion. Part II,” by Dr. G. Hughes 

At 5.30 p.m. Presentation of two papers: A 
New Method of Determining E.H.P. and its Applica- 
tion to Atlantic-Liner Design,” by Lieut.-Col. ‘ 
Tennyson ; and * Heave, Pitch and Resistance of Ships 
in a Seaway,” by Dr. H. Kreitner. 

Friday, March 31, at 10.30 a.m. Presentation o! 
two papers : * The All-Welded Minesweeper * Seagu!! 
by Mr. A. Nicholls; ; and * Light-Alloy Ship Construe 
tion,” by Mr. W. C. Devereux and Dr. E. V. Telfer 

At 2.30 p.m. Presentation of two papers : rhe 
Protection of Metal Surfaces against Marine Corrosion 
and Fouling,” by Dr. E. W. J. Mardles ; and * Notes 
on Marine Corrosion and Paint,” by Mr. H. E. Skinner. 
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WERKZEUG-FaBRIK. 




















MACHINE TOOLS AT THE 
LEIPZIG FAIR. 


(Continued from page 302.) 


CONTINUING our account of some of the machines 


which were shown in the machine-tool section of the | 


Leipzig Fair, we may first refer to an internal- 
grinding machine, manufactured by Messrs. Hartex 
Maschinen- und Werkzeug-Fabrik, of Berlin, which 
is illustrated in Fig. 8 above, and is suitable for 
grinding cylindrical bores from % in. to 1} in. 
The wheel slide moves on flat and Vee w ays, and, 


extensions at the front end, giving an accurate 
position control and at the same time protecting 
the bed from the grindings and cutting lubricant. 


An in lependent extension is also provided at the | 


rear end of the slide, serving the same protective 
purpose. The longitudinal traverse of the slide is 
operated by the large handwheel to be seen at the 


right-hand end of the machine in the illustration. | 


A similar hand-controlled eross-traverse for the 





MILLING MACHINE FOR TuRBO-ALTERNATOR Rotors; Messrs. Scuress-DEFRIES. 


| grinding-wheel head is provided by the smaller 


handwheel. The feed-screw nut of the cross-traverse 
is split, the halves being held apart by a spring, so 
that lost motion due to wear of the nut is eliminated. 
A power feed for the grinding wheel is also provided. 
It is put into action by a press-button and operates 
through a ratchet gear, a large diameter graduated 
wheel allowing the feed to be adjusted to 0 -0004-in. 
per stroke. The wheel is belt-driven by a motor fixed 
at the back of the head. When short holes are being 
ground, the work spindle is oscillated in a longitu- 


1 | dinal direction, the oscillating gear being connected 
as will be seen, is provided with very long guide | 


to the spindle drive. The range of oscillation may 
be adjusted up to a maximum of 1} in. within close 


| limits of accuracy, so that blind holes can be ground 


to the bottom. The main drive for the work is 
from a flange motor through a Vee belt. A single 
lever serves for starting and stopping the main 
and coolant-pump motors, for braking the spindle 
and for operating the work clutch. 

An interesting special-purpose machine, designed 
for grinding male and female threads up to about 








OpTicaL PROJECTOR AND GRINDING MACHINE; 
Messrs. HERBERT LINDNER. 


274 in. in diameter, was shown by Messrs. Herbert 
Lindner, of Berlin. The machine is particularly 
intended for use in the manufacture of gauges for 
testing the screwed ends of large-diameter pipes. 
| It consists of a rigid base with a fixed head for the 
work and a sliding head for the grinding wheel. 
This head is driven from a hardened and ground 
lead-screw. For cross-traversing to suit the diameter 
of the work, the head is carried on roller guides, on 
which it can be inclined to suit the pitch angle. An 
independent wheel head is substituted for internal 
grinding. An interesting feature of the machine is 
illustrated in Fig. 9, herewith, and consists of 
an optical projector by which a magnified image of 
the grinding-wheel profile and the thread being 
ground may be thrown on to a transparent screen. 
The ordinary microscope with a revolving-dial tem- 
plate would not be suitable for use on this machine, 
owing to the distance of the microscope from the 
operator's position. The arrangement of the optical 
projector will be understood from Fig. 9. A lamp 
in an adjustable holder, fixed below the work, throws 
an image of the wheel and thread on to a lens in 
the upper fitting, a mirror system then projecting 
the enlarged view of the work on to the screen to 
be seen at the top of the apparatus. 

A machine of larger type than any to which we 
have so far referred is illustrated in Fig. 10, on 
this page. This is a large special-purpose machine, 
designed for milling the slots in turbo-alternator 
rotors, and was shown by Messrs. Schiess-Defries, of 
Diisseldorf. It can deal with rotors up to 7 ft. 6} in. 
in diameter and 27 ft. 10} in. long. It is of the double- 
headed type and consists of a central bed carrying 
two standards in which the rotor to be machined is 
secured. The longitudinal position of these may be 
adjusted to suit the length of the rotor. Two 
machine heads, one on each side of the rotor, travel 
on outer beds. They are driven by reversible motors 
through lead-screws, a rapid traverse motion being 
fitted. The machine heads have cross-slides which 
may be adjusted to suit the diameter of the rotor. 
They are fitted both with main vertical cutter 
spindles for forming the slots and horizontal spindles 
for undercutting and forming the final dovetail slots. 

| Smaller horizontal spindies are also incorporated for 
cutting auxiliary slots. The various adjustments 
of these spindles are normally made by hand, but 
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Fies. 11 ann 12. 














Messrs. Baver 
AND SCHAURTE. 


Fie. 13. Coryine GAUGE; 


motors can be fitted if desired. ‘The main horizontal 
and vertical milling spindles of each head are driven 
by a single motor through a gearbox, the arrange- 
ment permitting one only of the spindles to be in 
use at a time. The auxiliary spindles are driven by 
independent motors. Motor-driven indexing gear 
is fitted to one of the standards carrying the 
rotor. The same motor serves as a power traverse 
for this standard. The other standard, which is the 
one shown in the foreground of Fig. 10, is adjusted 
longitudinally by hand. 

\ die-sinking machine which was shown by 
Messrs. Curd Nube Maschinenfabrik, of Offenbach- 
on-Main, and which is illustrated in Figs. 11 and 
12 above, incorporates a neat feeler-control mechan- 
ism which has been developed by Messrs. Bauer 
and Schaurte in conjunction with the Allgemeine 
Elektricitaéts Gesellschaft. This device, which is 
known as the Eltas gauge, is illustrated diagram- 
matically in Fig. 13. It consists of a feeler or 
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Fie. 12. 


Dik-SINKING MACHINE: Messrs. Curp NuBE MASCHINENFABRIK. 

















Fic. 14. Coryine LATHE; 


tracer-pin a which is caused to follow the contour 
of a pattern which is to be reproduced. The tracer- 
pin is connected to a spring arm which carries an 
armature 6. Movements of the pin, as it follows 
the contour, cause the armature to swing between 
the two electric coils ¢ ¢, so altering their magnetic 
properties and causing a variation in the relation 
between the currents flowing in the two coils. 
It is stated that the appliance is so sensitive 
that a displacement of the point of the tracer-pin 
by one thousandth of a millimetre will cause it to 
operate. The current variations in the coils are 
amplified by valve relays and caused to start, 
stop and reverse the motion of the milling cutter 
slides and the tool performing the work. 

The arrangement of the Eltas gauge on the Curd 
Nube profiling machine is clearly shown in Fig. 11. 
The feeler-head and milling cutter-head are both 





Messrs. HAHN AND KOLB. 


carried on vertical arms projecting downward 
from a slide which travels on horizontal ways 
at the top of the machine. The workpiece and 
pattern are clamped to a saddle which travels on 
vertical ways and it will be clear that the combination 
of the motions allows the feeler to travel over the 
whole surface of the pattern. In-feed of the milling 
cutter is obtained by transverse travel of the table. 
which carries the vertical w ays. An enlarged 
view of part of the machine showing the workpiece: 
and pattern and the method of clamping them, !8 


given in Fig. 12. The horizontal motion o! the 


milling-cutter slide and the vertical and in feed 
motions of the work are performed by separ 
direct-current motors, the speeds of which ar 


controlled by Ward-Leonard sets. The milling 


cutter spindle is driven by a direct-current n\ tor 
through a vertical spindle. The arrangement © 
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Fie. 15. 


LATHE WITH COPYING ATTACHMENT ; 


Dr. Watpricu K.G. Fie. 16. 


WERKZEUGMASCHINENFABRIK. 


clearly shown in Fig. 11. The motor drives 
through a 3 to 1 gear contained in the milling-cutter 
head. In the normal procedure in the operation 
of the machine, the feeler and cutter heads are 
traversed horizontally across the pattern and work. 
At the end of the traverse, the slide on the vertical 
guides moves a predetermined distance upwards 
and the horizontal cut is repeated. If the feeler 
strikes an obstruction or ledge on the pattern, 
instead of following its contour, the feed motions 
stop and the table carrying the work and pattern 
is drawn away from the milling cutter. Hand 
operation for the various feeds is provided for use 
when setting-up. 

\ further example is a copying arrangement 
using the same type of control as is fitted to the 
large lathe, which was exhibited by Messrs. Dr. 
Waldrich K.G. Werkzeugmaschinenfabrik, of Sie- 
gen, and which is illustrated in the accompanying 
Fig. 15. The saddle and cross-slide of this lathe are 
operated by individual motors, but these are 
subjected to a common control so that they work in 
onjunction. As will be seen from the figure. 
there is a formed template, or pattern, secured to 
the bed behind the saddle. A feeler, carried by a 
cross-arm, is kept in contact with this and the 
resulting movements are transferred to the electric 
tontrol gear, which, operating through Ward- 
leonard sets, controls the speeds and directions 
of rotation of the saddle and cross-slide motors. 
\s will be clear from the illustration, the lathe is 
4% large dimensions. The height of centre is 
~ ft. 3) in. and the maximum length of work which 
an be carried between them is 11 ft. 6 in. A gear- 
»OX gives a range of spindle speeds varying from 
1-5 rpm. to 120 r.p.m. These speed changes are 
not governed in any way by the Eltas gauge, the 
purpose of which is to control the position of the 


cross-slide so that the movements of the tool will 
follow the pattern. Copying lathes of this type, 
in which the control of the cross-slide is carried out 
by mechanical means, have been known for many 
years, but the particular type of electric control 
here adopted is, as far as we know, novel. Another 
interesting type of copying arrangement was 
shown fitted to a profiling machine exhibited by 
Messrs. Collet and Engelhard, of Offenbach-on- 
Main. In this case the movements of the work- 
table and tool slides are controlled by two photo- 
electric cells. A special diagram, prepared from the 
drawing of the part to be machined, is wound on 
rollers and is traversed below the cells. The lines 
on the diagram, which is illuminated, affect the 
amount of light reaching the cells, and the current 
variations so produced are used to operate the 
controls. 

Yet another type of copying arrangement is 
utilised in a vertical milling machine and also in a 
special type of machine, which is described as a 
lathe, but has more resemblance to a horizontal 
miller, which were exhibited by Messrs. Hahn and 
Kolb, of Stuttgart. In these machines, the move- 
ments of the tool slides are controlled by oil-pressure 
cylinders, the movements of the cylinder rams being 
in turn controlled by the movements of a tracer- 
pin which passes over the surface of a pattern. 
The tracer-pin is kept in contact with the pattern 
under slight pressure. The copying lathe is illus- 
trated in Fig. 14, opposite, from which the novel 
nature of the machine will be evident. As will be seen, 
the tailstock is inverted, and travels on an upper 
arm carried by the headstock. This arm is secured to 
the baseplate by a pedestal, the whole arrangement 
forming a closed rigid frame. The bed is movable 
in a vertical direction, and travels on ways on the 
face of the headstock. The saddle traverses the 





HyprRaAvLic DrRawine Press; Messrs. L. 
ScHULER A.G. 


As will be 
In 


bed horizontally, as in a normal lathe. 
clear, the tool cuts at the bottom of the work. 


‘the straightforward turning carried out. by this 


machine, the automatic copying arrangement is 
confined to the vertical feed of the tool. The 
saddle is traversed horizontally by a constant- 
speed motor operating through a gearbox which 
gives 16 feeds, varying from 21 mm. to 520 mm. per 
spindle revolution. The spindle is driven by a 
second constant-speed motor which, in conjunction 
with a gearbox, gives 8 speeds varying from 
70 r.p.m. to 1,200 r.p.m. The swing is 300 mm., 
the greatest distance between centres, 1,000 mm., 


| and the vertical travel of the tool, 150 mm. 


No doubt largely as a reflex of the important 
position which motor-car and aeroplane building 
have taken in German industry, there was an 
extensive display of sheet-metal working tools of 
various kinds to be seen at the Leipzig Fair. In 
many cases these embodied modifications and 
improvements on earlier models. In dealing with 
some of them we may first refer to forming presses 
and before turning to crank presses, with which 
we hope to deal in our next article, may briefly 
mention the hydraulic press, intended mainly for 
deep-drawing work on motor-car body parts, which 
was shown by Messrs. Schuler, of Géppingen, and 
is illustrated in Fig. 16 on this page. This has 
an internal ram for operating the drawing dies 
and four external rams for holding the blank. 
The two sets of rams can be operated conjointly 
or separately, and the drawing operation can be 
interrupted at any position of the rams. The 
maximum pressure exerted is 1,000 metric tons, and 
the machine is operated by a hydraulic unit which 
comprises both low - pressure and high - pressure 
accumulator sets. The same firm also showed a 
press for similar work, operated from a variable- 
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delivery oil pump directly coupled to a driving 
motor. The volume of oil delivered depends on the 
pressure, so that as pressure increases the speed falls, 
and vice versa. The operation is semi-automatic, and 
after the press has been started by the control lever, 
the travel of the ram is automatically reversed at 
the end of its stroke, so that it returns to the upper 
position, where it stops. The length of the stroke 
can be adjusted to suit the job in hand. 


(To be continued.) 








THE METADYNE, AND ITS APPLI- 
CATION TO ELECTRIC TRACTION. 


Ix a paper which was read before the Institution of 
Electrical Engineers on Thursday, February 23, on 

The Metadyne, and its Application to Electric 
Traction,” Messrs. G. H. Fletcher and A. Tustin 
described apparatus which had been invented and 
developed by Professor J. M. Pestarini, now of Turin 
University. The term. Metadyne, covered various 
forms of dynamo in which extra sets of brush-arms 
were placed between those present in an ordinary 
machine. To avoid bad commutation at these addi- 
tional brushes, the main poles were subdivided and 
additional interpoles could be fitted in the spaces. 
Metadynes derived their special properties from the 
fact that the armature reaction played an essential 
part in the operation and in most cases the magneto- 
motive forces of the armature provided the principal 
excitations; the current in the armature conductors 
set up a flux through the field system. If the armature 
were rotating a voltage was induced, owing to the 
rotation of the conductors in this flux, and this voltage 
reached a maximum on a diameter at right angles to 
the axis of commutation. If an additional pair of 
brushes were placed on the axis of commutation, a 
voltage proportional to the flux and to the primary 
current would be generated between them. The 
current which flowed between these brushes would 
set up a proportional secondary flux, and the rotation 
of the armature in this would generate a back electro- 
motive force between the primary brushes. If the 
primary brushes were connected to a constant-voltage 
supply and the secondary brushes to a load, current 
would only flow in the line until it had built up enough 
electromotive force across the load for the back electro- 
motive force in the primary circuit, due to the load 
current, to balance the applied supply voltage. In 
other words, the output current would not vary with 
the back electromotive force of the load. The electrical 
input and output of such an arrangement would be 
equal, so that the machine could be kept running with 
a very small driving torque. It was, in fact, a trans 
former converting power at constant voltage to power 
at constant current. 

Windings might be added on the polar projections of 
the stator either to assist the primary or the secondary 
flux. The excitation provided by the primary variator 
caused a decrease in the primary current without 
altering the secondary current or the distribution of 
the voltage. This implied a decrease in input without 
a decrease in output, so that retardation would be 
developed If this unbalanced torque were supplied 
by coupling the machine to some source of mechanical 
power, the machine became a Metadyne generator 
It would take power through its shaft and supply 
a constant-current output Similarly, secondary 
variator excitation enabled the output current of the 
Metadyne to be controlled. When the output current 
was controlled by the secondary variator winding and 
it was desired te retain the performance of the machine 
as a transformer, a negative primary variator, or 
regulator, winding was provided to make the input 
and output approximately equal automatically, so 
that the driving torque was kept small. This winding 
was connected in series with a shunt-wound regulator 
motor, which was coupled to the shaft of the Metadyne. 
If the speed tended to decrease even a little, the current 
taken from the line by this motor would greatly 
increase and its passage through the regulator windings 
would increase the power input of the Metadyne, 
preventing a further fall in speed. The reverse hap- 
pened when there was a tendency for the speed to rise, 
so that a balance of input and out put was maintained on 
the Metadyne transformer without appreciable change 
in speed. In order to limit surges of current result- 
ing from sudden changes in the line voltage and to 
prevent any tendency of the currents to oscillate, 
stability windings were usually provided in series 
with both the primary and secondary circuits. Any 
desired relationship of current to voltage on the out put 
side might be obtained by feeding a current to a 
variator which had the desired kind of variation with 
the change of load. 

Metadynes of the type described could, of course, 
be used as motors fed from a source of constant current. 
A more convenient and simpler arrangement was 
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shown in Fig. 1, where the motor was connected in 
the constant-current circuit and the field was regulated 
by shunting. Intermediate brush-arms supplied a 
winding that was connected so as to oppose the main 
excitation. This winding was known as a hyper- 
compensating winding. Since the voltage between 


the brushes A and C was proportional to the speed | 
of the motor, the field and torque fell off with| 


increasing speed. When the load supplied could be 
divided into two parts, the method of connection shown 


in Fig. 2 might be used, where V, + V_ = V1, and | 
in which the load was fed from the line in series with | 
Change of the total load | 


the Metadyne secondary. 
voltage from zero to a value equal to twice the line 


voltage could then be obtained with a voltage from | 
V,, so that the 


the Metadyne varying from +V, to 
possibility of voltage control was fully used in both 
directions. This “ eight” connection did not make it 
economical for the voltage of the load to be reversed 
for regenerative braking. If this were required, it was 








Fig. 1. 
A 
——- 
(6749.4) 
Fig.4. 
Fig a : 
. A 
§ 
r 





30 - 


=< 
(6749.0) 


desirable to reconnect the load for braking as shown 
in Fig. 3. With this reversed connection the Meta- 
dyne controlled the feeding back of current to the line 
just as it controlled the flow of current from the line 
in Fig. 2. 

Since 1933 a large number of Metadyne applications 
had been tried out. The most rapid development had 
occurred in the field of traction, where the machine owed 
its usefulness chiefly to the ease with which it enabled 
the current supplied to depend in a pre-determined way 
on the back electromotive force of the load. As the 
motor speed was chiefly controlled by the variation of 
voltage at its terminals, low speeds could be obtained 
without an increase in the motor flux and the motors 
could be reduced in size. The torque might be main- 
tained or varied smoothly without notching and in 
braking the equipments were inherently regenerative 
down to standstill. These features were obviously of 
the greatest interest in the solution of problems of 
electric traction, as sudden changes in the rate of 
acceleration could be eliminated and the varying 
voltage of the motors could be converted to a constant 
voltage of such a value as to permit energy to be 
returned to the line. As a preliminary, an experi- 
mental Metadyne with control gear was built and 
connected to suitable motors, which were mechanically- 
coupled to a large flywheel in such a way as to represent 
the mass of the train. As a result, it was found that 
with minor modifications all possible service contin- 
gencies could be met and a two-coach train was then 
equipped and put into experimental service by the 
London Passenger Transport Board. The results 
obtained were satisfactory, but as the train consisted 
of one unit only, the amount of running was limited. 
Moreover, no experience could be obtained with multiple- 
unit operation 

The London Passenger Transport Board were suffi- 
ciently convinced of the possibilities of the scheme to 
place an order for a train of three two-coach units. 
Figs. 4 and 5 illustrate the Metadyne used and the 
diagram of connections is given in Fig. 6, opposite. 
Each Metadyne controlled four motors in parallel, 
partly to avoid increasing the current per motor and 
partly because the conditions were rather more desirable 
should one of the four motored axles experience wheel 
slip. The exciter was a wave-wound machine with 
two pairs of adjacent poles excited, respectively, from 





Fig.2. | A 








the motor voltage and the difference between the line 
voltage and the motor voltage. This arrangement gave 
a moderate torque when starting, which increased 
smoothly and rapidly to a maximum, and again 
decreased as high speeds were attained. The excitation 
was applied on one pair of diagonally-opposite poles for 
motoring and on the other for regeneration. Tests 
showed that the acceleration was smooth. The re. 
generated energy amounted to about 25 per cent. to 
30 per cent. of the motoring energy when measured at 
the train. 
hours, using the regenerative brake only down to a 
speed of 5 m.p.h., at which point the air brake auto 
matically took over to make the final stop, is given in 
Fig. 7. 
due to the type of recorder used. 
current were actually perfectly smooth. 


A chart record of a run made during rush 


The notched appearance of the chart was 
The variations of 


In view of these results, the London Passenge: 


Transport Board placed an order for 58 equipments 
the arrangement of which is shown in Figs. 8 and 9, whik 
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Fig. 10 is a diagram of the connections. The mech- 
anical arrangement was modified in that the exciter 
and the regulator dynamo, instead of being overhung 
at the ends of the main machine, were made as a separate 
two-bearing set coupled to the armature of the Metadyne 
through a flexible coupling. The frames of the Meta- 
dyne and of this auxiliary set were rigidly connected 
together and were supported through rubber blocks 
under the coach frame as a single unit. The production 
of the back electromotive force in the Metadyne, befor 
connection to the line, was improved, the part of the 
winding used for entry being shunted to reduce the 
rate of rise of flux and so to avoid excessive “ trans- 
former * voltage in the commutating coils. The service 
rate of braking of 3 m.p.h. per second was too high te 
permit 100 per cent. of the braking being obtained on 
the motored axles without exceeding the limits of 
adhesion and air brakes were therefore applied to the 
non-motored axles at the same time that regeneration 
was applied to the motored axles. When the re- 
generated current fell to a pre-determined low value 
during normal braking, or on account of loss of re- 
generated current, air brakes were applied auto- 
matically to the motored axles. During normal 
braking, approximately two-thirds of the total braking 
effect was applied through regeneration and one-third 
by air brakes, about 15 per cent. of the energy taken 
from the line during motoring being returned. One of 
the difficulties was that regenerated current could not 
be passed through the substations when it exceeded 
the power requirements from the line, owing to the use 
of mercury-are rectifiers, and had to be absorbed in some 
other way. A_ resistance which would take the 
regenerated load for a short period was therefore 
installed on each unit, though this was only required 
in exceptional circumstances. 

The master controller was provided with three 
motoring notches giving low initial acceleration and 
low balancing speed, high initial acceleration and 
low balancing speed, and high initial acceleration and 
high balancing speed. The first notch was suitable for 
shunting and for running in sections where the max! 
mum demand on the line was limited; the second 
notch was suitable for normal running where the max! 
mum speed must be limited to about 35 m.p.h. while 
the third was suitable where a high acceleration was 
required and there were no speed restrictions. The 
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THE APPLICATION OF THE METADYNE TO ELECTRIC TRACTION. 


Fig. 6. DIAGRAM OF CONNECTIONS OF 2-COACH UNIT 
FOR 6-COACH EXPERIMENTAL TRAIN USING 
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METADYNE TYPE MD52 
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regenerative braking notches were combined with the 
electro-pneumatic brake and were operated by the 
same handle. There were two regenerative braking 
notches, the first giving a low rate of deceleration for 
checking the speed of the train when approaching 
signals, while the second gave the maximum regenera- 
tion possible and simultaneously applied the air brakes 
to the non-motored axles. Further notches gave 
normal electro-pneumatic air braking on all axles and 
emergency braking without regeneration, so that normal 
air braking was always available as a standby. All 
these brakes were operated from the controller, but the 
«pplication of the brakes in a normal stop was con- 
trolled by two mercury retarders which operated when 
the braking rate was too high, first to stop the applica- 
tion, and then to reduce it by blowing off the air. 
The advantages of Metadyne control were high and 
‘smooth acceleration, reduction in energy consumption, 
“aving in maintenance of brake shoes and rigging and 
of the electrical equipment owing to a reduction of 
brake-shoe dust, and increase in the life of the tyres. 
rhe disadvantages are the increased weight and cost of 
the equipment. 


lhe Metadyne had also been installed on a main- 
tenance locomotive which was arranged to operate 
os r from the 650-volt conductor rail or from a 320-volt 
attery. It would appear to be even more suitable for 
‘pplication to shunting locomotives than to suburban 
a oy as greater loads could be pulled by a given 
eight 7 


of locomotive, and there was an absence of the 








m Overload protection. 
change-over drum » Exciter winding supplied from motor voltage. 


between line voltage and motor voltage. 
p Resistance used for “ entry ” for motoring. 
4 Contactor used for “ entry " for motoring. 
, Contactor used for “entry "’ for regenera 


x Traction-motor separately-excited fields. 


in reversible ** 8. 


winding supplied from difference ¢ Regulator dynamo. 


switch. 
f Reverser drums for 


in regenerator. 
g, Additional variator 


“entry ” in motoring. 


h Regulator winding 


Fig.10. DIAGRAM OF CONNECTIONS OF 2-COACH 
be UNITS FOR LATESY Sovamesents USING 
METADYNE MDS3 





» Four-motors, connected two pairs in parallel 


d Exciter for motor fields and variator. 
e Motoring - generating change -cver drum 


motor series and 
separately-excited fields. 
g Part of variator winding used for “‘entry " @, Resistance used for rheostatic braking in 



































h, Regulator series winding used in starting 
Metadyne and coasting. 
h, Regulator dynamo shunt winding. 
m Overload protection. 
n Exciter winding supplied from motor voltage 
p Contactor used in “ entry ” in motoring. 
r Contactor used in “ — ” in regeneration 
s Traction-motor separately-excited fields. 
t Regulator dynamo reversed series winding 
used in working with Metadyne. 


case line circuit opened. 


winding, used in 6, Exciter winding supplied from difference 


between motor voltage and line voltage 
¢, Exciter shunt winding. 














| resistance losses which occurred when an ordinary | Spanish occupation. 
| they all stand from 40 ft. to 50 ft. high, the sails having 


| locomotive was running at low speeds. The current 
taken at starting was also a minimum, and control was 
| effected by regulation of the field system. Actually 
| shunting service was one of the first applications for 
which the Metadyne principle was adopted, and 14 
locomotives were now in use on the Paris-Orleans 
Railway. 








WINDMILLS IN FRANCE. 


In a contribution to the World Power Conference at 
Vienna last year, Messrs. Préaud and Féraud, when 
dealing with power for agriculture in’ France (see 
ENGINEERING, Vol. cxlvi, page 608, (1938), stated 
that in the country there were still 9,000 water-wheels 
and hydraulic turbines, 88,000 horse-gins, and 2,800 
windmills. How many windmills there were once 
is probably not known, but there must have been a 
very large number. Regarding a small portion of 
the country, much interesting information was given 
in a well-illustrated paper read before the Newcomen 
Society by Mr. Rex Wailes and Major Webster on 
March 8, entitled ‘“ Post Mills of the Nord.” The 
area included in the survey is approximately 25 miles 
square ; an area bounded on the north by the English 
Channel and on the east by the Belgian frontier. 
| Here there is a coastal strip about seven miles wide, 





| with rolling country to the south. 
| cultivated, and in it there are about 50 windmills 
(including derelicts), many of these having been visited 
|and examined by the authors. One of the mills is 
| said to date back to 1124, but the evidence is doubtful. 
| Others date from the seventeenth century and four of 
‘them have remains of Spanish work, recalling the 




















| with some of the characteristics of the English fens, | district. 
It is all intensively | well-found mill with five iron-shod stamps, operated 
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The size of the mills varies, but 


a span of about 78 ft. To turn the mills to the wind 
tail-poles are used. In no case does the ladder rest on 
the ground to steady the mill while running, and 
although poles are used, the mills pitch, when working, 
much more than English post mills. Sails are cloth 
spread, the sailcloths being of hemp, coloured with red 
ochre. In the modern sails the Dekker aerofoil is 
used on the leading edges. This “ systéme Dekker,” 
named after its Dutch inventor and patented in 1923, 
has been widely used in the Netherlands, and enables 
work to be done in lighter winds than with the common 
sails. Windshafts are all of wood, some with iron poll 
ends and others with the old type of wood journal with 
iron strips let in. Neck bearings are usually of marble. 
Brake wheels are of wood, varying in size from 7 ft. to 
10 ft. diameter, and the brakes, made of wood blocks 
on an iron band, in some cases have a multiplying gear 
to minimise the effort of lifting them off. The drive 
to the stones is direct, through lantern pinions, the 
stones being set head and tail in the mill and tail 
wheels used to drive the rear pair. Stones which are 
built up from small pieces, and which in England are 
called * french” stones, are known as “ anglais,” and 
are used for flour. Stones vary in size from 4 ft. 5 in. 
to 5 ft. 11 in., and gear ratios from 12 to 56, to 15 to 48. 

There is now only one wind-driven oil mill in the 
This is at Hoymille, near Bergues. It is a 


by cams on the windshaft and lifted twice for every 
revolution of the sails. Local-grown linseed gave the 
best oil but was expensive; foreign seed gave more 
oil but of poorer quality. Millers who owned this mill 


and carried on farming appeared to be prosperous, but 





with the tenant millers the reverse was the case. 
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THE ELECTRICAL EQUIPMENT OF 
THE PENRHYN SLATE QUARRY, 
NORTH WALES. 


One of the largest slate quarries in the world is 
the Penrhyn, near Bethesda, North Wales. This is 
situated on the north-east side of the Bronllwyd 
Mountain, and its total height of 1,200 ft. comprises 
19 terraces or galleries, each 60 ft. high A veneral 
view appears in Fig. |. The extreme length is } mile 
und at its broadest part it is more than } mile wide. 
The quarry has, it is believed, been worked for more 
than 400 years and at present over 2.500 people are 
employed, some 1,000,000 tons of rock being excavated 
each year. The rock is loosened by blasting gun 
powder, charges being inserted in holes bored with 
pneumatic drills so that the slate is not shattered. 
Each blast brings down up to 500 tons of rock and the 
slate that is loosened is then prised out with crowbar, 
chisel and hammer. When the commercially valuable 
slate has been separated from the rubble, it is conveyed 
along a narrow-gauge railway in 2-ton trucks and down 
one of the main vertical shafts to the dressing shed. 
No less than 90 per cent. of the material quarried is 
waste, the remainder, as is well known, being used for 
roofing, the bases of electrical switchboards and other 
industrial purposes. 

The power required at the quarry for pumping out 
the lowest gallery was formerly derived from a lake 
about 2,000 ft. above sea level, but all the drilling 
was done by hand. Manually operated trams were 
also used until about 65 years ago, when steam power 
was substituted. In 1912, however, a supply of 
electricity was obtained from the North Wales Power 
Company and is now used almost exclusively for 
pumping, haulage and operating ropeways, cranes and 
conveyors, It is also employed for driving the air 
compressor plant from which the pneumatic drills are 
supplied, as well as various machines in the dressing 
sheds. This equipment has now been modernised by 
Messrs. The General Electric Company, Limited, Mag 
net House, Kingsway, London, W.C.2, who have 
recently supplied substation switchgear and a large 
number of motors for driving air compressors, haulages 
and dressing-shed plant, as well as a battery of 
Hardinge ball mills and conveying equipment. 

A supply of electrical energy for this plant is 
obtained through four substations belonging to the 
North Wales Power Company. The equipment in 
these substations consists of a 750-kVA, 20,000 /500-volt 
transformer, the low-tension side of which is controlled 
by two pedestal-type oil circuit breakers. The second 
switch acts as a stand-by and, in emergency, can be 
connected to the low-tension side of a spare transformer 
of the same rating. Five other circuit breakers control 
various outgoing feeder circuits. while the sixth is 
connected to a private generating plant which can be 
brought into service in the event of a failure of Power 
Company's supply. 

The pneumatic drills which, as already mentioned, 
are used throughout the quarry, are supplied through 
18 miles of pipe lines from the compressor plant. This 
consists of a two-stage compressor with a delivery 
pressure of 75 Ib. per square inch, which is driven at 
1 speed of 239 r.p.m. by a directly coupled 280-h.p. 
motor of the open slip-ring induction type. This motor 
is started by a hand-operated liquid starter, and is 
fitted with brush-raising and short-circuiting gear. The 
supply is controlled by a pedestal-type oil circuit 
breaker. An example of electric haulage gear which is 
situated in the Pone Twreh (or Mole Gallery) is illus- 
trated in Fig. 2. The motor, which has an output of 
80 h.p. at 580 r.p.m., is of the protected slip-ring type, 
ind is direct coupled to a 4-to-1 reduction gear. On the 
low-speed side of this gear is a pinion meshing into a 
5-ft. gear wheel on the haulage drum, giving a further 
reduction of 6 to 1. The drum is driven at about 
24 r.p.m., and is capable of hauling a load of 70 tons 
at a speed of 500 ft. per minute. The supply to this 
motor is also controlled by a pedestal-type oil circuit 
breaker, and the speed is regulated by a drum controllet 
and a bank of metallic resistances. 

The commercially useful slate, after being separated 
from the “ spoil rock,” is divided into blocks weighing 
from 1} tons to 2 tons. These are taken to the machine 
sheds, where they are split along the cleavage planes 
into sheets about 3 in. thick, and are then sawn into 
blocks of the lengths required for roofing slates. They 
next pass into the dressing sheds, a view of one ot 
which is given in Fig. 3, where they are split by hand 
into four different thicknesses, an operation demanding 
considera ble skill and deftness. Subsequently the slate 
is trimmed to size on guillotine or circular-knife 
machines, all of which are belt driven from line shafting. 
This shafting is, in turn, driven by a 20-h.p. squirrel 
cage induction motor running at 960 r.p.m. The 
waste material is carried away from the dressing sheds 
on a continuous belt conveyor which is driven by a 
4-h.p. squirrel-cage induction motor. 

One of the greatest problems is the disposal of 
waste, which at the Penrhyn Quarry amounts to more 
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BEER-ROUSING 
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jaw-type crusher, whence it passes to a secondary 
crusher, and finally to one of two Hardinge ball 
mills which were manufactured by The Fraser and 
Chalmers Engineering Works of The General Electric 
Company, Limited. Each mill is driven through a 
single-reduction gear by a 110-brake horse-power 
500-volt pipe-ventilated slip-ring induction motor run- 
ning at a speed of 720 r.p.m. The powdered slate, 
which is produced in varying degrees of fineness 
according to the purpose for which it is to be used, is 
removed by an extraction fan. This is driven directly 
by a totally-enclosed slip-ring induction motor with an 
output of 40 h.p. at a speed of 1,440 r.p.m. 

We have to thank Mr. H. B. Gould and Mr. H. Owen, 
general manager and electrical engineer, respectively, 


of the Penrhyn Quarry, for permission to publish this | 


article, and Messrs. The General Electric Company, 
Limited, for the loan of the photographs illustrating it. 








ELECTRICALLY-OPERATED BEER- 
ROUSING APPARATUS. 


To bring the yeast into intimate contact with the 
unfermented beer or wort, and thus to ensure fermenta- 
tion, constant agitation, circulation and aeration are 
necessary for several days. In this way the escape of 
carbon dioxide is facilitated and the supply of fresh 
air to the yeast, which it must be remembered is 
a living organism, is assisted. This process is known as 

rousing,” and is necessary about every two hours, 
while fermentation is taking place. Though in many 
breweries it is still carried out by hand, a bucket at the 
end of a long pole being used to pour the liquid over the 


yeast, it is obvious that considerable saving would be | 


effected by the use of some form of mechanical equip- 
ment. especially as it is necessary that the whole 
contents of the vat should be treated. 
recently installed at the brewery of Messrs. Ansells 
Brewery, Limited, Birmingham, and illustrated on 
this page, will therefore be of interest. As will be 
it consists of a “ rouser,”’ or 

or similar nonferrous metal, 
rotated about its axis at various speeds by an electric 
motor. When the rouser is immersed in the wort and 
rotated, the liquid is drawn up the cone and distributed 


over 1 


seen 


copper 


Spr a\ 

Che totally-enclosed direct-current motors, which | 
~ re constructed by Messrs. Higgs Motors, Limited, 
Irm 


ngham, for this particular application, are flange- 


mounted on the roof girders and drive the rousers 


through a long steel shaft. They have an output of 
} h.p. on a quarter of an hour rating, and run at 
Speeds from 420 r.p.m. to 720 r.p.m. This varia- 


tion Is necessary owing to the varying height and 
density of the liquid. The motors have been specially 
cned to meet the demand for a totally-enclosed 


The apparatus | 


hollow cone of | 
which can be | 


he surface of the yeast in the form of a circular | 
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maximum 
apparatus 


combined with 
The “ rousing ’ 
| was invented by Mr. W. Scott, joint managing director 
| of Messrs. Ansells Brewery, Limited, and between 40 
| and 50 are in use at various branches of the concern. 


| machine of light weight 
| power and variable speed. 


’ 





NOTES ON NEW BOOKS. 


elementary one for the mechanic or a full university 
curriculum, the 8tudy of mechanics must necessarily 
occupy an important place. Invariably, however, 





and there is difficulty therefore in providing for its 
adequate presentation. 
| omitting no large sections of the subject, and yet capable 
| of being fully developed without occupying time to the 
|exclusion of other important subjects. The solution 
|which Professors Seibert Fairman and Chester S. 
| Cutshall have devised is submitted in their textbook, 
| Engineering Mechanics. This is for the use of students 
|who are well prepared in mathematics and physics, 
| and the authors consider that certain pre-requisites 
| —for instance, the elementary laws of physics and 
| the proof of the parallelogram law—may be omitted. 
| Then, too, at different stages in the development of the 
| subject they have rightly regarded it as feasible to 
}omit the usual branching out into specific sections 
more fully developed as specialised subjects, such as 
strength of materials, theory of machines, etc. This 
plan leaves them free to set out a workmanlike 
course in essentials and to lay a sure foundation for 
all the study which ultimately depends on a grasp of 
|mechanics. They have done this with notable success 
and they are to be congratulated on the result of 
their work. Given a knowledge of simple integration, 


| which will, if necessary to the complete course, be | 
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owing to the fact that several of them act togethe: 
and thus mask the effect on individual wires. Hence 
the design depends mainly on rules which have been 
built up to a large extent from experience. In the 
preface to Die Drahtseile in der Praxis, by Dipl.-Ing. 
Richard Meebold (published in Berlin by Messrs. 
Julius Springer at 6.60 marks), the author states that 
although there is no lack of technical literature dealing 
with the theoretical aspect of this subject, no compre- 
hensive work is available in the German language to 
the practical man actually using such ropes. This 
work has therefore been written to provide the in- 
formation that he needs. Herr Meebold is in charge 
of the wire-rope testing station of the Saar Mines at 
Saarbriicken, and is obviously well qualified not only 
to give such information, but to select essential matter 
and present it clearly and concisely to the reader. 
Thus, the manufacture of wire ropes and theoretical 
considerations are only touched upon to an extent 
necessary for a proper understanding of the subject. 
A very important aspect which receives careful treat- 
ment is that of examination and maintenance. Under 
certain conditions, wire ropes showing no outward 
defect may be suffering from internal corrosion. An 
electro-magnetic method of examination developed at 
the Westphalian wire-rope testing station is described. 
This consists essentially of two magnetic coils, through 
which the rope is passed, any variations in the 
magnetic current, such as would be caused by “broken 
wires inside the rope, being noted. The method, which 
has proved of great practical value, is chiefly applicable 
to colliery winding ropes, but is likely to prove useful 
in the examination of ropes used in dredgers, mountain 


, railways, ropeways, &c., particularly in cases where 


locked-coil ropes are employed. 


Professor L. B. Loeb’s treatise entitled Fundamentals 
of Electricity and Magnetism, first issued in 1931, has 
now been revised and brought up to date. It covers 
a student’s two years’ course in this branch of physics, 
as arranged at the University of California, and will 
appeal to such students generally. The subject matter 
is treated mathematically when necessary, but the 
presentation should be well within the ability of univer- 
sity students who are proceeding to an Honours Degree 
in pure or applied science. Although the work is 
not characterised by outstanding merits, it is sound 
and can be recommended. One feature for which manv 


| will be grateful and which may earn for it a permancit 
| place on the shelves of engineers and physicists past 
| the tutorial stage, is the excellent historical introduction 


In every course of engineering science, be it a short | 


the pressure of other subjects limits the time available | 


A course must be continuous, | 


which occupies the first 46 pages, and gives the dates of 
all important discoveries and the names of the scientists 
responsible for them. The first 15 pages deal with 
mechanics and general physics, starting with the Pytha- 
goreans; the next 30 are devoted to magnetism and 
electricity, starting with Galileo and Gilbert, and the 
historical background has been borne in mind through- 


| out the book, which is published by Messrs. John Wiley 


| the student will find the exposition to be clear and the | 


treatment of general principles to be a sure aid when 
he comes to the more difficult problems in the sphere 
of dynamics. 


Messrs. Chapman and Hall, Limited, in London, at 
the price of 13s. 6d. net., and may be confidently 
recommended. 





| The uses of wire ropes are so diverse that each 
| application requires individual consideration. While 
|all ropes are subjected in a greater or lesser extent 
to tensile stress, the bending stress will vary 
| considerably with the purpose for which the rope is 
|employed. Whereas these stresses are sufficiently 
|evident, however, other stresses due to longitudinal 
| and transverse vibrations, torsional and lateral stresses 
| will not be so obvious. Notwithstanding much research 
| work, it has not been possible to analyse the reactions 
to all such stresses of the individual wires of a rope 





and Sons, Incorporated, of New York, and by Messrs. 
Chapman and Hall, Limited, of London, at the price 
of 208. net. 5 

The record of the mineral industry for the year 1937 
was notable in the United States for two facts ; firstly, 
that the progress of the mineral industry outstripped 
that of industrial activity, and secondly, that for the 
first time, despite a drastic decline in the last quarter, 
a return to the level of activity of the boom year of 
1929 was established. The index figure for mineral 
production averaged 114 throughout 1937, which 
contrasts with 84 for the combined index for all industry. 
The preliminary total value of mineral production in 
1937 was 5,440,000,000 dols., a gain of 17 per cent. 
over 1936. Metals, mineral fuels, and non-metals 
contributed to the increase. Armament programmes of 
the various Powers, as well as increased demand for 
metals in industrial uses, led to new records in the 
world consumption of copper, iron and steel, aluminium 
and other important metals. The total value of metals 
produced in the United States in 1937 was 1,444,400,000 
dols., which is only 2 per cent. less than the peak 


| figure of 1929. Aluminium and molybdenum production 


The book is published by Messrs. John | 
Wiley and Sons, Incorporated, in New York, and by | 


exceeded previous peaks by considerable margins 
and all branches of metal mining were extremely active. 
All-time records were achieved in the production of 
both petroleum and natural gas, which, despite the 
reduction in the output of bituminous coal and anthra- 
cite, brought up the total value of mineral fuels 
produced in 1937 to 3,122,900,000 dols., which is also 
only 2 per cent. less than in 1929, The total value 
of non-metals production rose to 841,700,000 dols., 
which is not quite 70 per cent. of the 1929 figure. 
Production of cement, lime, stone, sand, gravel and 
other building materials only increased very slightly 
over the preceding year, thus reflecting the general 
lack of activity in the building trade. The demand 
for chemical raw materials, however, was very brisk, 
and the output of phosphate rock, sulphur, potash, 
tale and feldspar reached new record figures. The 
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Vinerals Yearbook, 1938 (published by the Superinten 

dent of Documents, Washington, D.C., at 2 dols.), 
from which the above figures are taken, is a compilation 
of an immense range of statistics combined with a large 
amount of reliable and interesting information covering 
all branches of the mineral industry, including the 
principal uses of the various products. 


In succession to an earlier volume, Elementary 
Engineering Science, which offered a first-year course 
in mechanics, heat and electrical technology, Dr. 
Arthur Morley and Dr. Edward Hughes have prepared 
a second-year course for National Certificate students 
in mechanical and electrical engineering. The new 
textbook, entitled Mechanical Engineering Science, 
treats of dynamics, the laws of motion, hydraulics, 
the mechanics of gases, and heat engines, and, as in 
the previous case, the main method of approach to 
the problems involved is to apply the principle of 
energy. This has the advantage that it provides a 
common link between all the branches dealt with and 
simplifies the work of the student, enabling a 
greater range of the subject to be included in the year's 
curriculum. It has thus been possible to devote a 
considerable proportion of the text to descriptive and 
explanatory matter relative to engines and boilers 
On completing the book the student should have 
clear ideas of the various types of engines and the 
construction and function of flywheels, governors, 
condensers and other auxiliaries, and of operating 
cycles, fluctuation of energy and speed, and measure- 
ment of power. In respect of combustion and boilers 
a similar course has been followed. It must be said, 
however, that the writing and sequence will not always 
prove altogether well adapted to the needs of the 
average student, who will frequently find the phraseo- 
logy somewhat difficult. In the first chapter, without 
any previous preparation, the whole subject of velocity 
and acceleration, including radial acceleration, is 
presented. As a result of not deferring the more 
difficult portions until later in the book, the exercises 
are almost wholly confined to railway trains and the 
like and have little or no bearing on the motions dealt 
with later. The authors advocate the adoption of a 
concise textbook as an integral part of the class 
instruction, so that time spent on manuscript notes can 
be saved. A capable teacher could certainly use this 
textbook most effectively in conjunction with judici- 
ously introduced additional examples suited to 
his class and their interests. It is published by 
Messrs. Longmans, Green and Company, Limited, 
London, and, though the price is the very moderate 
one of 4s. 6d., the general production, printing, and 
diagrams leave nothing to be desired. 


Although the fact that the electrical resistance of 
selenium is affected by light was discovered as long 
ago as 1873, it is only during the last decade or so that 
this remarkable property has been applied industrially 
to any considerable extent. Perhaps, then, it is not 
altogether inappropriate to describe the applications 
of the selenium cell and other light-sensitive apparatus 
as A Modern Marvel, although we believe that the 
public has long since ceased to marvel at them ; its 
attitude to this development is exactly similar to 
that adopted towards other recent scientific achieve- 
ments. The above-mentioned expression forms the 
title of a little book written by Colonel the Hon. 
Arthur Murray, C.M.G., D.S.0., and published by 
Messrs. The Electrical Press, Limited, at the price of 
ls. 6d. The book illustrates and describes the various 
applications of the Radiovisor selenium cell, which was 
invented in 1927, its special feature being the ability 
to withstand normal commercial voltages and to remain 
on closed circuit continuously for an indefinite period. 
In conjunction with suitable auxiliary electrical 
apparatus, the variation in the resistance of the sele- 
nium cell, as the intensity of the light falling on it 
changes, can be made to control innumerable operations, 
one of the most obvious of which is the automatic 
switching on and off of street lamps at dusk and day- 
break. This application is dealt with in the book, 
which is concerned exclusively with the practice of 
Messrs. Radiovisor Paient, Limited, 28, Little Russell- 
street, London, W.C.1, but it should be mentioned that 
this firm makes use of photo-electric and rectifier cells 
when the characteristics of these types of cell are 
more suitable for any particular application than are 
those of the selenium cell. The applications of light- 
sensitive apparatus dealt with in the book are too 
numerous to mention here, but they include burglar 
alarms employing invisible infra-red rays, smoke 
indicators and alarms, counting apparatus, race- 
timing apparatus, lift-control devices, and many deve- 
lopments of this class of apparatus for special purposes. 
Each is briefly described in a simple manner, no 
technical or scientific knowledge being required of the 
reader. Members of the public who wish to learn some 
thing of what can now be done with the aid of light-sensi- 
tive apparatus may therefore read the book with profit. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MACHINE AND OTHER TOOLS, SHAFTING, 
&c. 

492,532. W. A. What ugh, of da Centri- 
fugal Clutch. (8 Jigs.) March 23, 1937:—The clutch 
consists of a circular driving disc 1, usually an engine 
flywheel, to which is bolted an annular casing 3. The 
casing is formed with three equally spaced compartments 
each of which contains four balls. These balls each work 
in a radial groove in the adjacent face of the presser 
plate 8, between which and the flywheel 1 is located a 
friction plate splined to the driven shaft 12. The balls 
are disposed on a pitch circle of a radius approximately 
equal to the mean radius of the linings of the friction 
plate, being supported when the clutch is at rest by 
leaf springs 17’. The outer ends of the springs 17’ are 
inclined so that their inner faces converge towards the 
adjacent face of the presser plate 8. The presser plate 
is supported from the casing 3 by bolts through the 





Fig.2. 





presser plate and flanges on the casing. Compression 
springs normally hold the presser plate out of contact 
with the friction plate. In operation, when the flywheel, 
presser plate and casing rotate, the balls tend to move 
radially outwards and thus deflect the springs 17’. 
When the driving member reaches a predetermined 
speed, the axial pressure on the plate 8 becomes suffi- 
cient to overcome the pressure of the springs 15, and 
the plate is therefore moved axially towards the friction 
plate, which is forced against the flywheel, coupling the 
driven shaft 12 to the driving shaft. The speed at which 
transmission commences is predetermined by the mass 
of the balls, their distance from the axis of the shaft 12, 
the rating of the springs 17’, and the spring loading of 
the presser plate by the springs 15. In an alternative 
construction, a leaf spring provides the resilient inclined 
surface for the ball, but between the latter and the 
presser plate 8 is interposed a lever 24 pivoted at its 
inner end on the rim of the compartment 3a. This lever 
has a projection which bears on the presser plate, and 
the distance from the projection to the pivot for the 
lever is approximately half that between the pivot and the 
outermost point on the lever with which the ball makes 
contact during its radial movement. Thus the ratio of 
the axial thrust on the presser plate to the centrifugal 
force produced by the balls will increase as the balls 
move outwards. This construction has the advantage 
of providing a low axial thrust to be resisted during the 
free-speed range and a very rapid increase of axial 
thrust during the early stages of the engagement of the 
clutch. In each construction provision can be made 
for voluntary withdrawal of the presser plate to dis- 
engage the clutch. (Sealed.) 

490,601. Wellman Seaver Rolling Mill Company, 
Limited, of London, and G. S. McLay, of London. 
Reducing-Mill Rolls. (2 Figs.) February 16, 1937.— 
The invention concerns the rolls of mills for reducing the 
size of tubes, and push-bench apparatus of the type in 
which a thick cup-shaped billet is pushed through a 
series of roll passes which progressively decrease in cross- 
sectional area. Both grooved rolls of a pair are secured 
upon their shafts, by means of splines. he bore of each 
roll is formed with ten equally-spaced buttress shaped 
splines 5 and these inter-engage with an equal number of 
similar splines 6 formed on the surface of the shaft. 
It will be noted that the rolls have end play in relation 
to their shafts which is limited by the contact of bosses 7 
on the rolls with the shoulders 8 and collars 9 secured on 
the outer ends of the shafts. At the inner end, the splines 
5 are bevelled off at 45 deg. With this arrangement, the 
load is transmitted more evenly over the periphery of 
the shaft and initial slackness between the roll and shaft 
does not increase to any excessive extent. Consequently, 
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both the roll and the shaft have a longer life than with 
the known arrangements. Furthermore, rolls are more 
readily interchangeable, since a larger amount of initia] 
slackness can be safely allowed than in the case of rolls 
secured to their shafts either by the standard typ. of 
key or bv a cotter passed through a slot in the shaft d 
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located in grooves cit in a face of the roll, in which cases 
excessive slackness between the roll and shaft occurs 
after a time and the roll has then to be re-bored and th« 
shaft renewed. In addition, there is the advantage that 
the rolls of a pair are self-adjusting and will accurately 
align themselves to the work. Consequently, there is 
no necessity for “lining up” a mill and provision for 
axial setting of the spindles can be dispensed wit! 

(Sealed.) 


RAILWAYS AND TRAMWAYS. 


490,872. Henry Williams, Limited, of Darlington, 
and D. D. Williams, of Darlington. Point Lock. 
(3 Figs.) June 3, 1937.—A rectangular bed-plate has 
a channel across the middle to accommodate the usual! 
first P.W. stretcher bar 3 secured to the switch blades 
Near one end of the bed-plate are secured two brackets 5. 
between which are supported an upper and a lower 
roller. On the other side of the channel is a second 
pair of brackets 9 which support an upper roller and 
present transverse vertical guide faces. Opposite these 
faces is secured to the bed-plate an angle-iron guick 
The point-lock stretcher bar 13 slides between the 
vertical faces and the angle-iron guide. At the end is 
a further pair of brackets 14 which carry two lower 
rollers. Each bracket is provided with a transverse 
guide recess in which is a slide 16 connected to the signal 
detector. Mounted between the upper and lower rollers 
is a plunger 17 of rectangular cross-section. To the 
underside of the plunger are secured two rectangular 
locks 18 and 19. The lock 18 is near the brackets 5 
and the other, 19 (the first lock), normally occupies a 
position extending from just above the channel to near 








the outer end of the brackets 14. The first lock is off 
set at both ends so as to form two inclined steps which 
co-operate with two inclined faces 22 and 23 carried 
by the slide 16. The first P.W. stretcher bar 3 is 
connected through links to a swivelling block with 
two working faces, against which a roller carried by 4 
pivoted arm bears alternately. This arm is connected 
by rods to the switch-operating lever. The plunger 1° 
is connected to the same operating rods through a pair 
of bell-crank levers which give a long stroke to the 
plunger relative to the movement of the operating rods 
Normally, the first lock 19 is in engagement with the 
stretcher bar 13. When the switch-operating lever is 
moved the plunger 17 is also moved, and after it has 
travelled, say, 5 in., the first lock 19 is clear of the 
stretcher ber 13, one of the off-set ends operating the 
slide 16 so that the signal detector is moved to halt 
its full extent. During this movement of the plunger 
the arm carrying the roller has a lost motion between th« 
operating faces of the swivelling block. Further mov: 
ment of the operating lever results in the roller operating 
the swivelling block to reverse the switch, and the 
plunger moves a furtner 4} in., so that the end of the 
second lock 18 is now ready to engage with the stretcher 
bar 13. The final movement, about 4 in. or 5 im., 
during which the roller moves clear of the swivelling 
block, is then imparted to the plunger, and near th 
end of this movement the first lock 19 operates the 
slide 16 to complete the movement and operate the 
signal detector so that the signal can be pulled off 
The roller operating the switch has a travel of about 
6 in., but the travel of the plunger is increased to about 
144 in. to 15 in. Should there be any obstruction 
between the switches and the stock rail it will be impos= ble 
for the plunger to make the final movement of about 
4 in. or 5 in., and the signalman is unable to make the 
full movement of the lever in the frame. Also the slide 
will have completed only half its full travel and t! 
signal cannot be operated. (Sealed.) 
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THE RENFREW FOUNDRIES OF 
MESSRS. BABCOCK & WILCOX, 
LIMITED. 


Some three years ago,* we gave an account of 
the Dumbarton works of Messrs. Babcock and 
Wilcox, Limited, and, inthe present article, we pro- 
pose to supplement this with a description of recent 
developments to the firm’s works at Renfrew. 
Before dealing with these developments in detail, 
we may recall the fact that although the firm has 
branches elsewhere, the establishments at Dumbar- 
ton and Renfrew are the most important. As 
stated in our previous article, the Dumbarton works 
are laid out for the production of valves and seam- 
less tubes, the term valves including boiler mount- 
ings consisting of steam and water valves of all 
types, soot blowers, oil-burner apparatus, and allied 
equipment, such as tube expanders and tube cutters. 
[here is close co-operation between the various 
works of the company, the staff employed on welding 
work at Renfrew, for example, being freely drawn 
on for welding operations carried out at Dumbarton. 
The X-ray equipment installed at Renfrew in con- 
nection with fusion welding is made frequent use of 
by the Dumbarton works for the exploration not 
only of welded work, but also for the examination 
of valve bodies. Again, by centralising the chemical 


brought into the works annually. It may be of 
interest to mention in passing that up to December 
31, 1938, more than 353 million square feet of 
Babcock-built boiler heating surface had been in- 
stalled throughout the world, and that in April of 
the same year, 1,620 Bailey furnaces had been in- 
stalled or were on order. Within the past three 
years, the steel foundry has been completely demo- 
lished and rebuilt, while the iron foundry has also 
been completely rebuilt and to a large extent 
mechanised. It is with these two foundries that 
we propose to deal particularly in the present 
article. Plans of the steel foundry, the iron foundry, 
and the dressing shop for the latter, are reproduced 


|in Figs. 1 to 3 below and on page 360, while various 


views of the two foundries are given in Figs. 4 to 14 
on page 361 and Plate XVI. 

The reconstruction of the steel foundry was com- 
pleted last year, no expense being spared to obtain 
the most modern equipment, with operation under 
complete scientific control. Approximately, 1,000 
tons of carbon steel and 150 tons of special alloy-steel 
finished castings are produced per annum. Steels 
conforming to all British Standard Specifications 
are handled, as well as a number of alloy steels to 
cover the many special conditions to be found in 
steam-raising equipment, the principal of these alloy 


scrap from the forge and tube mill, and, therefore, 
of good clean scrap of known composition. 

The mechanical part of the Siemens-Schuckert 
arc furnaces comprises an electrically-welded sheet- 
steel furnace shell, having a dished and reinforced 
bottom with tilting rockers. The shell is fitted 
with a slagging door and reinforced pouring spout, 
and water-jacketed door frame. The furnace roof 
is held by a strong completely-closed sheet-steel 
ring. The electrode stand, in which the electrode 
arms are guided, is located on the side of the furnace 
shell. The arms are held by a compensating rope 
system and balanced by counterweights. As only 
a small load has thus to be dealt with when raising 
or lowering the arms, it is possible to use light but 
robust driving units, mounted immediately above 
the furnace platform in an accessible position. 
The electrodes are completely sealed where they 
pass through the roof by water-cooled cylinders. 
The cylinders are carried in a steel spider above the 
furnace roof so that the latter is not subjected to 
load, The diameter of the electrode pitch circle is 
variable, so that it can be reduced or increased if 
alterations are made to the thickness of the shell 
lining. Due to the compensating rope system, 
the electrodes never run hard on to the solid charge, 
as immediately contact is made, the load is taken off 





steels being a nickel-chromium alloy marketed under | the ropes, which then slip on the drums. _‘ The fur- 
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and metallurgical laboratories at Renfrew, the firm 
are able to handle routine analyses of alloys and 
routine mechanical tests of parts from Dumbarton, 
in conjunction with similar tests necessary on work 
in progress at Renfrew, with the result that the 
equipment throughout the laboratories and the staff 
employed are on a much higher scale than could be 
justified for a plant dealing with valves alone. As 
regards the foundry work, the non-ferrous work is 
concentrated in the Dumbarton factory, while all 
steel and iron castings are produced at Renfrew, 
with the result that a much higher degree of skill 
exists for the non-ferrous work than would other- 
wise be found in an ordinary boiler factory, while 
the steel and iron castings for the valves are pro- 
duced in a plant of much higher efficiency, and with 
an enormously greater output, than would be found 
in a factory specialising in valves only. 

Turning now more particularly to the Renfrew 
works, it may be mentioned that the manufacture 
of the Babcock and Wilcox boiler in Scotland was 
begun in 1882, in a shop which was part of the 
Singer Manufacturing Company’s plant at Kilbowie. 
In 1896, the Porterfield Forge Company and a farm 
at Porterfield were acquired, and the following year 
saw the Renfrew works in full production on this 
site. Repeated extensions were made until, to-day, 
the works oceupy an area of 160 acres, and employ 
more than 6,000 hands. The main products are 
water-tube boilers, together with boiler house and 
allied equipment ; recent additions include a fusion- 
welding shop 330 ft. long by 60 ft. 6 in. wide, 
with X-ray apparatus, capable of penetrating 4} in. 
thick steel plate, a 2,500-Ib. per square inch hydraulic 
installation for the operation of presses, while an 
5,000-ton combined press and roll is typical of the 
Special machine tools developed by the company. 
The output of the works is some 85,000 tons of iron 
and steel per annum, and about 178,000 tons of 
material, including fuel, foundry material, &c., are 


(1936). 


* See 


ENGINEERING, vol. exli, page 113 





, electrode 


PATTERN TRANOUSE 
pel A: 2 5 |i 
ORYING mes ~}- y- ~l oe ad er is 
J a Oe 
ee se” OO 
_— laa =” 
‘\woucoine 


























—- cd. 
MACHINE MOULD STOVES p= OUST ARRES TOR 

= CORE RACKS g 

8 = SAND MIXING & 3 

ORYING PLANT z 

° 20 40 60 80  00Feet : 
wins 





Oll 


the trade name of Calmet. The properties of this | nace can be tilted through an angle of 40 deg. from 
alloy were referred to in ENGINEERING, vol. cxxxvi, | the horizontal, and 15 deg. in the opposite direction 
page 71 (1933). The castings produced in the|to facilitate slagging. Electrical engineers will 
foundry, which gives employment to 110 men at. be interested to know that the furnaces are controlled 
the present time, consist of valves, pipework, gear | by circuit breakers of the expansion type. 

wheels, supporting members and general engineering | The smaller furnace is of the Efco-Herault 3-phase 
castings used in water-tube boilers, Babcock cranes, | arc type. The automatic electrode control is of the 
and Babcock equipment for pulverised-fuel firing. | well-known Watford type, in which regulation of 
The major part of the work has to satisfy outside | each electrode is carried out independently of the 
specifications and tests. Test pressures up to)|other by means of step-by-step relays, provision 
2,400 Ib. per square inch are not uncommon, and | being made for separate current control for each 
every satisfaction with regard to mechanical pro- | electrode and separate voltage control. The elec- 
perties is assured by the rigorous system of inspec- | trode controller actuates motors which drive the 
tion and testing. General contracting business is also | electrodes up or down through a geared mechanism 
carried on in steel castings of all kinds for outside | which is connected with a rope and pulley system. 
firms. Castings weighing from 15 ecwt. to 20 ewt. | Should an electrode be unable to move up or down, 
are quite frequent. but heavier castings can also be | the rope slips on the pulleys, thus preventing break- 
undertaken. As shown in Fig. 1, the foundry | age of the electrode. The furnace is of the fixed- 
building is in two bays, one 330 ft. long by 75 ft. | roof type, and is tilted by a totally-enclosed motor 
wide, and the other 175 ft. long by 35 ft. wide. | through suitable gearing. The melting procedure 
A general view of the longer bay, as seen from the | in the foundry is under the supervision of two metal- 
furnace platform, is reproduced in Fig. 4. As indi- | lurgists and a group of eight men. The pouring 
cated in Fig. 1, the bay has overhead travelling ladles are fired with specially-designed oil-burner 
cranes. There are one of 10 tons and two others | plant, ensuring perfectly dry ladles at high tempera- 
of 5-tons capacity, two of these cranes being visible | ture for the reception of the molten steel. Records 
in Fig. 4. All three cranes, together with a 2-ton| are kept of each addition made to the furnaces 
overhead model in the shorter bay, are of Messrs. | throughout the entire melting procedure. Time and 
Babcock and Wilcox’ own manufacture. In addi-| temperature readings are logged, together with all 
tion, as shown in Fig. 1, there are five 30-cwt.| other information to ensure a complete record of 
hydraulic jib cranes. Raw materials are delivered | each heat. The furnace is shown in Fig. 6. 

to suitable storage bins in close proximity to the| Both machine and hand moulding in green sand 
production unit in which they are to be used. There | and dry sand are used in the production of a very 
are three electric furnaces of the Heroult type, two, | wide variety of castings. As shown in the upper 
shown in Fig. 5, being supplied by Messrs. Siemens- | part of Fig. 1, there are three moulding machines in 
Schuckert, and the third, shown in Fig. 6, by|the longer bay, these machines being Pneulec 
Messrs. Electric Furnace Company, Limited, of | Herman 4,000-Ib. jar-ram roll-over models, sup- 
Birmingham. The two Siemens-Schuckert furnaces | plied by Messrs. Pneulec, Limited, of Birming- 
are each capable of melting a 3-ton heat of steel in| ham. These machines are used for the quantity 
24 hours, while the third furnace is capable of | production of castings from 5 cwt. to 20 cwt., 
melting a 15-cwt heat of alloy steel in 2 hours. All| and make in the region of 15 moulds from 2 ft. 
three furnaces are basic lined and have automatic | square to 4 ft. square per day, Each machine is 
control. The charges consist of steel | provided with its own hydraulic jib crane. The 
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predection « of jobbing work, either right or heavy, 
is greatly facilitated by the provision of a Sand- 
slinger supplied by Messrs. Foundry Plant and 
Machinery, Limited, Glasgow. This machine can 
be seen immediately behind the pile of boxes on the 
left in Fig. 4. Small castings weighing from a few 
pounds up to 28 lb., and required in quantities, are 
made on a jar-squeeze turnover machine on the 
opposite side of the bay. The position of this 
machine, which was supplied by Messrs. W. J. 
Molineux, of Wolverhampton, is shown in Fig. 1, 
and the machine itself can be seen on the extreme 
right in Fig. 4. The moulds are man-handled on 
this machine, and the roller-track conveyor shown 
in Fig. 1 is used to take the completed moulds to a 
suitable casting station. All the heavier castings 
are made in dry sand. A battery of three mould 
drying stoves, located opposite to the jar-ram 
machines as indicated in Fig. 1, receives the moulds 
direct from the machines. These stoves are fitted 
with recording pyrometers, and a system of forced 
draught is employed in the fire-box to ensure uniform 
drying to all moulds. 

All cores are made in a section of the smaller 
bay. The cores are made by hand and on two 
Pneulec jar-ram machines. The machine-made 
cores are conveyed to a continuous drying stove, 
while larger cores are dried in a forced-draught 
bogie-type stove. A high-quality synthetic mould- 
ing composition is used for all dry-sand castings. 
This sand is mixed in a Pneulec mill, this mill 
having a capacity of 24 tons per hour. A disin- 
tegrator and electric riddle are used for mixing 
green sand, while Pneulec Royer machines are used 
in the foundry for the mixing of backing sand. The 
core sand consists of silica sand and oil binders, 
mixed in a Rotoil mixer supplied by Messrs. Fordath 
Engineering Company, Limited, of Wolverhampton. 
Sand tests are made in the foundry laboratory each 
day, permeability, strength, and moisture tests 
being made and recorded on each batch of mixed 
sand. Sands, as delivered to the foundry, pass 
through sieve tests to establish their grain size, and 
analyses are made of all materials used in the sand 
mixtures. 

Castings are taken from the floor to the knock- 
out, and stripped of sand and cores. They are then 
removed to a cold saw, supplied by Messrs. Gustav 
Wagner, Wurtemburg, where the risers are cut 
off close to the casting face. This method of cutting 
risers eliminates the effects of local heating which 
occur with the more usual method of gas cutting, 
the cleaner job produced also facilitating the subse- 
quent machining. The position of the cold saw is 
indicated in Fig. 1. Castings free from runners and 
risers are put through the high-pressure sandblast, 
leaving them clean and free from sand. Normal 
dressing is then proceeded with, using pneumatic 
chisels, swing grinders, and stationary grinders. 
Heat-treatment is carried out according to the type 
and composition of the casting being annealed. 
The annealing furnace is located at the right-hand 
end of the main bay, as viewed in Fig. 1. It is 
open at either end and double bogies are used, so 
that while one bogie is in the furnace, the other can 
be unloaded or loaded for the next heat-treatment 
cycle. A recording pyrometer is provided to give 
a record of the heat-treatment given to each charge. 

Turning now to the iron foundry ; this department 
has formed a very important feature of the works 
since their inauguration in Scotland in 1882, and 
has been the subject of continual expansion and 
improvement culminating, as previously stated, in 
complete rebuilding. This work was commenced 
some four years ag», and was completed in 1938, 
The general arrangement of the new foundry is 
illustrated in Fig. 2, from which it will be seen that 
the foundry proper comprises four bays 512 ft. 
long, the overall width of the four bays being 256 ft. 
The first bay, shown at the bottom in Fig. 2, is 
some 128 ft. wide, and is confined to green sand 
moulding. It is equipped with two large jar roll- 
over moulding machines supplied by Messrs. Pneulec, 

Limited, and a tractor Sandslinger supplied by 
Messrs. Foundry Plant and Machinery, Limited. 
This bay is served by one 10-ton and two 5-ton 
Babcock and Wilcox electric overhead travelling 
cranes, while the Sandslinger is provided with a 
special gantry which supports two 1}-ton cranes 
operated from the moulding floor. This bay also 
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contains annealing kilns, core-drying stoves, and 
sand plant. The second bay contains the cupolas, 
with storage bins for metal and other raw materials, 
light castings being made in the remainder of the 
bay. The core shop, which will be referred to 
later, runs across the end of the first two bays, as 
shown in Fig. 2. The third bay contains the dry- 
sand moulding section, where the largest castings 
are made, while at the other end of the bay there 
is a continuous-casting plant and a battery of snap- 
flask moulding machines. A _ stationary Sand- 
slinger and one jarring machine are used in con- 
nection with the large castings. The fourth bay 
contains the Bailey block department, and includes 
equipment for moulding, dressing, machining, and 
packing of the castings. Part of this bay is also 
used for alloy-iron casting, and an oil-fired crucible 
furnace, supplied by Messrs. J. C. Waterhouse, 
Limited, Wakefield, is installed for melting these 
special alloys, together with suitable storage bins 
for the materials. At the present time, the foundry 
employs some 140 moulders, and approximately 
21,000 tons of finished iron castings are produced 
per annum. Cast irons in accordance with all 
existing British Standard Specifications are pro- 
duced, as well as a number of special mixtures 
giving wear-resisting and heat-resisting qualities, 
and also malleable-iron castings. 

Turning now to features of special interest in the 
foundry, reference may first be made to the cupola 
arrangements. There is a battery of five cupolas 
located in a central position, as shown in Fig. 2, 
making for a good distribution of metal through- 
out the foundry. Four of the cupolas, shown in 
Fig. 7, Plate XVI, are of balanced-blast design, and 
melt at the rate of 10 tons per hour, and an average 
of 600 tons per week. In the balanced-blast design, 





there is a set of main tuyeres controlled by screw 
valves, so that air from the wind belt can be throttled 
independently at each tuyere. In the same wind 
belt are rows of upper small tuyeres, and the closing 
of the main valves automatically results in more 
air passing through the upper tuyeres. In this 
way, the varying requirements set up by changes 
in the coke supply, in the size of scrap, the nature 
of the iron melted, or other conditions, can be 
provided for by very rapid adjustment. The lay-out 
for preparing the metal charges is of particular 
interest, the accurate weighing of each component 
in the charge being facilitated, and a very uniform 
quality of product assured. The storage bins for the 
pig, scrap, coke, and so on, are shown in Fig. 8, and 
their position in relation to the cupolas is indicated 
in Fig. 2. It will be noticed that the bins can be 
filled from wagons run directly into the bay. Self- 
discharging vessels are employed for the cupola 
charges, each constituent being accurately weighed 
as it is loaded into the vessel, and the latter is then 
lifted by the special charging crane shown in Fig. 9 
and deposited within the cupola. This view shows 
the charging platform, and it may be mentioned 
that the piles of coke, and so on, visible between 
the cupolas, represents one day’s emergency reserve. 
constituting a guarantee against delay caused by 
mechanical breakdown or a supply failure. It is 
of interest to note that the cupola blowers are 
mounted on the underside of the charging platform. 
so that the floor space is free from the usual air 
ducts and other obstructions. 

Hand moulding is confined to castings made in 
small quantities, and where additional pattern- 
making costs for a pattern suitable for ma hine 
moulding would not be justified. About 500 m« “8 
per day are made by hand. The largest casting 
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» | base plate for pulverised-coal plant measuring 16 ft. 
STEEL FOUNDRY ; BABCOCK AND WILCOX, LIMITED. long by 6 ft. 6 in. wide by 1 ft. 6 in. deep, and 
’ | weighing approximately 5 tons. Various types of 
| jaw roll-over moulding machines, hydraulic squeeze 
|machines, and sand slingers are used, the total 
|output from these machines being about 2,600 
moulds per day. 
One of the most interesting features in the foundry 
|is undoubtedly the continuous casting plant illus- 
trated in Fig. 10, and located, as already stated, in 
the third bay. The plant consists of a long endless 
conveyor which carries the moulds from the mould- 
ing machines to the casting station, and from thence 
to the knock-out and sand-reclaiming plant. Fig. 10 
shows the casting station with the moulding 
machines in the background. There are nine 
hydraulic squeeze moulding machines, designed 
|and made within the Babcock and Wilcox organisa- 
|tion. As each mould is prepared on a machine, 
| it is placed on the conveyor and commences to move 
| towards the casting station, the top mould plate 
| being lifted off the turntable, visible in the figure, and 
| placed on the mould before it reaches the station. 
| After pouring, the mould travels round the end of 
| the conveyor and returns down the back branch, as 
' | viewed in the figure, until it reaches the turntable, 
| where the top plate is lifted off and placed on the 
Fic. 4. FouNDRY FROM FURNACE PLATFORM. 'table. The moulds are of the flaskless type, and 
| after removal of the top plate, the conveyor plate 
|is automatically tilted sideways, discharging the 
|mould down a chute. In falling, the moulds are 
| broken apart and the sand and castings alight on 
|an apron conveyor, which conveys them to a grid 
| through which the sand passes, but which stops the 
castings. From this grid, the castings are raked 
|into a skip mounted on a runway, by means of 
which they are transported into the fettling shop. 
A point of interest is that means are provided for 
the exhaustion of steam, this being carried out 
primarily when the moulds are placed on the 
plate conveyor, and after they are broken and 
| travelling along the apron conveyor. The sand 
| falls through the grid at the discharge of the apron 
conveyor on to a cross belt travelling at right angles 
| to the conveyor, and then on to a second belt which 
| incorporates a magnetic separator of the over-band 
| type, which takes out all tramp metal. After this, 
the sand discharges into a gravity bucket conveyor, 
visible on the right in Fig. 11, from which it passes 
through a screen into the hopper shown in the same 
— figure. The dischargers from this hopper are fitted 
with rotary feed tables, ensuring an even feed to the 
;sand mills. There are two such mills, as shown in 
| Fig. 11, each having a capacity of 35 tons per hour. 
Water is added on the rotary feed tables as required. 
From the mills, the sand passes by means of a short 
| belt conveyor and elevator through a disintegrator 
and, finally, on to a push plate conveyor above the 
moulding station. This push plate conveyor auto- 
matically fills the hoppers above the moulding 
machines, each hopper being provided with a gate, 
operated by a hand lever, for filling the moulds as 















































at required. New sand and coal dust are pre-mixed 
ar and put into an underground hopper feeding its 
nt contents on to the gravity bucket conveyor, the 
m operation of adding the new sand being thus carried 
he out before the main hopper and sand mills are 
nd reached. The sand is carried over the various 
ed conveyors and elevators at the rate of 30 tons per 





hour, a total of 240 tons being reconditioned each 
day. The plant gives employment to 27 men and 
eight youths, and produces 5,500 to 6,000 moulds 
per 84-hour day, the total number of castings per 
day being in the region of 30,000, and the weight 
approximately 40 tons. The plant operates on a 
single shift only, so that by working a double shift, 
| the capacity would be increased by a corresponding 
amount. Both the continuous casting plant and 
the sand reconditioning plant were supplied by 
Messrs. Herbert Morris, Limited, of Loughborough. 

The facing sand for castings, other than those 
made on the conveyor, is prepared in a sand plant 
made by Messrs. Augusts, Limited, and illustrated 
in Fig. 12. This plant is located in the first bay, 
| as indicated in Fig. 2, and consists of an elevator, 
| storage hopper, silt extractor, screen, magnetic 
| separator, and skip hoist. Each mill is also provided 
| with a disintegrator. The capacity of this plant is 
Fie. 6. Arc Furnace ror ALLoy STEEL. |5 tons per hour, and it is worked day and night. 
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The output of the plant amounts to 60 tons of 
reconditioned sand per double shift. 

The core shop, indicated in Fig. 2 on the right, 
affords a good example of straight line production. 
Raw materials are received at one end of the section, 
and the finished cores are taken from a stove at 
the other end for distribution throughout the 
foundry. The core sand is passed from a storage 
bin through a rotary drier to a cooling drum, while 
at the same time a suction fan extracts all silt, 
and the dry silt-free sand is elevated to a hopper. 
From this hopper, the sand is measured into a skip 
hoist, which empties into the mixing mill. Addi- 
tions of oil and binder are made to the sand. After 
milling for seven minutes, the prepared core sand 
is deposited in service bogies for distribution to the 
core benches. The cores are made by girls, who 
work within two paths of a roller track conveyor, 
as shown in Fig. 13. The finished cores, placed on 
plates, are slid along the paths to the core stove. 
This core stove, which was supplied by Messrs. 
Foundry and Engineering Company, Limited, West 
Bromwich, is of the continuous drying type, the 
drying cycle being 2} hours at a temperature of 
150 deg. F. The cores are removed from the other 
side of the stove, and after inspection and repair 
are ready for use. There are 25 girls in the section, 
and their daily output is approximately 6,000 cores. 
The latest type of core machine, supplied by Messrs. 
Coleman Foundry Equipment Company, Letch- 
worth, is used, together with jar ram machines 
supplied by Messrs. J. W. Jackman and Company, 
Limited, of Manchester. 

Returning to the main iron foundry, the knocked- 
out castings are conveyed from the foundry by rail 
or motor truck to the dressing shop, which is shown 
in plan in Fig. 3. The larger castings are cleaned in 
the sand blast cabinet shown at the top of the 
figure, and are then moved by overhead cranes to 
the dresser’s benches for fettling. Stoker links and 
small castings are delivered direct from the con- 
tinuous casting plant to a Wheelabrator. This 
machine, which is illustrated in Fig. 14, was supplied 
by Messrs. Tilghman’s Patent Sand Blast Company, 
Limited, of Manchester. It combines the properties 
of a rumbler and a sandblast, and discharges the 
castings on to a steel belt conveyor, as shown. The 
castings are picked off this conveyor, sorted into 
their several classes, and put into bogies, each 
containing 10 ewt. These bogies are then passed 
to various types of grinding wheels on the produc- 
tion line, the operations being in the sequence 
gauging, profile buffing, spindle buffing, side buffing, 
and gauging. After completion of these processes, 
the castings are weighed and either despatched or 
put into stock bins. A stock of nearly 350,000 
standard stoker links is maintained, and any order 
for replacements can be supplied instantly. Ten 
tons of malleable iron castings pass through the 
dressing shop each week. The heat-treatment of 
these castings is carried out in two tar-fired annealing 
kilns, each fitted with recording pyrometers. A 
very eflicient system of dual extraction is installed, 
and everything possible is done to make the condi- 
tions comfortable for the workmen. 

In conclusior, it may be mentioned that technic] 
control over all foundry processes is exercised by a 
foundry sand-testing laboratory and the research 
department. The equipment of the sand-testing 
laboratory includes British standard sieves for 
grain size analysis of sand, a Speedy moisture 
tester, the American Foundrymen’s Association 
permeability apparatus and test core rammer, 
green compression strength-testing machine, and 
dry compression strength-testing machine. All 
foundry materials and supplies are inspected as 
received and records are kept of all variables and 
events throughout production. Daily chemical 
analyses are made of all grades of cast-steel and 
cast-iron made, while mechanical tests are made 
from test bars cast at various times during the day. 
Moisture, strength, and permeability tests are 
carried out at regular intervals every day on the 
moulding sand, and the results of the tests are shown 
clearly on blackboards in the foundries. An out- 
standing feature of the foundries is the provision of 
paved pathways throughout. These facilitate 
general cleanliness and are particularly important 
in the dressing shop, where the walls and floor are 
regularly swept once a day. 
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THE INSTITUTE OF METALS. Dr. A. G. C. Gwyer said that it must be recoynised 


| that very much more work remained to be done 
before the spectrograph could hope to replace 
chemical analysis on a large scale, and it was there. 
fore encouraging to know that the whole question 
| was being studied on a broad international basis. 

Bureau International de l’Aluminium had 
tly formed a sub-committee to study the 
| Spectrographic analysis of aluminium and its alloys, 
jand the first meeting had recently been held in 
|Germany. One essential for satisfactory results 
was undoubtedly a suitable form of electrode. The 
area covered by the spark was so small that it 


(Concluded from page 334.) 


THE final session of the recent annual general | 
meeting of the Institute of Metals took place on 
the afternoon of Thursday, March 9. The Presi- 
dent, Dr. C. H. Desch, F.R.S., again occupied the | 
Chair. beeees 

INDUSTRIAL APPLICATION OF SPECTROGRAPHY. 


The whole afternoon was devoted to an interesting 
and informative general discussion on “ Industrial 
(pplication of Spectrography in the Non-Ferrous 


Metallurgical Industry.” The discussion was intro- 
duced by a paper by Mr. F. Twyman, F.R.S., who 
described the principles of spectrographic analysis 
which have become generally accepted and the 
modern methods of putting them into effect. The 
contribution also referred to the problems affecting 
the accuracy and consistency of results, which still 
require investigation. We reproduce this contribu- | 
tion to the proceedings on page 384. Mr. Twyman | 
made some additional remarks at the meeting. | 
He said that as long ago as 1914 the American | 
Brass and Bronze Company had commenced to | 
use the spectrograph in the analysis of their 
materials, and Dr. Judd Lewis had used it for 
at least as long a period. It was in the last five or 
ten years, however, that numerous contributions had 





and general attention concentrated on the subject. 


was of paramount importance that the electrodes 
should be as homogeneous as possible. At the 
present time there was little unanimity with regard 
to the form which the electrode should take, namely. 
whether the electrodes should be. round or square 
in cross-section, and whether the ends should lx 
pointed or rounded, chisel-shaped, or possibly even 
with rounded ends having a small flat at the extreme 
tip. In so far as aluminium and its alloys wer 
concerned, it would appear that iron up to | per 
cent., silicon up to 2 per cent., manganese up to 
2 per cent., magnesium up to 2 per cent., coppe 
up to 5 per cent., and titanium in such traces as 





| were commonly met, could now be determined 


with satisfactory accuracy. 
Mr. D. M. Smith said that the British Non- 


| Ferrous Metals Research Association had been 


carrying out research on the metallurgical applica. 


been made concerning spectro-chemical met 


tions of the spectrograph for just over a decade. 


Messrs. Julius Springer were shortly to publish an ; 
and during that period a large amount of exploratory 


international journal devoted to spectrographic at oF 
analysis. It would be international in the sense work had been done. The standardisation of simple 


that it would accept contributions in English, | Putine methods and the maintenance of a “ library ” 
French, or German, and it was hoped to commence | Of synthetic alloys and chemically-analysed samples, 
publication in May. for reference standards, had served a useful purpose. 
Dr. F. C. Stephan said that in certain cases the | The standard method of analysis with the micro- 
spectrograph scored heavily over chemical-analysis photometer was one of interpolation, consisting of 
methods. He was conducting a series of tests on | the comparison of unknowns with alloys of known 
numerous small specimens of mica, and, by using | Composition by means of spectra photographed on 
the spectrograph for the analysis of small pieces cut the same plate. In the Association’s laboratory. 
from the corners of edch sample, the remainder of the work was now in progress with a view to exploring 
specimen was available for electrical testing. The | the possibilities of absolute methods of analysis 
next speaker, Dr. H. K. Whalley, said that in the|by means of the microphotometer. Dr. H. W. 
Government Laboratory a good deal of work was | Brownsdon, who spoke next, stated that in orde: 
being done with the spectrograph. Their chief | that full advantage might be taken of the spectro 
concern, however, was accuracy, and speed was only graphic method of analysis, some concerted action 
secondary. The apparatus was employed, both in | between producers and users was called for in orde' 
conjunction with and in competition with ordinary | that it should be given the same official recognition 
chemical methods, for spelters, solders, magnesium | 8% chemical analysis for the acceptance of metals 
alloys, aluminium alloys, and other materials. A| and alloys to specification standards. A lead had 
high degree of accuracy was secured, the figure | t© come from somewhere, and a good start would be 
obtained being within +5 per cent. of the amount made if the Government Departments, who wer 
of the constituent which was being determined. | large buyers of non-ferrous metals and alloys to 
For example, if the alloy actually contained 0-50 specification, would officially recognise spectro- 
per cent. of iron, the result would be within 0-02/ graphic analysis as an acceptable alternative to 
per cent. or 0-03 per cent. of that figure. In} chemical analysis. They were well placed for 
order to secure this accuracy, photometric methods | doing this, because their own extended use and wide 
were employed. Visual methods were also used, | €xperience of the method was evidence of theit 
but they were not so accurate. The amount of | recognition of its value and the reliance that could 
segregation was not very high in the type of alloys be placed upon it. 
they examined ; moreover, it was possible that the| Mr. G. G. Gauthier, speaking in French, said that 
effects of micro-segregation were somewhat exag- | during the past two years numerous spectrographic 
gerated. With regard to the limits of working, | analyses of pure alloys had been conducted by his 
they could determine, for example, the quantity of | firm, the Compagnie Alais, Froges et Camargue. 
aluminium present in an Elektron magnesium alloy | and they had also used this method of analysis for 
up to 5 per cent., or even up to 10 per cent.—with | controlling the operation of their furnaces. In such 
an error of 5 per cent. of that amount in each case. | alloys as Alpax they could analyse all the const! 
Dr. Judd Lewis gave an instance of a dispute | tuents, with the exception of the silicon, but work 
which had arisen between two experienced chemists |on the possibility of the determination of this 
with regard to the copper content of a nickel-iron- | element was proceeding. Their results, they con- 
chromium alloy. One chemist said the amount was | sidered, were within + 3 per cent. of the true value 
0-08 per cent., and the other, 0-15 per cent. The lof the constituent analysed. A very necessary 
matter had been referred to him, and two determina- | feature of spectrographic analysis, however, was 
tions with the spectrograph had yielded 0-135 per that the specimen should be prepared with great 
cent. and 0-145 per cent., respectively, with a mean | care and they gave particular attention to this 
of 0-14 per cent. This had settled the matter. In| point. Dr. L. Frommer, who spoke next, exhibited 
another case, one firm had found that a constituent{a slide showing that of 187 samples analysed 
of silver was present to the extent of 0-003 per cent., | spectrographically the error in 58 per cent. of them 
while a second .firm showed 0-007 per cent. On | did not exceed 5 per cent. In a further 30 per cent. 
testing thé silver by spectrographic methods, a | the error was between 5 per cent. and 8 per cent. 
figure of 0-00028 per cent. had been found, or|and in approximately 10 per cent. of the samples 
about one-tenth of the lower figure. On reporting | the deviation was between 8 per cent. and 1) per 
the matter, an apology had been received, it being} cent. In the case of only one sample, the error 
stated that the figures first submitted had inadvert- | was 10-5 per cent. Thus, the average deviation 
ently béen shown with only two noughts after the was about 4-5 per cent., and this was the figure 
decimal point, instead of the correct number of | obtained when the sparking generator was connected 
three. to a stabilised supply. A somewhat greater devia- 
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tion was obtained when the sparking generator was 
connected to the mains. The next speaker, Mr. 
J. R. Handforth, said that after conducting experi- 
ments for six months, they had secured the permis- 
sion of the Air Ministry to use the spectrograph for 
the analysis of Duralumin, D.T.D. 270, and other 
alloys. Mr. Twyman had referred to the possibility 
that the cold-worked skin, produced by filing the 
points of the electrodes to shape, might have some 
effect on the results. The intensity of the lines in 
the spectrum might vary according to whether the 
electrodes were in the as-cast or heat-treated condi- 
tion, and to secure regularity in the results it was 
necessary to bring the electrodes into a standard 
condition. 

Mr. M. Milbourn said that the spark method was 
lrequently insensitive to small quantities of impuri- 
hes and it was necessary to employ the are method 
in order to detect them. This method was valuable, 
and, at his works, they were arcing 2,000 samples 
per month and examining each spectrum for from 
six to ten impurities. In fact, the analysis of copper 
and opper-rich alloys for impurities was being 
varried out entirely by spectrographic means, using 
4 simple direct are. A point requiring emphasis 
Was that, in order to attain the greatest accuracy, 
the form of the sample under test should be stan- 


dardised; this applied to both are and spark 
nethorls. | The next speaker, Dr. Breckpot, of 
> ph University, and one of the editors of 
en! 


w journal referred to by Mr. Twyman, 
Spectrochimica Acta, said that for quite a number 
of purposes visual methods of determination were 
sufficic ntly accurate. An experienced operator, 


eahing for traces of zine in lead, or for traces of 
ad in zine, was abie to obtain very accurate 
results A point of some importance was that the 
mn s taken for chemical analysis often repre- 


some hundreds of kilogrammes per annum, 


Messrs. MASCHINENFABRIK 


and the adoption of spectrographic methods pre- 
vented this “ wastage.’ In a brief final statement, 
Mr. Twyman stated that he had learnt much that 
was new and useful to him during the course of the 
afternoon, and the meeting had served to show the 
usefulness of gathering together scientists interested 
in the same subject for the interchange of ideas and 
experience. 

The meeting closed with a vote of thanks to the | 
Institution of Mechanical Engineers for the accom- | 
modation they had kindly afforded. The President 
also thanked the authors of all the papers for 
their contributions and announced that the annual 
May Lecture would take place on Wednesday, 
May 10, when Dr. Olaf Bloch would speak on 
“The Photographic Emulsion and its Contribution 
to Science and Industry.” The annual Autumn 
Meeting of the Institute, he added, would take 
place at Glasgow, from September 5 to 9. 








MACHINE TOOLS AT THE 
LEIPZIG FAIR. 


(Continued from page 354.) 


As further examples of presses for sheet-metal and | 
other work, we may refer to two machines exhibited | 
by Messrs. Maschinenfabrik Weingarten, of Wein- 
garten, Wurtemburg. One of these is illustrated 
in Fig. 17, above. The crank presses shown at 
Leipzig, particularly those of the larger sizes, were | 
mostly fitted with multi-plate clutches, but in the | 
case of this relatively small machine, a friction- | 
cone clutch is used. This is operated electro-mag- | 
netically, and is controlled either by push-buttons, 
fixed on each side of the machine, or by pedal. The 
method of control to be employed is predetermined 
by means of a selector switch, which is set and locked. | 
At the completion of each stroke the magnetic clutch 
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Fic. 18. Dovsie-Crank Press; Messrs. MASCHINENFABRIK 


WEINGARTEN. 


is automatically released and the brake applied, 
so that the ram comes to rest at the top of its 
stroke. It may be stopped in any position by 
the push-button or pedal control. The second of 
the two presses is of the inclinable type, the 
frames being carried in a circumferential seating in 
the bedplate, so that the working part of the press 
can be set at an angle. It is furnished with a multi- 
plate clutch which is operated by an air cylinder. 
Messrs. Weingarten also exhibited the large 
double-crank press shown in Fig, 18 above. The 
machine is driven by an electric motor which is 
connected to the main shaft by Vee-belts. The 
shaft incorporates a multi-plate clutch, the connec- 
tion from the driven part of the shaft to the two 
crankshafts being made through double-helical 
gears. The clutch is combined with a band brake 
and is actuated by a compressed-air cylinder. 


| Connection from the cranks to the ram is through 


four pitmans. The crankshafts revolve in opposite 
directions, so that the side thrusts are balanced and 
the ram and main frame are relieved from bending 
stresses. The heavy working load on the main 


\frame is taken by four shrunk-in steel tie rods. 
| Air-cushion buffers are provided in both the ram 


and table, while hydraulic buffers are arranged 
below the four main pressure bearings of the ram to 
provide a flexible contact between the ram and the 
work. An indicating lamp lights up if the hydraulic 


| pressure in the buffers exceeds the pre-arranged 


maximum. The clutch is at the same time dis- 
engaged. The machine has been designed for deep- 
drawing motor-car body parts. 


Various moulding presses for plastics were 


exhibited by Messrs. Franz’ Braun, A.G., of Zerbst, 
two of which are illustrated in Figs. 19 and 20, on 
page 364. The smaller, horizontal machine which 
is of the firm’s Isoma type, and is intended for 
moulding thermo-plastic materials by the injection 
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material is fed by 
an automatic dos- 
ing mechanism, 
consists of an 
outer and an inner 
cylinder, the ma- 
terial passing 
through the annu- 
lar space between 
them. Electric 








method, has a capacity of 30 grammes per stroke. 
It can be used for moulding complicated articles 
having external ard internal threads. The material 
is filled into a preheated hopper from which it passes 
to the main heating cylinder through an automatic 
dosing device. This cylinder is fitted with a nozzle 
through which the material is forced into the water- 
cooled mould, the piston of the heating cylinder 
being operated by an electric motor through gearing. 
After the moulded material has hardened and cooled, 
it is automatically ejected from the mould, the 
opening and closing of which are carried out by a 
second electric motor. The starting and stopping 
of the two motors take place in a pre-determined 
sequence, which is controlled by a clockwork 
mechanism. The temperature of the heating 
cylinder is also automatically controlled. 

The larger, vertical, machine is a new model 
recently developed by the firm; the vertical 
arrangement is stated to facilitate the handling of 
the heavy dies. In this machine, which has a 
maximum capacity of 250 c.c. per stroke, the plastic 
material is forced into the mould by a compressed- 
air cylinder operating through a toggle mechanism. 
The dies are opened and closed by an electric motor 
which can be seen at the base of the main frame in 
the figure. The heating chamber, into which the 





Spot-WeLpING Macutne; Messrs. S1eMENS-SCHUCKERTWERKE A.G. 


heating coils are 
fitted inside the 


to the outer sur- 
face of the outer one. This space is formed with a 
series of spiral channels, so that the material is well 
mixed and uniformly heated throughout. From the 
heater, the material passes to the injection cylinder, 


the piston of which, as before mentioned, is driven | 


by the compressed-air operated toggle. The injec- 
tion nozzle, through which the plastic passes to the 
mould, is also electrically heated. The toggle 
mechanism has the effect of causing the material 
to be forced into the mould at a relatively high speed 
for the first part of the stroke, the speed being 
reduced as the pressure builds up. The dies are 
carried in vertical Vee-ways at the front of the 
machine. The sequence of the movements of the 
various parts of the press is controlled by cams, and 
the total time for the complete cycle may be varied 
between 15 seconds and 4 minutes. 

Electric-welding machines of the various well- 
known types were exhibited by a number of firms. 
Among these was the large spot-welder illustrated 
in Fig. 21, on this page. This machine, constructed 
by Messrs. Siemens-Schuckertwerke, of Berlin, has a 
normal loading of 150 kVA and can carry momen- 
tary overloads of 450 kVA. The main frame of 
the machine houses an oil-cooled single-phase 
transformer, regulated on the low-tension side by 
drum controllers which permit the welding current 





inner cylinder and | 















VERTICAL PLastTics-MouLDING Press ; Messrs. FRANZ 


Braun, A.G. 


to be varied by 64 steps. Connection to the elec- 
trodes is made through rectifying grid valves, the 
discharge of which is actuated by current impulses 
supplied to the grids. The impulse mechanism is 
connected to a pressure-indicating device on the 
electrode holders in such a way that the discharge 
impulse is not given until the correct pressure exists 
between the electrodes and the work. The upper 
arm of the machine is of box section and houses a 
compressed-air cylinder which controls the move- 
ment of, and supplies the welding pressure to, the 
upper electrode. The electrode has a total travel of 
110 mm., but the normal welding stroke is onl) 
about 20mm. The pressure on the electrode may be 


| varied by a throttle valve, the maximum pressure 


being 300 kg. The upper arm may be adjusted 
horizontally so that the distance of the electrodes 
from the frame may be varied between 500 and 
1,200 mm. The arm may also be swivelled sideways 
through 5 deg. on each side of the centre line. ‘The 
lower arm, which is water-cooled, may be adjusted 
vertically through 500 mm. and can be tilted up to 
20 deg. from the horizontal position. The control 
of the welding circuit is automatic, the time between 
current impulses being adjusted to suit the work 
in hand. 

Both spot and seam welders were shown by Messrs. 
Paul Knopp, of Berlin. The same firm also showed 
the resistance welding machine which is illustrated 
in Fig. 22, opposite. This has a work-tabk 
carried on slides on the face of the frame, and which 
may be adjusted vertically to suit the size of the 
work being operated upon. The upper electrode is 
carried on a vertical ram. The machine is designed 
for welding together pressed or stamped parts 
One of the parts is formed with small projections 
which come into contact with the surface of th 
other part before the main faces or surfaces meet 
The welding current passes only through the pr 
jections and the small parts of the second surfa 
with which they are in contact and raises them ' 
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RESISTANCE WELDING MACHINE ; 
Messrs, Knopp. 


Fic, 


welding heat, the parts as a whole then being brought 
into close contact by the pressure of the ram. 
welding current, the welding time and the pressure 
and stroke of the ram are all adjustable. The 
control is arranged so that the operator is obliged 
to use two hands. This eliminates the possibility 
of an idle hand being caught by the work. The 
press can be set either for individual or double 
strokes or continuous running. The welding time 
is controlled by a grid-valve regulator. 

An interesting electrical forging, or upsetting, 
machine was shown by Messrs. Maschinenfabrik 
Hasenclever A.G., of Diisseldorf. It is illustrated 
in Fig. 23 herewith. The machine, which has a 
maximum loading of 10 kVA, is intended for such 
work as the upsetting of drawn or rough-ground 
bar for the purpose of forming internal-combustion 
engine valves. Its method of operation is shown 
in the three small diagrams, Figs. 24 to 26. Refer- 
ring to Fig. 24: the bar a is clamped at the end to 
be upset, between the jaws bb, which form part 
of the electrode c. The end of the rod projects a 
short distance beyond the jaws bb and makes 
contact with a heat-resistant plate d set in the 
second electrode e. The other end of the rod a 
makes contact with the anvil f. The electrodes 
¢ and e are connected across the poles of a trans- 
former and the current passing between them heats 
the end of the rod. The anvil f then advances under 
pressure, upsetting the heated end of the rod. In 
order, however, that a sufficiently large head may 
be formed, the electrode ¢ recedes, but at a slower 
rate than the anvil advances. As a result the rod 
is fed through the jaws bb and the head gradually 
increases in size. An intermediate position of the 
parts during this operation is shown in Fig. 25 and 
the final position in Fig. 26. The purpose of this 
gradual feed forward of the rod will be clear; were 
the projection of the rod beyond the jaws, which is 
shown in Fig. 26, adopted at the beginning of the 
upsetting process, the rod would probably bend 
re of forming the uniform swelled end which is 
cGesirec 

When the anvil has reached the end of its pre- 
determined travel, the current is automatically 
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Fies. 23 to 26. ExLectric UpsetTrinG MACHINE ; 
Messrs. HASENCLEVER A.G. 


switched off and the jaws are opened. ‘The forging 
may then be removed to a crank-press for the 
finishing of the head. This operation, if performed 
at once, requires no further heating of the part. 
The travels of the anvil and lower electrode may 
be set within a fraction of a millimetre. It is 
claimed that upsetting work may be carried out in 
this machine more rapidly than by heating in a 
furnace and using a mechanical press, and that the 
heating is more uniform. As the main length of 
the bar remains cold, slender material may be dealt 
with. The machine will deal with bar up to 8 mm. 
in diameter, the maximum upsetting pressure being 
1,000 kg. The heating current can be adjusted to 
the size of the work. The general arrangement of 
the machine will be clear from Fig. 23. As will be 
gathered, the electrodes and anvil are carried on 
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Fie. 27. Boitt-Heap Foreine MACHINE ; 
Messrs. KIESERLING. 
rams. These are operated by pressure-oil supplied 


from an electrically-driven pump mounted inside 
the frame. In addition to the oil-pressure mains, 
it will be seen that cooling-water connections are 
made at the back of the electrodes to prevent 
the general heating-up of the operating parts. 

A bolt-head forging machine constructed by 
Messrs. Kieserling and Albrecht, of Solingen, and 
known as the Vincent function press, is illustrated 
in Fig. 27, on this page. In this machine the upper 
|die is fixed, being carried on the bridge secured 
across the centre of the main frame. Forging takes 
place by means of an upward blow, the lower die 
being situated at the bottom of the crosshead, 
which slides on the vertical ways formed inside the 
frame. A large nut, easily operated by hand, at the 
base of the crosshead operates an internal stop, 
which determines the amount by which the rod 
from which the bolt is formed projects above the 
lower die. An ejector is also fitted to remove the 
bolt from the die after forging. For bolts having 
large heads which cannot be formed in a single 
blow, a double upper-die attachment is fitted. This 
is carried by the cross bridge and consists of a slide 
carrying the first- and second-stage dies. After the 
first blow, the slide is pushed into its second position, 
so that the second blow is taken on the second-stage 
die. The vertical quick-thread screw which operates 
the crosshead is actuated from a coned crown wheel 
with which two small coned friction wheels make 
contact, one of these serving for the up-stroke and 
the other for the down-stroke. The weight of the 
crosshead is balanced by an air cushion. 

(To be continued.) 








Tux City anp Guiips (ENGINEERING) CoLLeGe.—The 
Engineering Society of the City and Guilds (Engineering) 
College held its annual dinner at the Imperial College 
Union, London, 8.W.7, on Thursday, March 16, under 
the chairmanship of the President, Mr. 8. B. Donkin, 
|M.Inst.C.E. In replying to the toast of ‘‘ The Engineer- 
ing Society,” proposed by Mr. Kenneth R. Evans, 
Mr. Donkin mentioned that the Society had now been in 
existence for 43 years. Mr. L. Lea Page, honorary 
secretary, who also responded, said that the Society 
had had a very successful year. especially with regard 
to the operation of the vacation apprenticeship scheme, 
which had dealt with more than 200 mo merage for 
temporary appointments in works during the long vaca- 
tion. For the success of the scheme, the Society and 
the College were much indebted to the organiser, Mr. L 
Newby. Mr. E. I. Loewy (chairman of the Society) 
proposed ‘The Guests,” to which Mr. C. R. Westlake 
and Mr. A. F. Stewart responded. 
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Construction of Buildings in London. London County 

Council. London: P. 8. King and Son, Limited. 

[Price 5s. net.] 
It must indeed be encouraging to all directly con- 
cerned with the design and construction of buildings 
to see such great improvements in the by-laws 
affecting such activities as is shown by the newly 
revised building by-laws of the London County 
Council. Evenif many, if not most, of the additions, 
amendments, and deletions were long overdue, their 
actual accomplishment is still something for which to 
be grateful. In this publication the London County 
Council have for the first time included in one volume 
all the by-law regulations, waivers, and memoranda 
dealing with the construction of buildings. Here 
can be found, for example, the new Timber By-Laws; 
the regulations relating to the use of welding, 
reinforced concrete and steel ; as well as the regula- 
tions relating to the application for waivers in 
respect of these materials. An appendix containing 
fully illustrated extracts from those British Standard 
Specifications referred to in the by-laws helps to 
make this book the most complete reference work 
yet published to the London Building Act, in so far 
as it applies to the construction of buildings. 

Matters dealt with in the Act, but not intimately 
connected with actual construction are not included, 
and should be sought in other official publications. 
There is no more refreshing sign of vitality in any 
governing body than its ability to reconsider and 
amend its by-laws when necessary, and it is a 
matter of gratitude that the London County 
Council has decided to review these by-laws at the 
expiration of three years, and that it has invited 
the collaboration of all the interests concerned in 
order to effect any further necessary amendments. 
This excellently printed and bound volume can be 
thoroughly recommended to architects, engineers, 
and builders practising in the London area. 


Construction. By Prorgessor 


Estimates and Costs of 
New York: John Wiley and 


F. W. Srupes, Junr. 


Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price 15s. net.| 
Prorerssor Stusss’ book is concerned with present - 
day American practice, and has the two-fold 


object of showing the steps from rough estimates 
to inclusive construction costs, and providing a 
text-book for students, on the subject of costing 
during the erection of works. It opens with a 
reference to ancient contracts, and then analysis 
and statistics of the total cost per annum of 
construction business of the United States. In 
1929, 1933 and 1935, construction costs were 64 
times, 1} times and 2} times those of 1913, 
respectively, and amounted to 1,623 million dols. 
in 1935. Approximate estimates for buildings are 
described on the unit basis as 800 dols. per room for 
a cheap bungalow, to 5,000 dols. for the finest type 
of dwelling, the prices varying with the number of 
rooms, the cost per square foot being about 4-00 dols. 
to 15-00 dols. by the square foot method of esti- 
mating, and about 20 cents. to about 60 cents per 
cubic foot on the cubic foot basis. Large buildings 
may be based on pounds of steel per cubic foot, as for 
the Empire State Building in New York, where 
3:25 dols. was the figure for this 86-storey building. 
Steel bridges, as regards superstructure, can be 
estimated for on the basis of the weight in thousands 
of pounds per foot of girder, and curves by Mr. C. C. 
Westfall are supplied for three types of bridges on 
the Illinois Central Railroad; estimates of the 
weights of truss bridges by formule are quoted. 
Piers and abutment quantities for the Baltimore 
and Ohio Railroad are tabulated. 

In the references to highways, the initial cost of 
18 ft. road surfaces vary from only 300 dols. per 
mile for the lowest type to as much as 39,000 dols. 
per mile for the higher types, a table of intermediate 
costs for different types being given. Some interest- 
ing figures of the sizes and costs of 22 masonry 
dams and of 24 earth and rock-fill dams are tabu- 
lated, the former varying in cost from 6-86 dols. 
to 36-60 dols. per cubic yard, and the latter from 
0-30 dols. to 4-16 dols. per cubic yard. It is 
obvious from the figures Professor Stubbs gives 





that even approximate estimates cannot be arrived 


at without considerable experience of the class of | 
|comparatively new development. 


work. Detailed estimates are discussed in relation 
to costs of works on the site and to numerous 


overhead and indirect charges and their allocation. | 


Contracts are dealt with on the basis of lump-sum, 
where it is difficult to adjust extras; unit-price 
when a price is quoted per cubic yard of concrete, 
&c,, enabling the work to be started before the 


drawings are completed ; cost-plus or a percentage | 


profit on the actual cost. The type of contract 
devised by Sir George W. Humphreys, and for 
want of a better name dubbed the “ Value-Cost ” 
contract, first used at Becontree Housing Estate in 
England, has not been described in this book, nor 
has the contract by Consecutive Contractors which 
is in use at the London County Council Extension 
to the County Hall. A chapter is given on the 
mathematics of costing together with set problems 
and answers ; for example, the relative cost of a 


tunnel is compared with that of a bridge scheme. | 


The book gives a good insight into the different 
methods of obtaining estimates and costs, particularly 
as applied to American practice. 





Ergebnisse der Technischen Réntgenkunde. Edited by 
J. Eaourr and Proressor Dr. E. Saresoip. Volume 
VI. Spannungemessung an Werkstiicken. By Pro- 
ressor Dr. E. Scuresoip. Leipzig: Akademische 
Verlagsgesellschaft m.b.H. [Price 17.20 marks.] 

EXTENSIVE research work has been carried out 

recently on the technical applications of Réntgen 

rays and the present volume summarises the studies 
of a number of German investigators on particular 
aspects of this intricate subject. The development 
of Réntgen-rays technique is one of the outstanding 
achievements of physical science within recent 
years, and is a rich field of research pregnant with 
great possibilities. Commencing with an explanatory 
statement of the symbols employed, the text proceeds 
to the discussion of the basic principles and applica- 
tions of the measurement of internal voltages with 
the aid of Réntgen rays, the influence of shape on the 
resistance, and the role of self voltages which play 
such an important part in technical applications. 

Professors Glocker and Schaaber deal in a concise 

manner with the mechanical and Réntgen-ray graph 

determinations, instancing the torsion modulus of 
iron. 

An aspect of the subject which has come into 
considerable practical prominence of late is that of 
the measurement of voltages set up in structural 
elements due to the action of external forces ; 
recent studies in this field are considered by Professor 
Lehr and discussed in much detail. Other sections 
of practical importance in this monograph deal 
with an historical survey of voltage measurement by 
polarisation-optical methods, the basic principles of 
voltage optics and Réntgen interference rays when 
employed as disturbance-free agents for the testing 
of metallic materials. Professor Renninger has been 
entrusted with sections dealing with the disturbing 
effects of voltages set up casting and the lack of 
means at present available for their observation. 
The far-reaching importance of the Réntgen graph 
determination of grid-disturbances is emphasised, 
reference being made to the classic work in this 
field of Boas and Fricke. The volume concludes 
with a comprehensive study of electron-optical 
observation of transformation and recrystallisation 
phenomena in zirconium, reflection views of mono- 
crystals as an aid in investigation and research, 
and the flexure and mosaic of mono-crystals in wide- 
angle diagrams. The volume is the result of the 
collaboration of a number of authorities on Réntgen- 
ray investigational work, is exceptionally well illus- 
trated and is a notable addition to the literature of 
the subject. 


Circuits. Theory and Applications. 
II. Power System Stability. By O. G. C. 
Vani. London: McGraw-Hill Publishing-Company, 
Limited. [Price 2I. 2s.] 
Tue problem of the stable operation of alternating- 
current machinery is as old as the use of alternating 
currents, but is becoming increasingly important 
with the transmission of large amounts of power 
over long distances. The mathematics involved for 
steady conditions are not difficult, but were very 
cumbersome until a comparatively simple vector 


Electric 
Volume 


Power 








notation for power was evolved and reactive volt 


|amperes became generally adopted, this being a 


The study of 
transient conditions is still extremely difficult, and, 
particularly when three or more machines are 
involved, can only be made by step-by-step integra- 


'tion or somewhat far-reaching approximations. 


Many papers on this subject have appeared, particu- 
larly in America, and Professor Dahl’s new book, 
devoted entirely to this subject, is most welcome, 
the chief criticism we have to offer being that since 
it is written as a second volume, or sequel, to his 
earlier Electric Circuits, an acquaintance with that 
work is presumed. At the moment there is no 
alternative treatise of the same standard, and an 
introductory chapter and list of symbols would 
have been of value to engineers who may be in 
the habit of using a somewhat different notation 
and method of approach. 

Apart from this, the work can be confidently 
recommended. The subject-matter is divided into 
three divisions: Steady State Stability, Dynamic 
Stability, and Transient Stability. The former 
covers the limits of power which can be transmitted 


| without loss of synchronism, and considerable 


prominence is given to “‘ power-angle curves ” as a 
basis of solving problems, particularly when mag- 
netic saturation limits the application of analytical 
methods, and graphical treatment is to be preferred. 
Attention may be directed to the treatment of the 
somewhat special case of induction motors and the 
development of the “system analyser” somewhat 
on the lines of the well-known short-circuit calcu- 
lating boards. 

Under Dynamic Stability are discussed problems 
arising from the effect of high-speed automatic 
voltage regulation. 'The use of the term “ dynamic ” 
in this restricted sense is not altogether fortunate. 
since it is equally applicable to transient conditions 
treated in the next section. Under Transient 
Stability are discussed problems such as those of 
phase swinging and possible loss of synchronism 
following short circuits and switching operation. 
In this connection an extremely interesting treat- 
ment of symmetrical components is applied to the 
estimation of synchronising power under fault 
conditions. The dynamical theory of system oscil- 
lation is necessarily not so satisfactory, for the 
simple reason that adequate mathematical analysis 
has so far proved impossible. (The unavoidable use 
of the word “dynamical” in this sentence is an 
example of the difficulty of using the phrase 
“dynamical stability” in the restricted sense 
mentioned above.) There are also useful chapters 
on exciters and exciter characteristics and the 
influence of damper windings. 


The Superheater in Modern Power Plant. By Diet. Ine- 
D. W. Ruporrr. London: Sir Isaac Pitman and 
Sons, Limited. [Price 21s. net.] 

SaTisFactory functioning of a modern high-tem- 

perature power plant depends to a large extent upon 

the design and control of the superheater, and a 

survey of the developments which have taken place 

in superheater design, construction, arrangement 
and control will be welcomed by engineers who are 
concerned with steam power plants and their opera- 
tion. The subject has long ago emerged from the 
“trial and error” stage, and present-day technique 
is based upon intelligent application of scientific 
principles and data derived from co-ordinated re- 
seach. Fundamental considerations in superheater 
design include rates of heat transfer by convection and 
radiation, the maintenance of reasonable uniformity 
of steam temperature with fluctuating loads, draught 
loss, uniformity of gas flow over elements, effect of 
CO, content of gases on relative amounts of heat 
transmitted by radiation and convection, effect of 
rate of steam flow, moisture content of entering 
steam, and other matters, bound up with the design 
and operation of the boiler furnace. Thus, super- 
heater design cannot be considered apart from boiler 
design. Mr. Rudorff has discussed the above matters 
in some detail and has supplemented the discussion 
of the different types by illustrations and descrip- 
tions of many important installations in Great 

Britain and other countries, including America. 
The advantages of high superheat temperatures 

in reducing specific heat consumptions are now well 
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known and have received adequate discussion in 
numerous text-books and papers, and the author, 
in a short preliminary chapter, is content to give 
a series of charts showing actual heat rates for 
various pressures, temperatures and loads. This is 
followed by a critical summary of the various for- 
mule and graphs which may be used for computa- 
tion of heat transfer and draught loss, sample 
calculations being given for selected cases and the 
varieties of superheater characteristics being dis- 
cussed for different conditions, including combina- 
tions of convection and radiation types. 

In the following chapter on superheat regulation, 
it is emphasised that since the plant must be 
designed for the highest temperature likely to be 
attained the reduction of temperature variations 
will result in decreased capital cost. In this chapter 
the use of excess air, twin furnaces, by-passing of 
gases, duo-pass control and the use of desuper- 
heaters are discussed. Graphs showing the actual 
variation of superheat with load are given for a 
number of typical stations and very full data are 
given of a series of superheater tests of the 1,000,000 
lb. per hour boiler at Hell Gate, New York, the 
results of which show that with suitable regulation 
of CO, percentage, the variation of superheat 
temperature need not exceed 50 deg. F. 

The succeeding chapters deal in adequate detail 
with arrangements and operation of overdeck, 
interdeck and radiant superheaters, separately-fired 
superheaters, desuperheaters, interstage reheaters, 
and the mechanical design and operation of super- 
heaters. The chapter on mechanical design contains 
useful data on properties of suitable materials, 
the value of the work of Dr. R. W. Bailey and 
Mr. K. Baumann receiving adequate recognition, 
while the chapter on operation summarises a good 
deal of practical experience with large plants. 
he copious references to original papers and 
other sources of information enhance the value of 
the book and a satisfactory index is provided. We 
have no hesitation in commending Mr. Rudorff’s 
latest work to those who are seeking an authoritative 
and comprehensive treatise on the subject. 








Tue Gatryeau Power Company.—We learn that 
The Gatineau Power Company have completed a 
new 34,000-h.p. unit in their Chelsea hydro-electric plant 
on the Gatineau River, seven miles north of Ottawa. 
This constitutes the fifth unit of the plant and completes 
‘tation to its full designed capacity of 170,000 h.p. 
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] Fig. 2. 
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| PRESSURE-LOADED REDUCING 
VALVE. 


TuE pressure-loaded reducing valve illustrated in the 
accompanying Figs. | and 2 is a novel and interesting 
attempt to eliminate the disabilities which arise in a 
reducing valve having a spring-loaded diaphragm when 
such a valve is subjected to steam pressures of the 
order of 1,500 lb. per square inch and temperatures 
up to 950 deg. F. The pressure-loaded valve has 
recently been developed by Messrs. Grove Regulator 
Company, 1729, Poplar-street, Oakland, California, 
U.S.A. Its external appearance is as shown to the 
extreme right of Fig. 1, its construction being given in 
Fig. 2. Referring to this illustration, it will be seen 
that the valve is of the straight-through type, with the 
regulating valve a directly controlled by a loaded 
diaphragm b, through a floating push rod c. The two 
small springs seen in the illustration play no part in the 
reducing action, that above the valve disc merely 
ensuring that the valve seats itself properly, and that 
above the diaphragm preventing the diaphragm from 
taking an upward set. There are, it will be clear, no 
glands to require packing and to offer frictional resis- 
tance to the movement of the spindle. The diaphragm 
is held in place on a condensate chamber d, bolted to 
the underside of the valve body, by a domed cover e, 
which cover contains a plate f, perforated centrally by 
a small hole. The condensate chamber is connected by 
a pipe to the outlet side of the steam main, and is 
provided with radiating cooling fins to ensure conden- 
sate forming in the chamber, so that the diaphragm is 
not subjected to very hot steam. The cover e, when 
the valve is being set to give the desired outlet pressure, 
is filled with compressed air or gas, at the same pressure, 
through the connection g, which contains a non-return 
valve. The needle valve h is closed after the charging 
operation. The charging may be done by a hand pump 
or from a gas bottle, and the pressure in the cover 
will remain indefinitely at the determined amount, since 
no leakage can occur. As the diaphragm area is many 
times that of the valve disc, the pressure required on 
the diaphragm is considerably less than that on the 
valve. In any case, air pressures up to 600 lb. per 
square inch can be readily obtained by a hand pump. 

The operation of the valve may now he considered. 
It is shown in a completely closed position in the 
illustration, but normally it is open to a greater or 
less extent. If it be imagined open to such an extent 
that the outlet pressure bears the required ratio. to 
the inlet pressure, the pressure above and below the 
diaphragm is the same, and the diaphragm is not flat, 
as shown, but is deflected upwards. Suppose now an 
increase of the inlet pressure occurs; this will be 
reflected in a rise of outlet pressure and the diaphragm 
will be deflected downwards, thus closing the valve. 








The outlet pressure then falls and the valve is again 





opened by the pressure on the under side of the 
diaphragm. Apparently this might cause an un- 
desirable fluctuation of outlet pressure, but this is 
prevented by the action of the perforated plate f. 
What actually happens is that the air in the shallow 
space immediately below the diaphragm is compressed 
by the downward deflection of the diaphragm, and 
the pressure in it rises above that in the larger part 
of the cover, thus preventing the valve from being 
closed too much, and the outlet pressure falling too 
low. The action is only momentary, and the rise of 
pressure below the diaphragm is rendered possible 
by the smallness of the hole in the plate below it, 
which narrow passage restricts the air flow into the 
main reservoir in the cover. Ultimately, of course, 
the pressure above and below the dividing plate 
reaches equilibrium. The space between the diaphragm 
is only about 0-0156 in. deep, so that a downward 
movement of the diaphragm of this amount halves the 
volume and doubles the pressure in it. The converse, 
of course, takes place when the inlet pressure falls. 

The action of the valve is stated to be very smooth 
as, due to the cushioning effect, there is no slamming 
effect. It is also very sensitive, and therefore accurate, 
and functions equally well at small or large rates of 
flow. The diaphragm is subjected to very little stress, 
as there are always opposing pressures on both sides. 
The temperature of the condensate is stated rarely to 
exceed 225 deg. F., even after several hours’ working 
under the maximum pressure and temperature of 
1,500 Ib. per square inch and 950 deg. F. Should the 
diaphragm rupture the pressure in the cover is dis- 
charged into the outlet pipe. Although the valve 
described above is a steam-reducing valve, it should 
be noted that different types, all, however, embodying 
the same principles, are manufactured for a variety of 
other fluids, the oil industry in which the working 
pressures exceed 1,000 Ib. per square inch being 
especially catered for. With fluids other than steam, 
i.e., non-condensing, the domed cover can be readily 
charged by bleeding from the inlet pipe. The con- 
densate chamber is, of course, omitted in valves intended 
for use with cold fluids. 

In connection with the steam-reducing valve, an 
installation for testing them at Messrs. Grove’s works 
will, no doubt, prove of interest in view of the increasing 
use of high steam pressures and temperatures, and 
the difficulty of providing a small boiler capable of 
working satisfactorily under these conditions. This 
installation is shown in Fig. 1, the boiler being readily 
identified as the cylindrical drum in the rear and a 
valve under test being seen at the right. The boiler 
is of the Besler type, which operates on the flash 
system with continuous feed. It is oil fired, and 
works with forced draught. The working pressure is 
between 1,250 lb. and 1,850 lb. per square inch, and 








superheat may have a temperature ranging from a few 
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heating surface is 
arranged in three an economiser with 
the tube formed in a series of spiral coils ; an evaporat- 
ing section in which the tube is coiled in a close helix 
surrounding the combustion chamber; and a super- 
heating section which also has helical turns, though 
these are connected by cross tubes. The whole tube 
assembly is housed in a double casing, the inner wall 
of which is of heat-resisting alloy steel, the outer casing 
being of mild steel sheet and a layer of insulation 
occupying the space between the two. Cleaning doors 
sre provided in way of the superheater tubes, as it has 
proved that any scale present in the water is deposited 
in them. The tube material is svch that the stresses 
in the economiser and evaporating sections do not rise 
above 5,000 lb. per square inch with a working pressure 
of 1,500 Ib. per square inch, the stress on the super- 
heater tubing being slightly less. A cold test to 
destruction showed failure at a pressure of 12,500 Ib. per 


deg k 


sections 


degrees to 1,000 


square inch 

The feed is injected by a motor-driven pump, the 
rate of discharge being controlled by a by-pass device. 
The fuel pump is of the internal gear type, and has 
also a by-pass device. The burner is of the pressure 
atomising type, and the forced draught is provided 
by a motor-driven fan. Ignition is provided by an 
electric sparking device. The fuel/air ratio is main- 
tained automatically, the air damper being actuated 
by the oil pressure, which in turn is regulated from the 
control mechanism governing the output of the boiler, 
which can be rapidly varied from zero to maximum. 
The control arrangements are actuated 
from thermostats, relays and _  solenoid-controlled 
valves Overheating or of pressure above the 
predetermined limit closes down the burner. A safety 
valve is, of course, fitted It is stated that, in spite 
of the high pressure at which the boiler works, there is 
no danger should a tube rupture owing to the very 
small water contents, and that, at the worst, the only 
external effect noticeable would by a hissing sound, with 
+ harmless escape of steam into the chimney. Of 
course, with a valve-testing boiler, no great output 
of steam is required, but it may be noted that the 
Besler boiler is manufactured in large sizes, for example, 
the boiler on a New York branch-line locomotive, 
though only 4 ft. in diameter by 6 ft. 6 in. high, has 
385 sq. ft. of heating surface and normally generates 
steam at the rate of 7,500 lb. per hour. The combus- 
tion chamber capacity is 23-5 cub. ft., and the heat 
release is over 500,000 B.Th.U. per cubic foot per hour. 
Che feed is supplied by a compound steam engine 
driving reciprocating pumps, the capacity being about 
8,700 lb. of water per hour at 500 r.p.m. The pump 
delivery pressure 1,850 Ib. per square inch, the 
margin over the working pressure of 1,500 Ib. per 
square inch being necessary to overcome the resistance 
presented by the coiled tubes, 
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STANDARD TERMINAL MARKINGS 
FOR ELECTRICAL EQUIPMENT. 
‘Tuer British Standards Institution, 28, Victoria-street, 

London, 8.W., has recently published a pamphlet 

entitled “Standard Recommendations for Terminal 

Markings for Electrical Machinery and Apparatus ’ 

(B.S. No, 822—1938). This has been prepared at the 

request of the British Electrical and Allied Manufac- 

turers Association, and is based on the Report on 
rerminal Markings drawn up by a Committee of that 
organisation, which in 1930. Since that 
date some of the recommendations have been included, 
with without modification, in the appropriate 
standard specifications, but this is the first time that 
the latest proposals for terminal markings for a wide 
variety of electrical and apparatus have 
heen collected in one document 

The equipment includes supply 
alternating-current generators and motors, alternating- 


was issue d 


or 


machinery 


covered lines, 
current commutator machines, direct-current generators 

direct-current traction motors, rotary 
motor convertors, transformers, reactors 
switchgear, "bus bars, main 
and 


ind motors, 
convertors, 


ind induction regulators 


connections and aupiliary wiring, alternating 

direct-current control gear, control gear for direct 
current tramway and trolley ‘bus motors, instruments 
und instrument transformers. As a general principle, 


it is recommended that the existing practice of dis- 
tinguishing terminals by means of a significant letter 
or letters shall be adopted, as far as considered expe- 
dient, these letters being supplemented, where neces- 
sary, by arbitrary suffix numbers which, for the sake 
of clarity, are written as subscripts. Current practice 
in one line of apparatus is to be adhered to, provided 
it is consistent with practice in other lines. Labelling 
is not to be elaborated so as to avoid the necessity for 
diagrams of connections Although the marking of 
terminals is not compulsory, if they are marked the 
specified marking shall be So far as is practic- 
able, the terminals for machines and transformers shall 
marked to be of the intern: 


used. 


Significant 


as 


be 80 
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connections of the apparatus, thus two ends of a direct- 
current continuous winding shall be marked with the 
same letter—a single letter being used at one end and 
a double letter at the other; and direct-current 
windings, which are divided or have tappings brought 
out, shall have all their terminals marked with the same 
single letter carrying distinguishing numerical suffixes. 
Alternating-current windings, whether continuous, 
divided or tapped, are to have all their terminals | 
marked with the same letter, with numerical suffixes. 

As regards control gear, as far as practicable, the | 
terminals should be marked so as to be significant of 
the external connections, that is of the parts of machines 
to which they are, in normal circumstances, to be 
connected. When two or more pieces of apparatus 
are to be electrically interconnected, the same symbol 
should not be used for terminals, which are not to be 
connected, though this may not always be practicable. 
When control gear may have to be connected in| 
alternative ways, it is not practicable to give alternative 
markings to its terminals. 

Copies of the recommendations can be obtained from 
the British Standards Institution, 28, Victoria-street, 
London, 8.W., at the price of 7s. 6d. net. 








LETTER TO THE EDITOR. 





MACHINE TOOL TRADE. 


To tHe Eprror oF ENGINEERING. 


THE 


Sirn,—My attention has been drawn to an article | 
appearing in your issue of March 10 on “ The Engin- | 
eering Outlook ; VII1—Machine Tools.” This article 
gives very useful figures and is generally quite infor- | 
mative, but I beg you to allow me to correct any | 
wrong impressions which might arise from the last | 
paragraph of it, without attempting to discuss the | 
points raised, which are still sub judice. 

Your article reads, “ Particularly where a strong 
trade association exists, and fixed prices are in force, 
the belief is liable to arise that prices are unduly high, 
and such a belief is strengthened in cases where the 
industry is protected by an import duty of 20 per cent. | 
and is for the most part earning high profits.” 

The first part of this paragraph would convey to 
the uninitiated the impression that the Machine Tool 


Trades Association is strong in the sense of preventing | 


price competition between its members, whereas the 
association is not interested in any way in prices of 
machine tools or in competition between its members. 

The term “ fixed prices "’ which you use, could only 
apply to those firms who have “ price lists,”’ or standard 
prices for standard-type machines. 

For the first time in its history, the Machine Tool 
Trades Association recently collected from a number 
of its members a series of prices of their standard 
machine tools most regularly in demand, with the 
object of comparing these with the prices of parallel 
machines of American and German manufacture, 
before adding the duty. These comparisons showed 
very obviously the relative cheapness of British 
machine tools. 

I repeat most emphatically that the Machine Tool 
Trades Association has no jurisdiction and no interest 
whatever in price competition between its members. 

Yours truly, 
HAROLD But Ler, 
President of the Machine Tool Trades Association. 
The Butler Machine Tool Company, Limited, 
Victoria Ironworks, 
Halifax. 
March 24, 1939. 








GLASS AND SCIENTIFIC 
INSTRUMENTS. 


To bring home scientific truths and principles to the 
man in the street in a way that he will be able to 
understand and will find really informative is not 
easy. The Scientific Instrument Manufacturers’ 
Association of Great Britain are therefore to be com- 
mended on the care they have taken in preparing the 
exhibit to be staged by them in the Hall of Metals 
at the forthcoming New York World’s Fair. A large 
portion of this exhibit, which consists of four cases, 
comprises a complete range of instruments. To this 
the various firms concerned have made a co-operative 
contribution. It has already been shipped to the 
States, but we were recently given the opportunity of 
seeing the more purely educational part of the display, 
whose keynote is that the majority of the instruments 
which are now used in the air, on the surface of the 
earth and beneath its crust all depend on optical 
glass. 

To illustrate this thesis, there are two groups of 
cases flanking a large piece of raw optical glass. The 
first of these contains an aerial survey lens 


cases 





giving an angle of view of 95 deg., thus enabling an 
area of about 11 sq. miles to be covered. Next comes 
a stereo-comparator to illustrate how an aeria] map 
is made from aerial photographic strips, and a 5-in 
heliograph to emphasise that an instrument which 
might be thought obsolete still has its application for 
communication purposes where secrecy is essential. 
Following a thermo-hydrograph there is a variometer, 
such as is used in geo-physical surveying. The second 
group of cases contains photographs showing the 
actual production of glass, specimens in various stages 
of manufacture and selections of different kinds of 
finished glass, including several which are only used 
for special purposes. Next comes a modern telescope, 
which is shown alongside a much earlier model, to 
indicate that the changes that have taken place have 
mainly been in the improvement of the optical system 
and only to a minor degree in the body. Precise 
craftsmanship in optical instruments is illustrated by a 
new Kelec Model 12 cinema projector and by the 
Robin Hill camera, which enables a photograph covering 
an angle of 180 deg. to be taken. Other instruments 
exhibited, which are also designed to illustrate the 
same thesis, are a universal vibrograph with its recorder, 
a working model of an echo sounder, and a large 
torsionmeter, which for obvious reasons is represented 
by a photograph. 

Each of these instruments has its own separate com. 
partment in the case and is accompanied by a well- 
written and easily read description. This is supple- 


| mented where necessary by photographs or diagrams 


explanatory of its application. Some of the more 
general descriptions will be in both English and 
Spanish. In New York the whole exhibit is to be 
housed in a room, the walls of which will be covered 
with appropriate mural decorations and will, we feel 
sure, bring home to the visitors the highly developed 
and accurate work which is being done by British 
scientific instrument makers. 








MOTOR TORPEDO BOAT FOR 
THE PHILIPPINES. 
Tne wide favour enjoyed by the small coastal boat, 
or “C.M.B.,” during and immediately after the war, 


| contrasts curiously with the many subsequent years 


in which the navy departments of this and other 
countries seemed to lose interest in this useful type of 
craft. Latterly, however, interest has revived notice- 
ably, and it is satisfactory to note that the progenitors 
of the type, Messrs. J. I. Thornycroft and Company, 
Limited, London, continue to maintain their con- 
nection with this highly-specialised market, having 
supplied boats to twelve countries during the last 
20 years. Most of the boats were of the twin-screw, 
55-ft. type, for which there is still a demand, but the 
latest design, which we were enabled to inspect on 
Monday last, represents a considerable advance on 
this model in dimensions, power and armament. 

The boat in question, which has been built for the 
Defence Department of the Philippines and bears the 
number Q. III, is 65 ft. in length and has a beam of 13 ft. 
3in. The hull has the mid-length step characteristic 
of the Thornycroft design, and is built with two skins 
of mahogany on closely-spaced frames of elm. A third 
skin, of teak, is added to form the step, on which the 
hull lifts when running at high speed. The pro- 
pelling machinery consists of three Thornycroft RY /12 
twelve-cylinder petrol engines, each developing 600 
brake horse-power and driving a separate propeller, 
and capable together of propelling the boat at a speed 
in excess of 40 knots. The contract speed is stated to 
be 39 knots, but we were informed that 41-] knots 
was obtained on the official trials. The wing engines, 
which drive ahead only, will enable a speed of about 
20 knots to be maintained over long distances on 
passage. The centre engine is used for manceuvring 
alongside quays, &c., being fitted for this purpose 
with an S.L.M. reverse gear. In this type of gear, the 
ahead and astern clutches are operated and main- 
tained in engagement by oil pressure, applied by pumps 
driven by the engine. 

The engine room is located amidship and extends 
aft to a point beneath the steering position, an enclosed 
compartment in which the engine controls are mounted 
close to the wheel. Telegraphs are also provided, 
enabling the engines to be controlled in the engine 
room. The steering compartment also contains 
remote controls for firing the two 18-in. torpedoes, 
carried in fixed tubes on either side, and a series of 
controls which operate the fire-extinguishing system 
in the various compartments of the hull. Immediately 
abaft the steering compartment, and communicating 
with it, is a chart room fitted with seats, a hinged chart 
table, and a separate table for the wireless operator, 
whose apparatus is located in the after end of the 
engine toom and operated by remote controls. The 
torpedo tubes, previously mentioned, are mounted 
with their axes inclined slightly outward from the 
centre line of the boat, so that the torpedoes are fired 
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forward, but substantially in the direction in which the | which is to be held at Bournemouth in May—the | for any reason, or work is suspended for more than 


boat is heading. 


charges and for four light machine guns, on anti- | 


aircraft mountings. The officers’ quarters are forward 
of the engine room, and contain a built-in bunk on 
each side, and a hinged cot on the forward bulkhead. 
Beyond this bulkhead is the crew space, fitted with 
hinged cots, a table and seats, and a cooking stove. 
Access to both officers’ and crew’s quarters is by 
hatches in the deck, and a small hatch, with water- 
tight cover, is also provided in the dividing bulkhead. 








LABOUR NOTES. 


AccorDiIne to the Trade Report of the United 
Patternmakers’ Association, 10,333 members were at 
work in February, compared with 10,232 in January. 
The total membership is 11,786. In receipt of out-of- 
work benefit there were 453 members, in receipt of sick 
benefit 324 members, and in receipt of superannuation 
benefit 676 members. The corresponding figures for 
January were 534, 356 and 670. Mr. Findlay, the 
general secretary, expresses hope that the improvement 
will continue ; all the signs are, he says, in that direc- 
tion. He adds that “ overtime is particularly rife at 
the moment.” eed} 

The Unemployment Insurance Statutory Committee 
are under obligation to report to the Minister of Labour, 
by the end of February every year, on the financial 
position of the Unemployment Fund as at the previous 
December 31. The reports for 1938 have now been 
published, and summaries of them are given in Jndus- 


Provision is also made for depth | question of accepting or rejecting the award of the | fifteen days. 


However, the foregoing obligation does 





National Staff Tribunal on the claims of the railway- | not apply in regard to casual or temporary workers in 
men’s trade unions for increased wages and improved | agriculture, suspensions of work for not more than a 
working conditions. That left the way open, Mr. Stott, | month on account of technical reasons or exceptional 
the general secretary, said later, for a joint meeting, | occurrences, or normal seasonal stoppages of work. 
as was usual, with the two other unions. Special | In the selection of workers for submission to vacancies, 
delegate conferences of the National Union of Railway-| account is to be taken of the qualifications of the 
men and the Associated Society of Locomotive | worker, his family circumstances, the duration of his 
Engineers and Firemen are to be held on April 3 and |unemployment, his trade union and Fascist Party 


| April 4, respectively, to consider the award. 


Industrial and Labour Information, the weekly organ 
| of the International Labour Office at Geneva, states 
that an Emergency Act of January 21-24 has amended 
the legislation hitherto in force in Greece concerning 
| chambers of commerce and industry. Section 1 of the 
measure defines a chamber of commerce and industry 
|as a compulsory association of the tradesmen and 
| manufacturers in a particular area. The chambers are 
incorporated bodies, with the right to sue and be 
sued in the courts, and their aim is to protect the 
interests of commerce and industry in their respective 
areas, subject to the general and economic interests of 
the State. All tradesmen and manufacturers in the 
area are deemed to be members of the chamber, and 
also all commercial, supply, marketing, and distributive 
co-operative societies. Each chamber has two admin- 
istrative bodies—a board of management and an execu- 
tive committee. Two-thirds of the members of the 





|membership, his war service, his service in the cause 
| of the revolution, &c. The costs of the placing system 
are to be met from a special fund constituted of con- 
tributions levied, in amounts to be fixed by the Minister 
of Corporations, on the Confederations of employers 
and workers and the Fascist National Institute of 
Social Welfare. = 

In the course of an article in Der Vierjahresplan, Dr. 
Syrup, chairman of the German National Labour 
Office, discussed the various means by which the 
difficulties arising out of the shortage of skilled labour 
might be overcome. Longer hours of work, he said, 
would help to make up the shortage. For some time 
noticeably longer hours had been worked in important 
branches of industry and trade, but the possibilities of 
extending working hours had not as yet been fully 
exploited. The physical, and, still more, the psycho- 
logical limits to any increase in working hours ought 
not, however, to be overlooked. A bitter revenge 
would be taken sooner or later for any short-sighted 
waste of human effort. 





board of management are elected for a term of six 
years by groups of occupations. The remaining third | 
are appointed by the Minister of National Economy | 








trial News, a publication of the Trades Union Congress. 
The Committee state that on the general account 
the excess of income over expenditure in 1938 amounted 
to 3.175,0001., when due allowance had been made 
for depreciation of investments. In view of new 
commitments and liabilities, such as charges in respect of 
payments during holidays, improved premises and 
salary scales, &c., that sum could not, however, be 
regarded as a disposable surplus. It was recommended, 
therefore, that of the surplus, 3,000,000/. should be 
applied to the reduction of debt. On the agricultural 
account, the surplus for the year was 948,884/. That, 
added to the balance of 1,824,9871. brought forward 
from the previous year, gave a net total of 2,773,871. 
The Committee regard it as prudent to anticipate a 
possible increase of 25 per cent. in the rate of unemploy- 
ment in agriculture and express the opinion that there 
will probably be, in the future, a substantially higher 
proportion of agricultural employment ranking for 
benefit. That would, in fact, they say, be in accordance 
with the essential purposes of the scheme. For that 
reason, they estimate the maximum annual amount 
likely to be available for immediate distribution at 
285.0001. 


for a term of three years. The executive committee | 


consists of five members, namely, a chairman, two | 
vice-chairmen, a treasurer, and a general secretary. 


According to the Ministry of 1 abour Gazette, a Royal 
decree which took effect at the beginning of this year 
lays down revised regulations for the employment- 
exchange system in Italy. The new legislation is 
designed to adapt the placing system to the require- 
ments of production, the needs and aspirations of the 
workers, and the stage of development reached by the 
occupational organisations of the workers. The placing 
of workers in employment is declared to be a public 
function, to be exercised in the interests of national 
production and of the State by the local organs of the 
competent 0 isations of the workers. Supervisory 
control is to be exercised by the Ministry of Corpora- 
tions through a Central Employment Exchanges 
Committee, comprising the Minister of Corporations 
(or the Under-Secretary of State for Corporations) as 
chairman and representatives of the Fascist Party, 
| interested Ministries and public bodies, confederations 
of employers and workers, and the National Fascist 
-_. : ; : .. | Institute of Social Welfare. In the several provinces 

In considering the question of increasing benefit | the committees of the Provincial Councils of Corpora- 
rates for agricultural workers, the Committee state | tions are to supervise and co-ordinate the activities of 
that they have taken into account a Ministry of Labour | the employment exchanges, in accordance with the 
memorandum on agricultural wages. From that| directions of the Central Commission. Where this is 
document, it is recorded, they deduced that, considered | geemed desirable, the Commission may vest in a single 
as compensation of loss of wages, insurance under the | workers’ organisation the responsibility for the placing 
agricultural scheme was already on a more generous | of workers belonging to all or a number of occupational 
seale than under the general scheme. They point | categories, and may also allow the placing of particular 
out, however, that that was due to the relatively low | categories of workers to be effected through the 
wages prevailing in agriculture. Altogether, the report | «ompetent national Federations in cases where it is 
states, they believe that a case for increased benefits | necessary for the placing work to be organised on an 
has been made out and, accordingly, they propose | inter-provincial or a national basis. 
that the weekly rates of benefit should be as follows :— | 
Men, aged 21 and under 65, 15s. instead of 14s.; men, 
aged 18 and under 21, 13s. instead of 12s.; boys, aged| In principle, workers (including apprentices) may 
17 and under 18, 78. 6d. instead of 6s.; boys, aged 16 | not take up employment except through the agency of 
and under 17, 5s. instead of 4s.; women, aged 21 and | the recognised employment exchanges (but exceptions 
under 65, 13s. instead of 12s. 6d.; women, aged 18|may be authorised by Decree of the Minister of 
and under 21, 10s. instead of 9s. 6d. ; girls, aged 17 and | Corporations), and, with limited exceptions, public and 
under 18, 68. instead of 5s. ; girls, aged 16 and under 17, | private employers engaging labour may do so only 
4s. instead of 3s. 6d. The benefit for an adult depen- | through the employment exchanges. Private placing 
dent. it is recommended, should be increased from | agencies are prohibited. As a rule, the employer may 
‘s. to 9a, not exercise a free right of selection from among 
,available workers; but the Minister of Corporations 

In the Committee’s opinion, these proposed increases |is to specify by decree the special qualifications and 
involved also the raising of the maximum limit of | activities in respect of which, in the interests of produc- 
They propose, therefore, that the limit be | tion, this right may be exercised by employers. Except 








be nefit 


raised by 38. to 338. They estimate that these proposals | in cases where the free right of selection is granted to 
Will cost 125,0001. a year, leaving 160,0001. a year sur- | the employer, preference in the engagement of workers | 
plus tor disposal. This surplus, the Committee suggest, | must, so far as possible, be given to available workers | 
should be applied to a reduction of contributions. The Central Employment 


jin the locality concerned. 
| Exchange Commission is, however, to determine the 
| limits within which this general rule, having regard to | 


| the interests of production, is to be relaxed in the case | 
| of agricultural work, public works, and other activities | 


to be specified. 





propose that in respect of persons aged 18 and 
ontributions by each party be reduced by a 
halfpenny. A further reduction of the same amount 
na in respect of the same classes is also suggested, 
ut that, it is recommended, should be limited to the 
hree-year period ending in July, 1942. 


a 
} 
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Workers must register for employment at their | 
| competent local employment exchanges, and report | 
| within five days after becoming unemployed. Simi- 
| larly, employers are obliged to report all cases in which 
the employment of a worker is terminated, or ceases 





\t 4 meeting in London last week-end, the executive 


; mmittee of the Railway Clerks’ Association decided 





- . . . 
‘mit to the annual conference of the organisation— 








Other prominent Germans have also publicly dis- 
cussed the question. According to Mr. Schmeer. 
Director of the Ministry of National Economy, in 
order to raise output, Germany will not have to work 
longer hours all round. German workers now on an 
eight hours day were getting more work out of their 
minds and bodies than they did in 10 or 12 hours 
before the war. What mattered nowadays, Mr. 
Schmeer said, was not the hours worked but the speed 
at which work was done. 


Speaking at the opening of the National Centre for 
the Protection of Labour, Dr. Mansfeld, Director of the 
Ministry of Labour, said that there were two good 
reasons for making the protection of labour part of 
the four-year plan; more confidence must be created 
so that people would be willing to do their best. People 
must be made to realise the nation’s need to avoid all 
unnecessary strain while making all necessary effort in 
order to make the nation bodily strong, fit for self- 
defence and healthy. These reasons alone, Dr. Mans- 
feld went on to say, could explain why it had been 
possible to enforce new hours of work regulations in 
which the Government again took its stand on the 
eight-hour day. Careful investigation over a number of 
years had shown that, taking a man’s working life 
as a whole, his output would be best if he worked an 
eight-hour day. Exceptions would, of course, have 
to be made, but the labour inspectors had been told 
to find out in each case whether there were really 
weighty reasons of State for granting the application or 
whether the application merely aimed at personal gain. 
The stress laid on such investigation was not due, it 
was added, to red tape, but to a sense of great responsi- 
bility for the health and strength of the nation. 


German newspapers state that the General Commis- 
sioner for the Building Industry has issued regulations 
concerning the organisation of work in building yards, 
under the terms of which there will be a change-over 
from the present three-shift to a two-shift system. 
The hours of work of each shift may, in accordance 
with the collective rules for the building industry, 
be extended to 10 a day. A third shift may only be 
worked in exceptional cases, and provided a permit 
is obtained from the labour inspectorate. Disputes 
are to be settled by the General Commissioner for the 
Building Industry. The provisions as to overtime 
pay, contained in the Order concerning hours of work 
and in collective rules, must be complied with. The 
purpose of the regulations is to avoid any measure that 
might lower output in the building industry. Experi- 
ence has shown that night work not only lowers output 
considerably, but also increases the risk of accidents. 
This necessarily raises building costs. Further, work 
in three shifts involves an increase in the labour force 
and housing difficulties in connection with the third 
shift. Lastly, the three-shift system complicates the 
repairing and maintenance of the machinery and tools 
used in the building industry. 








Construction oF Winp-TUNNEL at Moscow.—-We 
are informed that a large wind tunnel, for work in con- 
nection with the testing of airships, is being built at the 
Tsiolkovsky Dirigible-Construction School, Moscow. 
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servomotor. The opening 
and closing motion is pure- 
ly rotatory ; that is, there 
is no displacement of the 
trunnions to seat the valve 
when it is closed. 

One of. the difticulties 
of a rotary valve is to 
make this seal and several 








ROTARY HYDRAULIC VALVES 
FOR HIGH HEADS. 


It is, perhaps, scarcely necessary to detail the 
numerous difficu'ties involved in the control of great 
volumes of water at high velocity and pressure, such 
as are met with in hydro-electric installations, nor to 
emphasise the position that, through its advantages, the 
spherical rotary full-bore valve has attained a 
means of effecting this control, but some examples of 
recent practice, will, we believe, be found of interest. 
The first of these examples is a 52-in. Boving-Darling 
rotary valve, designed for a working head of 630 ft., 
and installed in Wailaremoana hydro-electric system, 
New Zealand, our account of it being illustrated by 
Figs. | to 8, on this page and on pages 371 and 374. 
rhe second example is a 36-in. valve of the same type 
for a working head of 597 ft., two of which valves were 
supplied for the Shimsa hydro-electric scheme, Mysore, 
India. The valves were designed and supplied by Messrs 
Boving and Company, Limited, 56, Kingsway, London, 
W.C.2, Messrs. Glenfield and Kennedy, Limited, 
Kilmarnock, being the sub-contracting manufacturers. 
The smaller valve is illustrated in Figs. 9 and 10, 
page 374. Both this and the larger valve are 
externally spherical, the waterway being formed by a 
cylindrical passage straight-through, bored to a fine 
finish. When the valve is open it will be clear that it 
presents an uninterrupted waterway without obstruc- 
tions of any kind. The valve proper or plug is pivoted 
on a pair of trunnions, one of which carries a crank 
coupled by a connecting rod to the piston of a hydraulic 


as 





ingenious devices have 


In one of these the trunnions are 


been employed. 
carried in eccentrically-mounted bearings which are 


yoke extending over the 
top of the valve body. The tilting of the yoke by 
a second servomotor rotates the bearings, which 
movement displaces the valve bodily, in the direction 
of the axis of the pipe, and forces it on to a mitred 
seat. The valve is also moved bodily in another 
design. In this, one of the trunnion journals is made 
slightly spherical to permit of angular axial displace- 
|}ment, while there is a small amount of play in the 
| bearing of the other trunnion. 
radial vanes and, when operated, moves the loose 
trunnion across its bearing so that contact is made 
between the two seating faces. Another method is 
to fit an annular ring to the valve face, the inner edge 
of the ring being bolted to the valve while the outer 


connected together by a 


edge, which carries the mitred seating part, is free. | 


|The ring is both thin and wide so that it partakes of 
the character of a diaphragm. When the valve is 
closed, the upstream pressure deflects the ring so that 
'the mitred edge is pressed against the seat. In two 
other types the valve face and the seat are brought 
linto sealing contact by the bodily movement of 
one or the other. In one case the seating ring is 
virtually an annular piston with conventional cup- 
| leather packing, and, when pressure is admitted behind 
it, the ring is forced up against the valve face. In 
|the other case, the whole valve face is, in effect, a 
piston which is driven up to the seating by pressure 
| admitted behind it through a port in one of the trun- 
|nions. In all these designs the sealing contact is 










3. 


The servomotor has | 





GENERAL VIEW OF VALVE. 
metal-to-metal and the contour of the valve proper is 
not symmetrical. 

The seating method adopted in the Boving- Darling 
rotary valve is of an entirely different nature and, 
incidentally, of great simplicity. The seat in the valve 
body is a plain gunmetal ring with a mitred face, 
but that of the valve itself consists of a ring of specially- 
toughened rubber tube inflated by water under pressure 
when the valve is closed. The tube is held in place by 
a gunmetal clamping ring bolted to the valve. The 
arrangement will be clear from Figs. 1 and 2, but the 
sectional plan of the latter view is perhaps the most 
informative since it shows the way in which the tube 
is inflated through one of the trunnions. Inflation 
can be effected either by pressure water from the pipe 
line or by a hand pump, as most convenient, but no 
pressure can be applied until the valve is in the closed 
position. On the other hand, the pressure is released 
as soon as the valve commences to open and the natural 
contraction of the rubber automatically separates the 
sealing surfaces so that no friction takes place as the 
valve is being opened. The employment of a non 
metallic and flexible sealing face effectively prevents 
‘slamming’ with its resultant water hammer. As 
the rubber tube is not subject to the destructive influence 
of sunlight, heat, or oil, it may confidently be expected 
to last for a long period. 

Its condition may, however, be readily inspected, 
or a new tube inserted, without dismantling the valve 
or body. It will be noticed from Fig. | and the upper 
half of Fig. 2, that the valve body is connected to 
the turbine supply pipe by a telescopic portion having 4 
gland. The attachment to the valve body is made by 
set screws and to the turbine supply pipe by bolts so 
that removal of the telescopic portion, which will collapse 
1} in., is unobstructed. With this portion out o! the 
way, the seating can be removed from the body, along 
with its rubber packing ring, and the clamping mng, 
which is held in place by stainless-steel set screws, 
and the tube removed in turn. The appearance 0! 
the closed valve when the telescopic pipe has been 


removed is seen in Fig. 7, page 374. The seal was 
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VALVE witH Hanp-OpgeraTtep By-Pass. 


~ oy drop-tight with the full working head 
be? he companion illustration, Fig. 8, on the 
“ge, showing the valve fully open, gives a good 
'e extent to which the interior of the bodv is 
as well as showing the machined surface 


in consequence, the rotary valve need not have so 
large a bore as is necessary with some other types in 
which the water passage is irregular or variable. 
Pn parte of valve, moreover, the rate of 
; closing, t.e., the rate o “bik 3 i i 
tributes to the undisturbed water flow and | the - with pede ae Ganon ae of 
ie ederueadornen oe to the turbine the plug, decreases as the valve closes and is least 
shes @ aie ease oa anc negligible hydraulic | when the plug is finally turning into the seating 
igh water velocity to he maintained and. | position. 





shared, for example, by the ordinary sluice valve in 
which the rate of closing of the opening with respect 
to gate travel actually increases as the valve ap- 
proaches its seat. It is this characteristic of the 
rotary valve which enables the action of the slowing- 
down valve to be spread over a greater portion of the 
stroke than could be allowed with an ordinary sluice 
valve. 

It will be gathered from Figs. 1 and 3 that the valve 
body is split transversely. This is obviously necessary 
for assembly, but the spherical shape is maintained as 
closely as possible. This shape is also adhered to in 
the valve itself, as a contour which avoids any water 
pockets when the valve is open as well as providing that 

| rigidity so essential when a valve may have to operate 
against unbalanced hydraulic pressure. The plug 
seen at the top right-hand corner of Fig. 2 is a screw- 
actuated plunger for locking the valve in the closed 
position. It is operated by hand, the handle being 
detachable to prevent unauthorised use. The con- 
struction of the crank on the trunnion will be clear 
from Fig. 3. This, as well asthe body and valve, is 
of cast steel. The servomotor cylinder and details are 
also of this material. The auxiliaries, seen in Figs. 6, 
7 and 8, are shown somewhat diagrammatically in 
Figs. 4 and 5, herewith. The servomotor a scarcely calls 
for comment other than that the piston is of the trunk 
type, a construction which permits of a greater torque 
/on the trunnion crank b, when the valve ¢ is being 
| closed, than when it is being opened. An attempt 
has been made in this illustration to differentiate 
| between the pressure-water supply and the exhaust, the 
former being indicated by stippling and the latter by 
cross hatching.. Both pressure and exhaust are 
controlled by a double piston valve d actuated by a 
pilot valve. The over-velocity valve is shown at e 
| and is actuated by water taken from two points in the 
pipe line, as will be seen later. The pressure supply 
for the servomotor is taken from the upstream side 
of the valve and passes through a rotary filter f. The 
filter is provided with a relief yalve and a drain. 

The control piston valve is shown in Fig. 4 in the 

position it occupies when the servomotor piston is 
opening the main valve and in Fig. 5 in that which it 
occupies when the main valve is being closed. Imme- 
diately below the piston valve d is a straight-through 
cock, shown fully open in Fig. 4 and partly closed in 
Fig. 5. This is known as the “ slowing-down valve.” 
It is linked to the crank boss, as will be clear from Fig. 6, 
and closes as the main valve closes, thus throttling the 
exhaust from the servomotor cylinder. The gear is 
adjustable so that the closing time of the main valve 
is thus under control; but, in all circumstances, the 
slowing-down action is at a maximum while the main 
valve is completing the last portion of its closing 
movement. The pilot valve of the piston valve d 
is connected to a trip lever having a hand-operating 
lever. When the trip is thrown to the opening position, 
as in Fig. 4, pressure water is admitted to the top of the 
control valve, pushing it down so as to admit pressure 
on the trunk side of the servomotor piston, which 
action opens the main valve. In the closing position 
of the trip, the pilot valve opens the top of the control 
valve to exhaust, which valve is then moved upwards 
by the compression spring on its piston, as indicated in 
Fig. 5. The upward movement of the control valve 
opens the trunk side of the servomotor piston to 
exhaust and discharge takes place through the slowing- 
down valve as already indicated, the other side of the 
piston receiving the pressure water. The trip is 
connected to a pair of solenoids energised by 230-volt 
direct current through a remote-control switch, accord- 
ing to the movement required. 

The over-velocity valve e consists essentially of a 
weight-loaded piston with a small pilot valve above it 
on the same spindle. The piston is normally at the 
bottom of its stroke and is in communication on its 
underside with the upstream flow at a point in front 
of the Venturi contraction. The top of the piston is 
connected to the downstream flow at a point close to 
the main valve, which connection can be identified in 
Fig. 4 by the ring arrangement indicating alternative 
routes through a pair of filters. A branch on the 
supply pipe to the top of the piston leads to the pilot 
valve whence a pipe runs to the pilot valve of the control 
valve d. In normal working there is an uninterrupted 


| passage of downstream pressure to the control-valve 


pilot; but, should the pre-determined velocity be 
exceeded, the piston of ¢ rises and its pilot valve cuts 
off the supply to the pilot valve of the control valve 
with the result that the main valve is closed. The 
dotted lines show the position of the weight at 20 per 
cent. excess velocity. A further pipe, shown in Fig. 
4,is for the supply of inflating water to the sealing 
ring of the main valve. This supply consists of filtered 
water taken from the supply to valve d. It is delivered 
either to the hand pump shown or direct, by way of a 
by-pass connection, to the sealing ring. The device 
indicated at g in Figs. 4 and 5 is not in its proper 
place.’ It is simply a tell-tale dial on which is painted a 


This characteristic is distinctive and is not diagrammatic representation of the main valve and 
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of the pipes on each side of it. The centre part, 
representing the main valve, is coupled to one of the 
trunnions and the exact position of the main valve is 
therefore visible at any moment from the power house 
floor. 

The details described above can be identified in 
one or other of Figs. 6, 7 and 8, but it may be men- 
tioned that the sluice valve visible on the main valve 
body in these illustrations is a hand-operated by-pass 
for a small flow through the main pipes. Although the 
installation is apparently bulky, it is really extremely 
compact, a characteristic which is more evident in Figs. 
Yand 10. These show the 36-in. valve for Shimsa and 
it will be noted that the only parts projecting above the 
floor level are the control pillar with its indicating 
diagram and the handwheels for the by-pass and drain 
valves. The inflating hand pump in this installation is 
situated in the access pit. 








LAUNCHES AND TRIAL TRIPS. 


CHROBRY. Passenger and cargo motorship for 
service between Poland and South America. Launch, 
February 24. Main dimensions: 502 ft., by 66 ft. 6 in., 
by 44 ft. 3in Built by Messrs. Nakskov Shipbuilding 


Company, Nakskov, Denmark, for Messrs. Gdynia- 
(America Shipping Lines, Limited, Warsaw. 

* Daronta.”’—Single-serew oil-tank motorship ; four- 
stroke, airless-injection, supercharged, 8-cylinder Haw- 
thorn-Werkspoor Diesel engme. Trial trip, February 28. 
Main dimensions ; 482 ft., by 59 ft., by 34 ft. Built and 
engined by Messrs. KR. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, to the order of 
Messrs. The Anglo-Saxon Petroleum Company, Limited, 
London 

“ Barrisa Liserry.’—Single-screw oil-tank motor- 
ship; four-cylinder, opposed-piston oil engine supplied 
by Messrs. William Doxford and Sons, Limited, Pallion 
Engine Works, Sunderland. Trial trip, February 238. 
Main dimensions ; 464 ft. 2 in., by 61 ft. 9 in., by 34 ft. 
Built by Mesars. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, Billingham, Co. Durham, for 
Messrs. British Tanker Company, Limited, London. 

Cutos.”—Single-screw cargo steamer ; triple-expan- 
sion engine, the high- and medium -pressure cylinders fitted 
with drop valves. Trial trip, March 1. Main dimen- 
sions : 456 ft. 10 in., by 57 ft. 8 in., by 37 ft. 10 in. Built 
and engined by Messrs. William Gray and Company, 
Limited, West Hartlepool, for Mr. 8. G. Livanos, London. 


“ BP. Sprarr."’—Single-screw petrol-tank coastal 
motorship ; four-stroke eight-cylinder Diesel engine 
supplied by Messrs. Humboldt-Deutzmotoren A.-G., 
Cologne. Trial trip, March 1. Main dimensions : 157 ft., 


by 32 ft., by 10 ft. 3in. Built by Messrs. L. Smit and 
Zoon, Kinderdijk, Holland, for Messrs. Union Lighterage 
Company, Limited, London 

* Wasr.”-Single-serew motor tug for towing barges 
on the River Thames; six-cylinder, 450 b.h.p. Atlas 
Diesel! Company's engine fitted by Messrs. Plenty and 
Limited, Newbury. Launch, March 6. Main 
dimensions; 70 ft., by 17 ft., by 8 ft. 6in. Built by 
Mesars. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, Yorks, for Messrs. Gaselee and Son, Limited, 
London 


Son, 


Anpes."’--Twin-serew passenger liner for service to 
Brazil, Uruguay and the Argentine ; single-reduction 
geared turbines Launch, March 7. Gross tonnage, 
26,000. Built by Messrs. Harland and Wolff, Limited, 


Belfast, to the order of Messrs. Royal Mail Lines, Limited, 
London 
Single-screw cargo motorship ; two- 
opposed-piston airless- 
Main dimensions, 
Built and engined 
Richardson, 
Measrs The 
Newcastle - 


* Horrranor.” 
evele Swan Hunter-Doxford 
injection engine. Trial trip, recently. 
412 ft. Sin., by 57 ft. 3 in., by 38 ft 
by Messrs. Swan, Hunter. and Wigham 
Limited, Newcastle upon-Ty ne, 6. for 
Hopemount Shipoing Company. Limited, 
upon-Tyne 

Britisn INeLueNnce.” —Single-screw oil-tank motor- 
ship, four-cylinder Swan, Hunter-Doxford opposed- 
piston oil engine Launch, March 8. Main dimensions : 
length, 481 ft deadweight carrying capacity, 12,300 
tons on a draught of 27 ft. 6 in. Built and engined by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Neptune Works, Walker, Newcastle-upon-Tyne, 6, for 
Messrs, British Tanker Company, Limited. 

Single-screw oil-tank motorship ; four 

Curle-Doxford opposed-piston oil 
epgine. Trial trip, ifarch 15. Main dimensions : 
488 ft., by 66 ft. 6in., by 35 ft. 6in. Built and engined by 
Messrs. Barclay, Curle and Company, Limited, Clydeholm 
Shipyard, Whiteinch, Glasgow, W.4, to the order of 
Messrs. Halle and Peterson, Oslo 

* Rowa.ian Cast_e.”’—-Single-screw refrigerated cargo 
motorship for the South African service ; two-cycle, 
double-acting, Harland-B. and W. Diesei engine. Handed 
March 15. Main dimensions : 474 ft., by 63 ft., by 
37 ft Built and engined by Messrs. Harland and Wolff 
Limited, Belfast, for Messrs. The Union-Castle Mail 
Steamship Company, Limited, London 


* BRITAMER. 
cylinder Barclay. 


over 


THORNLIEBANK Single -screw cargo steamer ; 
triple-expansion engine. the high-pressure cylinder being 


titted with steam and exhaust poppet-valves. Trial 
trip, March 21. Main dimensions : 452 ft., by 56 ft. 8 in., 
by 37 ft. 10 in. Built and engined by Messrs. John 
Readhead and Sons, Limited, West Docks, South 


Shields, for Messars. Andrew Weir and Company, London 
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CONTRACTS. 


Messrs. RANSOMES AND Rapier, Limirep, Waterside 
Iron Works, Ipswich, have under construction a new 
type of dragline excavator capable of digging 34/4 cub 
yards of material at a time and having a boom 135 ft 
in length. The machine, which is for service in a North 
amptonshire ironstone mine, is furnished with a new 
walking mechanism. It has a large foot on each side 
and moves forward in steps. This walking mechanism 
}enables the machine to travel over ground too soft for 
any other type of propulsion. 

Messrs. CAMBRIDGE INSTRUMENT Company, Limirep, 
13, Grosvenor-place, London, 8.W.1, in connection with 
the boiler house in the new extension of the Battersea B 
power station, have received contracts to supply the 
multi-point electrical distance thermometer indicating 
and recording outfits, thermo-electric pyrometers, CO, 
| indicator, pressure recorders, and an indicator and a 
| recorder for smoke density. For the turbine plant, 
they are supplying six two-point thermo-electric record 
ing pyrometers, each recorder being fitted with internal 
illumination. 


3I, 


Messrs. Goopyear Tyre anD Rusper Company 
(Great Briratn), Limitep, Wolverhampton, inform us 
that, following the decision to manufacture transmission 
belting and conveyor belting, in addition to V-belts, 
fan belts and endless cord belts, and also industrial hose, 
at the Wolverhampton factory, further large extensions 
to their mechanical-goods department are being built 
and are now nearing completion. 

Messrs. A. C. Wickman, Limrrep, Coventry, have 
been appointed sole agents throughout the British Isles 
for Messrs. Hydraulic Press Manufacturing Company, 
Mount Gilead, Ohio, U.S.A. 

Mr. THomas WiLuiamM Sercuecy, who retires to-day 
from the position of chief permanent-way inspector of | 
the London Midland and Scottish Railway at Watford, 
Herts, has had over 48 years’ service in railway -construc- 
tion and maintenance’work. He has been succeeded by 
Mr. W. Axe, of Lancaster. 

Messrs. CLimax Motyspenum Company or Evrope, 
LIMITED, is the name of a firm, with offices at 2 and 3, 
Crosby-square, London, E.C.3, established on March 1, 
we are informed, purely as a means of furthering the 
uses of molybdenum by the dissemination of technical 

















information and co-operative research. Mr. W. F.; NOTES FROM SOUTH ‘YORKSHIRE. 
RowDen is in charge of the Company's activities. . 
= Suerrieitp, Wednesday. 
- Iron and Steel.—Though Sheffield works are doing an 
TENDERS. increasing business in armaments, every effort is being 


made to improve sales in commercial products. As the 
Master Cutler, Mr. A. J. Grant, has stated that it is the 
endeavour of every firm making armaments to maintain, 
as far as possible, its commercial connections; the 
rearmament programme will eventually be concluded, 
and steel firms must then look to normal commercial 
channels for the continuance of their business. It was a 
remarkable fact, Mr. Grant continued, that in his own 
firm, in spite of the pressure under which they were 
working for rearmament, only about one-third of their 
turnover could be attributed to armament work. Their 
export trade, which was principally tool steels, special 
steels, forgings, and railway requirements, showed an 


We have received from the Department of Overseas | 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | 
of the undermentioned tenders, the closing dates of which | 
are as stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Superheated Locomotive Boilers, 20 for SP/s (4-4-0) 
class and 8 for SG/e (0-6-0) class. North Western 
Railway, Lahore, India ; April 18. (T. 20,148/39.) 

Turbo-Generators, 4,000 kW, with condensing, boiler- 
feed, feed-heating and evaporating plant, pipe work | 


and sccessories. State Electricity Commission of! «avance of 36 per cent. over the previous year. In their 
uo —_— o7 4g “ ° . . 
Victoria, Melbourne ; June 27. (T. 19,943/39.) annual report, Messrs. Thos. Firth and John Brown, 


Limited, state that their new bar mills and treatment 
plant have been busily engaged on alloy steels, and the 
prospects are that activity will continue for a considerable 
time. The company has been developing recently the 
manufacture of very hard tungsten carbides for tools for 
cutting metals and other substances. Considerable 
success has attended their efforts, and they look forward 
with confidence to securing a wide market for these 


Steel Points and Crossings, 30 complete sets, 15 right- 
hand and 15 left-hand, for 25-kg. Argentine rail ; track | 
of one-metre gauge. Argentine State Railways, Buenos 
Aires ; April 18. (T. 20,105/39.) 

Flat Steel in various sizes. South African Railways 
and Harbours, Johannesburg ; April 13. (T. 20,209/39.) | 

Boiler-House Plant. With reference to the call for| 
tenders, for boiler-house plant and steel buildings for | 





Newport “C” power station of the State Electricity | Products. Speaking at the annual meeting of the 
Commission of Victoria, Melhourne, announced on | °°™ y, Lord Aberconway said : Many overseas 


page 588 of our issue of November 18, 1938 (ENatnger- | ™@rkets formerly enjoyed by our heavy industries have 
ING, vol. exlvi), we now learn that the closing date has | been curtailed by reason of the establishment of domestic 


been advanced from March 14 to April 12. (T. 28,572/38.) | industries to manufacture the products formerly imported. 
| It is, however, interesting to observe that the demand 


Telephone Cables, lead-covered. Director, Post Office, | from, those countries for our specialised products tends to 
Rabat, Morocco ; April 21. (T. 20,250/39.) increase with their growing Industrialinetion.” Messrs. 
Sewage Pumps, two, motor-driven, for raising 10) Newton, Chambers and Company, Limited, have restarted 
gallons per minute to a height of 30 ft., including suction | another blast furnace at Chapeltown. It will provide 
lift and frietion head. Municipality of Simon’s Town,| work for 100 men. The demand for raw and semi 
Cape Province, South Africa ; April 14. (T. 20,283/39.) | finished materials has been well maintained. This is 
Iron Bars, round and square, iron strip, angle iron, reflected in the bigger consumption of pig iron and 
I, U, and T sections and black iron sheeting. Argentine | hematites by Sheffield steel firms. Alloys are also in 
State Oilfields, Buenos Aires ; April 10. (T. 20,315/39.) | Strong demand. All the large steel and engineering firm 


. ar . . : . ting to capacity. More orders are circulating for 
Surface-Grinding Machine, vertical-spindle, with | 9° 0P°™ 7 ] 

. ine, : , 7 mars vorks’ ont. ese slude 
electric motor, and accessories and equipment. Victorian iseurworks' end stesbworks’ equipment. Th er 


rma OC iasi ‘ . contracts for rolling mills, forging plant, furnaces, and 
whe ee Melbourne ; April 26. (T. hydraulic presses. Grinding and crushing plant is in 


’ ans : brisk demand on both home and overseas account 
Fire Engines, three. Ministry of Public Health, | Supplies to South Africa and South America show an 
Municipalities Department, Cairo ; April 22. (T. | increase. British coal mines have ordered coal-crushing 
20,361 /39.) | machines, screening plant, and steel tubs. The special- 
Disinfecting Fluid, in drums, each containing 5 imperial | steel branches have attractive order books, while tool 
gallons. City Council, Johannesburg; April 26. (T.| makers report improving trade. 
20,388 /39.) South Yorkshire Coal Trade.—More inquiries are circu 
Electrical Equipment, comprising terminal-station | lating on overseas account. The Finnish State Railway 
switchboard, motor-generator set, transformers and | is inviti offers for 50,000 tons of best. steams, and 
high- and low-tension cables. Electricity Department, | Odensa Electricity Works for 25,000 tons of graded coals 
City of Launceston, Tasmania ; June 12. (T. 20,437 /39.) | Quotations generally have been maintained. Most coals 





. . . | 2 i ing > d tor 
Pow nt nt, ine ‘ are in full supply. There 1s an improving deman 
Power Plant and Equipment, including motor rator L 3 from the Humber ports last week 
sets, switchgear and rectifier for Central Telegraph steam xports 8 ee I 
Office, Pretoria. Union Tender and Supplies Board, | totalled 61,000 tons, as compared _ ne} tons “ty . 
, e inland market 15 


corresponding week last year. 
more promising. Good business is being done in steams. 
Stocks of smalls are steadily mounting at depots, though 
electricity works continue to be good customers. he 
housecoal market is quieter. Blast-furnace coke 
sumption is increasing. The coke 
| steelworks is steady. 


Pretoria ; (T. 20,390 /39.) 


May 4. 








BOOKS RECEIVED. con 

or 

Home University Library. Electricity. By Dr. T. F 
Watt. London: Thornton Butterworth, Limited. 
[Price 2s. 6d. net.]} 

Examples and Charts for Aircraft Draughtsmen. By 
H. Parkinson. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. net.] 

Canada Department of Mines and Resources. Bureau 
of Mines. No. 793 Improving the Properties of Clays 
and Shales. By J. G. Puiups. Ottawa: Bureau of 


demand for 








Coat Lypustry rx Great Barrars.—During the week 
ending February 18, 4,917,100 tons of coal were raised 
at mines in Great Britain, the wage-earners employed 
totalling 774,900. 


Mines, Department of Mines and Resources. [Price Tue Ex-Brirish WesTINGHouse AssOcIATIO’ 
25 cents.) About 140 ex-British Westinghouse men were present 
Department of Scientific and Industrial Research. Food at the annual reunion of their Association, which was 


held in London on Friday, March 10, under the chairman 


nvestigation. Leaflet No. 8. The Cold Storage and rae 
Gas Storage of Eggs. By Dr. T. Moran. London. ship of Mr. H. 8. Aspinall. Proposing the toast of © 1° 
Department of Scientific and Industrial Research, Association,” Sir Holberry Mensforth said that dung 
16, Old Queen-street, Westminster, 8.W.1. [Free.} his travels of over 100,000 miles he had frequently met 
Spectrographic Analysis in Great Britain. Edited by oki Westmghouse men, almost invariably in good pos! 
A.C. Canpter. London: Adam Hilger Limited, 98, tions. This was a fine testimony to their early tram'ng 
St. Pancras-way. N.W.1. [Price 7s. 6d. net.) at Trafford Park. He also remarked on the tenacious 
Production and Utilization of Coke. By Dr. F. M. H. manner in which Mr. Aspinall had specialised in [' 
Taytor. London: Walter King, Ltd., 11, Bolt Court, | internal-combustion engine, particularly the large 1 “ 


type, which he had helped to popularise in this coun 


Fleet-street, E.C.4, [Price 2]s. net.] 























Carpirr, Wednesday. 
The Welsh Coal Trade.—A steady but subdued tone 
was displayed by the Welsh steam-coal market through- 


out the past week. Buyers generally were still loath to | 


commit themselves very far ahead at current values 
and it was apparent that an early material easing 
in quotations was looked for. Consequently, the mines 
generally were only partially engaged and there was little 
indication of any better working. Current productions 
in most cases were restricted severely and it was esti- 
mated that outputs this year so far had shown a decline, 
on the average, of about 100,000 tons per week from the 
level reached in the same period of 1938. In spite of 


this curtailment, little difficulty was encountered by | 


buyers on the market in covering their present reduced 
needs in the case of any but the most popular brands. 
Quotations, however, failed to show any sign of easing. 


The fact that negotiations for an agreement between the | 


NOTES FROM THE SOUTH-WEST. | 
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G. 








_ENGINEER 





Messrs. Yarrow and Company, Limited, Scotstoun, will 
build and engine two, and Messrs. John Brown and 
Company, Limited, Clydebank, will build and engine the 
other two. Both of these firms are at present very fully 
occupied. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade— The meagre supply of 
Cleveland pig is still slightly in excess of current require- 
ments, though local consumers are having to use more, 
due to increasing scarcity of iron scrap, which for a 
considerable time past they have been extensively 
| substituting for pig. Needs of home customers are light 
and there is no sign of a revival of export trade. Foun- 
| dries are only moderately employed, but have rather more 
work on hand than of late and as hopes of expansion of 


British and German coal trades had made good progress | buying of founders’ products are rising, the consumption 


was reported by Mr. G. E. Aeron-Thomas, who, together | demand for Cleveland pig promises to increase. 


Vith 


with Mr. H. H. Merrett, both prominent Welsh coal-| stocks at a low ebb and output still intermittent and 


returned from Berlin, where 
negotiations with the German interests have been 
carried on. Fear that had been expressed on the 
market that the political crisis which had arisen might 
jeopardise the discussions, which it was hoped would 


owners, have recently 


lead to an international cartel, were dispelled by Mr. | 


Aero-Thomas. He also disclosed the fact that the 
Polish industry had been represented at the Berlin talks. 
Best quality large grades were again only sparingly 
available, as practically the whole of the present reduced 
outputs were earmarked for deliveries that still had 
to be made on account of old bookings. The tone 
was, consequently, steady. Inferior large sorts were in 
free supply, but quotations were unaltered. A firm tone 
was again displayed by the popular dry sized sorts, 
which remained in very limited supply for early delivery. 
Smalls were again a drug on the market and were dull. 
\ slightly better inquiry was encountered for coke, 
which, however, was in ample supply to meet needs, 
and was steady. A fair activity was reported for patent 
fuel. Pitwood, due to the limited working at the mines, 
was in poor demand but prices were upheld, 

The Iron and Steel Trade.—A moderate activity was 
maintained in the iron and steel and allied trades of 
South Wales and Monmouthshire last week. Works, 
generally, however, were still far from engaged to 
their full capacity. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The improvement in the state of 
the Scottish steel trade is well maintained, and the 
demand for steel materials of practically all kinds is, on 
the whole, considerably better. The tonnage required 
to cover Government orders has been increasing steadily, 
and an extra spurt has been in evidence during the past 
week owing to the latest turn of events on the Continent. 
Quite a number of new orders have been placed by the 
Government for as early delivery as possible, and there 
is little doubt that the intention is to be in a state of 
preparedness for anything which may occur. Admiralty 
work is responsible for a large percentage of the work 
in the shipyards at present, and orders for mercantile 
tonnage are still as scarce as ever. Structural engineers 
are exceedingly busy, and orders for structural sections 
amount to a large tonnage. Makers of black steel sheets 
have been booking very freely, and order books have a 
much better appearance than they have had for a con- 
siderable time. The demands of the motor industry are 
still good, while those from firms turning out containers 


for Government purposes are on a large scale. In 
general, the steel trade is very busy, and the output is on 
the upgrade. The following are the present market 
prices Boiler plates, 111. 88. per ton; ship plates, 


LOL. 10s. 6d. per ton ; sections, 101. 8s. per ton ; 
plates, 127. 28. 6d. per ton; black steel sheets, No. 24 
14/. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 171. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—There has been little change in 
the state of the malleable-iron trade of the West of 
Scotland over the week, but the works generally are fairly 
well employed. The re-rollers of steel bars report 
conditions as rather better, but most of the business 
being booked is for near date delivery. Forward dealings 
‘re not too plentiful, and owing to the present un- 
certainty inquiries are somewhat limited. Prices are 
Without change, and are as follows :—Crown bars, 
12. 15s. per ton for home delivery or export ; re-rolled 
steel bars, 111. 15s. per ton for home delivery, and 111. 
per ton for export ; No. 3 bars, 12/1. per ton, and No. 4 
bars, 127. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—There is a steady demand for 
ottish pig-iron at the moment, and makers have 
ently been called on for larger deliveries. Much of this 
due to the activity caused by the increase in the 
imber of Government orders which have lately been 
booked in this area, but as makers are carrying good 
stocks, the demand is easily met. 
dry iron are still ra’ 
little improvement. 


gauge, 
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rex 
is 
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ther quiet, but there are signs of a 
The following are to-day’s market 


prices :—Hematite, 61. 0s. 6d. per ton, and basic iron, 5l. 
os ton, both delivered at the steel works ; foundry iron, 


1, 51. 88. per ton, and No. 3, 51. 5s. 6d. per ton, both 
trucks at makers’ yards. 
idmiralty Orders for the Clyde.—The Admiralty have 
made the announcement that, subject to the settlement of 
rtain details, they have decided to place orders on the 
lyde for four escort vessels for the 1939 programme 
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medium | 


| of heavy steel is acute and saleable 


Consumers of foun- | 





| 
| 


light, little further improvement of demand would 
| necessitate an enlargement of make. As yet, however, 
there is no prospect of conditions justifying a return to 
continuous production. Makers and merchants are 
pressing sales on the basis of No. 3 Cleveland at 99s, 
delivered within the Tees-side zone. 
Hematite.—Production of East Coast hematite is now 
fully absorbed and makers’ heavy stocks are once more 
decreasing. Demand is steadily increasing and makers 
| confidently expect to be soon in a much stronger statis- 
tical position than for a lengthy period. Business is still 
almost confined to transactions between home firms, 
export sales consisting of occasional cargoes to Conti- 
nental customers who use special quality iron. Local 
consuming works are taking up most of the hematite 
output and deliveries to other home areas are on an 
appreciably larger scale than recently. Recognised 
market values are firm at the equivalent of No. 1 hema- 
tite at 120s. 6d. delivered to North of England firms. 
Basic Iron.—Production of basic iron is being further 
| increased to cope with the growing requirements of makers’ 
| adjoining steelworks. Messrs. Dorman, Long are re- 
kindling two idle blast-furnaces at their Cleveland works, 
and other inoperative Tees-side basic plant will probably 
be put into commission in the very near future. There 
is no basic iron on sale, producers retaining the whole of 


| the output for use at their own consuming departments, 


and the quotation of 92s. 6d. is nominal, 
| Foreign Ore.—Consumers of foreign ore have arrears 
of delivery to accept that will satisfy the needs of the 
| next few months and are still off the market. They are, 
however, using much more tonnage than for a consider- 
| able time and are taking larger imports, against old 
contracts, as storage accommodation becomes available. 
Blast-Furnace Coke—Local consumption of Durham 
blast-furnace coke has much increased, but users are well 


covered to the end of June and are disinclined to enter | 
Sellers are anxious to unload | 


into further commitments. 
their substantial holdings and offer good medium qualities 
freely at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel firms are well placed as regards work. There are 
practically no stocks of home and foreign products, and 


| makers of most commodities are distributing output as 


it becomes available. Manufacturers of finished materials 
are busy in nearly all branches—very largely on Govern- 
ment work. The Air Ministry's million pounds order 
for constructional steel placed with Messrs. The Tees- 
side Bridge and Engineering Company, Limited, has 
given much satisfaction on Tees-side. The contract 
was secured in face of keen competition and is for 
material for air defence purposes. Another Government 
order the same Company is executing is for several 
specially designed underground oil tanks. The Com- 
pany is hoping that their recently patented under- 
ground A.R.P. shelter will bring them additional work. 


| One of the shelters has been erected at the works, and 


the design has been submitted to the Home Office. 
Among the principal market quotations for home trade 
are :—Common iron bars, 121. 5s. ; steel bars, 11l.; soft 
steel billets, 71. 7s. 6d.; hard steel billets, 81. 10s. ; 
steel ship, bridge and tank plates, 101. 10s. 6d.; steel 
ship rivets, 14l.; iron ship rivets, 15l.; steel construc- 
tional rivets, 151. 5s. ; steel boiler plates, 111. 8¢.; steel 
angles, 101. 8s.; steel joists, 101. 8s.; Tees, 11l. 8s. ; 
heavy sections of steel rails, 91. 10s. ; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 14l. 15s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—tiron and steel scrap in good demand. Scarcity 
arcels are promptly 
purchased at controlled prices. Machinery metal has 
advanced to 80s. per ton, heavy cast iron is selling at 
72s. 6d. to 75s., and there are buyers of light cast iron 
at 608. 








Cuapwick Pus.iic Lecturgs.—Forthcoming lectures 
organised by the Chadwick Public Lecture Trust, 204, 
Abbey House, Westminster, London, 8.W.1, include one 
by Mr. W. R. Davidge on “ Evacuation Centres and 
Holiday Camps--Temporary or Permanent Forms of 
Construction,” to be held at 5.30 p.m. on Tuesday, 
April 4, at the London School of Hygiene and Tropical 
Medicine, Keppel-street, Gower-street, W.C.1. Another 
lecture, to be given at 5.30 p.m. on Tuesday, May 16, 
at the Royal Institute of British Architects, 66, Portland. 
place, London, W.1, will be by Mr. G. H. Henderson, 
and is entitled ‘“‘Comparative Study of the Housing 
of the Working Classes, with Special Reference to 
Scotland.”’” Admission to the lectures is free and no 
ticket is required. 
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Royat Instirution.—Monday, April 3, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. uesday, 
April 4, 5.15 p.m., ‘“‘ Chemistry of the Solid State,” by 
Professor W. L. Bragg. 

INsTITUTION OF ExLxctricaL ENGINEERS.— Western 
Centre: Monday, April 3, 5.30 p.m., The Rolls Hall, 
Monmouth. ‘“ State Tariff Regulation : Recent German 
Legislation Compared with British Tendencies,’’ by 
Messrs, J. W. Beauchamp and R. Kauffman. Institution : 
Monday, April 3, 7 p.m., Savoy-place, Victoria-embank - 
ment, W.C.2. Informal Meeting. Discussion on “ Elec- 
tric Signs,” to be opened by Mr. A. H. Brackensey. 
Wireless Section: Wednesday, April 5, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. “ Radio-in Avia- 
|tion: A General Survey with Special Reference to the 
Royal Air Force,”’ by Mr. N. F. 8. Hecht. Tees-Side 
| Sub-Centre : Wednesday, April 5, 6.45 p.m., The Cleve- 
land Technical Institute, Middlesbrough. ‘‘ The Design 
and ration of Hams Hall Power Station,”’ by Mr. 
F. W. Lawton. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Derby 
Centre: Monday, April 3, 7.30 p.m., The Rolls-Royce 
Staff Canteen, Nightingale-road, Derby. ‘‘ Automobile 
| Construction in Terms of Light Alloys,’’ by Mr. L. H. 
Pomeroy. Institution : Tuesday, April 4, 7.45 p.m., The 
Royal Society of Arts, 18, John-street, Adelphi, W.C.2. 
| ** Noise Measurement and Analysis in Relation to Motor 
Vehicles,” by Dr. G. W. C. Kaye and Mr. R. 8. Dadson. 

Institution of Civil Engineers.—Tuesday, April 4, 
6 p.m., Great George-street, Westminster, S.W.1. (i) 
“ Investigation of the Outer Approach Channels to the 
Port of Rangoon by Means of a Tidal Model,” by Mr. 
Oscar Elsden. (ii) “‘ Schemes of Improvement for the 
Cheshire Dee: An Investigation by Means of Model 
Experiments,” by Mr. Jack Allen. Northern Ireland 
Association : Tuesday, April 4, 6.15 p.m., The Queen’s 
Hotel, Belfast. ‘‘ Construction in Concrete,” by Mr. A. W. 
Legat. Newcastle-upon-Tyne and District Association : 
Tuesday, April 4, 7.30 p.m., The North of England 
Institute of Mining and Mechanical Engineers, Westgate - 
|road, Newcastle-upon-Tyne. The Launching of a 
Ship,” by Mr. A. H. Diericx. Bristol and District Asso- 
ciation : Thursday, April 6, 5 p.m., The Royal Hotel, 
College Green, Bristol. ‘Land Drainage,” by Mr. 
J.C. A. Roseveare, Junr. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Nortu-East Coast InstiruTion or ENGINEERS AND 
SHIPBUILDERS.—We learn that H.M. The King has been 
graciously pleased to become the Patron of the North- 
East Coast Institution of Engineers and Shipbuilders. 
H.M. King George V had been Patron from 1914 until 
| his death. 


Tae O_p CENTRALIANS.—At the monthly luncheon of 
the Old Centralians, held on March 21, at the Northum- 
berland Rooms, W.C.2, under the chairmanship of Mr. 
E. G. Walker, M.Inst.C.E. (president), an address was 
given by Colonel W. Garforth, D.S.O., R.E., on “ Struc 
tural and Shelter Protection in Air Raids.” Colonel 
Garforth outlined briefly the Government recommenda- 
tions regarding private and industrial shelters for protec- 
tion against splinters, blast and gas. The address was 
followed by a discussion, in which the recommendations 
were contrasted with practice in other countries, notably 
France and Spain. The president took the opportunity 
to draw attention to the proposed memorial to the late 
Professor H. E. Armstrong. We may mention that the 
honorary secretary of the Old Centralians is now Captain 
A. M. Holbein, of Messrs. The Demolition and Construc- 
tion Company, Limited, Neville House, Page-street, 
London, 8.W.1. It will be recalled that Mr. C. E. R. 
Sams, who was secretary for a number of years, was 
obliged by ill-health to resign. His services in that 
capacity, and also in connection with the association's 
employment register, were recently recognised by «a 
presentation, in which members in London, the provinces 
and abroad participated. 


Tue Late Mr. E. Lereaux.---[t is with regret 
that we record the death, at Brighton, on March 20, 
of Mr. Ernest Lefeaux, A.M.I1.E.E., manager of the 
North Woolwich Works of Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, Holborn Viaduct, 
London, E.C.1. e served his apprenticeship in the 
London workshops and in some of the exchanges of the 
National Telephone Company and entered Messrs. 
Henley’s service in December, 1901. After serving in 
the electrical department at North Woolwich Works for 
a year, he went to Kirkcaldy in connection with a cable- 
laying contract, and a little later joined the contract 
department staff, working first as assistant and later as 
engineer-in-charge of cable-laying contracts. Among 
other works, he was responsible for the whole of the 
laying of the cables for the Hull Corporation telephone 
service. In January, 1907, he was appointed assistant 
electrician at Messrs. Henley’s Gravesend works, becoming 
chief electrician in 1908, and assistant works manager in 
March, 1914. As a serving officer of the Territorial Force 
he was called to the Colours in July, 1914, and after 
serving in France was demobilised with the rank of 
Captain in February, 1919. He returned to the Gravesend 
Works as assistant works manager and, in July, 1919. 
was appointed arsistant works manager et North Wool 
wich, being promoted to works manager in June, 1930, 
on the retirement of Mr. Henry Savage. M. Lefeaux 
had served on several committees of the British Standards 
Institution and the British Electrical and Allied Indus- 
tries Research Association 
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ROTARY HYDRAULIC VALVES FOR NEW ZEALAND AND INDIA. 
MESSRS. BOVING AND COMPANY, LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 370.) 
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370 | progress is taking place at the present time, but 
372| the performance of the most modern designs still 
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372 | the essentially open characteristic of the domestic 
373 | fire, since to do so would restrict its «sthetic or 
373 | sentimental appeal. It therefore becomes of first 
373 | importance to appreciate that the fire performs the 
373 | dual functions of combustion and ventilation, and 
*.° | that before the design of fireplaces can be advanced 
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| experimental fireplace of heat-resisting glass, perhaps 
| fitted with an electric fire to facilitate the mainten- 
| ance of constant conditions, and to trace the airflow 
386 | by the aid of smoke or fuming chemicals. Such an 
386 | arrangement has the advantages of being full size 
}and three-dimensional, and will probably have to 
| be employed eventually in order to achieve the 
gay | perfect fireplace. As a preliminary stage of experi- 
390 | mental technique, however, there is much to be said, 
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One Two-Page Plate.—T HE REN FREW FOUN DRIES | ©® the score of convenience and simplicity, in favour 
OF MESSRS. BABCOCK AND WILCOX.|0f @ reduced-scale model in which water takes the 
LIMITED. place of the air and gases of an actual fireplace, 
| and the process of combustion is represented by one 
of chemical solution. The analogy between these 
| two processes is a good deal closer than even their 
superficial points of similarity would suggest, and 
| by close attention to detail the velocity of dissolu- 
|tion can be controlled and varied to simulate 
differences in rate of combustion due to the type of 
| coal burned or the draught to which it is exposed. 
| This very ingenious idea has been developed to 
— |* high degree of technical perfection by Professor 
P. O. Rosin, who recently described in a paper to 
The Institute of Fuel* a series of experiments 
| that he has been conducting at the City and Guilds 
Institute during the past two or three years under 
| the auspices of the Combustion Appliance Makers’ 
Association, the -Lancashire Associated Collieries, 
and the British Coal Utilisation Research Associa- 
tion. His object has been to reveal visually and 
quantitatively the behaviour of the gaseous flow 
associated with an open fire, to demonstrate the 
effects of modifications in the form of the hearth 
and flue, and hence to indicate the directions in 
which improvements of fireplace design may 
profitably be sought. For this purpose he made, 
out of transparent celluloid sheet, a quarter-scale 
model of a fireplace fitted with a grid containing 
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THE AERODYNAMICS OF 
DOMESTIC OPEN FIRES. 


Tue British attitude towards the domestic 
fireplace is not untypical of the national tempera- 
ment. We are continually being told how waste- 
fully the open fire uses our coal, how inefficiently it 
warms our houses, and how disgracefully its smoke 
pollutes our atmosphere, and we know from personal. 
experience what charges of dirt, inconvenience 
and loss of temper can be laid against it. Yet we 
readily forget or forgive these deficiencies for the 
sake of keeping open hearths, and we ourselves 
would no more think of altering the characteristic 
cheerfulness of our fireplaces than of meddling 
with the laws of cricket. We cannot, of course, fragments of compressed common salt. Since the 
avoid suggestions for improvement being imported | denser saline solution descends in an atmosphere 
from abroad, and so long as there is no question of | of water, the model was mounted in the inverted 
our extravagant fires being turned into thermally | position between vertical side plates of glass com- 
efficient stoves, we are prepared to consider them, | prising one end of a long tank full of water, from 
but far from being eager to adopt any new-fangled | which the sole outlet was by way of the fireplace 
ideas, we are, if anything, inclined to resent their | and chimney to an effluent pipe furnished with 
implicit criticism of old-established custom. It i8| valves and meters. By the use of coloured solvent 
quite in keeping with this tradition, and no dis-| and the introduction of fine jets of dye into the 
paragement of the work nowadays carried out by | fa ied 
the Fuel Research Board and the Building Research| + « phe Aerodynamics of Domestic Open Fires,” by 
Station, that the most noteworthy changes in the! Dr.-Ing. P. O. Rosin. 
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water approaching the model, the flow of the salt 
solution, representing combustion products, and of 
the currents representing air for combustion and 
ventilation, were rendered separately visible for 
observation, measurement and photography. 

In the course of his lecture, Professor Rosin 
exhibited a cinematograph film in which the 
aerodynamic characteristics of different types of 
grate were very strikingly revealed in relation to 
the shape and arrangement of the other structural 
features of the fireplace. It was clearly evident, 
for example, that the stool grate, where the firebed 
is on bars below which air has access through a 
fret, takes most of the air required for combustion 
through the fire, and that the rate of combustion 
can he regulated by adjustment of the inlet area 
of the fret. The hearth-bottom grate. differing 
fundamentally in that it offers no passage for air 
through the fire, burns its fuel in an almost dead-air 
space sheltered by the fireback and largely unaffected 
by the volume of ventilating air passing up the 
chimney. The tendency, therefore, is for the rate 
of air supply to the fire to be restricted to the 
minimum necessary to support combustion, with 
the result that the controlling influences over the 
rate of combustion, and hence of the ventilating 
currents, are the size, arrangement and temperature 
of the fire. It follows that the hearth-bottom grate 
is normally a slow-combustion arrangement largely 
independent of the chimney draught, but quite 
markedly dependent for its performance on the type 
of fuel, of which the immature bituminous coals 
give the most successful results. 

The most interesting aerodynamic features of the 
open fire occur well above the fuel bed, and are 
more or less common to all types of hearth, and if 
Professor Rosin’s experiments reveal, qualitatively, 
little that is not already well known from common 
experience, they are at least entirely in accordance 
with established principles of aerodynamics. It is 
not difficult to predict the major requisites of a 
good design. The starting point is the fireback, 
which must incline forward, it rises from the 
back of the grate, so as to absorb radiation from the 
fire and in turn radiant heat both towards 
the fire and towards the lower levels of the room. 
In combination with the further requisite of a 
throat near the top of the fireplace, through which 
the effluent is constrained to pass at a speed high 
enough to down draughts, it follows 
that the upper edge of the fireplace aperture—the 
chimney breast—must situated and shaped 
with respect to the upper part of the fireback so as 
to provide a passage that contracts towards the 
throat and thereafter diverges as gradually as can 
practicably be arranged to the cross-section of the 
flue. If the lower edge of the chimney breast, over 
which air from the room pours up the flue, is well 
rounded and all boundaries of the smoke and air 
passages are made smooth and free from abrupt 
changes of direction, successful design from the 
aerodynamic standpoint is assured so long as the 
flue is of reasonable area in relation to the draught 
available. Features to be avoided, as aerodynamic- 
ally faulty, are the sharp-edged ornamental canopy 
sloping outwards from the top of the fireplace and 
the horizontal smoke-shelf on top of the fireback. 
Both are bound to produce eddies of smoke-laden 
air which, circulating idly instead of purposefully 
rising, are readily puffed back into the room by the 
least down-draught due to wind. Thus the smoke- 
shelf, together with the smoke-chamber of which it 
forms the base, advocated by Rumford and regarded 
for a hundred years as essentials of good fireplace 
design, are at last shown to be unsound. To explain 
Rumford’s attitude, Rosin advances the 
very plausible suggestion that the smoke-shelf was 
an incidental rather than an integral feature of 
Rumford’s design. ‘The main defect of the chimneys 
at that time was that, having to be swept by boys, 
they were so large that smoke rose sluggishly in 
them and was adversely affected by down draughts. 
The relatively throat, which Rumford 
discovered was necessary to prevent smoky chim- 
neys, had therefore to be contrived by the aid of 
a separate fireback which could be removed to 
vdmit the juvenile sweep. The abrupt change of 
section at the top of this false fireback constituted 
a smoke-shelf and smoke-chamber which were 
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intrinsically worse than useless, but the ill-effects of 
which were so far outweighed by the good effects of 
the throat as not only to be unrealised, but actually 
to be regarded as contributing usefully to the good 
results achieved by Rumford’s design as a whole. 
The tradition of the great chimney, against which 
Rumford had to contend, has evidently not yet 
quite succumbed to the march of science. Professor 
Rosin’s quantitative experiments show that a normal 
domestic fireplace, either with stool grate or hearth- 
bottom grate, will function satisfactorily and provide 
adequate ventilation with a flue area of 20 sq. in. to 
30 sq. in., whereas the London County Council's 
Building By-laws* prescribe that no flue for an open 
fire shall be less than 7} in. across in any direction, 
implying a horizontal section area of about 50 sq. in. 
Obviously there is a limit below which any decrease 
of chimney area increases the resistance to flow up 
the chimney more rapidly than the increased speed 
of flow can compensate, but it is quite credible that 
a flue 25 sq. in. in area can promote two changes 
per hour of the air in a room of normal size, and 
that the cost of larger flues and the space they 
occupy are difficult to justify ; always provided, of 
course, that the fireplace and chimney are of good 
aerodynamic design, so that the resistance to flow 
is small and the gas temperature probably higher 
for a given heat input than in a larger chimney. 
It is precisely on account of this qualification that 
the by-laws can be defended. Fireplaces are better 
than they were, chimneys more rational, and 
sweeps not so black as Kingsley painted Mr. Grimes, 
but the aerodynamic ideal is as yet far from 
practical accomplishment. How easily a consider- 
able improvement in this direction can be achieved, 
however, has clearly shown by Professor 
Rosin’s ingenious experiments. For some tastes 
his methods are, perhaps, a little too ingenious to 
be altogether convincing, but at least they warrant 
the confirmatory tests upon full-size fireplaces 
which he himself would be foremost to approve. 


been 


THE PURGING OF OIL TANKS. 


Tue large-scale use of liquid fuels, solvents and 
various oils of low boiling points, coupled with the 
increasing amount of mechanisation in industry, 
have brought about many changes in the conditions 
under which manufacturing processes are carried on, 
and for this reason it has become necessary to 
elaborate the precautions taken for the protection 
of plant and personnel. The dangers arising from 
fire, explosion, or the effects of toxic gases have 
received much attention in the petroleum industry, 
both in regard to refinery plant and to the explosive 
atmospheres periodically occurring in oil tanks. 
The problem of oil-tank atmospheres is no less 
important at sea. A modern tanker is the home 
and working place of a crew of 30 or more men 
and represents, when laden, an investment of some 
40,0001. When carrying volatile oils, the tanks 
contain explosive mixtures at certain stages in 
operating : and during loading, vapours which are 
combustible or even explosive are forced out of 
the tanks in close proximity to the men at work, 
with considerable risk to the lives of the crew and 
the whole of the large material investment, by 
explosion fire. Attention has focused 
recently on these hazards of tanks and refining 
plant by an all-day meeting held in London on 
March 14 by the Institute of Petroleum for the 





or been 


| discussion of some 15 papers on the general subject 


of “ Dangerous Gases in the Petroleum and Allied 
Industries.”’ 

The subject of safety in oil tanks is of very wide 
interest because the same principles apply wherever 
oil is stored, whether the storage is owned by an 
oil company or by the purchaser of the oil. They 
are also equally applicable if the inflammable liquid 
concerned is some product of the chemical industry, 
having no connection with petroleum or its deriva- 
tives. Dr. O. W. Johnson has traced the conditions 
which prevail in such a tank, with special reference 
to ships’ tanks, which are periodically filled and 
emptied. The explosive range for mixtures 
petroleum vapours and air lies between a lower 
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limit of about 14 per cent. and an upper limit of 
6 per cent. vapour concentration. A tank that has 
contained for some time a sufficiently volatile oil 
will have above the oil an atmosphere too rich in 
hydrocarbon vapours to explode. When the oi] 
is pumped out, air enters, and provided the rate of 
oil outflow is sufficiently rapid, three distinct layers 
of atmosphere are then traceable, because the 
process of mixing air with combustible vapours 
requires time for its completion. At the top, and 
extending for two-thirds of the distance down to 
the residual oil level, is an air-vapour mixture 
below the lower explosive limit ; below this is a 
mixture richer in oil vapour and within the explosive 
range ; and below this again is a mixture above the 
explosive range, caused by re-evaporation of the 
surface oil into the air in contact with it. During 
the ensuing 24 hours, assuming the tank to be 
completely emptied, diffusion and convection will 
usually result in a mixture completely within the 
explosive range. If volatile oil be left in under 
conditions permitting it to evaporate, the atmosphere 
will pass through the explosive stage and will 
become too rich to explode. A little oil always 
remains in the tank; this evaporates, and under 
usual conditions, assists to make the whole 
atmosphere uniformly explosive. When the tank 
is refilled the inflammable or explosive atmosphere 
within it is expelled and, on board ship, is discharged 
from the hatchway directly on to the deck, where it 
may take fire, may explode and flash back into 
the tank, or, if luck holds, may become safely 
diluted, eventually to disperse In the same way, 
the mixture which escapes from tanks on land may 
or may not diffuse into the air before meeting a 
source of ignition hot enough to cause an explosion. 
Fire or explosion requires three coincident circum- 
stances: gas or inflammable vapour, air in the 
right proportion, and a source of ignition. When- 
ever an oil tank is emptied it is likely to contain 
an explosive mixture, and only one of the conditions 
for an explosion then remains to be fulfilled. 

Dr. Johnson suggests that oil tanks on board 
ship, and perhaps on land also, should be purged 
with inert gas in order to obviate this explosive 
condition. It will be recalled that, at a meeting of 
the Institution of Gas Engineers, Mr. F. M. Birks 
described an apparatus for purging gas-holders with 
flue gas,* and this method is coming into use in 
the gas industry. Flue-gas purging has been 
known in the oil industry for about ten years, and 
is based on the observation that, as the oxygen 
content of the atmosphere decreases, the inflam- 
mable limits approach one another, finally coinciding 
at about 12 per cent. oxygen; that is, below 
12 per cent. oxygen, petroleum vapours will not 
yield an explosive mixture. The significance of 
this lies in the fact that the composition of the flue 
gas is not critical, provided that it contains no 
great excess of air. In the steam-driven tankers of 
the Standard Oil Company of California, the flue 
gas is drawn by a steam-jet injector from the 
uptakes of one of the boilers, the connection being 
made below the air heaters to avoid contamination 
by air leakage ; the gas is cooled, washed with salt 
water in a washer constructed of galvanised cast 
iron to avoid corrosion, and is conducted to the 
tanks by piping. Relief valves prevent the pressure 
from becoming too high, the gases are vented at 
an elevation well above the deck, and safety devices 
prevent them from being forced back through the 
washer to the boiler flues. 

It was laid down in 1931, in regard to the repair 
of tankers, that a certificate of test must be obtained 
before a tank can be emptied or even approached 
with any source of illumination other than a proper!) 
enclosed electric lamp. Many of the papers sub 
mitted to the recent conference described ingenious 
methods of testing for the presence of inflammable 
vapour, and it seems to be agreed that a safety factor 
of five should be observed, restricting the proportion 
of inflammable vapour in the tank to one-fifth of 
the minimum required for explosion. It was sug 
gested, particularly by Dr. Johnson and Mr. A. WV 
Cox, that much could be done to render saft the 
operation of tanks by adopting a proper procedure 
when purging. Land tanks must be purged when 
they are taken out of service either for repair oF 
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for cleaning in readiness for a change of stock. 
Dr. Johnson maintained that, after emptying the 
tank as far as possible by pumping or draining, the 
first step should be to ventilate it. Steam or 
compressed air are recommended, if available ; 
alternatively, a shore tank can be ventilated quickly 
by opening manholes at the top and bottom, when 
natural ventilation will do the work overnight. 
This method is found to be satisfactory in spite of 
the presence of a layer of, perhaps, 2 ft. of deposit 
on the tank bottom. The rate of gas liberation 
from this oily layer increases when it is stirred up 
for removal by the use of hose jets or scrapers, 
and thin layers of ignitable material may form 
above the sludge; these, however, are quickly 
dispersed, although sometimes a slight delay is 
necessary to allow the ventilation to overtake the 
evolution of gas. This recommended method of 
procedure is contrasted with the routine, sometimes 
used, of opening the tank manholes, and forthwith 
flushing out the sludge by hoses directed from 
outside the tank. If the tank atmosphere is 
initially within the explosive range, it is very likely 
to remain so throughout the hosing process, in 
which event static electricity, carelessness, and the 
accidental activities of the men around the tank 
are possible sources of ignition inherently present. 
The seriousness of this danger is attested by the 
records of disastrous explosions that have occurred 
at such times. After hosing, the tank is ventilated ; 
but, as Dr. Johnson points out, very little more 
time would be taken if ventilation preceded hosing, 
and the operation would be much safer. Mr. Cox 
outlined the Home Office regulations requiring the 
removal of the residual oil or sludge and the 
thorough steaming of the tank for such a period 
as will ensure vaporisation of the volatile content. 
The steaming must be followed by ventilation and 
the washing or scraping of all interior surfaces upon 
which any deposit remains. 


be congratulated on its success in organising a most 
informative symposium. 








NOTES. 


THE INSTITUTION OF CIVIL ENGINEERS. 


the Institution, which was given at Grosvenor House, 


M.A., who afterwards occupied the chair. In 


to the work of the civil engineer, pointing out that 
its difficulty and novelty lay in the fact that nothing 
was stereotyped; every problem with which he 
had to deal presented new features arising from the 
nature of the soil, social conditions, weather, and 
other factors. He must be able to command men 
and, as far as possible, the elements. 
twenty or thirty years changes had been taking 


engineer, prominent among them being new alloys. 
We could be proud of the fact that no other country 
had made more progress than we had in the dis- 


nature of alloys. 
of the engineer was becoming more and more com- 
plicated, and he was being given the opportunity 
of carrying out greater works than had been dreamed 
of a few years ago. In responding, the President 
acknowledged the debt which the engineer owed to 
the scientist. It was the scientist, he said, who 
showed the way, and engineers developed the dis- 
coveries of the scientists for the convenience and 
benefit of mankind. We had been very slow in 
this country in applying science to industry and 
had allowed other countries to get ahead of us. 
The position, however, was now changed, and the 
establishment of the Department of Scientific and 
Industrial Research had been followed by a great 
development of research work throughout industry, 
so that at the present time we were almost ahead 
of other nations. Although all the work of the 
civil engineer lay in improving the amenities of 
mankind, one thing evolved by the engineer, viz., 
the aeroplane, gave rise to anxiety ; its use might 
result in all civilisation being swept away. Mr. 
Binnie referred to the value of international meetings 
in removing misunderstandings and also advocated 
the use of an international language. In conclu- 
sion, Mr. Binnie made an appeal for funds for the 
erection of homes at Haywards Heath for suit- 
able persons requiring assistance, mentioning that 
a sum of 11,000/. was still needed for this purpose. 
The toast of “The Guests” was proposed by 
Sir Clement D. M. Hindley, the response being made 
by the Earl of Dudley. 


Danger of the formation of an explosive mixture 
is not at an end when a tank has been purged, for, 
in circumstances described by Mr. Cox, vapour can 
sometimes be generated in the tank from unsuspected 
sources. il residues, condensed steam, rust, pipe- 
lines. heating coils and leaking bulkheads may all 
harbour unsuspected supplies of inflammable oils. 
Hollow handrails have been known to fill with 
petrol; defective heating coils are particularly 
liable to contain oil ; and the opening of pumps in 
pump rooms is another potential source of danger. 
Repairs to a tank, itself free from gas, may lead to 
the penetration of a neighbouring filled tank by a 
flame or hot rivet, with disastrous results ; leakage 
from adjoining spaces into a gas-free tank has been 
known to cause trouble, and motor spirit has 
trickled into a purged tank. Mr. Cox added a 
warning that, whenever pipe lines, valves or heating 
coils in a tank have been opened, or a tank is flooded 
with water, a fresh test must be made for inflam- 
mable Another source of danger due to 
inflammable gas, not inherently obvious, was men- 
tioned by Dr. A. C. Thaysen in a paper primarily 
devoted to the generation of hydrogen sulphide by 
the presence of sulphur bacteria in the tank water ; 
this is the generation of gas by nitrate-reducing 
bacteria. A culture of these bacteria was found to 
yield considerable quantities of gas containing 
85°5 per cent. of nitrogen with 10-55 per cent. of 
methane and 3-95 per cent. of ethane. Dangerous 
gases also arise in the distilling and refining of 
petroleum, in which the toxic hazard requires 
attention equally with the risk of explosion. Mr. E. 
le Q. Herbert, in a paper on this subject, referred 
to hydrogen sulphide as a particularly noxious gas ; 
hot only was it the most important noxious gas 
encountered in the refinery operation, he observed, 
but by forming pyrophoric iron sulphide it could 
cause fires and explosions in the refinery plant. 

Some of the means of reducing risks due to gas 
in tanks and other closed spaces have been men- 


gas. 


ILLUMINATION AT THE SCIENCE MusEuM. 


In 1937 an Electric Llumination Exhibition, 
which was of both historical and educational in- 
terest, was organised at the Science Museum, South 
Kensington, and remained open to visitors for 
some months. This has now been given a more 
definite status, while a further 3,000 sq. ft. of space 
has been allotted to it adjoining the Children’s 
Gallery. This extension will enable the collection 
to be brought up to date and provide a home for the 
famous Bryant and May collection of fire-making 
appliances, which has been lent for permanent 
exhibition. This collection, it may. be recalled, 
includes practically every known means for making 
fire from primitive wood friction devices to the 
modern safety match. Among the exhibits are 
an alarm clock which fires a charge of gunpowder 
to light a candle, a decorative tinder holder from 


Uoned above. Others were suggested in papers by China and devices from the South Seas in which heat 
Captain ©. B. Platt, who advocated the wider use is generated by compressing air in a pump. The 
of the tlame-proof apparatus developed in the illumination section proper comprises an historical 


display in which the story of the candle, oil lamp, 
acetylene burner, gas and electric light are traced. 
It includes such interesting objects as the dried 
birds which are used as lamps in the Shetland 
Islands, a lighthouse lamp with a parabolic re- 


coal-mining industry, and by Mr. H. H. Radier. who 
discussed tlame arresters for limiting the extent of 
*onflagrations when they do occur. The primary 
‘nd most potent safeguard, however, is the spread 
of cautio, ary and preventive knowledge regarding 





THE members and guests of the Institution of 
Civil Engineers who attended the annual dinner of 


Park-lane, London, W.1, on Thursday, March 23, | 
were received by the president, Mr. W. J. E. Binnie, | 


proposing the toast of “The Institution,” Sir | 
William Bragg, O.M., referred in appreciative terms | 


In the last | 


place in the materials at the disposal of the civil | 


covery of new alloys and in understanding the | 
From all these causes the work | 


‘the incidence of hazardous conditions, and for this | flector which dates back to 1763, a sign made to 
reason, particularly, the Institute of Petroleum is to 


celebrate the battle of Waterloo, which contains 
1,300 oil lamps, and one of the arc lamps used 
outside the Royal Exchange in 1881. There are 
also a number of exhibits whose object is to demon- 
strate the principles which must be understood if 
good lighting is to be obtained. Most of these, 
including the rooms illustrating decorative illu- 
mination and the various types of lighting from 
fully direct to fully indirect, have been transferred 
| from the earlier exhibition to which allusion has 
already been made. 


THe DuppELL MEDAL. 

The sixteenth Duddell Medal of the Physical 
Society was presented to Mr. R. W. Paul, on Friday, 
March 24. This medal is awarded to “ persons who 
have contributed to the advancement of knowledge 
by the invention or design of scientific instruments, 
or by the discovering of materials used in their 
construction,” and Mr. Paul qualifies, both as a 
pioneer in the manufacture of electrical measuring 
instruments and as a contributor to the early 
development of the cinematograph. He first began 
to make electrical instruments in 1891, and with 
the collaboration of many well-known engineers, 
| turned out a large variety of products, including 
the Ayrton-Mather galvanometer and electrostatic 
| voltmeter. He also introduced the inductometer 
|and other instruments invented by Albert Camp- 


| bell, which enabled high-frequency currents to be 
measured to an accuracy previously unobtainable. 
|In 1903, he invented the well-known Unipivot 
| galvanometer, whose simplicity, robustness and 
high sensitivity still render it popular, and during 
the War was responsible for the development of 
| anti-aircraft height finders and anti-submarine 
devices. In 1919, his business was incorporated 
with the Cambridge Scientific Instrument Company, 
and is now known as the Cambridge Instrument 
|Company. As regards Mr. Paul’s connection with 
the cinematograph, he first showed a projector at 
| the Finsbury Technical College in 1896. This em- 
| bodied a type of intermittent motion for feeding the 
| film forward, which is still employed in modern 
| equipment. In more recent years, he was successful 
|in developing a method of mechanical respiration, 
| which had first been suggested by Sir William Bragg. 
| In this a rhythmical pressure is exerted on the chest 
| by pneumatic means. This causes an involuntary 
|expiration of air from the lungs, which is followed 
| by an inspiration when the pressure is released 
| owing to a recoil of the thorax and diaphragm. The 
mechanism is electrically driven and is in extensive 
‘use under the name of the Bragg-Paul pulsator. 
| Mr. Paul was largely responsible for the exhibit 
|showing the historical development of electrical 
instruments at the exhibition held in connection 
| with the Faraday Centenary, and it was on his 
| initiative that the section for apprentices and learners 
| was introduced into the Annual Exhibition of the 
| Physical Society. 
StaTuToORY WIRING REGULATIONS. 

About a year ago a Committee representative 
of ten electrical organisations was set up under the 
chairmanship of Mr. 8. B. Donkin, to consider the 
desirability of making it compulsory for reasons of 
safety that all electrical installations on ‘‘ domestic 
and similar premises’ should conform to certain 
standards of material and workmanship. This 
body, which is known as the National Committee 
on Statutory Wiring Regulations and Registration, 
appointed a sub-committee under the chairmanship 
of Mr. W. H. Walton, and this sub-committee has 
now published a report, copies of which can be 
obtained from the secretary of the main committee, 
8, Broadway, Westminster, London, 8.W.1. This 
Report remarks that it is a matter for some concern 
that although factory and similar installations are 
subject to statutory regulations, domestic premises, 
often with equally large electrical installations and 
equally numerous pieces of apparatus, are, except 
in West Ham and Bradford, only governed by the 
Electricity Commissioners’ Supply Regulations. 
These regulations do not protect the consumer 
against bad workmanship or the use of unsafe 
materials ; and there is nothing to prevent persons 
without adequate training setting up as electrical 
contractors. Moreover, again with the exceptions 


378 


mentioned, a supply undertaking is obliged to 
connect such faulty installations to its system so 
long as the insulation resistance exceeds a very 
figure. Attempts have been made to remedy 
this unsatisfactory position by voluntary effort, 
but it has been found that there is little response 
from those most concerned. That a remedy is 
required is, however, not only clear from statistics 
such as indicate the increasing use of electricity 
for domestic purposes and the higher voltages 
employed, but from the instances of disgracefully 
poor and often highly dangerous work, which are 
given in the report. It is hoped, as a result, though 
the question is still under discussion, that it may 
he possible to establish a licensing authority which 
will ensure that not only the contractors and their 
employees will be properly qualified, but that the 
work they carry out will reach and maintain a 
certain standard of safety. This body, it is sug- 
gested, might analogous to the Commissioners 
deal with the safety of commercial road 
vehicles, and it is interesting to note that the gas 
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industry is asking for similar powers. 


Works MANAGEMENT. 


\ccording to Sir Alexander Ramsey, O.B.E., a 
successful works manager must be a draughtsman, 
pattern-maker, and moulder; must have a know 
ledge of speeds and feeds, piece-work prices, limits, 
and must also be a psychologist and 
As this list of requisite attributes 


and testing ; 
a leader of men. 
is by no means exhaustive, Sir Alexander's sugges- 
tion that the place of the works manager in the 
economy of industry should be better defined and 
more appreciated than it is to-day can hardly be 
Sir Alexander made 
proposing the toast of ‘ The 
Works Management Association ™ at a dinner given 
by the Association at the Trocadero Restaurant, 
London, W.1, on Tuesday, March 21. The response 
was made by Mr. G. Chelioti, who pointed out that 
the usual lot of the works 
enemies, but none of his 
friends really liked him. Referring to the growth 
of the Mr. Chelioti said that it was 
founded in 1931 as the British Works Management 
\ssociation, was incorporated in 1936, and 
had about 900 members and six branches in different 
of the country Its object was to study 
management as a subject separate from industry. 


regarded unreasonable 


as 


these remarks in 


compliments were not 


manager; he had no 


association, 
now 
parts 


rhere was not a large number of young men trying 
to enter on the management side of industry, so 
that it was necessary to attract to works manage- 
ment temperamentally suited to it, 
should be given special training so that they became 
wedded to industry at an early age. Mr. Chelioti 
mentioned the training and examination scheme for 
works managers which has been prepared, at the 
instance of the Council of the Association, by the 
Professional Standards and Examinations Com- 
mittee of the Confederation of Management Associa- 
tions, and concluded by defining works management 
as the organisation of industry to obtain more and 
better products for human effort. In the 
absence of the president, Sir Valentine G. Crittall, 
to illness, the chair at the dinner was 
taken by the vice-chairman, Lieut.-Colonel S. M 
late. The secretary of the Association Mr. 
Reginald Pugh, and its offices are at Terminal 
House, 52, Grosvenor-gardens, London, S.W.1. 
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\lp BRITISH SHIPPING. 


(mn ‘Tuesday last, Mr. Oliver Stanley, President 
of the Board’ of Trade, announced in the House of 
Commons the general terms of the assistance which 
the Government to extend to British 
shipping and, indirectly, to the shipbuilding and 
marine-engineering industries. The details had been 
iwaited with considerable eagerness, as it was known 
that the placing of important building contracts 
was being held in abeyance pending the disclosure of 
the Government's and various pre- 
liminary hints, such as the carefully-chosen phrases 
of Mr. Stanely himself, at the jubilee dinner of the 
Institute of Marine Engineers, on March 7, had 
indicated that something more than mere palliatives 
was envisaged. The proposals now announced cover 
an annual subsidy of 2,750,000/. for five years in aid 
of tramp shipping, excluding coasters; a grant, 
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during the same period, but limited to 500,000/. per 
annum, to encourage shipbuilding ; and ioans to ship- 
owners, up to a total of 10,000,000/., towards the 
cost of new tonnage. These would be on terms 
similar to those of the “‘ Scrap and Build ” Act, but 
would involve no contingent undertaking to scrap 
existing vessels. In addition, Parliament is to be 
asked to sanction expenditure up to 2,000,000/. on 
the purchase of serviceable vessels which might 
otherwise be sold to foreign owners, or to ship- 
breakers. No direct financial assistance is pro- 
posed to be given to vessels in the coasting trade, 
but every endeavour is to be made to co-ordinate 
the sometimes conflicting interests of road, rail, and 
coastwise transport undertakings, to ensure that 
each obtains a fair share of the available trade. The 
absence of any more definite proposal to assist 
coastwise shipping may arouse criticism, but the 
other proposals should provide a valuable stimulus in 
the shipping and mercantile shipbuilding industries. 








THE NEW PATENTS BILL. 


A BILL is at present before the House of Lords 
for the purpose of amending the existing Patents 
Acts of 1907 to 1938. It is a short Bill, and deals 
only in effect with the times within which certain 
matters may be done. It is, however, quite im- 
portant in its way, because it makes clear to an 
applicant what time he has available for taking 
certain steps, what extension of time he may obtain, 
and at what stage he must apply for such extension 
of time, should he require it. It also strengthens 
the Patent Office, in that it enables them to insist 
on appropriate steps being taken at stated times, 
and specifically franks them in respect of certain 
practices at present carried out in connection with 
the granting of extensions of time, which perhaps 
might be inferred from previous Acts although not 
specifically prescribed. 

The new Bill makes clear, for instance, that if an 
applicant desires to have an extension of time from 
twelve to thirteen months for filing his Complete 
Specification, he need not apply for that extension 
of time before the expiry of the twelve months, 
and may apply even after the twelve months, but 
before the end of the thirteenth month ; that is to 
say, in effect, when he actually lodges his Complete 
Specification, and not at some time prior thereto. 
This is typical of the type of amendment made at 
various places in the Bill. There is another type 
of amendment, enabling the Patent Office to take 
an action, such as the acceptance of a Specification, 
after the statutory period, provided the inventor 
has made it in form for acceptance within that 
period. 

The Bill, however, seems a little unfortunate by 
the introduction of a new stage between the filing 
of the Complete Specification and the acceptance 
thereof, or rather by the name given to that stage. 
The stage is that at which an application “ shall 
be deemed to be completed.” The use of this word 
‘completed > apparently may lead to confusion 
with the filing of the Complete Specification. An 
application is often spoken of as being completed 
when the Complete Specification is lodged. Although 
this may be a loose usage of language, it is a common 
usage, and the difficulty could be avoided by the 
use of a different term in the Bill. The stage in 
question is in effect when an applicant has lodged 
a Complete Specification, perhaps suitably amended 
it after the official search has been made, and this 
Complete Specification is in form for acceptance. 

It would appear that the Bill need not use the 
phrase “‘ an application shall be deemed to be com- 
pleted,” which might be ambiguous, but could use 
such a phrase as “ an application shall be deemed to 
be in order for acceptance,” or * acceptable,”’ which 
would not confuse this stage with the stage of filing 
the Complete Specification. An applicant must put 
his Complete Specification in form for acceptance 
within the prescribed period, but actually the Patent 
Office need not, according to the Bill, accept it 
within that period, but at some later date, presum- 
ably having regard to the amount of work they may 
have in hand. Another case in which a time limit 
is now clearly stated is that in which an appeal is 
lodged before the Appeal Tribunal. In these cir- 


cumstances, although the matter was previously 
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inferred, it is now specifically proposed to be pro 
vided that the Tribunal shall determine the time 
allowance which may be granted. The Bill is to 


apply to acts done before as well as after the passing 
of the new Act, and the Act when passed is to be 
incorporated in the existing Acts. This may seem 
a small point, but it means that a Consolidated Act 
is printed, which makes reference to the legislation 
as a whole a simple matter, although on the other 
hand, it partially throws out of gear the text-books 
which contain the Act in its previous form. 








ENGINEERING OUTLOOK. 
XI. 

THE year 1938 was a very active one for marine 
engine builders in spite of the depression in mer- 
cantile shipbuilding. A large volume of work was 
on hand in connection with the naval shipbuilding 
programme since the private marine engine builders 
supply the machinery for warships built in the Royal 
Dockyards as well as those built by private firms, 
Moreover there was quite a considerable rise in 
exports of marine engines, both separate and fitted 
in ships, while the work in hand for mercantile 
shipbuilding probably constituted quite a. satis. 
factory volume, since the marine engine builders 
are concerned primarily with the tonnage of new 
ships launched rather than with the new orders 
received. Nevertheless, by the end of the year the 
collapse of mercantile shipbuilding was beginning 
to be felt in the marine engineering shops and the 
work on hand declined from about 1,000,000 h.p. 
at the beginning of the year to about 800,000 h.p. 
at the end. Although naval work must provid 
a substantial volume of orders over the next two 
or three years, the long term outlook for the marine 
engineering industry must be regarded as a very 
poor one unless steps are taken immediately to 
revive the mercantile shipbuilding industry. Several 
developments during 1938 encouraged the view that 
owing to the necessity of providing an adequate 
merchant fleet against the possibility of war, the 
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Government may. adopt measures of assistance 
A new measure of this kind was announced 
this week and is dealt with elsewhere on this 
page. 

In effect there are two main causes for the 
decline in shipbuilding activity. The first is the 


general decline in international trade which makes 
it difficult for British shipowners to utilise their 
existing vessels fully and profitably, with the result 
that there is little or no incentive to incur fresh 
capital expenditure: and the second is the high 
cost of shipbuilding in this country which has 
resulted in a high proportion of the total orders for 
ships, even many placed by British firms, going to 
foreign yards. The position is aggravated by the 
fact that the shipping and shipbuilding industries 
in many countries are subsidised by their respective 
governments, but, generally speaking, these subsidies 
do not account for the whole difference in costs. 

In Table I are shown index numbers of shipping 
freights as published by the Chamber of Shipping 
of the United Kingdom on the basis 1935 = 100. 
The publication of time-charter rates, which have 
been included in this series in past years, has now 
ceased and these are therefore omitted from the 
table. It will be seen that freight rates, after 
declining sharply from September, 1937, to Febru- 
ary, 1938, remained remarkably constant through- 
out the remainder of the year at a level, which 
though well below that of 1937 was in excess of the 
level for previous years and only slightly less than 
that for 1929. 

The stability of rates during 1938 was due to the 
voluntary scheme for the maintenance of minimum 
freight rates and the regulation of tonnage first 
put forward, in September, 1937, by the Tramp 
Shipping Administrative Committee. When the 
minimum freight scheme was formally adopted @t 
the beginning of 1938 the proposal for a scheme ot 
compensation for laid up tonnage on the lines of 
that already in operation for tankers was turned 
down. Towards the end of 1938 some anxiety 
was felt regarding the future of the minimum freight 
scheme. The fall in trade resulted in a consider- 
able increase in the number of idle vessels, P@ 
ticularly in the River Plate, and a few shipowne™ 
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not signatories to the scheme, caused a great deal 
of dissatisfaction by quoting rates a shilling or two 
below the minimum. It was, however, generally 
felt that the inactivity of the Plate Chartering 
market was not due to the minimum rate scheme, 
but rather to inability to sell cargoes. During the 
early part of 1938 a number of vessels were fixed 
on time basis for the homeward voyage thus evading 
the minimum freight rates, and in order to avoid a 
similar development this year the Tramp Shipping 
Administrative Committee announced that ship- 
owners fixing any of their vessels on time charter 
must exclude the carriage of grain, seeds or offals if 
loading in Argentina or Uruguay for any destination 
covered by the scheme. 

\t their meeting in January, 1939, the Freight 
(Co-operation International Consultative Committee, 
which was attended by representatives of Denmark, 
Finland, France, Germany, Greece, Holland, India, 
Yugoslavia, Norway, Sweden and Great Britain, 
expressed themselves very satisfied with the first 
vear’s working of the minimum freight schemes. It 
was decided to continue the scheme without altera- 
tion. At the same time, the committee expressed 
a desire for reconsideration at an early date of 


Taste I.—Index Numbers of Shipping Freights. 
Old Series New Series. 
1924 100. 1935 100. 
1929 S4 133-5 
1930 65 
1931 67 
1932 64 
1933 61 
1984 64 
1935 o4 LOO-0 
1936 112-6 
1937 175-6 
1938 126-9 
1937 
January 167-7 
February .. 157-9 
March ‘ 158-9 
April ae 176-8 
May , 185-4 
June n 187-1 
July 185-0 
August . ‘ ‘ 193-3 
September 201-7 
October 190-0 
November 162-0 
December 141-0 
1438 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 





measures for the international adjustment of supply 
of tonnage to the demand. Foreign owners in 
particular were anxious to revive the plan, but 
certain British owners are stated to be doubtful of 
the effects of such a scheme in view of the lower 
running costs of their competitors. It is pos- 
sible that the new move made by the Govern- 
ment this week may cause a revival of proposals 
of this kind. There can be little doubt that 
& scheme for regulation of tonnage is a natural 
corollary of a minimum freight scheme and would 
be very valuable in strengthening the latter. 

The value of such a scheme has been amply 
demonstrated by the continued operation of the 
International Tanker Pool, and although tanker 
freights fell seriously during 1938, there is little 
doubt that the fall would have been even greater 
had it not been for the activities of the Pool. ‘The 
membership of the Pool increased during the year, 
but a sharp increase had to be made in the rates 
of contribution levied on tonnage in employment, 
owing to the rise in the laid-up tonnage figure. 
By August this had risen to 1,100,000 tons dead- 
weight, and the contribution rates which had been 
nominal from 1937 until May, 1938, at } per cent. 
for voyage and 1 per cent. for time charters were 
raised to 10 per cent. and 124 per cent., respectively, 
— May, and 12} per cent. and 15 per cent. in October. 
By the end of the year, however, there was an 
provement in the laid-up position, the unem- 
“oyed figure falling to 570,000 tons deadweight. 
Che position might have been much worse had the 
whaling factories, which entered the tanker market 
on a Jarge scale in 1937, also done so in 1938. 
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The experience of the tanker trade during 1938 | however, totalled only 505,096 gross tons, compared 
is somewhat difficult to explain, since it is esti-| with 1,057,245 gross tons in 1937, with the result 
mated that world production of petroleum declined | that the gross tonnage of vessels under construction 


by only about 3 per cent. compared with 1937. 


| in British yards fell from a maximum of 1,184,635 


Consumption, however, must have declined to an | gross tons in the third quarter of 1937 to 779,762 
even greater extent, and the increase in the average | gross tons at the end of 1938. 


speed of tankers due to the growth in the number | 
of modern vessels, of course, implies that a smaller 
number of vessels is required to deal with the same 
The improvement towards the 
end of the year is believed to have been due mainly 


volume of trade. 


to the purchase of war stocks by European Govern- 
ments. 

In several quarters anxiety has been expressed 
regarding the future of the Pool, owing to the high 
level of new tanker construction. During 1938, 
112 new tankers were launched of a gross tonnage 
of 907,053, compared with 770,000 gross tons in 
1937 and 668,000 gross tons in 1936. Against this, 
only 100,000 tons were broken up in 1938. More- 
over, some 2,200,000 tons of new tankers are booked 
for delivery over the next two years. There is 
thus likely to be a substantial increase in the world 


That the true position is even worse than is 
| revealed by Table III is shown by the fact that a 
| considerable proportion of the tonnage on which 
| work was commenced in 1938 was actually ordered 
}in the previous years, and new orders received 
| during 1938 are estimated to have totalled less than 
| 300,000 gross tons, compared with 854,095 gross 
|tons in 1937 and 1,091,446 gross tons in 1936. 
| As a result it has been estimated that unless the 
| flow of orders starts again, the completion of a 
|number of liner and cargo vessels now fitting out 
|is likely to reduce the total under construction in 
British yards to 500,000 tons in 1939. In other 
words, only about one-quarter of the total merchant 
| shipbuilding capacity of the country will be occupied 
| with work. 
In contrast with the British position, shipbuilding 





tanker tonnage, and while in the long run the | activity abroad has shown a marked increase during 
consumption of oil is likely to rise and so absorb | 1938 and many foreign yards are now working to 








TaBLe IT.—-Idle Tonnage (Chamber of Shipping of the | TABLE III.—Shipbuilding : Great Britain and Ireland. 
United Kingdom.) 
: . | Vessels under 
Date on Net Date. on, Net Vessels | Vessels Construction 
Tonnage. Ponnage. | Commenced. | Launched. (at end of 
a 2 owe quarter). 
1930 1935— 
January 1 360,000 January | 883,300 
April 1 918,000 April 1 705,700 | Gross Tons. | Gross Tons. | Gross Tons 
July 1 935,000 July 1 599,100 1913 ia 466,582 485,038 2,002,699 
October 1 1,002,000 October 1 512,300 1930- 

1931— | 1936— Ist Qr. 426,570 1,614,993 
January 1 1,593,000 January 1 435,600 | 2nd ,, ! 230,466 1,392,063 
April 1 1,920,000 April 1 473,900 3rd ,, 160,714 1,116,746 
July 1 | 2,044,000 July 1 502,200 4th 131,995 908,902 
October 1 ..| 2,089,000 | October 1 402,900 1931 

1932 1937 Ist Qr. 33,000 146,000 694,000 
January 1 1,966,000 | January 1 .. 212,400 2nd ,, 23,000 170,000 556,000 
April 1 1,800,000 | April 1 | 90,300 3rd | 39,000 | 80,000 417,000 
July 1 2,196,000 | July 1 ; 61,200 4th ,, | 105,000 | 71,000 401,000 
October 1 ..| 2,182,000 October 1 99,500 | 1932— 

1933 1938— ist Qr. d | 25,700 | 35,000 373,000 
January 1 1,971,000 | January 1 .. 174,600 2nd ,, | 28,000 | 69,000 281,000 
April 1 1,836,000 | April 1 vu 339,300 3rd ,, il 10,800 | 48,000 238,000 
July 1 1,946,000 | July 1 : 332,000 4th ,, .| 7,400 | 35,000 230,000 
October 1 1,572,000 October 1 455,700 1933 — 

1934 1939. Ist Qr. 77,000 | 13,000 252,000 
January 1 1,240,000 | January 1. 452,400 2nd ,, 50,000 11,000 287,000 
April 1 1,079,000 3rd 40,000 42,000 304,000 
July 1 1,042,000 4th ., 75,000 65,000 331,000 
October | 818,000 1934 

Ist Qr 203,000 35,000 451,000 
? at 2nd .. : 147,000 36,000 587,000 
this increased tonnage, this is hardly likely to be) 3rd ,, , ost 77,000 183,000 604,000 
: : . ~ . 4th ,, , 93,000 207,000 597,000 
the case in the immediate future. For the present | ;935— | 

the Council of the International Tanker Owners’| 1st Qr. , 144,386 / 106,097 558,815 

peli = Nan ln Roce Aiken sas rel i 2nd ,, 108,122 | 116,011 560,321 

Association would seem to have the position well in| 3rq " | 418,979 | 112,840 530.554 

hand, since at a meeting held at the end of February, | mm . -| 311,100 132,139 743,086 

1939, it was decided to make no change in the| ist qr. 194,275 842,361 

existing rates of contribution to the Pool. = ” peed nn pony tn 

. > . , : “ 212, 928,5 
Apart from the evidence furnished by the fall in| 4th ” 280'397 963.642 





freight rates, some indication of the decline in | 1937 





shipping activity during 1938 is provided by the ond . 367,698 i 190,973 
Board of Trade Estimates for net national shipping, #"1 ay ge s oaevaee 
receipts in the last few years. After increasing from | 193 padi Srnytet 
85,000,0001. in 1936 to 130,000,000/. in 1937, these | 1st, Qr. s7aese ae | Se 
declined to 100,000,000/. in 1938. There is, more-| jr.” ‘races | SonTTD | BAB eeL 

241,627 779,762 


over, reason to think that these figures may be | 4th ,, 87,632 
somewhat optimistic. Bearing in mind that few| —— 
orders for new ships were placed by British ship-| capacity. Thus, if comparison be made between 
owners in 1937, it is not surprising to find that new | 1929 and 1938, while the gross tonnage of vessels 
orders were at a very low level in 1938. on which work commenced in Great Britain fell 
The fact that by the end of 1938 shipping activity | from 1,650,000 to 505,000, the corresponding figure 
had fallen back to approximately the level of 1936| for the rest of the world rose from 1,347,000 to 
is borne out by the figures for idle tonnage published | 2,027,000 gross tons. In 1938, therefore, out of a 
by the Chamber of Shipping of the United Kingdom | total of 2,532,000 gross tons on which work was 
and shown in Table II. The lowest figure reached | commenced in the world as a whole, British yards 
was 61,200 tons on July 1, 1937, and there was then | accounted for only about 20 per cent., compared 
a more or less steady increase to 455,700 tons on| with 55 per cent. in 1929. The comparison of 
October 1, 1938, followed by a very slight decline | launchings is rather more favourable to British 
to 452,400 tons on January 1, 1939. The last two | yards, from which 1,523,000 gross tons were launched 
figures are the highest recorded since July 1, 1936, | in 1929 and 1,019,000 gross tons in 1938, while the 
but are, of course, very much below the figures of | corresponding figures for foreign yards were 1,270,000 
the depression years. gross tons and 1,967,000 gross tons, respectively. 
Turning to shipbuilding activity, the full serious- | In this case, therefore, the British share fell from 
ness of the present position is not revealed by the | 544 per cent. in 1929 to 34 per cent. in 1938. 
vessels commenced, launched and under construc-| ‘This state of affairs has not been brought about 
tion, shown in Table ITI, though even these present | solely by the desire of foreign countries to be 
a picture which is far from satisfactory. It is true independent of British shipbuilders, and, in fact, 
that total launchings for 1938 totalled 1,030,375 | British shipowners have been placing an increasing 
gross tons, which compares with 920,822 gross tons | volume of orders with foreign shipbuilders. At the 
in 1937 and is the highest figure for any year since end of 1938 the estimated value of shipbuilding 
1930, when launchings totalled 1,479,000 gross tons. orders in hand in foreign yards for British owners 
The vessels on which work was commenced in 1938, | was 7,000,000/., a fact which called forth a strong 
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protest from the Confederation of Shipbuilding and 
Engineering Industries at a meeting at York in 
February, 1939. Since the work building in British 
yards for export was valued at only about 3,500,000/., 
there now a considerable adverse balance, 
compared with a favourable balance of some 
19,000,0007. in 1929. 

Actually the export position improved slightly 
in 1938, as is shown in Table LV, which gives the 
total launching and the launching for export in the 
principal shipbuilding countries of the world. 


18 





British launchings for export rose from 124,342 gross 


TABLE IV.—INTERNATIONAL 


1937 


Launching 
for Export. 


Total 
Launching 


United Kingdom 920,822 124,342 
Japan 451,121 14,746 
Germany 435,606 228,708 
United States 230,445 443 
Holland 183,509 44,449 
Sweden 161,008 00,927 
Denmark 131,411 113,878 


tons in 1937, or 13-5 per cent. of total launchings 
in that year, to 206,176 gross tons, or 20 per cent., 
in 1938. Nevertheless, the latter figure was 
exceeded by German launchings for export, which 
totalled 247,106 gross tons, or 51-4 per cent. of 
total German launchings. 








Tasuie \ Marine Engineering : Total Employment 
United Kingdom 
! 
Date Number Number Number 
Insured. Unemployed Employed. 
July, lv2u 08,450 5,211 53,239 
1930 60,670 0,347 50,723 
1931 5,240 26,224 29,016 
193z 0,530 20,274 
1933 46,220 21,833 
134 46,750 13,621 
1935 45,050 12,049 
1436 49.060 6.0138 
1937 3,780 | 4,391 49,389 
103s 7,180 4247 | 52,933 


The future of the British mercantile shipbuilding 
industry depends very largely on the degree to 
which the Government are prepared to assist the 
shipping and shipbuilding industries. Following 
the invitation of the President of the Board of 
Trade in the House of Commons on July 8, 1938, 
to the shipping industry to submit proposals for 
Government aid, exhaustive inquiries into the facts 
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ness to co-operate with the Board of Trade and the 


shipbuilding industry in an immediate consideration 
of the vital and urgent problem of shipbuilding and 
of the action which should be taken in regard to it.” 

The suggestion of creating a reserve tonnage for 
emergency purposes was first put forward by Mr. 
Philip Haldin and is frequently referred to as the 
Haldin scheme. In addition to creating a reserve 
of vessels, it aimed at the modernisation of the 
mercantile marine, the elimination of competition 
from old vessels, and the stimulation of the ship- 
building industry. If carefully put into force, the 


LAUNCHINGS, 1937 anv 1938. 


1938. 


> ™ Jere ~ 
is Total Launching Pescontage 
of Total Launching for Export of Total 
for Export. ' -xport. | for Export. 
| 

13-5 1,030,375 206,176 20-0 
3-3 441,720 1,915 4-3 
92-6 480,797 247,106 51-4 
0-2 201,251 108 0-1 
24-2 | 230,545 47,208 19-7 
56-5 166,464 113,205 68-0 
86-6 158,436 106,363 67-1 


scheme would appear to offer a means of circum- 
venting the essential divergence between the interests 
of shipowners and the requirements of defence. 
The shipowners are naturally averse to the creation 
of additional tonnage in peace time, which is not 
actually required to meet an expansion of trade, 
yet there is a strong volume of opinion that the 
interests of national defence require a substantial 
increase in the number of vessels flying the British 
flag. Lord Craigmyle, for example, recently stated 


that Great Britain was short by 2,000 ships of the | 


type which carried essential food and munitions in 
an emergency, and similar views have been put 
forward by a number of prominent men in the 
industry. The report of the Liverpool Steamship 
Owners’ Association, on the other hand, denies this 
view and states that in arriving at this conclusion 
no account is taken of the increased carrying power 
of ships in relation to gross tonnage figures. 
Nevertheless, it is generally agreed that the recent 
decline in the tonnage of vessels flying the British 
flag must be arrested and the shipbuilding industry 
must be revived. It is not sufficient that the 
country should have a shipbuilding capacity of 
approximately 2,000,000 gross tons, since if the 
present low level of activity continues the skilled 
labour on which the industry relies will become 
dispersed among other industries. The new move 


Taste VI.—Unrrep Kinepom: Exports or Marine ENGINES AND MAcuHINERY (£000). 
1930. 1931 1932 1933 1934 1935 1936 1937 1938. 
1. Steam 
Reciprocating engines 1,311 20 245 101 160 221 336 465 
furbines bas S31 176 od | -- 67 92 37 { . 
Boilers 537 503 201 34 83 104 229 av nano 
Other machinery 633 Up | 232 186 61 155 196 163 
Motorsh: ps 
Engines 2,509 813 65 44 85 197 308 153 
Other machiner 404 163 49 s 63 64 86 37 f 00° 
Separate. | 
Steam reciprocating 169 74 28 25 31 27 23 41 30° 
Internal combustion 477 237 223 364 305 378 403 501 619 
Total 7,473 $722 1,319 seo 877 1,233 1,673 1,596 2,849 


* Estimates 


have been made by committees of the Chamber of 
Shipping. In January, 1939, the proposals put 
forward by the various sections of the industry were 
co-ordinated by the Joint Shipping Policy Com- 
mittee of the Chamber of Shipping and the Liverpool 
Steamship Owners’ Association, and were then 
submitted to the Government. Among other pro- 
posals, it was suggested that the Government should 
renew the tramp subsidy for five years at the rate 
of 2,500,0001. per annum; Parliament should vote 
5,000,000/. per vear for five years for the purpose 
of creating a Liner Defence Fund ; a subsidy should 
be given to tramp shipping on near Continental 
routes of 500,000/. per annum. Two very important 
points as far as shipbuilding is concerned are that 
the shipping industry stressed its preparedness, if 
the Government desire, to look further into the 
possibility of creating a reserve of tonnage for 
emergency purposes ; and they record their “ willing- 





made by the Government, already referred to, will, 
it is hoped, do much towards helping the shipping 
industry to meet foreign competition. It must not, 
however, be overlooked that a restoration of pros- 
perity to shipping will not automatically solve the 
difficulties of the shipbuilding industry. The recent 
placing of orders abroad by British shipowners has 
not been due entirely to the fact that this represents 
a method of realising frozen balances in countries 
with exchange control, and there is undoubtedly a 
serious discrepancy between shipbuilding costs in 
this country and abroad, whether this be due mainly 
to subsidisation abroad or to differences in wages 
and raw material costs. According to the Deep Sea 
Tramp Fact Finding Committee of the Chamber of 
Shipping, the cost of building a cargo vessel of 
7,500 tons deadweight rose from 67,500/. in 1929 
to 108,000/. in 1937, and there was no reduction on 
this figure in 1938. Speaking at the launch of a 
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9,100-ton steamer from the yard of Messrs. Joseph 
L. Thompson and Sons, Limited, the chairman o! the 
company stated that “ his firm had studied in every 
way how under present circumstances they could 
reduce prices, and he was perfectly honest in saying 
that the only way this could be done was by reducing 
the wages of all engaged in the building of ships.” 
The gravity of the outlook for both shipping and 
shipbuilding has been summarised by Mr. F. (. 
Pyman, ex-President of the Shipbuilding Employers’ 
Federation, writing in “ Lloyd’s List” review for 
1938. He states that if during the next ten years 
our shipyards were to build no more than the 
amount built during the past ten years, then the 
tonnage owned by the United Kingdom would 
decline from the present figure of 17} million to 
about 11 million. In order to maintain the merchant 
fleet at its present level, British shipyards must 
build not less than 1} million tons per annum over 
the next ten years. 

During 1938 the Clyde held premier place as 
regards the launching of merchant vessels with 
412,422 gross tons, followed by the Wear with 
169,001 gross tons and the Tyne with 141,897 gross 
tons. Of the individual shipbuilding firms the 
first place was held by Messrs. Harland and Wolff, 
Limited with 132,518 gross tons, who were followed 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited (98,031 gross tons); Messrs. John Brown 
and Company, Limited (97,280 gross tons) ; Messrs. 
Cammell Laird and Company, Limited (68,456 
gross tons), and Messrs. Lithgow’s Limited (67,607 
gross tons). 

As stated at the-.beginning of this article the 
prosperity of the marine engineering industry 
during 1938 was based largely on naval work which 
continues to show a marked expansion. The Navy 
Estimates for 1939, comprising a total gross ex- 
penditure of 153,661,681/., are the largest ever 
issued in peace time and it has been officially stated 
that the Estimates will be still higher next year. 
The displacement tonnage of naval vessels under 
construction, which had increased from 139,345 
tons on January 1, 1935, to 547,104 tons on Janu- 
ary 1, 1938, actually showed a small decline during 
the year to 544,000 tons on January 1, 1939. A 
very sharp increase, however, has been taking 
place during the first quarter of the current year 
and it is estimated that at the present time the 
figure amounts to 659,500 tons. An interesting 
indication of the importance of naval engineering 
work to the marine engineering industry is the fact 
that estimated Government expenditure on pro- 
pelling machinery is up from 9,734,0001. in 1938/39 
to 13,722,0001. in 1939/40. The latter figure is not 
very much below the estimated expenditure on 
hulls which amounts to 18,919,000/. for 1939/40. 

The effect of the increased work on hand during 
1938 is reflected in the figures for employment in 
the marine engineering industry shown in Table V. 
It will be seen that while the number insured in- 
creased from 53,780 at July, 1937, to 57,180 at July, 
1938, the number unemployed showed a slight 
decline from 4,391 to 4,247. The number in 
employment thus rose from 49,389 to 52,933, the 
highest figure since 1929. 

A contributory factor to the increased activity 
of the industry has been a rise in exports of marine 
machinery from 1,596,000/. in 1937 to an estimated 
total of 2,849,000/, in 1938. This was due mainly 
to an increase in exports of machinery fitted in 
ships and while exports for 1939 should be reason- 
ably high in view of the rise in the gross tonnage of 
launchings for export between 1937 and 1938 4 
very serious decline is likely to occur thereafter. 
It is worth stressing that exports in 1938 were still 
far below the pre-depression level and in 1930 the 
total value of exports amounted to 7,473,000. 
Exports by classes are shown in Table VI, but the 
figures do not include marine steam turbines ¢% 
ported separately, since these are not recorded as 
distinct from steam turbines for other than marine 
use. Total exports of steam turbines, howeve!, 
declined from 538,148/. in 1937 to 463,536/. in 1938. 

The total output of marine engines in 1935 was 
probably of the order of 2,500,000 h.p., as against 
an estimated figure of 2,200,000 h.p. in 1937. Of 
the leading firms in the industry no returns have 
been issued for 1938 by Messrs. Vickers-Armstrong* 
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Limited, who occupied first place in 1937 with an 
output of 301,500 h.p. Of the firms whose output 
has been published, Messrs. Harland and Wolff, 
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LEAD-BEARING STEELS. 








imited, occupy first place with 288,255 h.p., followed , , 
es Jebn sane and Conant Limited Steel. | Condition.* | am. Yield Potat, | Elongation. | a Izod Value | Brinell. 
(250,000 h.p.), Messrs. Parsons Marine Steam Turbine —_ eer ORS | : 
Company, Limited (194,500 h.p.), Messrs. Wallsend | Tons per sq. | Tons per sq. | Per cent. on | Per cent. Ft.-Ib, No. 
Slipway and Engineering Company, Limited | in. LS - x JT, | 
x7 29% ie | 0-40 t. carbon .. N 36-7 se | 26-0 | 43-4 26 155 
(157,320 h.p.), Messrs. R. and W. Hawthorn Leslie | 0-40... GCN. Ledloy. || N | 39-9 21:9 | 25-0 41-0 25 165 
and Company, Limited (142,400 h.p.), Messrs. Fair- | oo | Pits ee ° gl | 
field Shipbuilding and Engineering Company,|°°40» » carbon. ..)\WQ &T. |f 51-9 °S + a. = 
Limited (126,300 h.p.), and Messrs. Yarrow and 0-40 ,, ,, G.K.N. iedioy’:| F600 dee. c: \ 50-2 43-7 a 8 58-8 47 —_ 
. Limi Mm. w bon .. be N 33-0 20-0 32-0 59-2 64 143 
Company, ted pet anger ‘ ah oo GEN. Ledloy. . N 31-0 20-4 | 36-0 61-5 86 | 137 
It is interesting compare these figures with| . A . 
those of the leading marine-engine builders abroad. — eee xii Lledioy |. _ 3:3 4 4 i ¢ | 4 
Assuming that Messrs. Vickers-Armstrongs’ output | je 
did not decline substantially in 1938, three British| + ~ — Normalised; W.Q. = water quenched ; T = tempered ; C.D. = cold drawn. + Mean of three results given. ¢ Contains 


firms occupy the leading positions. There were, | Mn. 1-10 per cent. ; 8, 0-10 per cent. 
however, at least eight foreign firms with an output | were obtained on steels from the same cast, a portion of 
in excess of 100,000 h.p. Of these the most im- | Which has had a lead addition. Furthermore, tests to 
portant were Messrs. Burmeister and Wain, Limited, ae ~ a pope me Rocce «9 44 
Copenhagen (234,320 h.p.), Messrs. Cantieri Riuniti| 5) 5+ ine pone athens Seni dee ainteiitaed cond ect 
dell’Adriatico, Trieste (192,000 h.p.), Messrs. The bearing steels, in the heat-treated condition, are 
General Electric Company, U.S.A. (172,500 h.p.),| almost identical. We understand also that case- 
and Messrs. Friedrich Krupp Germaniawerft A.G.| hardening tests on low-carbon lead-bearing steels, by 


Kiel-Gaarden (150,260 h.p.) . 

The naval work on hand should ensure a reason- 
ably high level of activity in the marine-engineering 
industry during the next two years, while in the 
current year this should be supplemented by a 
moderate volume of export work. The Government, 
however, have stated that, so far as can be foreseen 


| box methods and by the cyanide-bath treatment, have 
| yielded a case of satisfactory hardness and a core 
| responding well to quenching treatment, this resulting 
in a fine-grained and tough structure. With regard 
to alloy steels, it is pointed out that the lead addition 
gives results comparable with the carbon steels from 
the standpoint of machinability, but that a good deal 
of work has yet to be done to explore fully the effect 








at present, the year 1940/41 should see the peak of | on a wide range of mechanical properties. It is added, 
naval expenditure, and it also appears that export | however, that a lead-bearing chromium-molybdenum 


work will show a serious decline after about the | tee! has been successfully applied to the manufacture 


. > 195 T | of ratchet box spanners, the material responding well 
ine of tte rhe long term prospects of the to oil-hardening and the improved machinability 
industry are, therefore, dependent on the measures | resulting in a 40 per cent. increased output. 
adopted to revive merchant shipbuilding and it is | 
satisfactory to note that a decision has now been | 


taken on this point. THE LATE SIR FREDERICK GEBBIE. 


We note with regret the death of Sir Frederick 
THE “G.K.N. LEDLOY’’ LEAD- | St. John Gebbie, C.LE., which occurred at his home, 
BEARING STEELS. | mod Sn ae Sicha whe aceal Ge een 

WuiLe lead has been added to various copper alloys | Public Works Department for 33 years, was the second 
and, more recently, to aluminium, with a view to | son of the late Mr. Francis Gebbie and was born at 
improving the machinability of these materials, the! Byenos Aires on August 7, 1871. He was educated 
introduction of the metal into steels constitutes a| g¢ Edinburgh Collegiate School and at the University 
somewhat striking innovation. Messrs. Exors. of James | of Edinburgh, and entered the Royal Indian Engineering 
Mills, Limited, Bredbury Steel Works and Rolling | College Coopers Hill, in 1890. Passing out sixth in 
Mills, Bredbury, near Stockport, who are the originators | order of merit in July, 1893, he was posted assistant 
of a process for the production of lead-bearing steels, | engineer of the Public Works Department, Bombay, 
termed “ G.K.N. Ledloy,” claim that, by the addition | auth proceeded to India after undergoing the preliminary 
of lead, they are able to improve the machinability of | riod of practical training in England. He was 
the majority of steels by as much as 60 per cent. withoat promoted to the rank of executive engineer in 1899 
in any way impairing the mechanical properties,| and afterwards became, successively, superintending 
response to heat treatment or fatigue resistance of the | engineer in 1911 and chief engineer, in Sind, in 1915. 
materials. No technical details of the alloying process | [yn the following year Gebbie was made secretary to 
ee able Zr, Publication, it, being merely stated | che Public Works Department of the Bombay Govern 
ie method by which the lead is added, apparently | ment, and after occupying this position for four years 




















in amounts of the order of 0-20 per cent., is applicable 
to the manufacture of all steels made by melting and 
ingot-casting methods. It is added that the methods 
employed ensure the homogeneous distribution of the 
lead, which metal, as is well known, is insoluble in 


solid steel and only slightly miscible in the liquid | 


condition, and that microscopical and X-ray methods 
ot investigation and the examination of electrical 
properties afford evidence that the lead exists in the 


steel principally in the metallic state in very finely- 
divided particles of sub-microscopic size. The effect | 
of the lead inclusion in improving machinability is 
thought to be two-fold, the lead acting as a chip 


“enerated during chip formation. 

\ number of machinability tests conducted on a 
series of steels from identical casts, one portion of a 
cast being untreated and the other having a lead 
addition, appear to show that the lead-bearing steels 
are definitely superior. For example, the heat generated 
during turning and the wear of the tool is shown to 
be distinctly less in the case of the lead-bearing steels. 
It is, moreover, added that the cooler cutting qualities 
- the G.K.N. Ledloy steels enable increased feeds to 
’e used in such operations as turning and drilling, 


while the smoother finish resulting from the better | 


hip formation allows of higher cutting speeds, there- 
oy _ Converting the greater tool life into the more 
selul 
substantiation of their claim that the mechanical 
properties of the lead-bearing steels are not sacrificed 
by the improvement in machinability, Messrs. Exors. 
« James Mills quote the mechanical-test figures shown 
in the above table. They state that the values given 


and advantageous increase of output. In| 


| proceeded to Egypt as chairman of the Nile Projects 
| Commission, the object of which was to investigate 
| various matters connected with irrigation schemes. 
On his return to India in 1921, he was appointed 
| Inspector-General of Irrigation, and, when this position 
was abolished in the interests of economy, in 1923, he 
was given the position of consulting engineer to the 
Government of India. For his services he was made a 
C.I.E. and received a knighthood in 1925. 

Sir Frederick retired in 1926 and came to live in 
Edinburgh ; his removal to Surrey only took place a 
short time ago. He will chiefly be remembered for his 


breaker : Popeake= s- | efforts in connection with the promotion of the great 
reaker and also as a lubricant minimising the wear | 
between the tool and the chip and reducing the heat | 


Lloyd Barrage scheme at Sukkur, on the River Indus. 
His long period of service in Sind had made him 
familiar with the irrigation needs of the Province, and 
he also possessed an intimate knowledge of the erratic 
behaviour of the Indus. Work on the barrage was 


| begun in 1923 and it was officially opened by the 


Viceroy of India on January 13, 1932. Hence, much 


| of the actual constructional work was carried out after 


Sir Frederick had left India, but the inception of the 
project was to some considerable extent due to his 


| enthusiasm. 








Tse Morris Moror-Car Factrory.—Messrs. Morris 
Motors, Limited, Cowley, Oxford, inform us that the 
output of cars from their factory at Cowley, during 
February, constituted a record for that month. The 
factory is capable of a maximum output of 600 cars a 
day, and production has been s ed up to within a 
few unite of this total, which is usually only reached 
at the New Year and before Easter. It is satisfactory to 


| note that, compared with those received in February, 


1938, orders show an increase of nearly 20 per cent. 


THE IRON AND STEEL INSTITUTE. 


Tue 70th annual general meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, London, 8.W.1, on 
Wednesday, Thursday, and Friday, May 3, 4 and 5. 
The annual dinner of the Institute will take place at 
Grosvenor House, Park-lane, London, W.1, at 7 for 
7.30 p.m., on May 4. The programme of the proceed- 
ings, together with a list of the papers to be presented, 
are given below. 

Wednesday, May 3.—At 10 a.m. Presentation of the 
annual report of the Council and statement of accounts 
for 1938. Presentation of the Bessemer Gold Medal for 
1939 to Mr. James Henderson, and announcements 
concerning the award of the Andrew Carnegie Gold 
Medal and the Williams Prize for 1938. Announcement 
of the award of the Ablett Prize to Mr. H. Escher, for 
his paper, “ Ten Years’ Development in Steam Engin- 
eering at the Port Kembla Steelworks, N.S.W., Aus- 
tralia.” Presentation of five sections of the ‘** Eighth 
Report on the Heterogeneity of Steel Ingots,”’ namely : 
‘* General Introduction,” by the Chairman, Dr. W. H. 
Hatfield, F.R.S.; Section II, ‘ Segregation in Steel,” 
by Professor J. H. Andrew and Messrs. H. T. Protheroe, 
R. T. Percival and A. J. MacDougall; Section VI, 
“Second Report of the Oxygen Sub-Committee ” ; 
Section III, “ Oxygen Determinations on a Series of 
Bath Samples Taken From an Acid Open-Hearth Fur- 
nace,” by Messrs. G. E. A. Bramley, W. R. Maddocks, 
and G. Tateson ; and Section IV, “ The Delta Region 
in Carbon Steels,” by Dr. C. H. Desch, F.R.S. 

At 2.30 p.m. Presentation of paper, ** The Refining 
of Metal in the Basic Open-Hearth Furnace. The 
Influence of Fluorspar on the Process,” by Mr. W. B. 
Lawrie ; and of a further three sections of the ‘* Eighth 
Report on the Heterogeneity of Steel Ingots,” namely, 
Section VII, “‘ Pyrometry ”’; Section VIII, ‘* Second 
Report of the Ingot-Moulds Sub-Committee”; and 
Section IX, “ Report of the Inclusions Count Sub- 
Committee.” 

Thursday, May 4.—At 10 a.m. Presentation of five 
papers, namely : “‘ A Study of ‘ Strain Age-Hardening ’ 
of Mild Steel,” by Principal C. A. Edwards, I’.R.S., and 
Messrs. N. H. Jones and B. Walters; ‘‘ The Strain- 
Ageing of Dead-Mild Steel Strip Used in the Pressing 
of Automobile Bodies and Accessories,’ by Messrs. 
J. W. Rodgers and H. A. Wainwright ; ‘“ Some Appli- 
cations of the Spectrograph to the Quantitative Analy- 
sis of Ferrous and Non-Ferrous Metals,” by Mr. F. G. 
Barker; ‘The Application of the Durville Rotary 
Process to the Casting of Steel,’ by Dr. L. Northcott ; 
and “‘ The Rolling of Sections at the Appleby-Froding- 
ham Steel Company, Limited,” by Mr. T. Wilson. 

At 2.30 p.m. Presentation of two papers: ‘ The 
Influence of Carbonising Conditions on Coke Properties. 
Part I1.—The Effect of Pressure, Temperature, Rate of 
Heating and ‘ Soaking ’ on Coke Strength,”’ by Messrs. 
H. E. Blayden, W. Noble, and H. L. Riley; and 
‘ First Report on Refractory Materials,” by a joint 
research committee of the Iron and Steel Industrial 
Research Council and the British Refractories Re- 
search Association. 

Friday, May 5.—At 10 a.m. Announcement of the 
award of the Andrew Carnegie Research Scholarships 
for 1939, and presentation of six sections of the “Second 
Report of the Alloy Steels Research Committee,” 
namely: “General Introduction,” by the chairman, 
Dr. W. H. Hatfield, F.R.S. ; Section III, ‘‘ The Scaling 
of Steels in Sulphur-Free and Sulphur-Containing Fur- 
nace Atmospheres,” by Messrs. A. Preece, G. T. Richard- 
son, E. Simister and J. W. Cobb ; Section IX, “ Second 
Report of Sub-Committee on Thermal Treatment,” ; 
Section XII, “The Intermediate Transformation in 
Alloy Steels,” by Drs. W. T. Griffiths, L. B. Pfeil, and 
N. P. Allen ; Section XIII, “‘ The Determination of the 
Transformation Characteristics of Alloy Steels,” by 
Drs. N. P. Allen, L. B. Pfeil, and W. T. Griffiths ; and 
Section VII, “‘ The Influence of High-Frequency Elec- 
tric Currents on the Properties of Steel,’ by Messrs. 





A. G. Quarrell, R. Jackson, and N. J. Petch. 








HARDENING 


MESSRS. 























LATHE 





NEW 





Fia. | TREATMENT OF 





THE LIGHTING OF A.R.P. SHELTERS. 

\N important feature of the shelters which are now 
to be built by industrialists throughout the country 
connection with schemes of air-raid protection is 
provision of artificial lighting. It is obvious that 
this purpose some alternative to a mains supply 


in 
the 
for 
is advisable, if not necessary, and possible means of 
providing this are stand-by generating plant, accumu 
und dry batteries. Where the shelters are 
however, accumulators have their disadvantages, 


lators 
large 
hoth on account of the large space occupied and the 
difficulties of charging. and Mesars. E. K. Cole, Limited. 





SHORTER 


Brep. 


Southend-on-Sea, who have recently constructed 
shelters for accommodating their 3,000 employees, | 
ire, therefore, using both an emergency generating 
plant and dry batteries. The former consists of a 
four-cylinder water-cooled petrol engine, which is 
directly coupled to a 3-kW, 110-volt, direct-current 


dynamo. In addition, a number of dry-battery torches 
ire hung at close intervals throughout the galleries 
The twenty-eight galleries of which the shelter con 
sists are laid out in a series of seven rectangles so as 
to provide against splinters and blast 
ind to localise the effects of a direct hit. There are 
it least of exit from any point. Each 
rectangle is lighted by 22 lamps, which are fed by two 
separate circuits from the power room, and the lamps 
ire connected alternately to one or other of the circuits, 
which form two ring mains round the rectangle. In this 
way, it is pointed out, a break in one main will not result 
in a failure, while two or more breaks or a short in one 
circuit with not more than one clean break in the other 
will still leave alternate lamps in operation. The mains 
in additional 9 in. of concrete to give 
protection \ further lamp is placed at 
each corner of the rectangle are connected 
to the 230-volt mains while, if necessary 
of 110-volt ring mains can be placed in series and con 
nected to the same supply. Messrs. E. K. Cole point 
that modifications in this arrangement are 


protection 


two means 


ire covered with 
them extra 





and these 
. the two groups 


out many 
possible. For instance, a supply can normally be 
obtained from the 230-volt mains with an automatic 


‘ hanyve over to an emergency generator in case ot need. 
lo obviate risk of shock from live ends, a 230/110-volt 


transformer with the centre of the secondary earthed, 


could be used so that the maximum potential above 
earth would be reduced to 55 volts. A battery con- 


nected to the ring mains through separate wiring could 
ilso be used 

As the tough rubber-covered 
cable was employed throughout, because conduit, besides 
being liable to internal condensation and rusting when 


regards installation, 


used below ground, might become live as the result 
of an explosion. The single conductors are secured 
in ceramic cleats and to reduce the risk of short- 
circuits moulded lampholders, which clamp on to 


the cables, and junction boxes of the same material 


sre used. Switches were considered not only unnecessary 


but undesirable, unless thev were of the kev operated 
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type and placed out of reach. The junctions in the 
cable are dipped in black waterproof compound and 


the switch and lampholder contacts are protected with | 


vaseline. Periodical inspection, both of the wiring and 
the torch batteries, is essential, and care must also be 
taken to ensure that the light from the shelters is not 
visible above ground. 








OF MACHINE- 
THE SHORTER 


THE HARDENING 
TOOL BEDS BY 
PROCESS. 


Our readers will be familiar with the general prin- 
ciples of the Shorter process for the surface hardening 
of iron and steel, as we have dealt with this method of 
treatment on a number of occasions during the past 
few years. It may be remembered, for example, that 
we described the Shorter-Sykes gear-hardening machine 
on page 590 of vol. exlv (1938), and it is only necessary 
to repeat, therefore, that the process, in essentials, is a 
mechanically-controlled method of hardening, by 
quenching, the wearing surfaces of machine parts, in 
which the heating is effected by means of specially- 
designed traversing Oxy-acetylene, or similar fuel 
burners and the quenching by means of a jet of water, 
or, in some cases, air, following immediately. As is 
well known, the Shorter process has been applied to 
the surface hardening of shafts, journals, axles, brake 
drums, wagon wheels and tyres, and numerous other 
machine parts, as well as gears, and a somewhat new 
application which is of interest is that shown in Figs. | 
and 2, on this page, namely, the hardening of lathe 
and other machine-tool Fig. 1, it should be 
pointed out, shows a new lathe bed, and Fig. 2, a 
reconditioned lathe bed, undergoing the treatment. 

Messrs. Shorter Process Company, Limited, Celtic 
Works, Savile-street East, Sheffield, 4, to whom we are 
indebted for the illustrations, inform us that the 
machine employed is of their universal type, also 
used for the hardening of gears and other components. 
It embodies a propelling motor with rheostat control, 
clutch gear, a duplex oxy-acetylene valve, and a stain- 
less-steel splash guard. The burner is of the multiple- 
jet, flat-flame type and the whole machine is mounted 
on wheels which rotate on the flanges of the channel 
runway, shown in the illustrations, and propel the 
machine at a precisely-controlled, pre-determined speed. 
Furthermore, as can be seen in Figs. | and 2, the body 
of the blowpipe is fitted to a mounting unit which 
enables the heating burner and the quenching jet 
to be controlled and also adjusted vertically, according 
to the height of the lathe bed. A counterbalance 
weight, shown in Fig. 2, is provided. 
that in cases in which several parallel surfaces of 
machine-tool beds are required to be hardened, machines 
having a number of blowpipes mounted on one carrier 
are available, so that all the faces can be trated in a 
single operation 


beds. 


FOR MACHINE-TOOL 


SHEFFIELD. 


We are informed | 
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|ANNUALS AND REFERENCE BOOKS. 


Mining Year Book.—The 1939 edition of this red- 
cloth bound work of reference on mines, constituting 
| the 53rd annual issue, has now been published. Within 
| it are to be found detailed particulars of 1,268 com. 
panies engaged in all parts of the world in the mining 
lof gold, diamonds, copper, tin, lead, zinc, silver, coal, 
}and other minerals, in mining exploration work, and 
|in mining finance. The companies are arranged in 
alphabetical order and the particulars given for each 
include the names of the directors and principal officials, 
the date of establishment, the seat of operations, brief 
descriptions of the property and plant, operating 
results and financial data. Shorter sections comprise 
alphabetical lists of the directors, consulting engineers, 
managers and agents of mining companies, with their 
addresses and the names of the companies with which 
they are connected. In a supplementary index are 
given brief particulars of private and dormant com- 
| panies, and of concerns which have ceased to be of 
public or market interest. Included also are a dic- 
| tionary of mining terms, statistical tables relating to 
gold production in various parts of the world and base- 
metal prices, and a number of sketch maps showing the 
areas occupied by, and the workings of, various mining 
enterprises. The volume contains 1,032 pages, and it 
is published, price 20s. net, or 20s. 6d. post free inland, 
and 21s. 6d. post free abroad, by the compiler, Mr. 
Walter E. Skinner, 15, Dowgate-hill, London, E.C.4, 
and by The Financial Times, 72, Coleman-street, 
London, E.C.2. 

The British Journal Photographic Almanac.—Othet 
wise known as the “* Big Book of Photography,” the 
80th edition, that for 1939, of The British Journal 
Photographic Almanac has been issued by Messrs. 
Henry Greenwood and Company, Limited, 24, Welling 
ton-street, London, W.C.2. As has been the case fot 
many years, the volume contains a number of authorita- 
tive articles on various photographic subjects, and 
these include ** Photography in the Small Laboratory, 
by Mr. H. W. Greenwood ; ** Modern Cameras : Fea 
tures of Practical Value,” by Mr. T. F. Langlands; 
| ** Bromide Paper as a Negative Material,” by Mr. P. 
| Smethurst ; and * Colour Development and its Applica 
tion to Prints and Lantern Slides,” by Mr. A. G. Tull 
In addition, new methods, processes and apparatus are 
described in a most interesting chapter entitled ~ Ep 
tome of Progress,” while another chapter review® 
recent advances in cameras and lenses for use in ordinary 
photography and cinematography. Tables of formule, 
exposures and other information relating to the science 
and practice of photography are also given, and the 
volume closes with a directory of the British photo 
graphic trade. A particularly attractive feature o! the 
volume are the illustrations, which include a supplement 





ot 64 photogravure reproductions of work of modern 
photographic artists. The price of the book is 2 6d 
net, bound in paper covers, or 3%. 6d. net, cloth 
bound. 
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THE MODERN PAPER-MAKING 
MACHINE.* 
By W. H. Orr, B.Sc. 


(Concluded from page 326.) 


The perfect paper-machine drive must conform to the 
following requirements :— 

1. Each section of the machine must be positively 
driven. 

2. Each section must be capable of accelerating and 
running at any speed within the specified range. 

3. Each section must maintain its speed constant 
relatively to the other sections. 

4. It must be possible to alter quickly and easily 
the speed relationship between any two sections to 
obtain correct “ draw.” 


Vachine Drive-—When the web of paper passes from 
the couch roll to the first press it is slightly elongated 
in the machine direction. If the path of the web is 
not to be lengthened due to the stretch, the first press 
felt must run slightly faster than the wire and the 


relativ: speeds must be kept constant. The same , . 
conditions apply between the first and second presses we It must be possible to alter the speed of the 
and every subsequent one, as well as between the last machine 8 whole, right through the speed range, 
felt | the driers, the driers and the calenders, and without altering the relative speeds of the different 
the enders and the reel-up. This means that each ow : ; sate 
section must have a peripheral speed slightly greater ©. Each section must be capable of * crawling” for 
than the preceding one. Taking the peripheral speed napocteos purposes. : : 

of the couch roll as 100, the speeds of the remaining Requirement 3 is the important one; failure to 
sections would be approximately as follows :—First obtain it causes breaks and reduces production. 

press, 104; second press, 105; third press, 106 ; Experimental work with electric drives dates back 
dric *. 107; calender, 108: reel-up, 109. These for over twenty years. Most electric drives work on 
differences of speed are commonly referred to as the the “ speed-matching ” system, the principle being to 
‘dawe.” The figuees given ane cable talon es eypical. match the speed of each sectional driving unit to the 
llectric drive is nearly standard. ' speed of a master section. Any alteration in the rela- 


| current, a motor-generator or booster set providing a 
| variable-voltage supply to the sectional motors. These 
are directly coupled to the sectional shafts through 
| totally-enclosed gearboxes. Separately driven or 
| coupled direct to the main generator is a constant- 
| voltage exciter which excites the fields of the sectional 
| motors and the main generator. The speed range of 
| the machine is obtained by a combination of voltage 
and shunt control on the sectional motors. Such an 
arrangement would fulfil, with standard switchgear, 
|every condition except No. 3 above. The first drier 
section is usually taken as the master and has coupled 
to it a variable-frequency alternator, which generates 
current at a frequency directly proportional to the 
speed at which the master section is running. Beside 
each sectional motor is an epicyclic differential regulator. 
The gearbox of the regulator has three shafts, a, b, and c. 
Shaft a is coupled to a synchronous motor taking power 
from the master-section alternator and is therefore in 
step with the master section. Shaft b is driven by a 
small belt from the sectional motor or its gearbox. As 


| long as shafts a and 6 continue to run at the same speed, 


shaft c remains stationary. If, however, there is any 
alteration in the relative speeds of shafts a and }, 
shaft c, which is coupled to a finely-graded rheostat 
connected in the shunt field of the section motor, will 
move and adjust the shunt field resistance of its section 
motor until equilibrium is again obtained. 

It was noted above that shaft 6 of the regulator is 
driven from the section motor through cone pulleys 
by means of a special belt, arm, and guide pulleys. 
Moving the belt across the face of the cone pulleys 
alters the speed relationship between the section motor 
and shaft b, which consequently gets out of step with 
shaft a. Shaft ¢ begins to move and operates the 


| rheostat, which, in turn, adjusts the field of the section 


motor until equilibrium is obtained at the new speed 
of the section. A combined voltage and shunt rheostat 
is mounted on the generator panel connected in the 
generator field for the first part of its travel. To 
adjust the speed of the machine as a whole it is only 
necessary to move this combined rheostat, which is 
operated by a pilot motor through gears and is con- 
trolled by EE we rtiny The main generator is designed 
so that the speed remains steady irrespective of load. 
A small generator is usually installed for “ crawling ” 
and so arranged that any section motor can be run 


| slowly for inspection. To maintain constant speed of 


the paper machine as a whole, standard devices, such 


| a8 voltage regulators, are used on the main supply and 


exciter. Recently a speed governor has been developed 
to control the speed of machines operating above, say, 
500 ft. per minute. 

Drives operating with alternating current have also 


| been installed extensively. The best example is based 


on the three-phase variable-speed commutator motor. 
This motor has a shunt characteristic for all settings 
of the brush gear and speed regulation is obtained by 
moving two sets of brushes in opposite directions round 
the commutator. The two sets ot brushes are connected 
to the ends of secondary windings on the stator, so that 
when the brushes are in line the secondary winding is 
short-circuited, and the machine behaves as an induc- 
tion motor. If the brushes are displaced, a voltage, 
depending on the amount of the displacement, is induced 
in the secondary circuits, which compels the motor to 
change its speed until the voltage in the secondary 
windings restores the balance in the circuits. Thus 
speeds above or below synchronous speed can be 
obtained by rotating the brush gear in one direction or 
the other. The motor has a speed-torque characteristic 
generally similar to that of an induction motor at any 
setting of the brush gear, and is usually designed so 
that the torque is practically constant throughout the 
entire speed range, giving an output directly propor- 
tional to the speed. Each section driving unit consists 


| of a variable-speed three-phase alternating-current com- 


mutator motor directly coupled to the section driving 
shaft through a totally-enclosed gearbox. 

Roller Bearings —The modern paper machine is 
equipped with roller or ball bearings practically through- 
out, with the possible exception of the driers, although 
even these may be so equipped, Occasionally failures 
take place, often without much warning. Many of 
these, especially at the wet end, are caused by corrosion 
set up by water which has entered despite the pre- 
cautions taken. Some of the bearings are of consider- 
able size and cost. If fitting has to be done during 


| working hours with the machine stopped, the loss is 
| serious, so that anything which will reduce the risk of 
| breakdown merits consideration. 


Not all failures are 
due to corrosion ; some can be traced to flaws, which, 
despite the testing and examination after manufacture, 
pass unnoticed. It would be useful if the makers of 


the bearings could improve their facilities for testing 
by some of the new non-destructive methods. 

The Two-Wire Machine—It was mentioned that 
the efforts to produce a printing paper free from the 





“gineers, on Friday, February 17, 1939. 


>> FFT —I_ trier speed between any driving unit and the master | imprint of the wire had resulted in the evolution of the 
.* Paper read before the Institution of Mechanical 
Abridged. 


section is used to operate a regulator which restores the | two-wire machine. After the installation of a machine 
relative speed. The Harland drive operates with direct of this type some rather astonishing and unexpected 
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results were obtained. The sheet was found to have a | 
The bursting strength | 
was much higher and folding-test figures of a sheet | 
made on a single-wire machine could be multiplied by | 


distinct character of its own. 


ten. Shrinkage and stretch were also considerably 
reduced, This has led to the introduction of three- and 
four-wire machines for making extra strong papers. 
Claims are made that eventually such machines will 
displace vat machines for board-making. 

M.G. Machines.—In the “ M.G.” (machine-glazed) 
machine the web, instead of being taken from the 
press part to the usual type of drier stack, is taken to 
a large and highly polished cast-iron or semi-steel 
cylinder, against which it is pressed by one or two 
rubber-covered press rolls. The web is carried through 
the nip on a woollen felt as in a wet press, the felt 
leaving the web immediately after the nip. Fig. 29, 
on page 383, shows an M.G. cylinder section. These 
machines, as their name implies, produce a paper 
with a high finish on one side, resulting from contact 
with the polished cylinder. Within limits, the speed 
at which M.G. machines can operate is dependent on 
the diameter of the cylinder. This has resulted in 
cylinders being cast with diameters up to about 
16 ft. 6 in, The large diameters are usually associated 
with machines which would be regarded as wide for 
this class ; for example, finished paper 160 in. to 180 in. 
wide, or a cylinder face 180 in. to 200 in, wide. Some 
of these cylinders have a finished weight of about 
70 tons, and present a considerable problem in trans- 
portation to the mill. 
provided with a hood (shown in Fig. 30, on page 383), 
which has nozzle pipes for the supply of heated air 
and extraction of vapour. The vapour is extracted 
through the two larger pipes, and warm air is blown 
in through the two smaller ones. 

The pressures used for the press rolls are higher than 
those used on the wet presses, sometimes reaching 
600 Ib. per linear inch of the cylinder face. The quality 
of the rubber to withstand continual flexure under these 
pressures, and the junction between the roll and the 
covering, require careful consideration. It appears that 
some of the modern synthetic rubbers would find a 
possible application to withstand the pressures and 
temperatures required. They would, however, require 
to give much longer life to justify their increased cost. 
The hardness of the rubber varies from 10 deg. to 
25 deg. P. and J.,* measured with an }-in. ball. The 
machine shown in Fig, 29 has press rolls operated by 
weight through a system of levers, the latter being 
mounted on needle-roller bearings. In several recent 
installations a pneumatic system has been used for 
applying the pressure. 

The lower the moisture content of the web passing 
to the cylinder the higher the speed is likely to be. 
There is, however, a limit to the extent to which the 
moisture content can be lowered. The glazing or 
finishing of the sheet can in some ways be compared 
to the ironing or finishing processes in the household 
laundry, which must be done while the clothes are 
damp. The degree to which the moisture content can 
be lowered is variable. Mills with everything in their 
favour can probably reduce it to as low as 45 per cent. 
on certain grades of paper. An average figure would 
be 55 per cent. to 65 per cent. To obtain anything less 
than 65 per cent. it is necessary to instal a few ordinary 
driers between the press part and the glazing cylinder. 
The machine shown in Fig. 29 is equipped in this way. 
Efficient “ doctors’ are essential to keep the face 
of the cylinder clean ; generally two or three are fitted. 
To obtain the maximum lap of the paper on the cylinder 
the doctors and press rolls are arranged closely together. 

Vacuum Forming Machine.—One of the most revolu- 
tionary proposals for forming a sheet of paper is the 
vacuum forming wet end, This machine was conceived 
by Millspaugh, who in 1929 built a machine with three 
forming rolls having a width of 60 in., operating on 
this principle. This machine operated satisfactorily 
on a wide variety of paper and boards from duplex 
newsprint to roofing felts. Newsprint was made at a 
speed of 800 ft. per minute, increased to 1,000 ft. per 
minute, although at the latter speed the drying capacity 
was inadequate. Fig. 31, on this page, shows diagram- 
matically a single-roll vacuum forming machine. The 
essential part of the machine is the centrifugally-cast 
perforated-bronze shell or forming roll, 36 in, to 44 in. 
in diameter, over which is placed a short wire. The 
flow box has curved deckle plates, fitted close to the 
wire. 

The vacuum forming roll has a vacuum box similar 
to a Millspaugh suction couch roll except that the box 
is divided into two compartments, the first and larger 
called the forming box and the second the tempering 
box. These are operated from separate vacuum sys- 
tems, the latter working at a higher vacuum than the 
former. As the forming roll rotates, carrying the wire 
with it, the water drains from the stock. The fibres 
are deposited on the wire and rapid formation of the 
sheet is induced by the vacuum. Over the tempering 


* Pusey and Jones “ Plastometer " scale. 


The cylinders are generally | 








box the sheet is consolidated, and, should the machine | 
be equipped with several forming rolls, the moisture | 
content is controlled so that the web is in a proper 
state for good bonding. Generally the web is picked 
from the wire by a suction transfer roll or a transfer | 
box in a suction press roll, similar to the automatic 
pick-up stacked press. 

The space taken up by the machine is much less than | 
in the case of the Fourdrinier type. As in the Four- 
drinier wet end, the fibres tend to lay themselves length- 
wise in the stream line caused by rotation of the forming 
roll in the stock. By agitating the stock in the vicinity | 
of the forming roll, transverse strength can be imparted | 
to the sheet. Thanks to the accurate control over the 
moisture content of the web leaving the forming roll, 
it is claimed that bonding is perfect and that it is| 
impossible to separate the plies after drying. Where | 
the machine is equipped with an automatic pick-up | 
stacked press, all draws are eliminated up to the dry 
part. Increased strength of the sheet is also claimed, | 
although no data are available to afford a comparison | 
with papers made, say, on a multi-wire type of machine. 
Various combinations can be arranged using up to, 
say, six forming rolls. 

Minton Vacuum Drier.—The decade prior to 1925 
saw many experiments by Minton in trying to dry sheet 
material continuously under vacuum. Such a drying 
unit takes up less space and operates with a much 
better thermal efficiency than the conventional drier 


Fig. 31. 
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stack, the actual saving in space and increase in 
thermal efficiency depending on the vacuum main- 
tained. The lower the vacuum the less will be the 
quantity of cooling water required for the condenser ; 
the size of the air pumps can be correspondingly 
reduced, and the casing scantlings lightened. When 
dealing with paper these driers usually operate with a 
vacuum of about 28 in. of mercury. It is claimed that 
the sheet has increased strength due to the lower 
temperature at which drying is carried out. For a 
long time, however, it appeared impossible to make 
sized paper in such a drier. This prompted further | 
experiments, resulting in a process known as solvent | 
sizing. It is now claimed that a better sized sheet | 
can be produced by this process in conjunction with | 
the Minton drier than in the conventional drier stack. | 
Several installations are producing paper, chiefly news- 
print, and several have also been completed for dealing | 
with pulp, where sizing difficulties are claimed to give | 
them an advantage. Mechanical problems such as the | 
ingoing and outgoing seals seem to have been overcome 
completely. Possibly the near future will see a paper 
machine with a vacuum forming wet end and Minton | 
driers, taking less than half the space of the machines 

of to-day and perhaps enabling some of the older mills 

to increase their competitive power without incurring 

the expense of new buildings. The paper machine and 

its auxiliaries consist of many diverse units, the break- | 
down of any one of which will stop the whole producing | 
unit, which normally runs night and day for at least 

132 hours each week. It is therefore imperative that 

each unit should be as reliable as engineering skill can 

make it. In a modern mill, depreciation and interest 

charges on plant and buildings are high compared with 

other industries. Taking the extreme case of news- 

print, the installation of two paper machines and their 

auxiliaries may cost 1,500,0001. From this, some idea 

may be obtained of the standing charges on the two 

producing units and the seriousness of any interruption 

in output. 








Concrete Tuses ror Arre-Ram Suevtrers.—The 
concrete air-raid shelters now being constructed by the 
Stanton lIronworks Company, Limited, Nottingham, 
are particularly interesting from the fact that they are 
manufactured by a centrifugal process similar to that 
which is used by the firm in the production of reinforced- 
concrete pipes. Each unit is heavily reinforced with a 
framework of steel rods of 40 tons tensile strength, and 
it is claimed for the shelters made in this way that they 
remain permanently water-tight even in water-logged 
ground. They are made in two diameters and can be 
built up to accommodate any number of persons. Several 
of these shelters have been installed at the company’s 
own works and their equipment includes gas-tight steel 
doors, first-aid box, fire extinguishers and bins for the 
storage of contaminated clothing. An air pump may also 
be installed to give a constant supply of filtered air. 





INDUSTRIAL APPLICATION OF 
SPECTROGRAPHY IN THE NON.- 
FERROUS METALLURGICAL _IN- 
DUSTRY.* 

By F. Twymay, F.R.S. 


Tue metallurgist who ten years ago started to ux 
the spectrograph for his analyses had much to do 
before it was of much benefit to him in his daily work. 
Although the ease with which he could make a com 
plete qualitative analysis of an alloy was at times 
valuable, such problems are only of occasional occur- 
rence in most laboratories. Before he could apply 
the instrument to the daily routine, he had to find the 
best lines for identifying the various. constituents, to 
assure himself that lines of other possible constituents 
would not be a source of confusion, to decide how to 
estimate the quantities present and whether the 
accuracy of determination was sufficient for his purpose. 
Again, he had to decide whether he should use the arc 


|or the spark; if the latter, what was the best self- 


induction and capacity to employ. He had also to 
discover whether the procedure appropriate for one 


| alloy was also suitable for others. Even when he had 


found, by experience, the answer to these questions, 
he might find the technique so developed was not 
always reliable in the hands of another observer who, 
though apparently doing the same thing, was actually 
departing from the original procedure in some way 
not then thought to be of importance. 

The position to-day is very different. In the past 
five years over a hundred investigators have pub- 
lished papers on spectro-chemical analysis, most of 
which have contributed something of greater or less 
importance to the subject, and the metallurgist. 
whether he is concerned with high-purity or com- 
mercial copper, lead, nickel, platinum, or other metals, 
brasses, bronzes or alloys of aluminium and mag- 
nesium, can readily find well-tried data for spectro- 
chemical analysis. It will therefore be of interest to 
state the principal developments of the past five years 
or so, and then to mention one or two of the problems 
still requiring investigation. 

Principles of Procedure Which Have Become Generally 
Accepted.—The results of many investigations have 
established that, with certain important qualifications 
and within certain limits: (a@) any mixture or com- 
bination of elements can be made to emit a line spec- 
trum characteristic of those elements; (b) in such 


| spectra the intensities of the lines of the various 


elements have a relation to each other which depends 
only on the percentages present ; and (c) small varia- 
tions in the percentages of any particular element 
present cause no variation in the intensities of the 
lines of the other elements. Quantitative spectrum 
analysis resolves itself, therefore, into a measurement 
of the intensities of spectral lines. One cannot, how- 
ever, measure the percentage of a constituent directly 
from the absolute intensity of its photographed 
spectrum owing to variations in the arc or spark 
discharge, in the conditions of development, and so 
forth. Measurements are therefore based on a com- 
parison of selected spectral lines of a minor con- 
stituent with those of the main constituent—a principle 
called by W. Gerlach that of the “ internal standard.” 

Theory and observation alike support the recom- 
mendation of Gerlach and Schweitzer to use for the 
measurements, wherever possible, only lines whose 
intensities relative to each other do not vary with 
even widely varying conditions of the are or spark ; 
in their method those authors confined themselves 
to the use of lines whose intensities remain equal to 
each other under widely different conditions of excita- 
tion, for as Gerlach points out, such lines remain of equal 
intensity even when they are over- or under-exposed. 
He uses these ** homologous line pairs,” as he terms 
them, as the basis of his system of analysis. To do 
so is a severe restriction on the choice of lines, and where, 
as is usual nowadays, a photometric method is 
employed, the choice can be extended to lines unequal 
in intensity provided that the ratio of the intensities 
does not alter much with changes in the conditions of 
excitation. The work of a number of investigators 
has now put on record a large number of line pairs 
suitable for analysis. 

Means of Producing the Radiation.—Although the 
flame has continued in use for certain purposes—as, 
for instance, in the method of Lundegardh for the 
analysis of soils (in the form of extracts) only the 
are and spark are used in the analysis of metals and 
alloys. A phenomenon which reduces the accuracy of 
observation when the are or spark is used is the more 


or less continuous background of the spectrum which 
is sometimes present. To remove the background 
ter- 


from the are spectrum, Gerlach introduced the inter- 
rupted are, in which the electrodes are repeatedly 





* Paper, constituting the introduction to a general ¢ 
cussion on this subject, read before the Institut: 
Metals on Thursday, March 9, 1939. Abridged. 
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brought into contaet and separated ; the oxidation 
due to heat is greatly reduced, and it is thus possible 
to avoid the almost continuous background, due to 
the complex molecular spectrum which causes difficulty 
in using the arc spectra of aluminium, for example. 
-- Background ” in the spark is chiefly due to the air 
lines. It has been known for many years that these 
can be removed by increasing the self-induction in the 
sparking circuit, but in recent years it has become 
recognised that with different alloys different amounts 
of self-induction are advantageous. 

It is in using the spark that most progress has been 
made in quantitative analysis in the past five years ; 
it does not appreciably consume the material, or over- 
heat it, and is more constant than the are both in 
position and in character. For the ordinary run of 
work in chemical or metallurgical analyses the general 
practice is to use the usual oscillating spark, with 
condenser and self-induction coil. 

Milbourn pointed out that enhanced sensitivity in 
the detection of minute amounts of impurities in 
copper is attained by using a globule of the sample 
(0-2 gramme to 0-5 gramme) as electrode in place of a 
solid rod. 
detect extremely minute percentages, effected a con- 


laboratory, dealing as it does with a range of alloys | ture the antimony in the above-mentioned alloys would 
requiring analytical control, offers ideal facilities for | all be in solution. The solubility appears to decrease 
collecting specimens of accurately known composition | with temperature and at room temperature is probably 
which can be used as standards for the production of | extremely low. However, it would not be expected 





Pita de Rubies and Doetsch, desiring to | 


centration of a specimen placed in the arc by allowing | 


it to melt there and evaporate off the more volatile 
constituents. Probably the most sensitive of all 
methods of exciting the radiation is that developed 
by Mannkopff and Peters, working with V. M. Gold- 
schmidt at the University of Géttingen, in which the 
radiation from the layer in the immediate neighbour- 
hood of the cathode of an are discharge is used. 
Means of Determining the Intensities of the Lines.— 
A very simple means of quantitative analysis, and one 
which has been very widely used, is provided by 
making lists of pairs of lines of minor and major 
constituents of a substance which at known percen- 
tages are of like intensity. When the minor con- 
stituent is present in only slight traces, most of the 
lines of the major constituent will be considerably over- 
exposed, but usually weaker lines will be found which 
can be utilised. When a synthetic mixture to match 
the sample can be prepared, an approximate quanti- 





tative determination can be made without any photo- | 


metric appliance, and the necessary instrumental 


equipment is reduced to a minimum. 


In the routine | 


graphs, and by the use of these standards the laborious 


plate calibration used by the physicists has been | 
avoided, B.A. Lomakin* in the Optical Laboratory of | 


the Bureau of Weights and Measures, Leningrad, used, 
as early as 1930, a method based on microphotometer 
measurement of the lines of the major and minor 
constituents, involving calibration of the plate by the 
use of standard specimens, and his method is very 
similar in principle to that now in general use. 

There is a particular way of treating the measure- 
ments that renders the results relatively independent 
of such factors as variations in exposure and of the 
type of plate used, but this is not the place to go into 


such details. The method is rapid, the spectra of | 


20 specimens can be taken on one plate, and the whole | 
process of making the exposures, developing, fixing, | 
washing, and drying can be onianaear within 40 | 
minutes, while the microphotometer measurement for | 
each line can be carried out on the microphotometer | 
within 15 seconds, provided that an instrument of | 
the non-recording type be used. It is not surprising, 
therefore, that it has been found easily possible for a 
single observer to carry out 30 analyses a day for five | 
minor constituents. By adopting modern methods of | 
rapid processing of the plates, the development, &c., | 
can be very greatly accelerated, though most workers | 
prefer not to use these methods, which are not without 
disadvan . 

Causes of Discrepancies Between Chemical and Spectro- | 
Chemical Analysis.—Having thus briefly described the 
nature ot the developments which have, in the past | 
ten years, so changed the status of spectro-chemical | 
analysis as a practical method, it is worth while con- 
sidering some problems on which more light is still 
needed. Microphotometric measurements of photo- 
graphed spectrum lines can be made to an accuracy 
corresponding to about 1 per cent. to 14 per cent. in 
an analysis. When, however, an actual analysis is 
carried out this degree of accuracy is rarely attained. 
Much work has been carried out to determine the causes | 
of this, and the investigations may be divided into two 
groups: (1) those seeking to devise means of sparking 
or arcing the specimen with a discharge of more con- 





that there would be any free antimony in an alloy 
containing 0-5 per cent. of antimony, and actually in a 
micro-specimen containing 0-62 per cent. it was not 
possible to detect any free antimony. Thus, the 
antimony is in solid solution and therefore distributed 
in a uniform manner throughout the specimens ; 
hence, the consistent results. Such uniformity is 
exceptional, and, since the spark reveals the consti- 
tuents of the specimen at the point actually sparked, 
| it is not surprising that one occasionally gets consider- 
| able discrepancies between the chemical and the 
| spectro-chemical determinations. 

| Heterogeneity of the specimens is of four kinds— 
macroscopic, due to one of the constituents being 
unevenly distributed ; microscopic, depending first on 
the dimensions and nature of the grains and of the 
material between the grains and, secondly, to changes 
(oxidation, fusion, volatilisation) produced by the 
action of the arc or spark ; the fourth type being that 
due to inclusions. In so far as the spectro-chemical 
method reveals such differences in local concentrations, 
the discrepancies are informative; for example, it 
might be well to investigate the heterogeneity of an 
alloy in connection with specifications. If a specifica- 
tion requires a particular constituent to be present in 
the proportions between, say, 0-6 per cent. and 1-2 per 
cent., the specification is scarcely complied with if in 
places those limits are exceeded, even if the average 
percentage is correct. It is probable that the discre- 
pancies due to macroscopic heterogeneity can be 
averaged by traversing the sparks across the surface of 
the specimen. 

So far as microscopic heterogeneities are concerned, 
experience shows that consistent results can be obtained 
by allowing the spark to pass for a time before com- 
mencing the exposure. If a number of equal exposures 
are taken one after another, it will be found, in 
general, that the ratio of the intensities of a line of a 
minor and one of the major constituent varies. For 
example, in a cadmium-copper alloy containing | per 
cent. of cadmium, the line intensity ratio during the 
first 30 seconds of sparking was 2-58. This gradually 
increased until after 34 minutes a like exposure gave 


analyses of metals and alloys such a procedure is not | stant character, and (2) those finding in the hetero- 
feasible, and even where methods of synthesis are | geneity of the specimen under test a complete explana- 
applicable, time can be saved in the chemical operations | tion of the inconsistencies. 





and increased accuracy can be obtained if methods | 


of photometry are available. A number of devices 
have been applied to such photometry (comparison of 


become at all widely used. 

The logarithmic sector, the use of which is due to 
Seheibe and Neuhausser,* is a disc the periphery of 
vary along the slit. 


measure of their relative intensities. 


past five years with both the arc and the spark. 


the use of the logarithmic sector. 


end-points of the lines. 


m astro 
deriving 


of the radiations themselves was solved by physicists | 


by sound but laborious methods. 
with whic 
- be made ten times as accurately as by eye did not 
ong 
“go it was already being applied. 
to very h 
for the 


vas (in exceptionally favourable cases) achieving an | 
“ccuracy of | per cent. in the analyses of solutions. 


routine which, while sound 
when applied to routine analyses. 





*. i eu. 
x Although credit must be given to Scheibe and Neu- 
192 ~ °t lor their work, it should not be forgotten that in 

<9 (vhree years before the first publication of Scheibe 
and Neuhausser on the subject) 
mM a lecture before the 


“ Belin” stepped iegeatthasto sector in front of the spectro- | 
quantitative spectrum analysis. 


graph as a means o 


escape the notice of spectrographers and five years 


line intensities), but only three, the logarithmic sector, | type as that to be analysed, but having accurately 
the stepped sector, and the microphotometer, have | known contents. 
| solutions, mixtures can readily be synthesised to form 
which is cut to a logarithmic curve, and which is rotated | analysis of the solutions, and those of Judd Lewis, 
in front of the slit, so that the exposure is made to| Goldschmidt and co-workers, Breckpot, Slavin, and 
This results in the lines on the | others for the powders. To avoid the effect of hetero- 
spectrogram being of different lengths, which are a/| geneity, those working with alloys sometimes convert 
The logarithmic | them into solutions (Duffendack, Nitchie, Scheibe, 
sector has been used by a number of workers in the | Triché) and others convert them into powders (Breck- 
It | pot, Judd Lewis, Slavin). In dealing with solid metals 
appears that an accuracy of within 10 per cent. in| and alloys the provision of such samples is not easy, 
determining a minor constituent is usually obtained by | for in the case of the small proportions for which the 
The method is|spectrographic method is so suitable, for example, 
simple, but it is very difficult to define precisely the | for amounts of less than 1 per cent., chemical analyses 
‘ |are often insufficiently accurate to realise fully the 
The microphotometer gives an accuracy distinctly |accuracy of the modern methods of spectro-chemical 
greater than that of the logarithmic sector, and, by | analysis. 
using the microphotometers of the non-recording type | 
which have been designed for this kind of work, routine | racy of a spectro-chemical method solely by the in- 
analyses can be carried out very quickly. The micro- | trinsic results of the methods, independently of any 
photometer isa thermo-electric or photo-electrie instru- | chemical analysis, merely by repeating the spectro- 
ment with which the density of blackening of the lines | chemical tests of one and the same specimen. The 
on @ spectrogram can be measured. It was first used | results of careful tests of this kind appeared in 1936 
physical investigations, and the problem of | in a paper by H. von Kaiser.t Working with the Feuss- 
trom such measurements the relative intensities | ner type of sparking system, and taking great care to 
keep the conditions of working constant, he found 
( An instrument | that with one alloy (antimony in lead, about 0-5 per 
+h measurements of blackening of the plate | cent.) and neglecting 5 per cent. of his readings, all the’ 
| remaining readings were within 2-64 per cent. of the 
mean. The paper is an important one, on account of 
Some of the claims | the large number of readings taken on one specimen, 
igh accuracy then made were scarcely justified, | the careful treatment of the readings to get the best 
‘uthors had neglected to make use of the| possible average, and the complete way in which the 
©xperience of the physicists ; but in 1933 Duffendack | conditions are stated. 


Th | tory, using the standard Hilger sparking system, on an 

ere has now been developed a widely applicable | alloy of the same composition as that which von Kaiser 
, is also simple and quick | used. The result was equally as good as von Kaiser's. 
An industrial | The latter himself found that with other determinations 
| than antimony in lead he did not get the same accuracy. 
| The reason is not far to seek. The limit of solid solu- ; 
| bility of antimony in lead at the eutectic temperature | more consistent, more accurate, and more in accordance 





If the analysis of a substance is to be stated in 
gravimetric terms, a calibration curve must be made 
by measurements on standard samples of the same 
In the analysis of powders and 


the necessary standards, the methods of Lundegardh, 
Twyman, Duffendack, Nitchie, &c., being used for the 


It is possible, however, to determine the accu- 


Measurements were also made in the Hilger labora- 





, Thorne-Baker mentioned, | (247 deg. C.) is 2-94 per cent., so that at this tempera- | 
Royal Society of Arts, the use of a | ———— 





* See Z. anorg. Chemie, vol. 187, page 75 (1930). | 
+ See Z. tech. Physik, vol. 17, page 227 (1936). 


a ratio of 5-2, after which it remained fairly constant. 
| Presumably this is due to the evaporation of the 
|cadmium. Thus, it has become customary to give all 
the specimens a preliminary period of sparking before 
exposing the plate, and by this means more consistent 
results are attained, the degree of consistency varying 
with different alloys. Various attempts have been 
made with the object of securing an equal consis- 
tency with all alloys. 

In preparing the electrodes, it is the general practice 
to file the points to shape. It occurred to the present 
author that the time-variations referred to above might 
be partly due to the cold-worked skin being gradually 
pierced by the spark, and he has tried the effect of 
etching a specimen deeply to remove the skin. It was 
found, with the cadmium-copper alloy, that the varia- 
tions were greater with the etched surface. Variations 
of intensity may often be modified by altering the self- 
induction in the sparking circuit. For example, F. G. 
Barker, of the Bragg Laboratory, Sheffield,* finding, 
in the analysis of steels, a tendency for the spark to 
seek out inclusions such as those of manganese sulphide, 
finds his measurements improved in reliability by 
leaving out entirely the inductance in the sparking 
circuit, and he is continuing to study the question of 
selecting the best inductance for each alloy. 

To sum up the present position as to the effect of 
heterogeneity, it may be said that: Heterogeneity is 
the chief remaining cause of inconsistencies between 
successive spectro-chemical determinations of one and 
the same specimen and one of the chief causes of discre- 
pancies between chemical and spectro-chemical deter- 
minations. These discrepancies are chiefly due to 
macroscopic heterogeneity, and may be reduced by 
employing moving electrodes. On the other hand, 
the variations of line intensity ratios from point to 
point of the specimen may be used to study this type 
of heterogeneity. The effects of microscopic hetero- 
geneity may be reduced by selection of a suitable 
inductance. The effect due to changes in the specimen 
produced by the passage of the spark can be reduced 
by a preliminary period of sparking before commencing 
exposure. 

The consistency of spectro-chemical analysis of 
alloys is from 2-5 per cent. to 7:5 per cenf. in the 
percentage of minor constituent, according to the 
nature of the alloy. Solutions can be measured to a 
consistent accuracy more like 1} per cent. in favourable 
instances. Whether the figures for alloys can be made 


with the chemical determinations depends very much 
on whether one is able on the one hand to apply a 





* See page 199, ante. 
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micro-chemical method to the examinations of areas 
as amall as those selected by the spark, or on the other 
hand, to ensure that the area dealt with by the spark is 
increased to a size commensurate with the quantity 
of material taken into solution in adopting the chemi- 
cal method. 

The accuracies stated above are in terms of the 
percentage of the minor constituent which is being 
determined, and refer to the cases where the amount of 
the constituent is small. What one implies by the 
word “small” in this connection is stated to vary 
greatly with different alloys, but may be placed roughly 
at something of the order of 4 per cent. The limit is 
supposed to be associated with the presence around the 
are or spark of a layer of colder vapour of the consti- 
tuent, which, in accordance with the principle enunciated 
by Kirschoff more than 70 years ago, absorbs radiations 
of the same wave-lengths as those emitted by its 
glowing vapour. The present author doubts whether 
any such limit can be set, and believes that, when the 
spectrograph is as firmly established in the metallurgical 
laboratory as is the microscope, means will be found 
to use it in estimating larger and larger percentages, 
with the same proportional accuracy. 

Detection of Non-Metallic Substances.—Spectrum 
analysis is at present limited, in practice, to the detec- 
tion of the metals, including antimony and bismuth, 
the metalloids arsenic, selenium, and tellurium, and 
the non-metals boron, phosphorus, and silicon. There 
are no such limits, however, except on the score of 
practical considerations, for, as G. R. Harrison* has 
pointed out, all the elements have sensitive lines, i.e., 
lines which are in evidence when only minute quantities 
are present. The metals and a few of the non-metals 
have these sensitive lines in the range of spectrum 
lying between 2,000 A. and 10,000 A., which is accessible 
to the ordinary quartz spectrograph working in air. 
Sensitive lines of most of the non-metals, on the other 
hand, are of wave-lengths shorter than 1,850 A., at 
which air becomes almost completely opaque. Although 
very many vacuum spectrographs are in use for physical 
investigations, the cost of their construction and the 
difficulties of vacuum technique at present preclude 
their use in practical analysis. It may well be that 
before many years have passed it may be found worth 
while to install in laboratories familiar with the use of 
spectrographs the necessary vacuum apparatus to 
extend the process to include all the elements. 








THE RESISTANCE OF CONCRETE 
TO HIGH EXPLOSIVES. 


Ar the present time, there are unfortunately, many 
reasons why possible damage by high explosives is a 
factor which must be taken into consideration in 
preparing designs for structural work of all kinds. 
This new factor, inter alia, demands a concrete of 
greater strength and toughness than is necessary under 
more normal conditions It is therefore advisable 
that the properties of the aggregates, whose employ- 
ment would ensure the necessary safety, should be 
investigated and the results published. Interest there- 
fore attaches to some tests which have recently been 
carried out by the British Granite and Whinstone 
Federation, 4b, Frederick’s-place, Old Jewry, London, 
E.C.2, and have been confirmed by the Department of 
Scientific and Industrial Research, to show that there is 
a good argument for the use of an aggregate, tougher, 
more angular in fracture, and of rougher texture than 
that frequently employed in concrete work. It has also 
been found that concrete is improved by the addition to 
the aggregate of granite dust which is chemically stable, 
coarsely crystalline, and relatively large compared with 
the cement particles. Moreover, photo-micrographs 
of thin sections of the concrete show how the angular 
particles key into the cement and how by controlled 
grading, sand produced from crushed rock effectively 
fills the interstices, so that the matrix performs its 
correct function of coating the particles and making 
them adhere. 

Steps were taken to confirm these 
results by high-explosive tests on concrete slabs. These 
tests were carried out by Mr. G. H. Hodgson, 
M.Inst.C.E., and some of the results are reproduced 
herewith. A 6 to 1 mix of | part of cement, 2} parts 
of %-in. granite and sand, and 3} parts of }-in. to 
}-in. granite, with a water / cement ratio of 0-53, was 
used to make a number of slabs measuring 2 ft. by 
2 ft. by 6 in. deep, and these were aged for eighteen 
weeks. Slabs of the same size were also prepared 
from a 6 to 1 mix consisting of | part of cement, 
2} parts of pit sand, and 3} parts of }-in. to }-in. 
gravel, the water / cement ratio being 0-5. Both types 
of slab were reinforced by two }-in. diameter rods 
bent in the form of a square, the cover on each side and 
at the top and bottom being 1} in. A }-oz. charge 
of blast Abelite and a detonator were packed in a 
small carton and placed at the bottom of a 1-in. 


laboratory 


* See Metals and Alloys, vol. 7, page 290 (1936). 
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diameter hole 3} in. deep, which was cast in the centre 
of the slab, the hole being afterwards stemmed with 
clay. In order that the maximum force of the explo- 
sion should be borne by the concrete, a box with the 
cover removed was then placed on the top of the slab 
and filled with slightly damp ¥-in. granite and sand. 
Each corner of the slab was supported on a concrete 
brick so that it was 3 in. from the ground, All the 
charges were fired simultaneously by an electric shot 
firer. 

The results will be clear from the accompanying 
illustrations. Fig. | shows the under sides of three 
of the slabs tested after the explosion. That on the 
left was made from the granite aggregate, while in 
the other two, in which, as will be seen, the damage 
was more extensive, gravel aggregate was employed. 
The upper sides are illustrated in Fig. 2, the slabs 
with the gravel aggregate being on the left, while 
that with the granite aggregate appears on the right. 








H.M.S. ‘“*ARK ROYAL.’’* 
By Sm Sraniey V. Goopatr, K.C.B. 

THe construction of H.M.S. Ark Royal was authorised 
in the 1934 programme. In that year, Sir Arthur Johns, 
who was responsible for the design of the ship, read 
before this Institution a paper on “ Aircraft Carriers,’’t 
in which the development of the type is described. It 
has fallen to the author’s lot to write this sequel. 
When Ark Royal was designed, the aircraft carrier was 
limited by treaty to a standard displacement of 27,000 
tons. Preliminary designs, covering a range from 
12,000 tons to 24,000 tons, demonstrated that a small 
ship was relatively costly, and that the major require- 
ments could be generally satisfied on a standard dis- 
placement of 22,000 tons. The present limit of 23,000 
tons (London Naval Treaty, 1936) was adopted when 
it was too late to modify Ark Royal. 

Principal Dimensions.—Length between perpendi- 
culars, 685 ft.; length of flight deck, 800 ft.; length 
of water-line at standard displacement, 721 ft. 6 in. ; 
breadth on water-line, 94 ft. 9 in. ; standard displace- 
ment, 22,000 tons; mean draught in standard condi- 
tion, 22 ft. 10 in. ; freeboard at standard displacement, 
59 ft. ll in. Fig. 1, on page 387, shows the general 
arrangement of the ship. Aeroplanes are the main 
armament of an aircraft carrier. It is not the business 
of a ship of this type to fight a gun duel. She is more 


* Paper read at the Spring Meeting of the Institution 
of Naval Architects, on Wednesday, March 29, 1939. 
Abridged 

t See Enctineerine, vol. cxxxvii, page 387 (1934). 
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likely to be subjected to attack by aircraft or by light 
surface craft. For this reason the gun armament 
comprises 16 4-5-in. guns capable of both high-angle 
and low-angle fire, mounted in pairs on sponsons high 
up to avoid spray interference and give good ares of 
fire. In addition, the ship carries four pom-poms 
(positions for six have been provided), 20 A.A. machine- 
guns, and four saluting guns. The vitals are protected 
| by a heavy deck. The vertical protection is on a 
sufficient scale to prevent destruction by lucky hits. 
| Under-water protection of an improved bulge type 
has been provided over a considerable portion of the 
length ; beyond this closer watertight subdivision is 
arranged. 
Form.—All ships are propelled through two media. 
air and water, but in no type is the above-water form 
so important as in an aircraft carrier. The flight deck 
must be long if good spaces are to be provided for 
flying off, landing on, and ranging aircraft. Eventually 
a comparatively short under-water length was accepted. 


| with a long projection of the flight deck over the stern. 


Forward, the structure is carried up to the flight deck. 
an arrangement shown desirable by experience with 
earlier British aireraft carriers. The position and 
design of the island were carefully considered, and mode! 
experiments were made to measure the handiness ot 
the contemplated ship. Experience has shown that the 
| arrangements are satisfactory in this respect. It was 
found on trials that funnel smoke came down abatt 
the island and obscured the landing-on area ; the funnel 
was raised 8 ft., and this trouble disappeared. 5o fa: 
the fiving men have found the flight deck good and a 
great advance on previous carriers. A requirement - 
special importance in an aircraft carrier 18 gov 
maneceuvrability accompanied by a moderate angle ot 
heel when turning, so that unsecured aircraft may not 
take charge. Rolling experiments with a model of the 
proposed ship and a model of the best existing carne! 
were made, and it was concluded that the new ship 
should be at least as satisfactory. This has been borne 
out by experience. When crossing the Bay of Bisca\ 
in a gale of force 9, the ship had an easy rolling motion 
with an angle of roll generally not exceeding 5 
from the vertical. — 

Structure.—The flight deck is the top member ot - 
strength girder. The two wide tall hangars neceesita ‘ 
the structure above the lower hangar deck on tht 
outboard sides of the hangar bulkheads being one ' 
specially to transmit forces from the gr Se : 
below to the upper hangar deck and the flight « - 
which are otherwise supported by deep transy = 
girders spanning the whole width of each han a 
Careful records were taken during construction « 
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sea trials, which showed that the ship was very stiff 
and that the problem described had been satisfactorily 
solved. Owing to the large girder depth of the ship, 
the longitudinal stresses are not high. It is the trans- 
verse strength that demands more than usual attention ; 
there are more continuous transverse frames and inter- 
costal longitudinals than is usual warship practice. 
It was found on trials that in places the lighter plating 
aft vibrated appreciably, and some additional stiffening 
was necessary which overcame this trouble. The 
asymmetrical moment due to the island on the starboard 
side was compensated for by increasing the beam on the 
port side above the water-line and placing as much of 
the auxiliary machinery as possible to port. 

Machinery.—The three-shaft arrangement fitted in 
best with the requirement of maximum power on 
minimum weight and space, while the more orthodox 
twin-screw installation would have involved an unde- 
sirably high power per shaft. The centre screw just in 
front of the rudder ensured good manceuvrability. The 
machinery, designed to develop 102,000 shaft horse- 
power, consists of Parsons turbines driving three 
propeller shafts at 230 r.p.m. through single-reduction 
gearing. Each main unit consists of an impulse-reaction 
high-pressure turbine and a double-flow reaction low- 
pressure turbine, arranged with an underslung con- 
denser. An astern turbine consisting of an impulse 
wheel is incorporated in the exhaust casing of the 
low-pressure turbines. 

The special requirements involved machinery pro- 
blems not normally encountered. For example, it was 


necessary to fit an extension tube round the centre | 
tail-shaft, to bring the stern-tube gland forward and | 


provide space for access and removal of bushes. 
of the main-engine lubricating-oil drain tanks, 
iucorporated in the main gearcases, the usual troughs 
could not be accommodated, and the lubricating-oil 
suction arrangements required careful consideration to 


case 


In the | 


ensure satisfactory operation when the ship pitched | 


ind rolled. Another essential is rapid manceuvrability, 
since sudden changes of speed are frequent. Steam 


Is it 


small 


: tube type, fitted with superheaters and air pre- 
lea 
} 


ollers and the deck of the lower hangar necessitated 
horizontal uptakes, suspended from the deck above 
by sliding and fixed supports. The funnel was specially 
designed and stiffened to avoid the necessity for funnel 
guys, which would have interfered with the space 
essential for flying operations. On trials a power of 
103,000 shaft horse-power was developed, and the ship 
‘ttained a speed of 31} knots. 

‘he rudder is operated by four hydraulic cylinders, 
with single-acting rams, The power supply is from 
‘wo motor-driven variable-speed pumps, In addition, 
* steam turbo-driven pump is fitted in one of the 
*ngme-rooms, connected by hunting gear with the 


plied by six boilers, of the Admiralty-Yarrow | 


The limited height between the top of the | 





rudder-crosshead cylinders. This unit can take over 
control of the rudder in any position of helm imme- 
diately, should one or both of the electrical units fail. 
Each of the three pumps is capable of operating the 
rudder at the requisite speed under all conditions of 
steaming. Three large sets of turbo-driven centrifugal 
hydraulic pumps are fitted for operating the aircraft 
lifts, catapults, wireless masts, telescopic steaming mast, 
aircraft signalling shutters, and windscreens. Two 
electric auxiliary pumps are provided for use when the 
capacity of the main pumps is not required. The oil- 
fuel capacity ensures an appreciably greater endurance 
than that of previous British aircraft carriers. Aviation 
spirit is carried in tanks independent of the ship’s 
structure, and is discharged to the aircraft by admitting 
low-pressure air to the tanks. 
aircraft is stowed similarly, and is fed to the machines 
by electrically-driven pumps. 

Electrical Installation.—Ark Royal affords a parti- 
cular example of the increasing use of electricity in 
warships. Pumps, capstan gear, cranes, winches, gun 
mountings, steering gear, some engine-room auxiliaries, 
bread-baking, depend upon electric power, as well as 
fans, all lighting, communications, and some heating. 
Approximately 240 miles of cable and 620 motors are 
installed. Six turbo-driven generators feed current at 
220 volts into a port and starboard ring main on the 
main deck. The control of the whole electrical equip- 
ment, with a few exceptions, is centred in the main 
switchboard, from which the voltage of dynamos can 
be controlled, and the supply services are operated. 
All services are divided into two groups, important and 
unimportant, so that the latter can be switched off 
under action conditions. 

The ship is lighted throughout by 40-watt or 60-watt 
units. In compartments, such as hangars and engine 
and boiler rooms, where height permits, the main 


| 
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Lubricating oil for | 


| operated hydro-pneumatically, are fitted at the extreme 
| forward end. By using these, aircraft can be launched 
with the ship at rest ; moreover, considerable space is 
| left in the foremost 400 ft. for other aeroplanes to be 
|ranged up. Transverse and longitudinal windscreens, 
| hydraulically operated, are fitted forward to afford 
| protection to aircraft on the deck. When not in use, 
| these screens can be hinged down. Round the deck 
| edge, safety nets are fitted, also fire extinguishers of 
| the continuous-foam type. At the after end of the 
flight deck are eight arresting wires. The successful 
| development of this gear after several years of investi- 
gation and experiment in British carriers has had a 
;marked effect on the use of carriers. The landing 
| aeroplane lowers a hook which engages one or other 
of these wires, which should render in such a way 
that, whatever the angle at the bight of the wire, 
|the maximum deceleration does not greatly exceed 
| gravity. Allowing for the extension of whatever wire 
is engaged, no aircraft should over-run the after 400 ft. 
| of the flight deck. Twenty-seven machines landed in 
| one winter afternoon without incident and in all cases 
| the landings were quite smooth. 

The upper hangar is 568 ft. long, the lower 452 ft. ; 
| both have a clear width of 60 ft. and a clear height of 
| 16 ft. The lower hangar deck is shown in Fig. 3, 
,above. Aircraft are transported, with wings folded, 

to and from the flight deck by means of three double- 
platform lifts, each operated by six hydraulic moving 
cylinders and fixed rams connected by chains, led over 
pulleys, to the lift structure. The design is such that 
absolute equality of travel of the six — of suspen- 
sion is maintained. The lifts are fast and have a 
double platform. Each time a machine is taken out 
of the upper hangar and delivered to the flight deck, 
another can be fed into the upper from the lower 
hangar; thus all aircraft are virtually stowed in the 


illumination is from lamps of 100 watts to 500 watts. | upper hangar. The stowage was a problem involving 
Magazines are lighted by special safety fittings. Other | lengthy and almost acrimonious discussion. The ship- 
dangerous compartments, e.g., petrol compartments | builder wants to know early, as much work is involved. 
and dope rooms, are lighted externally by lamps in | The aircraft specialists want to defer a decision to the 
light boxes. All important compartments are lighted | last moment, to be sure that the ship will accommodate 
from two services, connected to opposite sides of the | the maximum number of aeroplanes, not only of to-day, 
ring main. The total number of lamps fitted for lighting | but of the possible future. The latter consideration is 
purposes only approximates to 3,500. A compre-| important, and on this score, although the ship was 


| hensive low-power electrical installation is provided | designed to carry 72, it was eventually decided to 


for communication between various parts of the vessel | arrange for 60. The hangars, being danger areas, are 
by teleplione and by indicating and controlling instru- | divided into sections by steel fireproof curtains of the 
ments. This installation is supplied with direct current | roller-blind type, operated electrically. Sprinklers are 
or alternating current at low voltage by motor generator | fitted ; each of the four sprinkler pumps has a capacity 
and motor alternators. Alternative 220-volt supplies | of 150 tons per hour. Fire-extinguishers are also 
are provided to the machines, and low-power batteries | provided. For ventilation, inductor exhausts discharge 
are fitted so that supplies to essential services may be | air from the lower parts; natural supplies are at the 
maintained in the event of damage. top; all fans are outside. In the sides of the hangars 

Aircraft Arrangements.—The flight deck is shown in | escape lobbies, fitted as airlocks, are provided ; from 
Fig. 2, on this page. The fore and after ends are rounded | these lobbies the fire curtains, spray and ventilation 
down to improve the general air-flow. Two catapults, | systems can be worked. 
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General Arrangements.—A number of pumps of large 
capacity are installed to deal with leakage, heel, and 
trim caused by damage. The wireless aerials are 
supported by hinged masts at the edge of the flight 
deck. The masts on either side move together auto- 
matically, being raised and lowered by hydraulic 
power. In addition to the usual workshops of a large 
warship, an aircraft metalworkers’ shop, aircraft engine 
stripping shop, and parachute shop are provided. The 
electrically-operated cranes shown in Fig. 1 can hoist 
aircraft on to the flight deck and deal with the heavier 
boats, which are stowed on the upper hangar deck. 
When not in use the cranes are housed so as not to 
project above the flight deck. The smaller boats are 
handled by means of overhead runways and are hoisted 
by electric winches. Nineteen boats are carried. The 
total complement of 1,575 includes 147 officers. Ark 
Royal has the distinction of possessing the largest 
wardroom in the fleet. A church fitted in oak, reading- 
rooms for petty officers and men, recreation room with 
writing tables, combined library lecture room and 
school, soda fountain, canteen, bookstall, and a cinema 
are provided. Hot and cold running water is fitted to 
each cabin, and cooled drinking water is supplied to 
various mess spaces. In addition to the usual sick 


bay, operating theatre, and dispensary, a dental 
surgery has been provided with the most modern 
equipment. 


Construction.—The order for the hull and machinery 


was placed with Messrs. Cammell, Laird and Company, | 


Limited, Birkenhead, on April 7, 1935. The keel was 
laid on September 16, 1935, and the ship was launched 
on April 13, 1937.* A satisfactory acceptance trial 
was completed, and the vessel was handed over to the 
toyal Navy on November 16, 1938. When launched, 
the steelwork was in an advanced state ; the shafting, 
centre propeller, boilers, auxiliary machinery, but 
practically no equipment, were on board. The launching 
weight (sliding total) was 14,890 tons. The pressure 
per square foot on the ways was 1-79 tons, and the 
maximum reaction at the after end of the ways was 
3-14 tons per square foot. The internal structure was 
suitably stiffened to withstand the launching forces, 
and no part of the ship showed any signs of distress ; 
the maximum breakage in a length of 652 ft. was 1} in. 
hog 

The ship was designed for the extensive adoption of 
welding, the estimated approximate saving in weight 
as compared with riveting being 500 tons. About 
65 per cent. of the structure was welded, including 
transverse and longitudinal bulkheads, decks (except 
deep beams under the flight and upper hangar decks), 
the shell plating and framing above the lower hangar 
deck, and the whole of the first 100 ft. from forward. 
The welded work required about 260 tons of electrodes. 
About 150 welders were employed on the ship and a 
further 50 on the ground. The firm formed a welding 
school, and made numerous experimental specimens 
representing typical parts before commencing general 
production. This initial work proved well worth while 
in indicating what precautions were necessary to 
minimise shrinkage and distortion troubles. For 
stiffeners and beams, tee-bars were largely used; to 
avoid the furnace work entailed in splitting and turning 
the ends of such stiffeners, the stems were flame-cut, 
bent cold to a suitable radius, and a triangular plate 
was lap-welded in the gap. A particularly interesting 
feature was the welding of the upper hangar deck, 
which was eventually plated transversely with an 
edge butt at every deep girder 8 ft. or 12 ft. apart. 
The forward end was constructed by making the first 
welds at about the neutral axis of the structure, working 
upwards and downwards on both sides of the vessel in 
unison. The water-test work was greatly reduced 
through the extensive welding, and the welded con- 
nections proved thoroughly watertight. Ark Royal 
has made a good start as a commissioned unit of the 
Fleet, and there is every reason to believe that she 
will prove a most successful ship. 








Srrep-—Revvuctine Gears ror Textite Worxk.——The 
electrification and modernisation of the textile mill which 
is taking place on a considerable scale in many centres, 
has led to a demand for speed-reducing gears. New mills 
also are usually thus itted, a typical case being in the 
recent completion, by Messrs. David Brown and Sons 
(Hudd.), Limited, Huddersfield, of four 6-in. and 24 8-in. 
double-helical single-reduction gear units for the whole 
of the line-shaft drives for a new spinning mill overseas. 
The loads transmitted range from 15 h.p. to 60 h.p. at 
speeds between 965/240 r.p.m. and 975/672 r.p.m., @ 
single unit driving up to a maximum of 20 frames. The 
units, apart from size, differ in arrangement, 16 of them 
being mounted along with the motor on separate bed- 
plates, while the remaining 12 are mounted as twin 
drives on double bedplates, each thus forming a compact 
arrangement for driving two parallel rows of spinning 
frames. The peripheral velocity is kept as small as 
possible and this, with a wide face, having accurately- 
generated teeth, should ensure the smooth running so 
desirable in textile work, while providing a long life. 


° See ENGIverrine, vol. cxliii, page 472 (1937). 
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THE ENERGY BALANCE SHEET 
OF THE INTERNAL COMBUSTION 
ENGINE.* 
By F. W. Lancuester, LL.D., F.R.S., 
Hon. M.I.Mech.E. 


In a series of articlest entitled ‘“‘ The Energy Balance 
Sheet of the Gas Engine,” the author has dealt with 
the subject on a basis somewhat different from that 





usually adopted, making use of methods which, if not | 


actually novel, were at least unfamiliar. The objects 
were summarised in the concluding article; it is 
sufficient here to state that the balance-sheet as finally 


presented{ depends upon deductions made from an | 
indicator diagram with a knowledge of the total energy | 


contained in the charge, and of the thermal and other 
physical properties of the working fluid.§ 

The author has experienced difficulty in discovering 
tests conducted with sufficient thoroughness to permit 
of close analysis on his system. It is only since the 
completion of his series of articles in ENGINEERING 
that the interesting work of Dr. J. S. Clarke has been 
brought to his notice, and he is indebted to Professor 
S. Lees, of the University of Birmingham, and to 
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we have (273/285-8) x (753-4/760) x 784 = 743 
ft. per hour. 

Dr. Clarke’s figure in col. 10 is in substantial aviee 
ment, namely 742, but the heading reads “ Gas at 
N.T.P., cub. ft. per hour,” “ N.T.P.” as used by 
Dr. Clarke apparently signifying 0 deg. C. and 760 mm. 
of mercury column. Normal temperature is, however, 
usually taken to be 60 deg. F., or in terms of the 
Centigrade scale 15 deg. or 16 deg. In Table XIX, 
col. 4 is headed “ Actual gas at N.T.P., cub. ft. per 
hour,” but the figure given is 697. In order to reconcile 
this with the figure given in Table XVIII it is necessary 
to suppose that Dr. Clarke intended not actual gas 
at all, which is stated to be “94 per cent. pure.” 
but “pure” carbon-monoxide gas. The heading 
to col. 4 in Table XIX should, therefore, have been 
drafted to read, “‘ Pure CO gas at 0 deg. C. and 760 mm.. 
cub. ft. per hour.” If the mixture strength is calcu- 
lated in terms of British Thermal Units per cubic foot, 
taking the above as basis, we have 697 cub. ft. pure 
CO gas to 3,135 air, that is in 3,832 cub. ft. mixture, 
i.e., the mixture is 0-182 CO gas, or mixture strength 
0-182 x 342 = 62-3 B.Th.U. per cubic foot. This 


h 


|agrees with the entry in Table XIX, col. 7, and this 


|interpretation of Dr. Clarke’s tables is, 


Dr. Clarke himself for permission to make use of this | 


material. The engine used for Dr. Clarke’s tests was 
the same Crossley Otto engine, 9} in. bore by 17 in. 
stroke, as that of which mention has previously been 
made, but fitted with a specially designed hemi- 
spherical combustion space, provision being made for 
varying the compression ratio. Four compression 
ratios were made use of in the tests, but the author has 
confined his attention to tests conducted at a com- 
pression ratio of 5-94: 1 (series A in the thesis). 

From the present standpoint the greatest interest 
attaches to a series of tests conducted with carbon 
monoxide as fuel. Data relating to five tests are 
reproduced in Tables XVIII and XIX, on page 389. 

Fig. Tl. CONVENTIONAL PLOTTING 

(OR. J.S.CLARKES THESIS, TEST COA.) 
—! a. | 
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Dr. Clarke adopted as his measure of mixture strength 
the number of British Thermal Units per cubic foot of 
mixture, and has adopted the method of logarithmic 
plotting as a means of more closely and thoroughly 
investigating the pressure-volume relations. His method 
is to transform the co-ordinate measurements taken 
from the diagram by the aid of logarithmic tables, and 
to replot the logarithms so derived on ordinary squared 
paper. This is indirect and fails to give readings in 
terms of p and v-in the transformed diagram. Dr. 
Clarke in many of his tests has located a very distinct 
break, or change in the index value, as taking place 
during expansion, which appears as a_ perceptible 
“knee” when the diagram is presented in logarithmic 
form. This the present author had not himself 
observed, although he has frequently found the expan- 
sion graph to show curvature, being arched or bowed 
in greater or less degree; there seems, however, no 
reason to doubt the accuracy or truth of Dr. Clarke’s 
observations. 

By way of example, test CO A,, the top row of 
figures in Tables XVIII and XIX,}| may be discussed. 
The fuel carbon-monoxide gas. The value per 
gramme of CO burnt to CO, is approximately 2,427 
gramme-calories® ; the density of CO, in grammes per 
litre, at 0 deg. C. and one standard atmosphere, is 


18 


1-250, or per cubic foot, 28-32 1-25 35-4 
grammes ; therefore calories per cubic foot = 35-4 

2,427 = 85,800 at 0 deg. C. and | atmos. = 342 
B.Th.U. per cubic foot at 0 deg. and 1 atmos. Table 


XVIII appears to give the results of actual observa- 
tions, the figures given in Table XIX being “ reduc- 
tions.” This being so, referring to Table XVIII, 
col. 7 gives the gas as metered, in test CO A, = 784 
cub, ft. per hour at 55 deg. F. (col. 8) and 753-4 mm. 
(col. 11). Now 55 deg. F. 12*8 deg. C. = 285-8 
deg. abs. Hence, reducing to 0 deg C. and 760 mm. 


* Paper read before the Institution of Mechanical 
Engineers, on Friday, March 17, 1939. Abridged. 

+ Enorveerine, vol. cxlv, page 4 et seg. (1938). 

t ENGINEERING, vol. cxlvi, page 137 (1938). 

§ In view of their general agreement with the above 
mentioned articles, portions of the paper which followed 
here have been omitted.—Eb. E. 

| Tables 19 and 20 in Dr. Clarke's thesis. 

© Sometimes given as 2,430. 


no doubt. 
right. 
Further, * N.T.P.” in Table XVIII, col. 16, and in 


|Table XIX, col. 5, presumably mean the same thing. 


but in the former the volume of air per hour is given 
as 3,090 cub. ft. and in the latter as 3,135 cub. ft. This 
is puzzling; there is no question of degree of purity 
where air is concerned. The explanation appears to 
be that Dr. Clarke assumed the impurity in the CO gas 
to consist of admixed air, this representing an addition 
of 0-06 x 742 cub. ft. = 45 cub. ft. Thus, 3,090 + 
45 = 3,135, which agrees. The author has considered 
it necessary to make this preamble as he had found 


| great difficulty in reconciling the figures as presented. 


10-700 


‘sure. Thus the assumed factor of 0-695, must 





the main stumbling block being the doubt attaching 
to the meaning of * N.T.P.,” an abbreviation that we 
could very well do without. 

This misunderstanding disposed of, it is a simple 
step to determine the heat or energy per charge, one of 
the fundamentals on which the balance sheet is founded. 
The revolution speed is 262 r.p.m.; bence the number 
of cycles per minute = 131, and the number of charges 
per hour = 7,860. The volume of pure CO gas per 
hour is given 697 cub. ft., or volume per charge 
697 /7,860 — 0-0887 cub. ft., all at 0 deg. C. and 
l atmos. Therefore British Therma] Units per charge 

0-0887 x 342 = 30-3 = 23,500 ft.-lb. The indi- 
cated mean pressure of the diagram (Fig. 11, herewith) 
is 74 lb. per square inch, and the indicated thermal 
efficiency = 31-8 per cent. Taking the cylinder con- 
stant = 100, the mechanical work done per charge 
(per working stroke) = 7,400 ft.-lb. The total energy. 
or calorific value, of the charge is then 7,400 /0-318 
23,300 ft.-Ib. 

The discrepancy is not serious; the value 23,300 
based on Dr. Clarke’s “ reductions ” may be taken as 
correct. In the interpretation of the indicator diagram 
it is necessary to establish a datum temperature, on 
which the temperature cycle depends. It is highly 
desirable that actual temperature measurements should 
be made at various points in the cycle, such as at the 
completion of compression (with ignition suppressed) 
and at the end of the expansion stroke (the point of 
release) ; but normally reliance has to be placed upon 
the calculation of the charge mean temperature at the 
onset of compression, and this must include the heat 
imparted to the charge during induction, by admixture 
with the residuaries. In the first instance the tem 
perature of the exhaust residuaries at the termination 
of the exhaust stroke must be computed if no actual 
measurement of this has been made. From this it is 
possible to estimate the quantity of exhaust residuaries 
present, and from that and the temperature, calculate 
the heat content ; then finally, the mean temperature. 
on the understanding that the heat is distributed 
uniformly throughout the combined charge. 

The temperature of the residuaries is 
needing most careful consideration. It 
that the engine is running at full load, so that no 
question of air dilution due to a “cut out” arises 
This assumption is fully justified by the fact that 
Dr. Clarke makes it quite clear that he makes use of 
quality governing. Dr. Clarke gives the volumetri 
efficiency as 69-2 per cent. Working from the figures 
previously given, the volume of mixture per charge !s 
3,832/7,860 — 0-488 cub. ft. The stroke volume 
cub, ft., hence the volumetric efficienc) 
69-7 per cent. The agreement, while not exact. ™ 
sufficient to show that the figure represents the relation 
between the charge volume and the stroke volume 1 
terms of charge at some stated temperature and pres 


matter 
assumed 


a 


is 


Is 


Is 


be 


accounted for by a temperature and pressure difference 


between the in-drawn charge at the termination ©! = 
induction stroke, and at 0 deg. C. and 1 a w ‘o 
on e 


may be taken as 14-7 Ib. per square inch. 
measured pressure at the onset of compressio! 


Is 
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given as 12-2 lb. per square inch, so that if ¢ be the 
temperature (degrees absolute), 
12-2 


14-7 


vv 


. 0-695 


in which t’ is the temperature at which the charge is | 
as in cols. 4 and 5, 


Then ¢ from 


reckoned ; in this case 0 deg. C., 
Table XIX, or t’ = 273 deg. C. 
325 deg. C. abs. 


abs. 





the above equation 
TABLE XVIII.—Trsr Resutts (J. 8. CLARKE). 
l 2 | ) 6 7 8 9 10 ll 16 
| 
Gas Air. 
: | Gas at Pressure At 
Date Speed. Barometer. | Metered. Temperature. | Pressure. | N.T.P.* Mm. N.T.P. 
lest May, Mm. Cub. ft. : ' , ln | * 7 . 
1930 R.p.m. seumeey how Deg. F. eg. C. | In. Water.| Cub. ft. Mercury Cub. ft. 
— ——— | | per hour. abs. per hour. 
' | 
COA 12th 262 745 784 55 12-38 4°5 742 | 3,090 
CO Az 12th 262 745 750 55 12-38 3°7 709 | 3,109 
CO Ag 14th 261 748 692 59 15-0 5-0 655 3,590 
COA 14th 262 748 687 60 15-55 4-4 647 3,440 
CO Ag 14th 262 748 867-5 60 15-55 2-8 814 2,820 
| 
* N.T.P. is used by Dr. Clarke as denoting 0 deg. C. and 760 mm. 
] TABLE XIX.—tTest Resvutts (J. 8. CLarKe). 
- OPES: 0.3 19k es 
) 4 , 10 17 23 6 7 24 19 26 27 | 
j . 
: Maximum 
, ‘ Compres- Peak 
Act tus . _ Ds | " : lo 
— — L.m.e.p Indicated Initial Ly | sion Pressure.| Suction | Exhaust 
. Tp NT p from Thermal Pressure. Ratio ; Pressure. Lb. per | Tempera- | Tempera- 
N.T.F N.T.F . caman oe Mixture pe 
Cub. ft Cub. ft. Optical Efficiency. Lb. per Air/Gas. B.Th.U. Lb. per sq.in. | ture. | ture. 
per hour. | per hour Indicator. Per cent. | 8q. in. abs. er Gab. ft sq. in. (above | Deg. ( Deg. C. 
l I —s (above atmos.). 
l atmos.). 
3 697 3,135 74 31°8 12-2 4°49 62-3 115 321 159 539 
7 » 3,153 72-9 32°7 12 4-745 9-5 114 301 161 537 
be 3,610 72 33-8 12-9 5-69 51 118 358 | 117 490 
bos 3,459 69-44 33-1 12-5 5-52 52-3 116 270 } 131 509 
”) 2,844 77-3 29-7 11-6 3-61 74 110 329 | 182 590 
' . an thie 
i But there is yet to be taken into account the, temperature in this example would lie between 


residuaries, of which (with due allowance for back 
pressure) there are some 20 units volume in the com- 


‘ bustion space, still at a high temperature. When 
f these residuaries mingle with the new charge during 
( induction, a considerable transference of heat takes 


place, but this has but a negligible effect on the volu- 


's expanded the residuaries undergo contraction. 
would be strictly true were the admixture of two 
gases of constant specific heat being dealt with, and 
in the present case, although the mingling would give 
rise to a slight dilatation, it is an amount not worth 


consideration. What has to be considered is the 
° increase of temperature of the charge as a whole, or 
-" rather, the mean temperature when both new charge 
4 and residuaries are taken into account. For this 
h the first step is to compute the temperature of the 


'esiduaries, and from that the mass of residuaries 
present. 





metric efficiency ; to whatever extent the new charge | 
This | 


, It is unfortunate that the temperature 
|not measured as a matter of routine when critical 
tests are made. From a purely theoretical standpoint 
|it would be legitimate to infer that during and sub- 
sequent to the exhaust release, the residuaries are 
expanding adiabatically, since they are doing work 
in expelling the efflux gases. If this be agreed, and 
|if there were no loss of heat to the walls, the final 





1,000 deg. C. and 1,100 deg. C., abs. With due allowance | 
for cooling, the lower of these may be taken as an | 
upper limit. Dr. Clarke gives ‘ exhaust temperature 
degrees C.” = 539 (= 812 deg. abs.), but this probably | 
relates to the exhaust efflux, after it has undergone | 
considerable cooling in the valve ports and passages. | 
For the present purpose 1,100 deg. C. abs. (= 727 deg.C.) | 
will be the temperature assumed. This corresponds | 
to 1,160 deg. H. 

The mass of the residuaries may be estimated as 
(20/100) x (325/1,000) = 0-065 of the incoming charge, | 
or 0-054 of the combined charge. From this stage | 
the best procedure is to take the combined charge | 
as at the temperature 325 deg. C. abs. = 335 deg. H, | 
giving 0-054 of the charge with surplus, 1,160 — | 
335 = 825 deg. H, to be distributed over the whole | 
charge. The increase is then 0-054 x 825 = 44-5) 
deg. H; this added to 335 gives 379-5 deg. H, or 
368 deg. T, which is the final result giving the mean | 





| the value 380 deg. 


of the | 
residuaries at the conclusion of the exhaust stroke is | 


| a considerable saving in first cost was attainable. 


temperature of the charge at the onset of compression. 
| Without going into the refinements introduced by 
considerations of variable specific heat, the calculation 
may be presented as follows: the temperature of the 
| incoming charge has been estimated, as based on the 
observed volumetric efficiency, at 325 deg. C. abs. The 
residuaries at 1,000 deg. C. abs. have an excess tem- 
perature of 675 deg. C. Now, having levelled the 
temperature of the combined charge to 325 deg., the 
increase due to distributing this excess over the whole 
combined charge will be 0-054 x 675 = 36-4 deg., 
making the mean temperature of combined charge 
361-4 deg. C. abs., against 368 deg. above ; this shows 
the importance of taking the deg. H/deg. T relation 
into account, even where the temperatures are not 
high. 

In view of the fact that other authorities have 
adopted higher values (the late Sir Dugald Clerk has at 


| least on one occasion given the figure as 390 deg. C. abs.). 


the author for his analysis of this example adopted 
In Table XIX, Dr. Clarke gives 
what he calls “suction temperatures, deg. C.,”’ but 
exactly what is intended it is not easy to ascertain. 
The “ suction temperature "’ in the test CO A, is given 
as 159 deg. C. This cannot possibly be the induction 
temperature, for apart from its improbability, it would 
be utterly inconsistent with the volumetric efficiency 
registered. Possibly, the column should be headed 
degrees Fahrenheit, in which case it is the equivalent 
of 70 deg. C. If this were a true measured value it 
is 17 deg. higher than the value calculated from the 
volumetric efficiency given. It would certainly justify 
an increase in the initial temperature of the combined 
mixture at the onset of compression. Taking every - 
thing into account, the author considers the value 
380 deg. C. abs. well chosen. The author has selected 
test COA, from among the others tabulated, on 
account of the fact that the indicator diagram, Fig. 11, 
approaches most nearly to the ideal form, that is to 
say, the peak comes well up to a maximum before 
expansion begins, and so less “ reconstruction ” 
necessa ry . 


1s 


(To be continued.) 








ELECTRIC-DISCHARGE LAMP- 
LIGHTING INSTALLATION. 


Tue lighting installation at the new factory of 
Messrs. Hugh Wood and Company, Limited, and Messrs. 
The Huwood Mining Machinery, Limited, which is one 
of the largest on the North-Eastern Trading Estate, 
Gateshead-on-Tyne, provides an excellent example of 
modern practice in this field of engineering. After 
consideration, it was decided to employ a scheme using 
Mercra gas-discharge lamps supplied by Messrs. The 
British Thomson-Houston Company, Limited, Rugby, 
partly on account of the peculiar advantages of this 
type of lamp for inspecting metals and partly because 
As 
the factory equipment includes a number of compara- 
tively high-speed machines, care had to be taken, 
however, that the stroposcopic effect of the lamps should 
cause no inconvenience. The installation was, therefore, 
designed so that at any point light is received from 
lamps connected to the three phases in such a way 
that the stroposcopic effect produced by one lamp is 
neutralised by that from the other two. The result, 
we understand, has been quite successful. 

A view in the main bay in these works, showing the 


| effect of the lighting, is given in the accompanying 


illustration. This bay is mainly used for erection 
purposes, and the lighting installation consists of 
28 400-watt Mercra lamps in Mazdalux dispersive 
reflectors. These fittings are mounted at a height of 
26 ft. and are spaced at 30 ft. by 25 ft., so as to give 


}an average illumination on the floor level of 8 foot- 


candles. After six months’ use, the actual measured 
values were 9-2 foot-candles maximum and 8:5 foot- 


| candles minimum, with an average of 8-5 foot-candles. 


In the side bays of the shop, where machining to fine 
limits is carried on, an illumination of 15 foot-candles 
is provided on a plane 2 ft. 6 in. above floor level. 
As these lamps are only 11 ft. high, 125-watt lamps in 
dispersive reflectors were mounted at ceiling level at 
a spacing of 13 ft. This gives a maximum illumination 
of 16-5 foot-candles, a minimum of 13 foot-candles, 
and an average of 14-25 foot-candles. The fittings in 
the drawing office are designed to give shadowless 
illumination, with an intensity of 25 foot-candles. 
Each fitting contains a 150-watt bowl silvered Mazda 
lamp and is so arranged that the majority of light 
incident on a drawing board is received from the far 
left-hand corner. Shadow from Tee or set squares are 
thus avoided, in normal use. 








CaLenpDAR.—Messrs. The International Construction 
Company, Limited, 56, Kingsway, London, W.C.2, have 
sent us a useful monthly tear-off calendar fitted with a 
date indicator. 











390 


**ENGINEERING”"’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W..2, at 
the uniform price of 1s, 

The date of the advertisement of the acceptance of a Complete 
Specification ia, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “* Sealed ” is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


490,065. Parsons’ Chain Company, Limited, of 
London, and J. T. D. Spence, of Stourport-on- 


Severn. Chain-Link Welding Machine. (1! Fig.) 
February 22, 1937.-The invention is a machine for 
electrically-welding chain links, which improves the 


consistency of the welds and rénders the operation more 
automatic than hitherto. Two link-holding levers 1 
of L-shape are pivoted at opposite ends of the link 3 
which is to be welded. The jaw-like ends of the levers 
engage the opposite ends of the link and are moved into 
engagement with it by means of rollers 15, which are 
held by springs 6 against the surfaces of cams 4 fixed 
on @ driving shaft and driven through a clutch. The 
welding and upsetting jaws 7 are separate from the 
holding levers | but are articulated to them at the 
points 2, about which the holding levers pivot, by a pin 
and slot connection for adjusting the levers 1 relatively 
to the link. Each welding and upsetting jaw has an 
integral arm between which and the associated holding 
lever is a hydraulic cylinder 9 supplied with oil through a 





supply pipe. Each jaw 7 incorporates a copper electrode 13 
which engages the link, the position of each electrode 
being adjustable by a screw to compensate for wear. 
The machine has dual-purpose electrodes which also 
upset the links. The pressure in the hydraulic cylinders 
connects each holding lever with its welding and upsetting 
jaw and the adjustment is such that when the jaws are 
initially closed upon any pre-welded link the distance 
between the electrodes would (in the absence of the link) 
be less than is actually required to embrace the link. 
Accordingly, the main welding and upsetting jaws upon 
closing would virtually open to the extent of this 
difference and any consequent resistance will be opposed 
only in the hydraulic coupling. In operation, assuming 
that a link has just fallen into position, there is a com- 
paratively high pressure in the hydraulic cylinders, which 
i transmitted to the link through the welding and 
upsetting jaws. The current is passed through the link, 
heating the metal, which soft and unable 
to withstand the pressure exerted upon it and so begins 


be 


becomes 


to collapse. When a suitable temperature has been 
reached, the current is switched off and at the same 
time the clutch of the machine is operated Also at 


the same instant a solenoid is energised and operates a 
hydraulic valve, which reduces the high pressure in the 
hydraulic cylinders to a comparatively low pressure. 
When the cycle is completed, the link is swaged and the 
clutch comes up against a second stop before the welding 
and upsetting jaws have opened. The machine is thus 
at rest again and the link is held in the jaws while it is 
cooling. The lower pressure in the hydraulic cylinders is 
sutlicient to enable the ,aws to follow up the contraction 
of the link as it cools and to prevent the spring in the 
vack of the link from opeaing up the weld while the latter 
is still in a plastic condition. After an interval, the 
clutch is again operated. The cam 4 then rotates allowing 
the holding levers 1 to move in towards each other. 
At the same time a cam-operated valve opens the hydrau- 
lic cylinders to exhaust, and the springs 6 open the 
welding and upsetting jaws, allowing the link to be 
withdrawn. As the next link is being brought into 
position, cam-operated contacts energise a solenoid 
which returns the solenoid-operated hydraulic valv: 
to the high pressure position. As the next link falls into 
position the cams 4 force the holding levers | apart 
and just before the clutch of the machine comes up 
against a stop and brings the machine to rest, a cam 
connects the hydraulic cylinders to the pressure supply. 
The welding and upsetting jaws 7 are consequently 
forced on to the link and the welding cycle commences 
again. (Sealed.) 
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MINING, METALLURGY, &c. 


483,924. W. L. Lowe-Brown, of London. Tun- 
nelling System. (8 Figs.) November 2, 1936.—-When 
tunnelling under rivers, lakes, estuaries and seas, it is 
impossible to use any method of lowering the water 
level and accordingly the invention depends on producing 
a zone of reduced ground-water pressure rather than of 
reduced water level, thus enabling the safe working- 
pressure of the air in such operations to be reduced. A 
tunnel, as in Fig. 1, driven below a river, is provided with 
a sealed drain 2 inside the tunnel and aspirator pipes 
3, 3 passing from the duct 2 enter holes made in the 
ground. The aspirator — are connected by the 
duct 2 to the upper part of a receiver 5, an air-outlet 
pipe to the atmosphere or to a vacuum pump being also 
provided. The lower part of the receiver 5 is connected 
by a pump 7 to the water-discharge pipe 8. The method 
of sealing the aspirator pipes in the ground will differ 
according to its nature. Thus in the case of rock or 
hard ground the aspirator pipe 3 has perforations at its 
outer end, while in the neighbourhood of the tunnel face 
it is packed for a certain length, the end outside the hole 
being connected to the duct 2. In the case of soft 
porous ground with the face supported by timber, the 
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aspirator pipe is driven into the soft ground, a pointed 
shoe being fixed on the front end to assist this operation. 
A driving head and the branch connection to the duct 2 
are arranged at the other end. The perforations are 
screened if necessary with gauze to exclude sand. The 
aspirator pipes are into the holes that the 
compressed air in the tunnel cannot reach their outer 
ends, the arrangement being such that when the air 
pressure in the water-discharge duct is lower than the 
tunnel pressure, some of the ground water is drawn off 
through the aspirator pipes with the result that the 
ground-water pressure is reduced. In certain kinds of 
ground, it might be necessary to expose a larger area to 
lower pressure in order to draw off the water. In such 
circumstances, small headings &, as in Fig. 2, are driven 
ahead of the main tunnel and sealed off by air-tight 
covers 18, similar to one end of an air-lock. The pressure 
in these headings is lower than that in the tunnel, so 
that the ground water flows into the heading through the 
aspirator pipes 3, where it collects in a sump 19, from 
which it can be removed by the pump 7, discharging 
through the water-discharge pipe 8. The air-outlet pipe 6 
the heading leads to atmosphere or to a vacuum 
pump. These advance headings are lined with cast iron 
or steel segments having a flange on the outside which 
when grouted-in acts as an anchor to take the thrust of 
the air-tight 18 to the zone of reduced 
ground-water pressure established, the system has the 
vivantages that there is no danger of a “* blow " if the 
pressure in the main tunnel! is properly regulated; the 
lower pressure in the main tunnel enables longer shifts 
to be worked, lessens the danger to life, and the trouble 
from compressed-air sickness; and in the event of a 
fault in the ground being met, the holes for the aspirator 
pipes can be used as additional points of attack. (Sealed.) 
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MOTOR ROAD VEHICLES. 
489,735. R. Bishop, of London. Steering Gear. 


(5 Figs.) February 5, 1937.—The invention is a steering 
gear which offers different mechanical advantages between 
the steering wheel and the road wheels when the steering 
wheel is in different positions, the mechanical advantage 
being higher when the steering wheel is in its end 
,0sitions than when it is in its middle position. This 
facilitates the obtaining of an extreme lock when the 
vehicle is stationary and is especially useful with wheel 
suspensions giving a caster oftect, in which the vehicle 
tends to be raised somewhat as the road wheels are 
turned towards an extreme lock. The pitch of the cam 
is made less at its ends than in the middle. Further- 
more, the pitch difference is unequal at the two ends to 
such extent as is necessary to ensure that equal move- 
ments of the steering wheel connected to the cam produce 
equal movements of the road wheels on both locks. The 
precise pitch difference will naturally depend upon the cir- 
cumstances of each case. In the example illustrated the 
pitch of the centre turn of the cam is 0-92 and the gear 
ratio 22 to l. The pitch of one turn on each side of the 
centre is about 0-86 and the gear ratio about 25 to 1. 
The pitch of one end 17 is 0-74 and the gear ratio 28 to 1, 
while the pitch of the other end 18 is 0-72 and the 
gear ratio 29 to 1. In this example the total number of 
revolutions of the cam necessary for an angular move- 
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ment of 80 deg. of the rocker arm is 5-7. The pite! 
changes between the parts of the cam groove are abrupt 
The cam groove in Fig 1, is engaged by a follower, of 
which the pivot 3 is mounted in a bearing in the end of a 
rocker arm 5 fixed upon the rocker shaft 6. The pivot 3 
has a diametral slot, and between the two cheeks thus 
formed a rolling follower is mounted on a bush held in 
position by a stud 22, of which the shank is screwed into a 
tapped hole in one cheek, the head lying in a recess in 
the other cheek. The follower consists of a pair of discs 
23 (Fig. 2) with bevelled outer faces and grooves on th. 
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inner faces forming ballraces. The discs 23 rotate freely 
upon the bush, which is of such length that when the 
stud 22 is tightened it holds the cheeks at the correct 
spacing to permit free running of the dises without loose- 
ness. The parts of the bevelled peripheries of the discs 
23 which project from the slot engage the cam groove, 
one dise bearing on the side of the groove at a time 
Integral with the pivot 3 is a crank disc 3' and crank 
pin 7, on which is mounted a roller guided in an arcuat: 
slot 9 in a cast-iron plate. The slot 9 and crank pin 
so control the follower that for all positions of the arm 5 
the follower remains parallel with the part of the cam 
groove with which it is engaging. (Sealed.) 


SHIPS AND NAUTICAL APPLIANCES. 


493,226. The Whitehead Torpedo Company, 
Limited, of Weymouth, and L. Jones, of Weymouth. 
Torpedo Steering Apparatus. (2 Figs.) June 2), 
1937.—The invention is an angling gear for torpedo 
gyroscopic steering apparatus. The gear is used for 
setting the predetermined angle relatively to the line of 
fire through which the torpedo must turn before pro 
ceeding on a straight course. At present, the angle 
which is set can usually only be adjusted by increments 
of 2°5 deg. or 5 deg., and it is the chief object of the 
invention to provide much finer adjustment. The main 
frame 10 supports the gimbal system of the gyroscope 
and carries bearings in which the steering-cylinder valve 
chest 12 rotates. The frame also supports a dished element 
on which seats a second ring 14. This ring has teeth 
forming an internal gear ring. A sleeve 16 secured to 
the valve chest 12 is formed at its lower end with a 
flange supporting a further ring 18 bolted to it. This 
ring has a peripheral flange having its inner face toothed 
to form an internal gearring. A dise 19 rotates on the 
sleeve 16 and carries a pair of pinions 20 and 21 on a 
stub shaft, which is freely journalled in the dise 19. 
The upper pinion 20 meshes with the gear ring 14, while 
the lower pinion 21 meshes with the gear ring 18. The 
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periphery of the dise 19 has a recess which allows one 
of a series of radial spring-loaded plungers 23 to engage 
with V-shaped slots formed on the outer periphery 0! 
the flanged ring 18. The plungers 23 are mounted in 
the upstanding rim of the dished element and each carries 
at its inner end a pin which abuts against the periphery 
of the dise 19 thus normally retaining the plungers 23 
in their inoperative positions. When the recess in the 
disc is brought opposite a pin the plunger moves forward 
to engage one of the recesses in the ring 18. In operation, 
the dise 19 is rotated by a key. The pin which is in 
engagement with the recess will be pushed out, causing 
the plunger to be disengaged from its slot and on fur ther 
rotation of the disc 19 the pin on the next plunger enters 
the recess, thus allowing the plunger to engage with one 
of the slots in the flanged ring 18. Rotation of the dis 
19 causes rotation of the pinion 21, because the pinion 20 
is in mesh with the stationary gear ring 14. Rotation 
of the pinion 21 is transmitted to the ring 18 and hence 
to the valve chest 12, which is thus rotated through 4 
predetermined angle. If the gearing, the disc recess and 
the number of plungers and V-shaped slots in the ring 18 


are correctly chosen, it is possible to arrange for the 
valve to move through an angle as small as 4 of ~ 
degree. It would appear that the rotation of the dis: Me 

the 


is rendered impossible, due to mutual interlocking o! 
parts, because the ring 18, and hence the dise 19, cannot 
rotate until the particular plunger 23 is withdrawn, ane 
the plungers can only be withdrawn by rotation of the 
disc. It has been found in practice that due to | 
inherent in the assembly, such as back lash in the ge 
and slack in the plungers, interlocking does not take piace 
and operation of the gear is not hindered. If the devices 
is arranged to operate continuously up to the moment 
of firing the torpedo, to permit of following alterat: 
the sighting line due to course variations of the firing =!")} 
or of the target, the final error would be less that 

half of 4 of a degree. (Sealed.) 
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THE LOCHABER WATER-POWER 
SCHEME. 
(Concluded from page 331.) 

As described in our article dealing with the first 
part of the Lochaber scheme,* the western end of 
the main tunnel terminates in a surge chamber, 
which is excavated in the hill above Fort William. 
This chamber, the top of which is at 845-0 O.D., or 
26 ft. above the top water level of the Treig reservoir, 
is 30 ft. in diameter and 240 ft. high. It is con- 
nected to the top of the pipe line through two pen- 
stock tunnels. Only one of these was completed 
in the first part of the scheme, though the second 
has now been constructed to carry water to the 
new pipes. The inlets to both tunnels are equipped 
with electrically-operated gates and screens, manu- 
factured by Messrs. Ransomes and Rapier, Limited, 


Ipswich. One of the gates is shown in Fig. 22, 


page 392. The tunnels, after being 12 ft. in diameter 
Fis ).20. 


0) 
| 
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of the valve in accordance with the length of the 
water column which has to be brought to rest. 
The 18-in. anti-vacuum valves are also of Messrs. 
Glenfield and Kennedy’s well-known design. They 
are completely automatic, being held shut by the 


contains the valves required for controlling the 
second group of three pipe lines, has been | 
equipped with three 60-in. round-body hydraulic- 
ally-operated sluice valves, as well as with two 
69}-in. self-closing throttle valves, four 18-in. anti- 
vacuum valves and the usual auxiliaries. The | water pressure in the penstock acting on the under- 
sixth pipe line at present terminates in a 60-in. | side of the disc. If a vacuum as low as about } lb. 
sluice valve and is blanked off with a mild-steel| per square inch below atmospheric pressure occurs 
flange. All these valves were also manufactured | the valve will open to its full extent, but it will 
by Messrs. Glenfield and Kennedy, Limited. close automatically to nearly its fully closed position 
The 60-in. sluice valves are of cast-steel. They)| on the cessation of the air flow. There is therefore 
are designed for a maximum static head plus pres- | a sufficient free opening for the escape of air during 
sure rise of 127 lb. per square inch, and were tested | refilling of the main, while closure is completed 
to 254 lb. per square inch. The supply for operating | when the rising water makes contact with the 
the hydraulic cylinders is taken from the upstream | underside of the valve disc. 
side of each valve, and is led to the top or bottom; A general view of the pipe lines with the valve 
of the motive cylinder through a valve, which is| houses in the foreground and the power station 
controlled by a pilot valve. This valve can be|in the distance appears in Fig. 24, Plate XVII, 
worked either by a solenoid, which is excited from a | while a closer view of the two new pipes, while 
button in the power house or by a hand lever. Each | under construction, is given in Fig. 37, page 406. 
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for a length of 120 ft., open out into a chamber 32 ft. 
wide by 8 ft. high, which is divided by two 12-in. 
cross-walls and forms the entry of the bell mouths of 
the pipes. A view of one of these chambers appears 
in Fig. 39, page 406, while one of the bell mouths 
s shown in Fig. 23, page 392. Each chamber is 
capable of accommodating three pipes, which are laid 
in concrete, but originally the third pipe in the first 
chamber was not carried further than the valve 
house, a distance of 200 ft. This pipe line has now 
been completed the whole distance to the power 
and, in addition, the bell mouth of the 
second tunnel has been constructed, and, as before, 
three 80-in. pipes have been laid in concrete to a 
second valve house. Space is sti!l available for a 
third pipe line from the second chamber. The 
branch tunnels and bcll-mouth chamber are lined 
with reinforced concrete and the entrances from the 
surge chamber are faced with granite. 

The equipment in the original valve house con- 
sisted of a 54-in. hydraulically-operated isolating 
sluice valve for each of the three pipes, and a 694-in. 
automatic self-closing balanced disc valve and two 
I8-in. anti-vacuum valves for each of the pipe lines 
then in Operation. There were also a number of 
‘y-pass, drain and other auxiliary valves, the 
Whole of which were manufactured by Messrs. Glen- 
field and Kennedy, Limited, Kilmarnock. A 69}-in. 
automatic self-closing balanced disc valve and two 
18-in. anti-vacuum valves, have since been added to 
serve the third pipe line, and are shown installed 
with the sluice valve in position, in Fig. 38, page 406. 
lhe second valve house, which, as already mentioned, 


house. 


* See 


ENGINEERING, vol. exxx, page 674 (1930). 
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| The two original pipe lines®are cach about 3,000 ft. 
long, hoving three external diameters of 704- in., 
68 in. and 65 in., while the thickness increases 
from } in. to 1} in. The external diameters of 
the three new pipe lines are 80 in., 78 in. and 75 in., 
while the thickness increases from § in. to 1 j in. 
The total fall between the portal and the power 
| house is 690 ft. and is made in three stages, the 
slopes being 245 deg., 17$ deg. and 3 deg., re- 
spectively. The pipes are held in place by six 
anchorages at points where either the slope or the 
diameter is changed. Below the last of these the 
| line changes its horizontal direction and each pipe 
is then anchored individually. Immediately below 
the latter anchorage on Pipe C is a mild steel 
Y-piece from which connection is made to 42-in. 


valve is fitted with a retarding device for closing. 
This device is operated through a lever by the valve 
indicator pointer and throttles the exhaust from 
the motive cylinder, thus decreasing the rate at 
which the valve closes, as the gate approaches its 
seat. When the valve is opening, check valves also 
open and cause the throttle to be by-passed. Each 
valve is fitted with an 8-in. by-pass valve, a 3-in. 
scour valve and pressure gauge. These valves, 
which are designed to operate against the full un- 
balanced pressure of 127 lb. per square inch, are 
supported on feet cast integrally with the bodies. 
The 694-in. diameter self-closing valves are also 
of cast steel and are designed for the same pressure | 
conditions as the sluice valves. On pipe line C 
(Fig. 32.) the normal velocity of the water through 
the valve is 12 ft. per second and the tripping | and 48-in. inlet pipes, respectively, as shown in 
velocity is 15 ft. per second. These figures are| Fig. 32. Similarly, connections are made from 
increased to 13 ft. per second and 16-25 ft. per second | Pipe D through a Y piece to two 48-in. inlet pipes, 
on the two more recent pipe lines. The general | while a Y piece of the same design has been placed 
design of the valves will be well known to readers of | at the end of Pipe E, though in this case one of the 
ENGINEERING, but it may be mentioned that they | arms is blanked off. As will be seen from the same 
are operated by the movement of a paddle which! diagram a connection is also taken off Pipes D 
projects into the water stream. This paddle is|/and E above the Y piece into a 66-in. *bus main 
counterbalanced by weights which normally pre-| and from this inlet pipe No. 7, which is 42 in. in 
vent it from moving until the force resulting from | diameter, is supplied. Connection is also made 
the reaction of the water exceeds a certain value. | from this *bus main to Pipe C 98 well as to Pipes 
The counterbalance weights are carried by a chain| B and A. A general view of this distribution 
wheel, which is attached to the valve shaft and are | system with inlet pipe 3 in the foreground appears 
supported by links which are tripped when the | in Fig. 25, Plate XVII. 
paddle moves. The rate of closing is controlled| The three 48-in. sluice valves on the new connec- 


by a cataract cylinder in which a viscous liquid is | tions, a view of one of which appears in Fig. 28, 
forced from one of the pistons to the other through | Plate XVII, are of the round body, hydraulically- 
This by-pass contains a time control | operated type and were also manufactured by 
Messrs. Glenfield and Kennedy, 


a by-pass. 


device, which governs the final closing movement Limited. They 
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are designed for a static head plus a pressure rise 
of 380 lb. per square inch and were tested to a 
pressure of 760 Ib. per inch. They 
made of cast steel and are arranged horizontally. 
Operation is effected by four-way cocks, which are 


square are 


controlled by hand levers. Each valve is fitted 
with a time closing device, which is actuated by 
the valve indicator pointer. The connections are 


generally the those on the 60-in. valves 
described above and are such that closing can take 
place against the full unbalanced pressure. By 
pass valves 3 in. in diameter are fitted. 

The original pipe lines were made up in 30-ft. 
These were connected by joints of the 
weld type, the being 
made on site. The new pipes which, like those 
installed initially, were manufactured by the South 
Durham [ron and Steel Company, Limited, Stock 
ton-on-Tees, are made from mild steel plates with a 
tensile strength of from 24 tons to 28 tons per 
square inch and an elongation of not less than 
20 per cent. on a gauge length of 8 in. With the 
exception of closers and specials the pipes were 
in 30-ft. lengths without circumferential 
seams, the longitudinal seams in all cases being 
lap-welded by the water gas process. Although 
the weight of many of the pipes exceeded 14 tons, 
no difficulty understand, experienced 
in handling them either on the site or at the works. 
\t places where the line changed direction bends 
of the lobster back type were used and the sections 
comprising these bends were made up from water 
gas welded pipes, the circumferential seams being 
welded by the metallic are process. All the circum- 
ferential seams were fitted with rectangular lacing 
straps to withstand the heavy loads experienced 
at these points. Angle thrust rings for anchorage 
purposes were also electrically welded to the bends, 
as shown in Fig. 26, Plate XVII. The bends were 
hydraulically tested in the works by means of 
blank flanges, which had to stand a total end load 


Same Aas 


lengths. 


inserted welds themselves 


mace 


was, we 


of 1,100 tons. An expansion joint, a view of one 
of which appears in Fig. 27, Plate XVII, was 
provided downstream of each anchorage. As will 


be seen from Fig. 33, page 393, these joints are made 
of mild steel and consist essentially of a slider, 
which is machined on the outside as well as neck 
and gland rings, all of which are metallised by 
being sprayed with a bronze to a thickness of 

in. The two halves of the joints are secured 


together by fifty-six 1}-in. bolts, the connections 
between the fixed and sliding portions being made 
by four turns of }-in. square packing. 


SurGe-CHaMBeER GATE. 
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On the original pipe lines all the expansion joint 
barrels and the distribution special pipes, such as 
tees, bends and breeches pipes, are steel castings. 
Owing, however, to the difficulty of securing this 
material it was decided that the special pipes on the 
new pipe lines should be of mild steel. In fact, no 
castings have been used in the construction of the 
three latest penstocks. One of the three breeches 
mentioned illustrated in Fig. 30, 
Plate XVII, while a tee-piece constructed in the 
same way is shown in Fig. 31 on the same Plate. 
Fig. 29 illustrates the breeches pipes in position in the 
line. The expansion joints and adjoining pipes in 
the main line were fitted with loose flange joints of 
the type shown in Fig. 34, page 393, while on the 
distributing section the fixed flange joints illustrated 
in Fig. 35 were used. The ordinary joints were of 
the straight bump type, as shown in Fig. 36. In 
all cases the welding of the joints was carried out 
by the metallic are process. 

The power for welding on the site was supplied 
from the auxiliary sets in the power house at a 
pressure of 440 volts and 50 cycles. A line was 
run for this purpose to the valve house, and was 


pipes above is 


tapped at convenient points on to the primary side | 


of a 440/100 volts welding transformer. Except in 
special cases, welding was effected by No. 6 S.W.G. 
shielded are electrodes using a current of 150 
amperes. The internal weld consisted of a 45 deg. 


fillet, while the external weld had a 60 deg. fillet. All 


fillets were built up by multiple runs about 4 in. 
wide. Each successive run was completed circum- 
ferentially before commencing the next, and tests 
were frequently made to check the temperature of 
the adjacent material to reduce the local 
temperature rise to a minimum. Each joint was 
carefully marked by trammels at various points 
round the circumference, in order to check any 
movement of the pipes while welding was being 
effected. It was found that the movement was so 
small as to be insufficient to disturb the original 
alignment. At certain points on the distribution 
system the final joint was made and tightened up 
before the flanges were welded to the pipe. In 
these cases, the work was carried out with No. 10 
S.W.G. and No. 8 S8.W.G. electrodes. To keep the 
temperatures low enough to eliminate any possi- 
bility of the rubber joint ring being damaged by 
overheating the speed of welding was limited to a 
maximum of sixteen 14-in. electrodes being deposited 
per hour. Over 65 miles of electrodes were supplied 
by Messrs. G. D. Peters and Company, Limited, 
Slough, for this purpose, and the welders were 
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BELLMOUTH OF PrrE E (Fia. 32). 


all specially selected by the South Durham Com 
pany. 

The power house into which the inlet pipes shown 
in Fig. 32 lead is a structure 450 ft. by 63 ft. wide. 
It is sunk some 40 ft. below ground level, and is 
at present equpiped with ten 10,000-h.p. Pelton 
wheels working under a head of 764 ft. and coupled 
to two generators, each of which supplies direct 
current at a pressure of 300 volts when running at 
250 r.p.m. Both turbines and generators were 
constructed by Messrs. the English Electric Company, 
Limited, Queens House, Kingsway, London, W.C.2 
In addition, there are two 1,250-kW scts which con 
sist of Boving water wheel turbines coupled to Metro 
politan Vickers alternators. These supply thre 
phase current at a pressure of 440 volts and a 
frequency of 50 when running at 600 r.p.m. On 
leaving the turbines, the water flows into a tail race 
which has a section of 17 ft. by 8 ft. It runs in 
a direct line from the power house to the river, and 
is partly in tunnel and partly in the open, the total 
fall being 3 ft. 

The service water supply for the factory is 
obtained from the pipe lines through a 6-in. inlet 
fitted with sluice and throttle valves, part of the 
pipe being formed by a breeches pipe, as shown 
in Figs. 20 and 21. The arms of this pipe consist 
of 4-in. pipes, and each contains a 4-in. pressure 
reducing valve with an outlet pressure of 85 |b 
to 90 lb. per square inch. These were constructed 
by Messrs. Glenfield and Kennedy, Limited, Kil 
marnock. There are also upstream and downstream 
sluice valves for isolation. Downstream, the 4-in. 
branches unite in a 6-in. main, which is fitted with 
a 6-in. self-acting throttle valve. This has a 3-in 
relief valve on the upstream side which is set t 
blow off at a pressure of 100 Ib. per square inch. 
The reducing valve is of the drop type, and is con- 
trolled by a weighted piston, which actuates a pilot 
valve. The bottom of the cylinder containing the 
piston communicates with the outlet side of th 
valve, so that when the outlet pressure falls, the 
weights overcome the water load below the piston. 
The pilot valve therefore opens, thus permitting 
the main valve to open in turn and restore the 
outlet pressure to the original value. The piston 
is moved in the opposite direction if the outlet 
pressure tends to rise above normal. The throttle 
valve, which is of the butterfly type, is fitted with 
a counterbalanced paddle in the pipe. This causes 
the valve to close when the water velocity exceeds 
a certain value. 


The inception of the scheme des ribed in t 
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above article was due to Mr. W. Murray Morrison, 
of the British Aluminium Company, Limited, while 
the consulting engineer was Mr. W. T. Halcrow, 
M.Inst.C.E., of Messrs. C. S. Meik and Halcrow, 
16, Victoria-street, London, S.W., and the general 
contractors, Messrs. Balfour, Beatty and Company, 








Limited, 66, Queen-street, London, E.C.4. We 
have to thank Mr. Halcrow and the contractors 
mentioned for assistance in the preparation of the 
article and for the loan of the drawings and photo- 
graphs illustrating it. 

E Ric SHOWROOM Ligutrinc.—The total lighting 


new offices and showrooms of the Kent Elec- 

er Company, High-street, Rochester, amounts to 

| kW. some 30 kW of which is accounted for by 
vrooms themselves. The installation includes 
cornice illumination supplied by the General 

k Company, Limited, Magnet House, Kingsway, 
Lor ‘ton. W.C.2, and a large map of Kent, which is lighted 
long flush lighting trough unit. Reflectors 


hind opal glass panels are used in the windows 
lighting the platform in the demonstration 
The building is heated from a 250-kW electrode 
th a storage capacity of 4,600 gallons. 
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THE ENGINEERING OUTLOOK. 


XIT.—ConstTRUCTIONAL AND GENERAL 
ENGINEERING. 


THERE was a further marked expansion in activity 


in constructional engineering in 1938, though this | 


was due mainly to the execution of contracts 
received during the previous year and, at any rate 
towards the end of 1938, there were complaints 
that new work was becoming difficult to obtain. 
Employment in the industry at July rose from 
36,025 in 1937 to 41,520 in 1938, a record figure 
for all time. The number of insured workpeople 
rose by 6,660 from 40,060 to 46,720 and there was 
also a small increase in the number unemployed 
from 4,035 to 5,200. Since July, 1938, there has 
been only a slight decline in the activity of the 
industry, unemployment in January, 1939, amount- 
ing to 6,554. The figures are given in Table I. 
The high degree of activity was due to a con- 
siderable extent to work arising from the rearma- 
ment programme. A high level of activity was 
maintained in the construction and equipment of 
| aerodromes while work was also continued on the 
| new ordnance factories. There was, however, pro- 
bably some falling off in the constructional work 
associated with the erection of shadow factories 
and extensions to private armament works. The 
total estimated expenditure on building and equip- 
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ment for shadow factories and ordnance factories 
fell from 21-8/. million in 1937/38 to 17-41. million 
|in 1938/39. On the other hand, expenditure on 
new construction, including land purchases, in- 
creased from .19-5/. million to 24-0/. million. 
Taking the two categories together the estimated 
expenditure remained virtually constant at just 
over 41/. million. 

The extreme pressure on the steel industry, which 
caused considerable difficulty to constructional 
engineers during 1937, was removed during the past 
year, though the decline in demand for structural 
steel was considerably smaller than that for other 
steel products. The reductions made in the price 
of iron and steel for the current year should be 
particularly welcome to the constructional engin- 

_eering industry and it is to be hoped that they will 


TaBLe I.—Numbers Employed in Constructional 


Engineering : United Kingdom. 

Insured. Unemployed. Employed. 

July, 1928 ..)| 27,290 2,146 25,144 
»” 1929 .. 28,240 2,287 25,953 
1930—. 27,970 4,889 23.061 
1931 .. 29,580 7,108 22,472 
1932 .. 29,300 10,102 19,198 
1933... 29,200 10,002 19,198 
1934 .. 31,650 | 6,905 24,747 
1935... 33,410 5.736 27,674 
1936. 36,120 4,387 31,733 
1937 .. 40,060 4.035 36,025 
1938. 46,720 5,200 41,520 


enable the industry to stave off any serious decline 
in activity during the current year. 

There was quite a sharp decline in the estimated 
cost of buildings for which plans were passed by 
the 146 local authorities making returns to the 
Ministry of Labour. The total value of such plans 
fell from 110,921,0001. in 1937 to 97,600,000/. in 
1938, as shown in Table Il. The total is below 
that of any year since 1934. The decline in 1938 
was not confined to dwelling-houses and all cate- 
gories showed an appreciable fall. The value of 
dwelling-house plans fell from 67,638,000/. to 
60,004,000. ; of factories and workshops from 
9,276,000/. to 7,469,000/.; of shops, offices and 
warehouses from 10,324,0001. to 9,495,000/.; of 
churches, schools and public buildings from 
10,899,0001. to 9,498,000/.; and of other buildings 
and additions and alterations to existing buildings 
from 12,783,000/7. to 11,135,0007. On the whole, 
throughout 1938 the quarterly figures were con- 
sistently below those for the corresponding periods 
of 1937, but whereas in the case of dwelling-houses 
the figure for the fourth quarter of 1938 was the 
lowest for any quarter in the two vears, there was a 
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marked recovery in the value of plans for factories 
and workshops in that quarter to 3,194,000/., the 
highest figure since the first quarter of 1937 when 
plans approved for factories and workshops totalled 
3,262,0001. Since the constructional engineering 
industry is concerned primarily with factories and 
little if at all with dwelling-houses, this indicates 
that the decline in civil constructional engineering 
activity may not be of long duration. 

In interpreting these figures it must not be over- 
looked that there is a considerable time lag between 
the passing of the plans and the actual carrying out 
of the work. The figures serve, therefore, rather as 
a forecast of future developments than as an 
index of the actual state of activity at any given 
time. It has already been stated that activity 
in constructional engineering was on the whole 
higher in 1938 than in the previous year and there 
was an increase in the number employed in Public 
Works contracting from 187,693 at July, 1937, to 
213,254 at July, 1938. On the other hand, there 
was a contraction from 919,765 to 907,690 in employ- 
ment in the building industry, but this is a much 
smaller relative decline than took place in the value 
of plans approved. 

It would seem therefore that the decline in 
activity indicated by the figures for plans approved 
has not yet taken place and it is therefore to be 
expected that, apart from an intensification of 
armament work, a decline in activity in both con- 
structional engineering and public works contracting 


France Il Value of Plans Approved by 146 Local 
futhorities. (£000.) 


oy Other 
67,435 
73,004 
74.005 
63.010 
66,254 


97,600 


will take place during the current year. Actually, 
however, any such decline will probably be offset 
by increased armament work, particularly in con- 
nection with A.R.P. Up to the present while 
\.R.P. measures have undoubtedly provided a 
good deal of employment in public works contract- 
ing through the provision of trenches, and in the 
steel industry through the provision of steel shelters, 
they have probably had little effect as yet on con- 
structional engineering. The adoption of any 
scheme involving deep shelters on a large scale, 
however, would give a large volume of work to 
constructional engineers. Apart from this the 
present scheme for the strengthening of basements 
and lower storeys should provide a fair amount of 
work, 

(n important step was taken during 1938 towards 
the institution of a planned building and construc- 
tion programme. During May, the Minister of 
Health requested local authorities to undertake 
a survey of their probable capital expenditure during 
the next five years and to submit to him and the 
Government Departments concerned a programme 
of the capital works which they would propose 
to carry out in that period. In this way it is hoped 
to arrange the capital works to be undertaken in 
order of priority and to secure the smooth progress 
of the operations of local authorities. Two main 
advantages are claimed for this scheme: the local 
authorities will be able to achieve considerable 
economies by placing contracts in periods when 
industrial resources are not unduly strained and 
this will, at the same time, have the effect of levelling 
out fluctuations in activity in the building and 
constructional industries. An extension of this 
type of scheme would seem to offer the best prospects 
of easing the dislocation which must arise on comple- 
tion of the rearmament programme. While, however, 
such a contingency was probably in the minds 
of the originators of the scheme when it was first 
launched the necessity for providing against a 
reduction in armament activity appears to recede 
continuously. 

rurning to the question of roads, there was a 
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substantial increase in activity on new road con- 
struction and road improvement in 1937-38. Grants 
from the Road Fund, together with direct expendi- 
ture on Trunk Roads, amounted to 18,699,044/. 
in that year, compared with 14,814,474/. in 1936-37 
and 12,874,897/. in 1935-36. While several impor- 
tant schemes were put in hand to improve the main 
trunk roads which were brought under a single high- 
way authority by the Trunk Roads Bill of 1936, 
there is still little evidence that the problem is 
being tackled on a co-ordinated national scale, and 
other authorities have followed the example of 
the Automobile Association in submitting schemes 
for co-ordinated development. Thus, in July, 1938, 
the County Councils Association submitted to the 
Minister of Transport a scheme prepared by the 
County Surveyors’ Society, involving the construc- 
tion of approximately 1,000 miles of new roads 
at an estimated cost of 60,000,000/. The Society 
stated that after considering the views of the 
members who formed part of the German road dele- 
gation, they were of the opinion that an adequate 
study of traffic movement information would 
indicate that a certain number of entirely new 
roads is necessary. They also considered that 
the construction of completely new through roads 
would probably in many instances prove more 
economical than the widening of existing main 
arteries to the same standard, while restriction 
of the use of the new roads to motor vehicles only 
would tend towards a substantial reduction in the 
number of road accidents. 

From a statement made by the Minister of Trans- 
port in the House of Commons, in June, 1938, it 
appears that the Government has to some extent 
deliberately held up developments in connection 
with the trunk roads owing to the heavy expenditure 
now being incurred on armaments, and also with 
the object of having a number of prepared schemes 
in hand if there should be signs of the development 
of a serious decline in industrial activity. In the 
meantime, a reconnaissance survey was made, of 
which 9) per cent. had been completed by June, 
1938. It was claimed that this survey showed 
that on three-quarters of the mileage of the trunk 
system no serious deviation of the existing lines 
seemed to be necessary. The principle of segrega- 
tion was, however, recognised in connection with 
new construction, and it has been decided that new 
roads shall be provided with dual carriageways, 
footpaths and cycle tracks. That a further increase 
in activity in road reconstruction has been taking 
place in recent months is shown by the fact that 
the value of works approved under the five-years 
plan was brought up to 89,000,0001. on March 31, 
1938, while the total commitments of the Road 
Fund at that date were 54,762,0001., a figure only 
once previously exceeded. 

Among the more important schemes which are 
in hand or under consideration may be mentioned 
the improvement of the Great North road between 
Darlington and Durham. The most important 
part of this scheme will be the by-passing of Darling- 
ton. The route of the Redhill by-pass on the London- 
Brighton road, which involves 15} miles of road, at 
an estimated cost of 14/. millions, was approved 
early this year, while at about the same time plans 
were issued for a new road to by-pass St. Albans 
and Luton, on the London-Bedford road. If 
finally approved, this scheme will involve the 
construction of over 23 miles of road at an estimated 
cost of over 2/. millions. One of the most costly 
schemes now in hand is the provision of a new 
western exit from London by extending the Crom- 
well-road until this links up with the Great West 
road. This involves the provision of 3} miles of new 
road at a cost of approximately 2,320,000/. 

There has also been considerable activity in 
connection with projects for tunnel construction. 
The pilot tunnel from Purfleet to Dartford, on 
which work began during 1937, was completed 
in November, 1938. The pilot tunnel has a diameter 
of 12 ft., whereas the main tunnel, on which work is 
now beginning, is to be 28 ft. in diameter. The 
value of the contract for the work already carried 
out was 300,000/., but the total cost is estimated 
at 3,500,000/. In addition, important road works 
are required both for the north and south approaches 
to the tunnel. The latter will consist of a new 


arterial road 9} miles long, connecting with the 
London-Hastings road at Green Street Green near 
Farnborough. 

In December, 1938, the Highways Committee 
of the L.C.C. decided to recommend the Council 
to proceed with the duplication of Blackwall 
Tunnel, power to duplicate the tunnel having 
already been obtained from Parliament earlier jn 
the year. The total cost involved is put at 
3,122,2201., including a sum of 298,200/. for re. 
housing. The question of a tunnel under the 
Tyne has also been brought into the foreground 
by the decision of the Minister of Transport to 
contribute from the Road Fund to the extent of 
75 per cent. of the cost of a preliminary investiga- 
tion of the project by consulting engineers. The 
question of cross-river facilities below Newcastle 
has been receiving attention for some time, but 
it has hitherto proved impossible to secure agree- 
ment on the means to be adopted to provide such 
facilities. It now seems virtually certain the 
eventual solution will be the construction of a 
tunnel, since bridge projects have been strongly 
opposed by the Admiralty, the Tyne Commission 
and shipping interests. Towards the end of 1938 
the question was brought to an acute stage by the 
refusal of Jarrow Corporation to continue the 
operation of the present free ferry, which it is 
claimed has been a heavy drain on the town. It 
has not been possible yet to secure agreement as 
to the best location for the tunnel ; the Ministry of 
Transport appears to favour Jarrow, and they are 
backed by Jarrow and Wallsend Corporation ; the 
North and South Shields Authorities, however, 
would like a tunnel near the river mouth. In 
some quarters it has been suggested that a good 
case exists for the construction of two tunnels. 

Early this year the question of new means of com- 
munication across the Severn was again brought 
forward by the publication of a private scheme for 
a tunnel under the river at its narrowest part 
between Beachley on the Welsh side and Aust on the 
Gloucestershire side. The author of the scheme 
estimated the cost at 1}/. million compared with 
a cost of 2,500,0001. for the bridge project suggested 
by the Gloucestershire and Monmouthshire County 
Councils, which was rejected by Parliament two 
years ago. A tunnel would probably be preferable 
to a bridge on strategic grounds in the event of 
war, and it is understood that the Councils con- 
cerned are making a detailed examination of the 
practicability of the two projects. 

As regards bridge building although there has 
been a fair amount of activity on a number of com- 
paratively small schemes, few outstanding projects 
have been put in hand recently. In May, 1938, the 
contract for the reconstruction of the Menai Sus- 
pension Bridge was awarded to Messrs. Dorman, 
Long and Company, the estimated cost being 
225,000/. In June, 1938, it was stated that the 
three most important bridge projects which have 
been brought forward recently, namely, the Humber, 
Forth and Severn bridge schemes, had not been 
dropped, but were still under active discussion a 
the Ministry of Transport. Further developments 
in connection with the Severn scheme have already 
been mentioned above, but there seems to be little 
prospect of an early decision regarding the other two. 

Other new bridge projects in this country are 
comparatively small. These include a new road 
and bridge scheme in Stirlingshire involving @ 
single arch bridge over the River Allan, with 4 
span of 160 ft.; a new bridge over the ‘I hames at 
Bray to carry the Maidenhead by-pass road; 4 
bascule bridge over the floating harbour at Bristol 
at an estimated cost of 80,000/. ; two bridges over 
the River Don at Aberdeen and Aboyne, the forme! 
with two spans of 100 ft. and one of 120 ft. and 
estimated to cost 150,0001., and the latter estim ated 
to cost 30,000/.; a viaduct to carry the Western 
Avenue over Fray’s River and the Great Western 
Railway at a cost of 168,797/. ; and a certain amount 
of railway work. In addition, work continued on 
the reconstruction of Waterloo and Wandsworth 
bridges over the Thames. 

Abroad, Messrs. Holloway Brothers were engaged 
on the construction of the North Bridge over the 
River Tigris at Baghdad. The first span of this 
bridge, weighing 580 tons, was placed in position 














ENGINEERING. 





APRIL 7, 1939.] 


395 





towards the end of the year. The same company 
were also at work on the King Fies:l Bridge. 
Messrs. Cleveland Bridge and Engineering Company, 


Limited, completed the foundation and piers of | 


the Howrah bridge, Calcutta, and were also at 
work during the year on a bridge in Peru and another 
in Brazil. Several firms, however, complained that 
new contracts were not ‘easy to obtain, especially 
towards the end of the year, and that many projects 
had been postponed owing to high steel prices. 
Early this year the Quebec Ministry of Public Works 
announced that tenders would shortly be invited 
for a 3-span bridge over Lake Narrows, Abitibi 
Country. 

Important flood defence schemes were carried 
out during the year in Norfolk. Thcs2 involved the 
construction of a barrier 4} miles in length at 
Horsey. which was estimated to cost 432,975l. 
In January, 1939, an important scheme of flood 
relief in the Lee Valley, which had been proposed 
by the Lee Conservancy Board, was approved by 
the Ministry of Agriculture for grant purposes. 
The scheme, which is estimated to cost 1,200,000/., 
provides for the widening and improvement of the 
tiver Lee. including the reconstruction of Carpen- 
ters-road Bridge and the bridge carrying the 
L.N.E.R. (Victoria Park branch) over the River Lee 
and the demolition of the Temple Mills road bridge, 
which will be replaced by a new bridge. 

In view of the important volume of work provided 
in the last few years by the London tube extensions, 
it is interesting to note that plans have been put 
forward for the construction of underground railways 
in Birmingham, Manchester and Leeds. These 
schemes have been advanced partly with the 
object of easing the surface traffic congestion and 
partly as an A.R.P. measure. The Leeds project 
is for the construction of a 124-mile railway at an 
estimated cost of 641. million. 

The future level of activity in constructional 


this index. The conclusion is therefore reached 
that the increased activity in 1938 was due entirely 
to the rise in the volume of armament work on 
hand, and that if it had not been for the very sharp 
increase in this work, there would have been a 
marked decline in engineering activity. British ex- 
ports on the whole expanded during 1938, but with 
a few exceptions, e.g., in electrical machinery and 
apparatus, the increase was hardly sufficient to 
maintain the competitive position of British manu- 
facturers in international trade. 

The figures given in this series for international 
exports of engineering products suggest some inter- 
esting conclusions regarding the way in which 
German exporters have employed subsidies and 
other methods of stimulating exports. It would 
seem that instead of subsidising all engineering ex- 
ports more or less equally they have attempted to 


| concentrate on a few categories with a view to 


engineering would seem to depend largely on the | 


type and volume of A.R.P. work. Although, up 
to the present, the Government has not fivoured 
the construction of deep shelters, it is probable 
that these will eventually be adopted in the more 


crowded centres of population, possibly in a form | 


in which they can be profitably utilised in peace 
time, ¢.g.. a8 underground railways or car parks. 
Activity is still running at a high level on the equip- 
ment of aerodromes. This involves a great deal 
of constructional work not only in the provision 
of hangars but also in the house-building field, since, 
in many cases, entirely new villages have to be 
constructed in the neighbourhood of the aerodrome. 
Road construction work is also likely to continue 
at a high level and this should involve a good deal 
of minor bridge-building activity. 
likely to be a dearth of major projects, while the 


volume of work abroad will also probably be some- | 
however, | 


what unsatisfactory. On the whole, 
there is not likely to be any very marked decline 
in activity. 

The main sections of the engineering trade have 
now been examined individually in this series, 
but there remains a substantial part of the industry 
for which no satisfactory basis for statistical examina- 
tion is possible. In Table III are shown the employ- 
ment figures for general engineering, which, of 
course, include some of the branches of the industry 
already dealt with, but for which separate employ- 
ment figures are not available. Employment in 
general engineering showed a further increase in 
1938, though the rise was very much smaller than 
in preceding years. At July, 1938, the number 
insured stood at 640,490, compared with 613,910 in 
us year ; there was also a rise in unemploy- 
ment from 30,175 to 47,577, and the net result was 


4 rise in the number in employment from 583,735 
to 592.913. : 


the prey 


To summarise the position of the engineering in- 
dustry as a whole during 1938, it may be said that 


activity was definitely higher than in the previous 

year, though there are reasons for believing that 

there wa very little further expansion after about 

— of the year. The fact that the Board of 
© il 


lex for the Engineering and Shipbuilding 
given in the first article of this series 
\ definite decline in activity in 1938 is 
exclusion of the aircraft industry from 


Industries 
indicated 
due to th 


There is, however | 


securing the maximum dislocation of their com- 
petitors’ trade. During 1938 for example, one field 
on which they appear to have concentrated their 
export drive is locomotives and though British 
exports of locomotives increased by some 50 per 
cent. compared with 1937, German exports rose 
very much more sharply. In the case of machine 
tools on the other hand, British manufacturers re- 
gained much of the ground which they had lost in 
the previous year. <A recent development of con- 


Tasie ILIl.—Numbers Employed in General Engineering. 





Insured. Unemployed. Employed. 
1928 .. 581,180 524,502 
1929 : ee 586,750 933,748 
1930 .. és 592,250 493,211 
1931 74 408,506 
1932 166,199 385,001 
1933 129,742 398,448 
1934 75,643 446,977 
1935 65,793 | 461,627 
1936 35,149 524,571 
1937 . 30,175 583,735 
1938 .. 640,490 47,577 592,913 


siderable importance as regards export prospects 
has been the agreement reached between the F.B.I. 
and the Reichsgruppe Industrie, setting out the 
framework within which individual manufacturing 
groups in the two countries are to negotiate for the 
regulation of export trade. In view of political 
developments, however, strong opposition to any 
such arrangement between British and German in- 
dustrialists is now developing, it being contended 
also that the negotiations contravene the spirit of 
the Anglo-United States trade agreement. In view 
of the possibility that negotiations may be broken 


| off, it is clear that the British engineering industry 


will have to put up a strong fight to retain their 
competitive position in export countries. From a 
number of reports published recently there can be 
little doubt that the quality of many German engin- 
eering products exported has been deteriorating 
seriously in recent months, owing to the shortage 
of raw materials, but while in the long run this 
must exert a favourable influence on the prospects 
for British exports, British manufacturers still have 
to overcome the difficulties created by subsidies 
and blocked balances, which in many cases can 
only be liquidated in goods. In meeting this type of 
competition the industry requires strong backing 
from the Government. 

Negotiations are still proceeding between the 
Engineering and Allied Employers’ Federation and 
the Engineering Unions regarding the application 
by the latter for a substantial increase in wages and 
the restoration of 1931 conditions relating to over- 
time. In view of the heavy dependence of the 
present level of activity on armament work and the 
considerations regarding the export trade set out 
above, it is doubtful whether any such increase in 
wages at the present time would be in the true 
interests of the industry as a whole. During the 
current year the industry will have an even greater 
volume of armament work on hand, but in other 
respects the outlook will be governed very largely 
by political developments. Although the point at 
which armament work may be expected to show a 
decline is continually being deferred, every increase 
in the estimates for the fighting services increases 
also the difficulties which will be experienced when 
the transition period is reached. 


THE HASSELT BRIDGE COLLAPSE. 
By E.S. Neepaam, M.Inst.C.E. 


ALTHOUGH conclusions as to the causes of the 
collapse of the Hasselt bridge have not yet been 
published by the Commission of Investigation set up 
| at the time of the accident a year ago, any new light 
| on this controversial subject is of interest to all the 
| engineering world, and especially of value to those 
engaged in welded construction and design. The 
article published in ENGINEERING, March 3 (page 
| 258, ante), quoting at length from the February issue 
of L’Ossature Métallique, provides a considerable 
amount of new information based on the results of 
tests, and is therefore to be welcomed as a serious 
contribution representing the views of the Belgian 
| technical Press on the present position in regard to 
the investigation into the causes of the accident. 
A further article which appeared in the Revue de la 
Soudure Autogene, also in the February issue of this 
| year, comments on the article published in L’Ossa- 
ture Métallique, and criticises some of its conclusions 
| from the point of view of the welding advocate. 

These conclusions were: (a) That the basis 
material employed in the Hasselt bridge was 
satisfactory and fulfilled all the criteria so far 
| recognised for welded structures. (b) That while 
|neither the welding principles involved nor the 
| quality of the electrodes used were in question, the 
welding sequence and procedure generally were 
open to criticism as regards their influence on 
| internal stresses. The author of the article in the 
Revue de la Soudure Autogene, while agreeing that 
a badly executed weld was the initial cause of the 
| collapse, considers that the quality of the steel used 
cannot be entirely eliminated from other possible 
causes of the accident. He argues for better control 
in the design and execution of welds, and particu- 
larly for an acceptance test of the weldability of the 
steel. Both authors express confidence in the 
ultimate security of welded structures. 

Considering the opposing viewpoints implied in 
| these two articles from the Continental] Press, it 
would appear that the views of L’Ossature Métallique 
were the more constructive. An examination of 
these views in detail will be attempted by the writer 
from the point of view of the structural engineer 
| who has a right to expect that the materials and 
processes he uses, if handled with ordinary skill, 
| will result in a sound completed structure, adequate 
| for the purpose intended. The first point deals with 
the high internal stress found to exist in the gusset 
flange where junction is made with the bottom 
| boom, that is the region a—b in Fig. 2, page 396, which 
| isa reproduction of the parts essential for the present 
|argument of the sketch which appeared in the 
|article in ENGINEERING on March 3. Apparently 
the weld e was a site weld connecting the flange b 
| with the shaped piece at a, which presumably was 
shop-welded to the bottom boom. As is well 
known, a butt weld between plates thus restrained 
| develops high internal tensile stress. 

If the weld does not crack at the time it is made, 
high tensile stresses remain in the connecting plates, 
the ductility of which can generally be relied upon to 
prevent an increase in the stress when the working 
load is applied. Failure of this detail points to lack 
of ductility in the parent metal, and indeed, as the 
article states, cracks in the gusset flanges have been 
found in four other bridges of similar construction. 
This condition can hardly be due to the heat of 
welding, and it is hoped that any doubt on this 
point will be removed when the report of the 
investigating committee is available. The butt 
weld is open to the criticism that a final run cannot 
be made on the back of the weld, but the chief point 
to be learned is the danger of using a butt weld 
where no provision is made for one side at least to be 
free to contract. 

In the four bridges referred to, cracks have been 
found also in the weld at e, and in the Hasselt bridge 
| it has been concluded that initial rupture took place 
|in one of these welds. This is the second point 
dealt with in connection with failure of the bottom 
boom as the result of shock and the subsequent 
fracture of other bridge members from the same 
|cause. If sudden release of the load in the gusset 
flange caused such a redistribution of stress as to 
‘bring about the failure of the bottom boom, it is 
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pertinent to ask why the adjacent gusset web plate 
at g did not crack. Does it not indicate the possi- 
bility of non-uniformity in the material ? 

The theory put forward that the brittle fractures, 
so noticeable in photographs of the ruptured mem- 
bers, were the result of shock will receive little 
support from engineers accustomed to British mild 
steel or from a comparison with the evidence 
throughout the world of the ductile behaviour of 
collapsed bridges, either riveted or welded. In this 
connection, it must be remembered that, according 
to eye witnesses of the accident, the complete 
collapse was spread over a period of six minutes. 
The time factor is important in estimating shock, 
and without going into calculations, it is suggested 
that the heavy mass of the Hasselt bridge would 
require an interval of time greater than that asso- 
ciated with shock such as produced in an impact 
test. 

The third point deals with tests, and it is gratify- 
ing to note the thoroughness with which the material 
from the suspected portions of the bridge is being 
examined by physical, chemical and macrographio | 
andiyses. ryom the favourable results of these 
tests, L’Ossature Métallique is confident in stating 
that it is wrong to ascribe the main cause, or even 
one of the possible causes, of the failure of the 
bridge to the “ fragility’ of the steel employed. 
The Revue de la Soudure Autogene considers that 
these tests are not a sufficient proof, pointing out 
that an enormous difference of behaviour exists 
between small test pieces, taken at random, com- 
pared to conditions in the member as a whole, 
considering the treatment to which the latter has 
been subjected in manufacture, &c. It also states 
that chemical analyses of the same metal by other 
authorities reveal a higher percentage of sulphur and 
phosphorus than that considered admissible for 
welding. Furthermore, doubt is expressed as to 
the value of the radiographic examination of welds, 
by which method a systematic inspection of all- 
welded bridges in Belgium is now being carried out. 
As regards interpretation of the various tests, the 
articles seem to be inspired by strongly opposed 
points of view. Certain authorities in this country 
have secured test specimens from the Hasselt bridge, 
and it may be hoped that in due course their findings 
will be made available for comparison with the 
official report, if and when published, in the un- 
biased interest of scientific research. 

In regard to the welding of the bridge, L’Ossature 
Médallique emphasises that the welds were good 
from the point of view of the quality of the metal 
deposited, but notes possible imperfections due to 
procedure which may have intensified shrinkage 
stress effects. While admitting that cracks of 
microscopical proportions may have existed in the 
parent metal beforehand, the impression is given 
that they were produced at the time of the welding 
operation owing to the combined action of internal 
stress and “ blue brittleness” in the metal, in the 
transitional zone adjacent to the weld. This is fair 
comment, but in dealing with the type of fracture 
resulting from shock, the viewpoint is weakened by 
reference to tests conducted in Germany on a 
different kind of steel. These tests indicated that 
the welds between web and flange in plate girders 
are in a state of triple tension which gives rise to 
rupture with practically no deformation. The 
Revue de la Soudure Autogene considers that, given 
a weldable steel, a satisfactory design, suitable 
electrodes, qualification of welders, and a procedure 
worked out in advance, there should be no parti- 
cular difficulty in the execution of welded construc- 
tion under proper supervision. 

A full consideration of the collapse of the Hasselt 
bridge involves the question of design. The Vieren- 
deel truss has been developed by Belgian engineers 
to such an art that comment thereon may be out of 
place, but it does permit an approach to the causes of 
the accident from another viewpoint, viz., that of the 
forces at work in the structure under service condi- 
tions. The following notes are the result of very 
approximate calculations based on the design as 
derived from sketches in the technical Press, supple- 
mented by photographs taken after the accident. 

The weight of the span has been given as 646 
tons,* which may include the floor concrete and 


* O. Bondy, Excixrertne, vol. cxlv, page 669 (1938). 
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TABLE OF APPROXIMATE Data FoR PANEL 3—4. 


Load P. in tons 


Area, 


Member sq. in. 


Live 
Load 
and 
Impact. 


Dead 
Load 


Top boom 
Bottom boom 
Post at 3.. 


428 
415 
30 


paving. However, for the pur- 

pose in view, an additional 

274 tons has been taken to 

represent the weight of a 6-in. 

slab, giving an assumed total 

dead load of 920 tons. The 

dead load per panel is thus 76 

tons, or 38 tons per girder, as 

shown in Fig. 1. The discus- 

sion will be limited to a con- 

sideration of Panel 3-4, where 

most of the fractures occurred. 

Taking the effective depth at 

this point at 27-5 ft., the dead 

load in the booms is of the 

order of 415 tons. The bottom 

boom has an area of about 

155 sq. in., so that the stress 

works out at 2-7 tons per 

square inch tensile. Neglect- 

ing the relatively small effect 

of the tramcar and pedestrians 

on the bridge just prior to 

the collapse, the above represents the static stress 
in the bottom boom at the time of the acci- 
dent, not only in Panel 3-4, but throughout the 
length of the span, because the top boom may be 
considered parabolic in shape and the dead load 
uniformly distributed. In this condition, theoretic- 
ally, the top boom carries all the shear and the 
vertical members act only as hangers in a tied arch. 
Rupture of the corner gusset connection due to 
secondary bending or residual stresses would not 
alter the static loads in the boom, which should 
have continued to function as in a tied arch under 
a stress of 2-7 tons per square inch. 


|'This illustration, however, does not show 


. Live-Load 
F | Bending 
Moment, M, 
at Critical 
Section, 
inch-tons. 


tons per 
sq. in. tons 
per 

sq. in, 


0-60 
0-s0 
1-88 


48,000 | 
63,000 
13,000 


1,333 
2,000 
1,800 


2,200 
2,480 
960 


Fie. 4. 


It is difficult to believe that shock would be 
sufficient to fracture the boom unless there were 
cracks of long standing, either in the main boom 
material or in the welded joints. The initial rupture 
may well have been in the region of the welded 
splice in the bottom boom at panel point 4. This 
surmise is in line with the report of witnesses that 
“one of the cross girders first began to fall off, and 
that a big crack then opened in the lower chord of 
the bridge.” A crack of this kind is illustrated in 
Fig. 4, which is reproduced from Mr. Bondy’s article. 


panel 


point 4, which was submerged in the canal at the 
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time the photographs were taken. Considering 
the effect of live load on the span, we again 
find comparatively low stresses, indicating that the 
bridge, as designed, provided a large factor of 
safety for the known or calculable forces. The 
assumed live load shown in Fig. 1 is about 45 per 
cent. heavier than Ministry of Transport loading for 
one lane of traffic. This is applied to give maximum 
shear in Panel 3-4, that is 85 tons, of which 57 tons 
js carried as a component of the direct load in the 
top boom. The remaining shear, 28 tons carried in 
bending in top and bottom booms, may be propor- 
tioned in the ratios 40 per cent. and 60 per cent., 
respectively, giving a force of 16-8 tons across the 
hottom boom. This is balanced by the horizontal 
shearing force in the vertical, which is the increment 
of boom stress calculated roughly at 24 tons, applied 
at the point of contraflexure taken at mid-height. 
lhe point of contraflexure in the bottom boom is 
taken not midway between panel points, but as 
shown in Fig. 3, which represents possibly the worst 
condition for bending at the critical section of the 
hoom. 


From Fig. 3 the bending moment of 2,000 in.- ; 


tons is derived as a maximum for the bottom boom, 
and, as given in the Table, the unit stress in bending 
is only 0-8 ton per square inch. The combined 
stresses amount to 4-9 tons per square inch. Failure 
of a bridge in which the working stresses, roughly 
calculated in the conventional manner, do not exceed 
5 tons per square inch is indeed a serious matter if 
the design is at fault. The rounded gussets have 
been proved adequate by full-size test, yet distribu- 
tion of the stress flow is problematical. 
that stresses may not necessarily travel along the 
paths which the designer would like to have them 
follow. Stresses have habits of their own, and the 
successful designer must study these habits and 
design by form as much as by calculation and theory. 
No doubt the Belgian engineers have been guided by 
this principle, but the use of welding introduces the 
problem of residual stresses, and these call for great 
care in erecting a large structure where the added 
stiffness of welded joints may induce unwanted 
concentrations of stress. 
a virtue if these concentrations of stress cannot be 
relieved. 

Opinion is often expressed that had the Hasselt 
bridge been riveted instead of welded, there 
would have been no accident. Be that as it 
may, welded construction has been given a serious 
setback by this failure, and a clear statement by 
the responsible authorities of the true causes is much 


to be desired. 








LITERATURE. 


— 
A History of the Ribble Navigation from Preston to the Sea. 

By James Barron. Preston: The Town Clerk, The 

Corporation of Preston. [Price ll. ls. 0d. net.) 
ruts is a comprehensive volume dealing with the 
development of the control of the River Ribble 
from Preston to the sea, and with the construction 
of docks at Preston and Lytham in order to convert 
them to ocean ports. The story commences in the 
year 1806 continuing up till the present time, 
and is the result of an elaborate investigation into 
the history of the river. The author was Engineer 
and General Superintendent of the Navigation 
from 1901 to 1933. The problem of the control 
of the regime of the River Ribble is that of creating 
and maintaining a straight channel to the sea 
between large sandbanks, of which the more impor- 
tant are the “ Salter’s Bank” and “‘ Horse Bank.” 
The bulk of the training works seem to have been 
achieved between the years 1906 and 1913. The 
works are not dissimilar to those constructed by the 
Mersey Docks and Harbour Board in Liverpool Bay. 
They are constructed in some cases with a clay 
hearting covered with gravel and rammed and then 
pitched on the top, and in other cases entirely of 
random stone. Some idea of the magnitude of the 
work, and the desire of Preston to become a port 
m the true sense of the word, may be gathered from 
- fact that there are, in all, some 35 miles of 
reining banks of this character. The constant 
shifting of the original river from Preston to the 
sea between the years 1805 and 1852 is indicated 





We know | 


Stiffness may cease to be | 


clearly in the system of diagrams given in the 
volume, and the whole history of the gradual 
conversion of Preston into a port is tersely described 
by the author in his general summary. He states 
that “short bursts of activity alternating with 
long years of idleness have marked the development 
of the navigation. Progress has been achieved 
spasmodically, even after a clearly defined plan 
was laid down in 1891.” One of the errors, or 
oversights, to which Mr. Barron refers, was that 
Preston Dock was originally constructed to take 
vessels of greater draught than could be brought 
up the river, and it is only within recent years that 
the river channel has been sufficiently dredged and 
deepened to allow full use to be made of it by 
permitting boats drawing 23 ft. 6 in. and carrying 
5,000 tons of cargo to reach the dock. The training 
walls are now being extended with a view to driving 
the bar at the river entrance into deeper water, and 
it is hoped that vessels drawing up to 27 ft. at the 
sternpost will shortly be admitted to the river. 
On turning over the pages of a volume such as that 
which Mr. Barron has prepared, one gets the impres- 
sion that it is a pity that the life of a civil engineer 
engaged on such a task as the harnessing of the 


author starts with the atomic theory and leads up 
to crystal-lattice structure. The introductory nature 
of the treatise may be illustrated by the fact that 
| he defines a crystal as a homogeneous solid the con- 
stituent atoms or molecules of which are arranged in 
a definite and repeating geometric pattern. The 
| formation of crystal grains and their modification 
| by hot and cold work are entered into in detail. 
The behaviour of metals and alloys under external 
stresses is illustrated and described, and heating 
and cooling curves are dealt with. Every chapter 
| is followed by a series of questions under the heading 
** Exercises,” which apply to the subject matter 
of the chapter. The second part of the book, dealing 
with “ Extractive Metallurgy,” gives detailed infor- 
mation on the sources of metals, ore dressing, hydro- 
metallurgy, pyro-metallurgy, electro-metallurgy 
and the sampling of raw materials. It reviews 
| both the actual methods of manufacture and the 
technical means for regulating them. As is the 
case in the first part, each chapter is followed by 
series of questions which the student is required to 
solve. As stated above, both practical men and 
students will find the volume a useful introduction 
| to metallurgy. 


estuary of the River Ribble cannot be extended | 


from the normal span to something more like two 
hundred years, so that the complete fulfilment 
of a concept might take place within a single lifetime. 
As it is, each generation has to pass on the engineer- 
ing torch to the next. As a “ museum piece,” the 
book is of great local value, especially to those who 
now have the task of carrying on Mr. Barron’s 
schemes to their final successful achievement, both 
physically and financially ; the latter satisfactory 
condition is already in sight. To such people as 
these this book must be a sine qua non. The boo 

however, has a wider interest. Rivers of this 
class, which find their sinuous way to sea, are many, 
and their problems may be similar to those of the 
River Ribble. One calls to mind, for instance, the 
difficulties experienced in maintaining the channels 
in the River Mersey, the Norfolk Ouse, and the 
Welland. It is likely, therefore, that the book 
will make an appeal to engineers who have to deal 
with similar difficulties in other rivers. This work 
must be regarded as a semi-technical one ; 
principal interest is as an historical record of the 


constant fight to maintain the river as a navigable | 


waterway to the sea, and of the different schemes 
advocated or executed. It is freely illustrated with 


diagrams of the various schemes and of works | 


executed or in execution. It, however, suffers 
from one rather serious defect. Whereas maps, 
diagrams and plans are given in plenty, scarcely 
anywhere in the book is the third dimension used, 
and this absence of cross-sections materially lessens 


the value of the work to the executive engineer | 


engaged on similar problems. If a series of 
cross-sections of the river and training works could 
have been included in the book, it would have been 
more understandable. 


An Introduction to Metallurgy. By Prorressor JosePpx 
Newton, University of Idaho. New York: John 
Wiley and Sons, Incorporated ; London: Chapman 
and Hall, Limited. [Price 20s. net.] 


Many practising engineers, to whom a _ working 


knowledge of metallurgy is useful, or even necessary, | 


have not the time, nor, in many cases, the inclina- 
tion, to make an extensive study of the modern 
developments of the subject, particularly on the 
theoretical side. Similarly, many engineering 
students have to follow a curriculum which leaves 


little time for any close attention to the more | 


recondite aspects of metallurgy, although some 
knowledge of the subject is of assistance in their 
main studies and is even expected of them. These 
two classes of worker are likely to find Professor 
Newton’s volume both of interest and value. 
The book is arranged in an unusual way. 
first part deals with 
covers such matters as the structure, physical 
properties, shaping, and heat-treatment of metals 
and alloys and their X-ray examination, while the 
second part, ‘Extractive Metallurgy,” covers the 
various processes used in the production of metals 
and alloys. 
plained and illustrated in the opening chapters. The 


Its 


its | 


‘“* Adaptive Metallurgy,” and | 


The various types of structure are ex- | 


Die Ziindfolge der vielzylindrigen Verbrennungsmaschinen, 
insbesondere der Fahr- und Flugmotoren. By Dr.-Ina. 
Hans Scurén. Berlin: R. Oldenbourg. [Price 
10 marks.] 

Tue gradual improvement of internal-combustion 
| engines has contributed very largely to the increasing 
|use of motor-driven vehicles for passenger and 
freight services. While it may be said that advances 
|in this direction have depended chiefly on petrol 
| engines up till recent times, it can hardly be doubted 
| that further progress will in the main be influenced 
by the future development of heavy-oil engines for 
| transport purposes. ‘The need for minimum overall 

dimensions and weight has resulted in higher 

speeds, and it is essential therefore to take account 

of inertia forces, as well as those produced by the 
| working fluid, when calculating stresses in the 
| materials and loads on bearings. In these circum- 
| stances consideration must be given to forces of 
| both dynamical and thermodynamic origin, as is 
| made manifest in the book under review. 
| Professor Schrén’s study is based, in essentials, 
| on graphical methods which can be followed without 
much difficulty by engineers; but it should be 
pointed out that this is not so much a text-book for 
\elementary students as a treatment in which the 
practical, rather than the theoretical, side of the 
principal questions is explained, especially with 
‘regard to the type of engine required for vehicles 
and aircraft. 

The serious reader will here find a mass of useful 
data in the text and in the accompanying 50 tables 
and 853 figures, some of which have reference to 
reciprocating engines in general. This applies to 
the description of typical arrangements of the 
cylinders in Vee, radial, and rotary engines, 
and to the approximate methods used to evaluate 
the resultant load on different parts. Moreover, 
the noteworthy points are brought into proper 
relation with the subject as a whole, so that the 
right emphasis is placed on such matters as the 
| torsional vibration of a crankshaft, and the exhaust 
system in so far as it enters into this study. An 
inspection of the author’s informative polar diagrams 
of loads on crankshafts suffices to indicate the great 
amount of labour which has been expended in the 
preparation of the more important chapters. 

It will be understood from these remarks that the 
volume constitutes a fairly complete discussion of 
|the author’s chosen subject, and that the concise 
| way in which it is expressed renders the volume of 
value to designers. 1t may be described otherwise 
as a book of reference, since a number of the sections 
supplement what is said in treatises on machine 
design applied to engines. But the work is com- 
pletely lacking in the exercises which constitute a 
valuable part of the normal text-book, and the 
| theory in places is rather briefly developed. There 

is, however, a good bibliography by means of 

which further information may be traced. 








Coat Inpustry 1x Canapa.—During 1938, Canada 
produced 14,213,904 tons of coal and imported 13,464,060 
tons. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Avrnoves the Institution of Naval Architects 
has now removed its headquarters from the Adelphi, 
its Spring Meeting continues to be held in the 
lecture theatre of the Royal Society of Arts, John- 
street, W.C.2. The meeting this year extended 
from the morning of Wednesday, March 29, to the 
afternoon of Friday, March 31, and comprised six 
sessions at which 13 papers were read and discussed. 
The annual dinner of the Institution was held in the 
Grand Hall of the Connaught Rooms on the evening 
of Wednesday, March 29. An account‘ of it will be 
found below. At the opening session of the meeting 
the Chair was taken by the President, the Rt. Hon. 
Viscount Stonehaven, P.C., G.C.M.G. The first 
item on the agenda was the annual report of the 
Council for the year 1938. 


Report oF CoUNCIL. 

The report, which was read by the Secretary, 
Mr. G. V. Boys, M.A., commenced with the state- 
ment, received with hearty applause, that Lord 
Stonehaven had accepted the unanimous invitation 
of the Council to continue in office for another year. 
The Council recorded its deep regret at the loss of 
those members who had passed away since the issue 
of the last Report, amongst whom were Rear- 
Admiral Sir Douglas Brownrigg, Bt., C.B., Sir 
Charles J. O. Sanders, K.B.E., Sir Alexander M. 
Kennedy, Mr. L. J. Calcaterra, of Malta, Mr. H. 
Maroger, of Paris, and Professor R. L. Weighton, 
M.A., D.Sc. The Institution had also lost by 
death a valued Associate in the person of the Most 
Hon. The Marquis of Ailsa, who had joined it as 
far back as 1877. Honorary Membership of the 
Institution has been accepted by H.M. the King of 
Koumania. The Council had elected Sir Philip 
Devitt, Bt., M.A., as Treasurer, to succeed the late 
Sir Charles Sanders, and during Sir Philip’s absence 
abroad Sir Eustace Tennyson d’Eyncourt, Bt., had 
been appointed Acting Treasurer. The total 
membership, as at December 31, 1938, was 2,576, as 
compared with 2,547 at the end of 1937, the increase 
being distributed in all grades of membership. The 
Institution entered into possession of its new 
offices at 10, Upper Belgrave-street, London, 8.W.1, 
in the autumn of 1938, and the principal room 
was to be named the Denny Library, in order to 
commemorate the services of the late Sir Archibald 
Denny, Bt., LL.D. The Council desired to thank 
Margaret Lady Denny for the generous contribu- 
tion she had promised towards the cost of fitting 
out the Library. The audited accounts of the 
Institution and of the various funds administered 
by the Council were appended to the Report and 
these exhibited a satisfactory financial position. 
The Council considered that the move from the 
Adelphi had contributed to this result and was 
therefore fully justitied. 

lhe International Conference of Naval Architects 
and Marine Engineers, held in collaboration with 
the Institute of Marine Engineers in June, 1938, 
was attended by some 700 persons, representing 
14 nations. ‘The Council offered its sincere thanks 
to the Society of Naval Architects and Marine 
Engineers, New York, for the gift of a presidential 
chair, which was now in regular use in the new 
Council Room. The President of the Institution, 
speaking from” London in December, 1938, ad 
dressed the New York society on the occasion of 
its annual banquet, and the Society had conferred 
its Honorary Membership upon him. The Council 
urged members and others to contribute to the 
lank Research Fund, which at the present time 
had heavy calls to meet. The report included a 
list of representatives of the Institution on other 
bodies, elected since the issue of the Transactions 
for 1938. A gold medal and premium were 
awarded to Mr. A. P. Cole, R.C.N.C., for his paper 

Destroyer Turning Circles,’ and a premium to 
Dr. J. H. Todd, B.Sc., and Mr. J. Weedon for their 
paper Further Rudder and Propeller Experi- 
ments with Models of Coasters.’ The Wakeham 
Prize was awarded to Mr. I. C. Bridge, B.Se., 
for his paper “ Structural Stress in an Oil Tanker 
under Service Conditions.’ A total of 2 higher and 


31 Ordinary National Certificates in Naval Archi- 
tecture had been gained. and the Duke of Northum- 





berland Prize had been awarded to Mr. John R. Y. 
Johnston, of the Royal Technical College, Glasgow. 

The Benevolent Fund Committee would welcome 
donations and legacies to the Fund to assist in 
building up a reserve and in maintaining the greater 
number of grants now being made. Eng. Rear- 
Admiral W. Whayman, C.B., had been appointed 
to the Benevolent Fund Committee in place of 
the late Sir Charles Sanders, and Sir Eustace 
H. T. d’Eyncourt, Dr. S. F. Dorey and Sir Philip 
Devitt had been re-elected to it. Grants had been 
made by the Institution to the William Froude 
Laboratory Tank Research Fund, the Ship Structure 
Panel of the Research Committee of the Institute of 
Welding, the British Electrical and Allied Industries 
Research Association, the Engineering Public 
Relations Committee, the Engineering Joint Council, 
the Joint Committee on Materials and their Testing, 
and the Parliamentary Science Committee. The 
Report concluded with the results of scholarship 
examinations held during 1938 and a list of the 
scholarships offered for competition in the current 
year. There followed a statement from the Acting 
Treasurer upon the financial position of the Institu- 
tion. The meeting unanimously adopted the 
report and the accounts. 


ELECTION OF OFFICERS. 

The following list of officers recommended by the 
Council for re-election was then read by the Secre- 
tary: President, the Rt. Hon. Lord Stonehaven ; 
Vice-Presidents, Sir Westcott S. Abell, K.B.E., 
The Rt. Hon. Viscount Weir, P.C., Mr. Summers 
Hunter, C.B.E., Eng. Vice-Admiral Sir Robert B. 
Dixon, K.C.B., Professor P. A. Hillhouse, D.Sc., 
Sir John E. Thornycroft, K.B.E., Sir Harold E. 
Yarrow, Bt., C.B.E., Professor T. B. Abell, O.B.E., 
Dr. G. S. Baker, O.B.E., Sir Maurice E. Denny, 
Bt., C.B.E., Sir Stanley V. Goodall, K.C.B., Dr. 
James Montgomerie, Mr. A. T. Wall, O.B.E.., 
Sir Amos L. Ayre, O.B.E., and Dr. J. T. Batey. 
Treasurer, Sir Philip H. Devitt, Bt., M.A. Acting 
Treasurer, Sir Eustace H. T. d’Eyncourt, Bt., 
K.C.B. The results of the ballot for members of 
Council were then announced as follows: Eng. 
Captain W. J. Willett Bruce, O.B.E., Mr. Frederick 
Bryant, C.B., Mr. J. S. Butler, Mr. J. Callander, 
Mr. E. L. Champness, M.B.E., Mr. F. W. Daniel, 
Professor C. J. Hawkes, O.B.E., Mr. M. P. Payne, 
1.8.0., and Dr. A. M. Robb. Associate Members of 
Council; Commander Sir Charles W. Craven, 
O.B.E., Captain J. W. Harris, R.N.R., and Mr. G. J. 
Innes. After these elections had been duly con- 
firmed by the members present, the awards notified 
in the Report were presented to the recipients. 
The President then read a cablegram of good wishes 
from the Society of Naval Architects and Marine 
Engineers, of New York, and announced that an 
appreciative reply had been despatched. 


PRESIDENTIAL ADDRESS. 

Lord Stonehaven then delivered his address, 
alluding first to the great pleasure he felt in occupy- 
ing the Presidential Chair for another year. He 
referred with appreciation to the services rendered 
to the Institution by the late Sir Alexander Kennedy, 
Rear-Admiral Sir Douglas Brownrigg and Sir 
Charles Sanders, dwelling particularly on the 
unremitting care shown by the last - mentioned 
in his office of Treasurer. Referring to the new 
building in which the Institution was housed, he 
said that the Council hoped that members resident 
in the British Isles, and especially those who were 
seldom in London, would take advantage of the 
library loan service, and that this store of know- 
ledge in its handsome new setting would be of 
increasing usefulness generally. He then briefly 
reviewed some of the outstanding events which had 
occurred since the previous Spring Meeting, instanc- 
ing the International Conference of Naval Architects 
and Marine Engineers and the launches of the great 
liners Queen Elizabeth and Mauretania, the placing 
in service of the great motorship Dominion Monarch, 
and the launch of H.M.S. King George V, the first 
battleship to be launched for 13 years. 

Though the building or completion of a few 
great liners, Lord Stonehaven continued, provided 
legitimate ground for congratulation, the merchant 
shipping industry could not look back over the past 
year with any great sense of satisfaction. Still less 


could it look forward to the assurance of continued 
activity and of steady employment for its men. For 
many years to come, ways and means would have 
to be found of building 1,000,000 gross tons or more 
of merchant shipping a vear, if the mercantile 
marine was merely to retain its present diminished 
position in the world. That position must be 
improved, even 1,000,000 tons of new construction, 
not in sight at the moment, would represent an 
activity of not much over one-half of the capacity 
of the industry at its present much-reduced total. 
The views of the Committee of Inquiry set up last 
summer were, however, receiving the attention of 
the Board of Trade and a Cabinet Committee, and, 
it was hoped, would reach that wide public already 
forgetful of the lessons of the Great War. The 
welcome promise of assistance announced by thi 
Government on the previous day might perhaps 
prove a turning point, and, the creation of a reserve 
of tonnage being rendered possible, might afford a 
solution of some of the major difficulties confronting 
the building side of the industry. The policy of 
1934 “scrap and build” should, in 1939, be “ lay 
up and build.” The greater efficiency of the newest 
ships justified to no small extent a bold policy of 
replacement or laying up of older vessels. For 
improvement in hull form and propeller efficiency, 
much was due to the William Froude Laboratory 
and it was hoped that liberal contributions to the 
Tank Research Fund would be received from builders 
and owners who had not hitherto supported it. 

The activities of the industry in the renewal and 
enlargement of H.M. Fleet offered a brighter picture. 
In the present year the Navy Estimates were the 
highest ever presented in time of peace, and it 
might be expected that those for next year would 
be even higher. During the year now ending some 
60 new ships had been added to the Fleet, and the 
coming year would see the addition of some 75 
further vessels. The pre-eminence of the Royal 
Navy and its preponderating influence on world 
peace was again assured. The Royal Navy more 
than the other defence services depended on the 
support of the Merchant Navy, and all must feel 
glad that means had been found to create a reserve 
of tonnage. more especially of those smaller and 
less spectacular vessels on which the salvation 
of the nation might some day depend. In the 
programme for the meeting were three papers by 
members of the Royal Corps of Naval Constructors. 
including one by the leader of that Corps, on whose 
shoulders now rested so heavy a burden of respon- 
sibility. Prominence was given in his paper and 
others to the use of welding and it was satisfactory 
to find that the Institution was not backward in 
providing ample opportunity for the discussion ot 
a subject of rapidly increasing importance in ship 
construction. 


H.M.S. “* ArK Roya.” 


Lord Stonehaven then called upon Sir Stanley \. 
Goodall, K.C.B., Director of Naval Construction 
and a vice-president of the Institution, to deliver 
the first paper in the programme, dealing with 
“H.M.S. Ark Royal,” the first British aircraft- 
carrier to be specifically designed as such. We 
reproduced the paper, in slightly abridged form, on 
page 386 of our issue of last week. 

The discussion was opened by a written com 
munication from Admiral of the Fleet Lord Chat 
field. There were various requirements of aircratt 
carriers to meet modern needs, wrote Lord Chatfield. 
which could not all be met in any one vessel. The 
Ark Royal, however, was a remarkable ship, carry- 
ing a large number of aircraft, fast, well defended 
against air attack, and was a valuable addition t 
the fleet. He congratulated the Royal Corps o! 
Naval Constructors and those who had built the 
vessel. 

Vice-Admiral C. E. Kennedy 
commanded a carrier for two years, said that 
of the inherent difficulties was the necessity ' 
turn into the wind to fly-off or land-on her aircraft : 
frequently it happened that this was not the dire 
tion in which she should be going, therefore speed 
of operation was essential. Another difficulty was 
that of congestion of space. Funnels at the sid 
were not a disadvantage; they gave the pilot ot 
a machine a sense of height when landing. H 


Purvis, who had 
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asked the captain of the Ark Royal, who was 
present, whether the ship was really manceuvrable 
from rest. An important factor was the air flow 


over the ship. In the older carriers an unpleasant 
bump was experienced by aircraft coming in, but 
he understood that in the Ark Royal this had 
entirely disappeared. He regretted that big lifts 
had been displaced by small ones, which entailed 
folding the wings of aircraft before they could be 
taken below, although he appreciated the necessity 
of limiting the size of holes in the strength deck. 
The arrester gear, he thought, must be of great 
assistance in promoting speed of operation, as also 
were catapults. It had been a great problem to 


65 per cent. of the structure was welded, he said | wind of 20 knots to 23 knots there were fluctuations 
that the only real trouble experienced, and one | in wind direction which were too sudden to be met 
which it had been almost impossible to overcome, |! by a change of course. Turbulence caused by a 
had been the buckling of plating between the stiff- | well-designed island, when the ship was dead into 
eners. The trouble was aggravated to some extent | the wind, did not affect the landing and taking-off 
by the thin plating and the wide spacing of the| paths of the aircraft; but if the wind veered 
stiffeners. It was not serious enough to impair | momentarily 10 deg. to starboard, the eddies behind 
efficiency, but in walking platforms it had proved | the island travelled down the flight deck. A veering 
costly to rectify. His company’s experience had|of the wind 10 deg. to port was not so serious, 
been that, in the production of a welded vessel, the | although there was a “cliff” effect against the 
preparation of the plating was greatly simplified ;|side of the ship, causing eddies over the deck. 
the number of templates was reduced, and in certain | Although the stalling speed of the new aircraft had 
cases, less skilled platers could be employed. Large | not increased greatly, they were slower in control 
areas of plating, with the stiffeners, could be fabri- | when nearing stalling speed, so that good air flow 











get the guns fitted where they were required ; in cated under cover, with the shrinkage allowance 
the older carriers they were low down and had already accounted for; but it was found that 
only a low overhead angle, but in the Ark Royal | welding occupied a longer time than riveting at 
they had been raised, which was a help to the ship’s | the ship, so that, on balance, the construction took 
company. about the same time as with a riveted ship. With 

Engineer Vice-Admiral Sir George Preece, K.C.B., | Welding, there was a saving in weight of steel and 
Engineer-in-Chief of the Fleet, said that experience in the cost of water tests, but, in present circum- 
with earlier carriers showed that the machinery | Stances, in his opinion, a welded ship was more 
must enable the ship to be handled much as a| costly than a riveted one. Some shipbuilders, he 
destroyer was handled. Accordingly, special arrange- understood, had found that the keel tended to rise 
ments were provided to enable rapid alterations of | @t the fore end as welding proceeded; but, by 


power to be effected by suitable grouping of the adopting the method mentioned in the paper, of 


steam nozzles, and all the operating gear for the | welding the fore end by making the first welds at 
valves was designed to be worked with the minimum | @bout the neutral axis of the structure, working 
of effort and in the minimum of time. A sound-| Upward and downward on both sides of the vessel 
proof control room was provided for the engineer- in unison, no such difficulty had been experienced 
officer of the watch, in which all orders to the engine | With the Ark Royal. 

rooms from the bridge were repeated, and whence) Captain A. J. Power, R.N. (commanding H.M.S. 
the necessary instructions were passed to the engine | Ark Royal), said that the ship behaved in a very 
and boiler rooms for the adjustment of turbine | satisfactory manner under conditions very far from 
nozzles, oil-fuel pressure, the number of sprayers| easy. Regarding manceuvrability, the centre shaft 
in use, &c. All important: gauges, indicators, and | in line with the rudder had a pronounced effect in 
tell-tales were duplicated in the control room. | turning the vessel at rest. In Malta harbour, where 
Suggestions that the engines should be worked | there was a good depth of water, she behaved ex- 
from the control room were negatived for various | tremely well, but at Gibraltar, in relatively shoal 
reasons; it had been found that, when flying | water, she “ sulked.” At sea, with way on the ship, 
operations were proceeding, two officers of the | she was excellent. Although the flying people might 
watch were necessary, one to control and the other | not agree, he thought that the safety of landing on 
to supervise the actual operations. Improvements | deck was over-ensured. There was no magic in 
in the air supply to the boilers had resulted in| landing on deck; during the first seven weeks of 
much cooler boiler rooms ; in fact, the Admiralty | the ship’s commission about 1,400 landings were 
could almost be accused of having made the boiler | made, without any man receiving a scratch. Sug- 
rooms too cool for comfort. That obtained chiefly | gesting that the arrester wires were not in the best 
at full power; in some ships special means for | positions, he observed that, on a recent occasion, 
circulating air were still necessary at moderate | the ’scend of No. 1 wire was 22 ft., and of No. 8 wire, 
and low powers. The arrangement of the auxiliary | 9 ft. The double-decker lift certainly produced the 
machinery had presented a number of problems | aircraft on the flight deck at the required speed from 
mainly of space, the conditions being dictated,| two hangars, but it necessitated double hangar 
so far as height was concerned, by the deck spacing, | parties, as both hangars must be worked at the 
and as regards floor space, by the fact that the|same time. With reference to the speed of opera- 
requirements for auxiliary power were greater than | tion, Captain Power said that he had taken on nine 
was originally anticipated. Except for the small | aircraft in eleven minutes. Sir Stanley Goodall had 
difficulties apparently inseparable from “ shaking | referred to the island structure as “ satisfactory ” ; 


| was necessary. 
| Captain D. C. Ford, R.N., speaking of the propel- 
ling machinery, pointed out that during flying 
| operations, the ship’s speed might call for varia- 
tions from one-fifth to more than four-fifths power 
and, to keep in position relatively to a fleet, the 
| acceleration and deceleration should be as great 
|as possible commensurate with safety. Therefore 
'the machinery must be simple, able to withstand 
| rapid alterations of speed, and must be easily con- 
|trolled. Where high-pressure superheated steam 
| was employed, the funnel temperatures considerably 
exceeded those obtaining with saturated-steam 
| installations. Hot gases from the funnel caused 
| air pockets, very disturbing to aircraft, to overcome 
| which, in H.M.S. Ark Royal, special measures were 
| taken to lower the temperature of the funnel gases. 
| Every endeavour was made to minimise the smoke 
nuisance. Some of the boilers were kept banked, 
| for immediate connection to the steam range in 
emergency, and special arrangements were made to 
enable boilers to be worked up to full power while 
others, in the same boiler-room, were already at 
full power. 

Mr. M. P. Payne, in a written communication, 
commented that 31} knots was a very good speed 
to be attained with only 103,000 shaft horse-power, 
as the revolutions were not the most favourable to 
propeller efficiency. It would be interesting to 
compare results from other triple-screw ships, should 
any be built, to ascertain if the good performance 
could be repeated. It was pleasant to note that 
the sea qualities of the ship confirmed the results 
of the wave experiments conducted at Haslar. 
|The angle of roll quoted was very small indeed, 
| although he observed that the direction of the wind, 
| in relation to the ship’s course, was not stated. 
| Sir Stanley Goodall, replying briefly to the dis- 
| cussion, said that lifts large enough to take aircraft 
| with the wings unfolded would entail a great gap 

in the strength deck. Further, the provision of 
| larger lifts meant taking a larger space out of the 
| hangar, thus reducing the number of aircraft that 








down,” the behaviour of the machinery of all kinds 
had been very satisfactory. 

_ Sir Eustace Tennyson d’Eyncourt, Bt., said that, 
im connection with early aircraft carriers, there had 
been much difference of opinion, whether the ships 
should have a clear deck for landing or whether 
the bridge and funnel should be carried above the 
deck, at one side. Apparently, the island type with 
those erections on one side had been decided to be 
the most practical and useful. In the Furious and 
the Argus there was a clear deck, the smoke being 
discharged at the stern; but this was an incon- 
venient arrangement, occupying much space between 
decks which might otherwise be used for hangars. 
The statement that a saving in weight of 500 tons 
was etiected by the use of welding was very signi- 
heant; at a guess, that weight was sufficient to 
cover the whole weight of the armament. It was 
also interesting that triple-shaft machinery had 
been adopted—he believed, for the first time for 
many years in an important naval vessel. He asked 
whether the efficiency obtained was equal to that 
obtained with quadruple propellers in other ships of 
comparable dimensions. 


Mr. F. 0. John (Messrs. Cammell Laird and Com- 


for his own part, he would prefer to describe it as |could be accommodated. It should be a source of 
adequate. | satisfaction to Sir Eustace d’Eyncourt that the air- 


Mr. F. Bryant, C.B., said that the greatest | craft carrier of to-day was modelled so largely on the 


advance over previous designs lay in the long flight | successful conversions for which he had been 
deck. There was no lower flying-off deck provided | responsible when he was Director of Naval Con- 


2s in earlier carriers, but he understood that it was | struction. The adoption of the three-screw arrange- 


not much missed. On the other hand, the air-flow| ment aroused pessimism in a number of those 
conditions, for flying-off and landing-on, had been | directly concerned, who had shown it by their 
much improved. There seemed to be no doubt | estimate of the power required for the speed ; but 
about the value of wind-tunnel experiments, if | the propulsive efficiency was exceedingly high, quite 
they were used with discretion. He believed that | , high as in a four-shaft ship—so high, in fact. 


| 


the Admiralty, in conjunction with the National | that they did not rely on being able to repeat the 
Physical Laboratory, were carrying out such | result, He was sorry to hear Captain Power's adverse 
experiments, and he hoped that they would be | comments on the double-platform lifts, because the 
checked by actual trials at sea. 


. : | designers had been rather proud of them. The 
Rear-Admiral R. B. Davies remarked upon the} problem was to get aircraft on deck as rapidly 


difficulty of cooling the under-deck spaces in carriers | from two hangars as if there had been only one 
operating in hot climates. The trouble was rela-| hangar. The arrester wires could be fitted further 
tively slight in the Mediterranean, but in Chinese | forward. He gathered from Captain Power's 
waters and the neighbourhood of Aden it was a| remarks that, in future designs, there should be 


big problem. The flight deck could not be covered fewer wires. The retention of heat by the flight 
with an awning, so that throughout the day it 

stored heat, which was gradually radiated to the be covered with wood; it was just a big area of 
interior of the ship. 


deck was certainly a difficulty, because it could not 


steel, covered with composition. The nuisance of 
Captain Macintosh, R.N., said that modern air-|the heat below deck could be partly reduced by 


pany, Limited, Birkenhead) thought that the success | craft design tended towards \ew-wing monoplanes | good ventilation, but it was not possible to blow 
of the pioneer design represented by the Ark Royal | with high performance and high wing loading.| away radiant heat. From the various remarks 
showed that the Royal Corps of Naval Constructors | With such aircraft the air flow for taking-off was | about aircraft it would be appreciated that, although 
led the world in warship design. In view of the | almost more important than the flow for landing.|the Ark Royal might be considered satisfactory 


almost unlimited future for aircraft, he suggested | 


Assisted taking-off might soon become inevitable. | to-day, the Navy was not likely to be satisfied with 


a the formation of a Royal Corps of Aircraft |The more wind that a carrier made by her own/| the vessel for very long, and there would soon be 
signers : 








was overdue. Referring to the fact that | speed, the steadier was the flow of air. With a/ further problems to tackle. 
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LOADING OF SELF-TRIMMING 
COLLIERS. 

The second paper presented on March 29%, by 
Mr. E. H. Mitchell, was entitled ‘ Special Features 
in the Design and Loading of Self-Trimming 
Colliers,” and dealt with the safety of this type of 
vessel under various conditions of loading, in the 
light of a possible shifting of the coal cargo in heavy 
weather. 

The object in the design of  self-trimming 
colliers, said Mr. Mitchell, was that they should be 
safe when loaded by simply pouring coal into the 
holds. For this, large hatches were necessary, only 
about 6 ft. to 7 ft. of deck being left at each side 
between the coaming and the bulwark, to give 
longitudinal and transverse strength at the stringer 
plate and to provide a gangway, while the lengths 
of the hatches were made as great as possible. The 
most suitable metacentric height was derived from 
experience, and should vary with the linear dimen- 
sions. It might be as low as 8 in., but for a majority 
of self-trimmers of 3,000 to 4,000 tons deadweight, 
it would be about 18 in. in the fully-loaded condi- 
tions. The angle of the free surface of the coal, as 
poured into the vessel, was generally from 33 deg. 
to 38 deg. to the horizontal; 35 deg. was a good 
average figure. The angle to the horizontal at 
which movement took place varied, with the class of 
coal, from 35 deg. to 48 deg. or even more; the 
difference between this angle and the natural angle 
of loading was the important factor with reference 
to shifting of the coal, and might be as great as 
13 deg., although 6 deg. was probably a fair value 
for most classes of coal. 

Assuming a difference of 6 deg., the amount of 
shift for any assumed angle of roll or lurch could be 
calculated. The critical case would be a heavy 
lurch superimposed on an already large angle of 
roll. A lurch to 45 deg., following preliminary 
rolling to 30 deg., would cause a wedge of coal of 
an angle of 15 deg. to move from the top to the 
bottom of the slope on one side only. In a 3,000- 
ton deadweight self-trimmer, fully loaded, with 6 ft. 
6 in. of deck at the hatch sides, and a metacentric 
height of 18 in., this would result in a list of 6 deg. 
Other things being equal, the angle of list would 
vary approximately as the cube of the breadth of 
the deck at the hatch slide, and inversely as the 
metacentric height. When partially loaded, for 
example, to winter marks and with dense coal, 
which might leave a vacant space of 18 per cent., 
the centre of gravity of the coal might be lowered 
as much as 2 ft., and the metacentric height would 
then become about 25 in. Under similar conditions 
of rolling and lurching, the list produced would be 
4-6 deg. 

There were several theories concerning the shift- 
ing of coal, Mr. Mitchell continued. One was, that 
a shift once started would increase by cumulative 
amounts until a dangerous list was reached ; but 
it could be shown that, with an initial list of 2 deg., 
the successive increments formed a rapidly converg- 
ing series, the value of which, after an infinitely 
large number of rolls, would only reach 2-67 deg. 
A second theory was that, if a sudden shift took 
place with the ship upright and at rest, the list 
produced, neglecting resistance, would be double 
that of the ultimate permanent list ; but this also 
could be shown to be incorrect. It had been sug- 
gested, too, that the effect of momentum would 
increase the angle to which the coal would shift, 
producing a “ throwing ” 
this was entirely one of degree ; but, taking into 
consideration the time available for the shift to 
take place, he deduce 1 that the effect of momentum 
would not increase the shift beyond that due to 
gravity alone. It had been stated that the practice 
of pumping out the bailast tanks during loading was 
undesirable and that they should be pumped before 
loading began. He did not consider, however, that 
this suggestion could be supported on any reason- 
able grounds. When loading commenced the meta- 
centric height was much greater than when fully 
loaded, and with free water in one tank there was 
no possibility of it being reduced unduly at that 
time. If such difficulties arose in a particular ship, 


THe DesIGN AND 


the cure was not to prevent a desirable practice in 
all vessels, but to see that the design was such, in 
respect of metacentric height and the sizes of tanks, 
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brevity in the speeches accompanying them, in 
order that members might have more time to spend 
in the informal re-union which followed the dinner. 
As this occasion is the only opportunity for many 
provincial members to meet at a common centre, 
the design has much to recommend it, although 
the older members have been accustomed to expect 
serious subjects to be discussed in the speeches, 
particularly in that of the representative of the 


that the difficulties did not arise. Most self- 
trimmers were so designed as to avoid any trouble 
in that respect. 

Mr. Wilfred Ayre opened the discussion. He felt 
that the author could have made a stronger case, 
and could have proved that the self-trimming 
collier was actually a safer ship for such cargoes 
than many other types engaged in the trade. Many 





effect. The possibility of 


colliers had a beam/draught ratio substantially less 
than 2-2, which, in his experience, was the minimum 
for safety in a self-trimming collier. In the modern 
colliers now being built, the ratio was appreciably 
in excess of 2-2, and that was why the modern self- 
trimmer had so much more stability than those of 
older types. The increased ratio was a natural 
development ; more cargo capacity was required 
with little or no increase of length or draught of 
water. The only way to increase the capacity was 
by increasing the beam, and with it the beam: 
draught ratio. 

Mr. E. W. Blocksidge said that the value of the 


paper would have been greater if the author had | 


described the ships on which his conclusions were 
based. The stability of self-trimmers had been the 
subject of discussion by the Staff Association of 
Lloyd’s Register of Shipping for 10 or 15 years, 


and Mr. Mitchell’s conclusions were borne out by | 


those investigations. He thought that large hatch- 
ways were a source of danger because the sides came 
so close to the bulwarks. The statutory require- 
ments were that, in addition to the ordinary lashings, 
there should be special hatch lashings in such cases, 
and he thought it would be of advantage to every 
shipowner and builder if those special requirements 
were more definitely stated by the Board of Trade. 
He did not think that there was a single instance 
in which it had been proved that a self-trimmer was 
lost because the coal cargo had shifted. It was gener- 
ally admitted that well-designed self-trimming 


colliers were not liable to listing as a result of shifted | 


cargo, when fully loaded with hatches full; but, 
as there were empty pockets left in the holds when 
a ship was loaded to her winter marks, he asked 
whether the author would consider it safer to load 
to the deep marks in winter. 

Dr. E. V. Telfer said that Mr. Mitchell’s theory 
that the shifting of cargo must be very small, if not 
proved in the paper, was sufficiently definite to 
secure general agreement. 
of the shifting of cargo was worth investigation and 
research by holders of research scholarships, and 
such an investigation would be very useful to the 
industry. He did not agree that a sudden shift 
could not occur when the ship was upright, but 
would take place at the extreme angle of roll; the 
acceleration was greatest at the maximum angle, but 
the momentum increased from that maximum angle 
through the upright. He imagined that, just as 
the ship's velocity was greatest as she passed through 
the upright, so the coal itself would have a maximum 
movement in the upright position. He thought 
that a minimum of 18 in. of metacentric height was 
too much for a ship carrying coal, but was not too 
much if the ship had also to carry other cargoes, 
such as timber. In his view, it was essential that 
ballast tanks should not be manipulated during 
loading. 

Mr. H. E. Steel cited a paper read before the 
Institution in 1887 by Professor Philip Jenkins, 
in which it had been shown the surface particles of 
a levelled grain cargo, might shift when the angle 
of roll was less than the angle of repose of the grain. 
Many hundreds of voyages were made by colliers in 
perfect safety, and that might be due to the exercise 
of normal care in their loading ; but that did not 
mean that well-designed and well-navigated colliers 
could, with impunity, be loaded carelessly. 

Mr. E. H. Mitchell, replying briefly to the discus- 
sion, agreed that a large expanse of hatch was a 
source of danger ; it was a difficult problem, requir- 
ing careful examination, to make hatches strong 
enough to ensure safety under all conditions. 


ANNUAL DINNER. 
The keynote of the Annual Dinner, which was 
held on the evening of March 29, was sounded in a 
speech from Lord Stonehaven, who presided, in 


which he said that he had designedly reduced the 
number of toasts and endeavoured to ensure 





Government who is usually present. 
dance at the 
Grand Hall of the Connaught Rooms being fully 
occupied even to the gallery, while extra acommo- 
dation has to be provided in the adjoining Bal- 
moral Room. 
honoured, that of ** The Institution of Naval Archi- 
tects ”’ 
of Dudley, 


The atten- 


dinner constituted a record, the 


After the loyal toasts had been 
was proposed by the Rt. Hon. The Ear! 


M.C., President of the Iron and Steel 
Institute, who, after a humorously-treated his- 


torical sketch of shipbuilding, complimented the 


Institution on its steady and careful work which, 


|he said, had contributed both to naval history 
and to the greatness of the British Empire. 


The 
British race had been pioneers in much naval 


development and pinned its faith on H.M. Fleet 
and the Merchant Navy. 
close and friendly relations obtaining between the 
| Institution and the organisation of which he was 


He was proud of the 


president. Lord Stonehaven replied on behalf of 


the Institution and proceeded to propose the next 
| toast, namely, that of “ Ships.” 
to the progress of naval development he quoted 


After alluding 


the President of the Board of Trade on the recent 
merchant shipping subsidy, and referred to an old 
pronouncement to the effect that when the Navy 
was reduced war was not far off. It might be, said 
Lord Stonehaven, that the converse was true and 
that the increase of the Navy would ensure peace. 
In any case, the Institution would have to carry a 
big share of responsibility in both war and peace 
and it must not be forgotten that an efficient fighting 
force must be accompanied by an efficient transport 
service. In the course of his response, Mr. Geoffrey 


| Shakespeare, M.P., Parliamentary and Financial 
| Secretary to the Admiralty, outlined the dominant 
| characteristics of naval changes in recent years. 


Up to the year 1900, he said, the naval constructor 
reigned supreme, then came changes dictated by 


pa . | developments in naval material, followed by the 
Che actual mechanism ; ; ; , 
| complicated requirements of the war period and, 
| finally, the changes due to the restrictions of the 


| Washington Treaty. 


(To be continued.) 








DEVELOPMENTS IN SWITCHGEAR 
DESIGN. 
(Concluded from page 340.) 
TURNING to equipment for higher voltages, manufac- 


| tured by Messrs. Ferguson, Pailin, Limited, the 132-k\ 


oil circuit-breakers now in course of manufacture at 
Openshaw are fitted with explosion pots to expedite 
arc extinction. In order to reduce the overall operating 
time, that is, the time which must elapse from the 
instant of energising the trip coil to that of arc extinc- 
tion, an improved type of trip mechanism has also been 
incorporated. As is well known, in the more orthodox 
design, tripping is obtained by a simple solenoid 
plunger. The electrical time-constant of the solenoid 
winding is, however, inherently high. The result is 
that after the circuit to the coil has been made, a delay 
occurs before the actuating flux has been built up. 
In the new design, this delay is cut out by arranging 
that the trip coil magneto-motive force is utilised 
not to set up an operating flux but to divert the flux 
path ofa permanent magnet. This, it is claimed, makes 
possible the use of a coil with a low time-constant. 
The flux-diverter tripping unit used for this purpose 
is shown in Figs. 12 and 13. In these drawings, « !5 4 
permanent magnet which normally retains an armature 
c against the pressure of the trip actuating spring® 
The flux path is shown for this condition by the full 
lines in Fig. 12, from which it can be seen that the arms- 
ture is in physical contact with the pole pieces © °- 
Air gaps between the pole pieces and the core of ti 
trip coil d, which is normally not energised, pre oe 
the shunting of flux from the armature c. W hen the 
trip coil is energised, the magneto-motive fore: it 
sets up is designed to overcome the reluctance 0! | 
two air gaps. Flux from the permanent magn 
diverted from the armature through the core of 
shown by the full lines in Fig. 13. At the same time, 
the pole pieces 66 are definitely demagnetised, the 
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Fie. 15. 11-KV, 1,500,000-KVA Swrrcncrar. 
pePosing magneto-motive force in them being indicated | These and the tripping springs can be seen on the top 
"y the chain-dotted lines of Fig. 13. Under this; of the oil circuit-breaker main solenoid-operated 


condition the armature c is unable to hold against the | mechanism in the photograph given in Fig. 14. The 


— fe the tripping springs, which move it to the | permanent magnet end of the flux diverter is visible in 
rg a wnt release the circuit-breaker mechanism. Early | situ between the brass side pieces of its mounting. 
po ope stroke of the oil circuit-breaker an The time elapsing between the initiation of the tripping 
oll » switch cuts off the current supply to the | impulse and separation of the circuit-breaker contacts 
“, and later in the stroke a resetting lever recom- | is only 0-055 sec. with the flux-diverter trip mechanism, 


presses the tripping springs and returns the armature c| which can be fitted to existing gear in place of the 


ge <n position in contact with the pole pieces | slower mechanisms. 
coins ere the permanent magnet retains it. Buffer| Another important contract in hand at Openshaw 
‘gs are provided behind the flux-diverter unit|is the construction of two extension units for the 


sounting to eliminate shock during the resetting stroke. | Kirkstall power station of the Leeds Corporation. The 
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FLux-DivertEerR Trrepina UNI. 


original switchboard was installed almost ten years 
ago and since then units have been added and the ’bus 
bars have been sectionalised. One of the new units 
is illustrated in Fig. 15, and is as will be seen, of the 
duplicate *bus-bar metal-clad type. The circuit- 
breakers have a rupturing capacity of 1,500,000 kVA 
at 11 kV. Each unit is arranged for on-load *bus-bar 
selection with entirely separate breaker. Vertical 
isolation is effected by motor-operated screw jacks 
on the side pedestals, between which there is room for 
the breakers to be opened for inspection and mainten 
ance. The three phases are segregated throughout, 
and the main switchgear is arranged in two 
sections which are separated by a fire-proof wall. 
Both sets of ’bus bars have a ‘bus section switch on 
opposite sides of the wall. The two sections of the 
main *bus bars can also be coupled together through 
a reactor, which limits the short circuit capacity on 
either section of the ’bus bar to the rated value. 








HIGH-SPEED STEEL TWIST DRILLS. 


Ir any justification were needed for the setting up of 
standards of performance by the British Standards 
Institution, perhaps better known under its old abbre- 
viated title of B.E.S.A., it could be found in the fact 
that manufacturers, in attempting to attain the 
standards laid down, not infrequently surpass them. 
An illustration may be cited in the test figures of some 
high-speed steel taper shank twist drills which we 
have recently had an opportunity of examining. The 
drills in question were ‘* Dormer’? Brand made 
by Messrs. The Sheffield Twist Drill and Steel Com- 
pany, Limited, Summerfield-street, Sheffield, 11, the 
Messrs. 


tests being carried out for this firm by 
The Sheffield Testing Works, Limited, Blonk-street, 
Sheffield, 1. The material from which the drills 


were made was a normalised steel billet having an 
analysis as follows: Carbon, 0-65 per cent. ; silicon, 
0-19 per cent.; sulphur, 0-044 per cent.; phos- 
phorus, 0-030 per cent.; manganese, 0-60 per cent. ; 
Brinell hardness, 207. Six sizes were tested, the range 
being from } in. to 2} in. in diameter. Taking a 4-in. 
drill as typical of the smaller sizes, 18 holes were drilled 
to a depth of 1 in., the total cutting time being 2 min. 
55 sec. The penetration speed was at the rate of 8:47 
in. per minute, at 637 r.p.m., and with a feed per 
| revolution of 0-0133 in. The test was repeated with 
'the same speed and number and depth of holes, but 
with a feed per revolution of 0-0171 in. which gave 
a penetration rate of 10-89 in. per minute. The 
| B.E.S.A. Specification, No, 328—1928, lays down 18 
holes, to be drilled to a depth of 1% in., at a penetration 
speed of 5-67 in. per minute. Taking this as a basis, 
the two tests show an increase in penetration rate of 
49-4 per cent. and 92-0 per cent., respectively. The 
| Testing Works reported that the condition of the cutting 
edges after test was good. The lubricant used was a 
soluble oil solution. 








MOTORSHIP 





MESSRS. JOHN LI. 





‘* VEC 


THORN YCROFT 








ENGINEERING. 











WITH 


COMPANY, 


TA,” 









AND LIMITED, 




















F 









































(6779.8) 





— 


Tests on drills 1j in. in diameter drilling four holes 
3 in. deep, at a speed of 246 r.p.m., showed a penetra 
tion rate of 5-39 in. per minute with a feed of 0 -0219 in. 
per revolution and a total cutting time of 2 min. 14 sec. 
Increasing the feed to 0-0285 in. per revolution, and 
drilling nine holes, the other factors remaining the 
sume, gave a penetration rate of 7-01 in. per minute 


and a total cutting time of 3 min. 51 sec. The B.E.S.A. 
requirement is nine holes to a depth of 3 in. at a pene 
tration speed of 2-60 in. per minute, the test rate 
being 2-69 times as much. No rates are specified for 
the largest of the drills tested, viz., 2} in. in diameter, 
but some performance data may be useful. In all, 13 
holes were drilled to a depth of 3 in, at 88 r.p.m. with 
feed rates varying from 0-0306 in. to 0-0504 in. per 
revolution, the corresponding penetration speeds, 
ranging from 2-69 in, to 4-44 in. per minute, and the 
total cutting time for eight holes at the highest feed 
rate was 5 min. 24sec. The condition of the cutting 
edges was reported as good after the tests on all the 
six sizes and the same lubricant was used throughout. 
Messrs. The Sheffield Twist Drill and Steel Company, 
Limited, who state they are prepared to guarantee 
the test performance on all their standard ** Dormer ”’ 
Brand high speed steel twist drills, also manufacture 
carbon steel twist drills, but tests on this well-known 
material hardly call for comment. 








PASSENGER MOTORSHIP WITH 
VOITH-SCHNEIDER PROPULSION. 


Ratuer less than a year ago we described and illus- 
trated the double-ended vehicle-ferry Lymington,* in 
which the Voith-Schneider system of propulsion was 
first brought prominently to the notice of passengers in 
British weters. At tiat time it was understood that 
the sam. system was being adopted in a vessel of more 
orthodox design, intenced for the Isle of Wight services 
of the old-established Southampton, Isle of Wight and 
South of England Royal Mail Steam Packet Company. 
Limited, more generally, and briefly, known as the 
*Red Funnel Steamers.” This vessel has now been 
delivered by the builders, Messrs, John I. Thornycroft 
and Company, Limited, by whose courtesy, and that 
of the owners, we are enabled to give the following 
description. 

The new vessel, named Vecta, has been constructed 
at the builders’ Woolston shipyard under the superin- 
tendence of Mr. J. B. Hastings, the owners’ marine 
superintendent, and is designed to act as a tender to the 


* See ENGInereatne, vol 


exiv, page 650 (1938). 
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Atlantic and other liners using the port of Southampton, 
as well as for the normal duty of maintaining the 
passenger service between the mainland and the Isle 


of Wight. Her dimensions are :—Length overall, 
199 ft. 6 in., and on the water line, 195 ft.; beam, 
moulded, 30-2 ft., and on the water line, 27 ft. ; depth, 
10 ft. 4in.; and mean draught, 6 ft. The gross 
tonnage is 621-94, and the net tonnage, 362-47, 
figures which establish the Vecta as the largest mer- 
cantile vessel yet fitted with Voith-Schneider propellers. 
Her general appearance and lay-out are shown in the 
profile and plans, Figs. | to 3, above. Figs. 4 to 7, 
on the opposite page, illustrate the arrangement of the 
propelling machinery, which consists of two sets of 
six-cylinder vertical single-acting four-stroke Diesel 
engines, each driving one Voith-Schneider propeller. 





CasInG OF VoITH-SCHNEIDER PROPELLER. 


Fig. 4, on this page, shows the casing of the 


| port propeller. The main engines, supplied by Messrs 


The English Electric Company, Limited, Rugby, «re 
duplicates of those fitted in the Trinity House ya: ht 
Patricia,* each set developing 650 h.p. at 325 r.p.m. as 


| the normal rating. 


As will be seen from Fig. 1, the vessel has a rak« d 
stem and cruiser stern. The hull has been built with 
a pronounced flare to facilitate berthing alongsic't 
quays and the hulls of large liners. The passenge' 
accommodation is disposed on the main deck and the 
promenade deck. The latter deck is on two levels 
the forward portion being raised about 2 ft. to provi 


additional headroom over the covered fore-end of th 


* See ENGINEERING, vol. cxlv. page 144 (1938) 
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stay to be seen at the right of Fig. 4. The drive is 
direct from the main engines at 325 r.p.m., the speed 
of the propellers being reduced to 135 r.p.m. through 
an integral bevel gear. The axes of the propellers are 
inclined at about 3 deg. from the vertical. Each 
propeller has six blades of aerofoil section, 1,200 mm. 
(3 ft. 11} in.) in length, made of bronze, and rotating 
round the casing axis in an orbit 1,800 mm. (5 ft. 10% in.) 
in diameter. The runner wheel on which the blades 
are mounted rotates in a bath of oil, and all the driving 
gear is lubricated under pressure. The oil system is 
self-contained, the overflow being led to a tank forward 
of the propeller. Filters are fitted in the suction from 
the tank. The normal pressure in the lubricating 
system is 40 lb. per square inch. The thrust of the 
propeller blades is controlled by two oil servomotors, 
placed horizontally at a right angle ; the cylinders are 
visible in Fig. 4, together with the rod connections 
from the control pedestal in the wheelhouse. Pressure 
oil at 340 lb. per square inch is supplied to the servo- 
motors of each propeller by an oil pump, driven by 
chain from the propeller shafting. Pressure gauges 
| for the servomotor oil and the lubricating system can 
| be seen in Fig. 4. Duplicate gauges are fitted in the 
engine room. The propeller casings are constructed of 
| welded steel, and are of such a height that they can be 
opened, and the mechanism overhauled, without 
| docking the ship, and, normally, without trimming her 
by the head. Large hatches in the poop enable the 
casings to be lifted out if necessary ; smaller hatches 
provide. ordinary access to the compartment. The 
poop deck is about 6 ft. lower than the promenade and 
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| is not available to passengers. 
The wheelhouse control for direction, speed and 
steering, all of which are effected through the propellers 
| alone, is by means of a large wheel, resembling the 

















steering-wheel of a motor car, and two speed levers 
| The steering wheel, as mentioned above, is connected 
directly to the pilot valves of the servomotors on the 
| propellers. The speed levers move in a fore-and-aft 
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quadrant, and normally are coupled to move as one. 
They are vertical when in the neutral position, and are 
moved forward for ahead thrust, and pulled back when 
going astern. By uncoupling the speed levers and 
moving them independently, the vessel can be given a 
bodily lateral movement, or can be caused to turn 
round on her centre. 
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life-boats, carried on the promenade deck under 
Columbus davits ; stockless anchors ; electrically-driven 
winches, supplied by Messrs. Emerson, Walker, Limited ; 
and a Marconi two-way radio-telephony equipment. In 
conclusion, we may say that a trial trip in the Vecta, 
during which a mean speed of 15-6 knots was attained 
on the measured mile in Stokes Bay, demonstrated 

| very effectively the ease of handling, lack of vibration, 

|and general success with which the designers and 
builders have met the somewhat varied requirements of 
the services in which she is to be employed. 


















































main deck, which is reserved for the transport of motor 
cars. Abaft the motor-car space is the engine casing. 
flanked on each side by a wide alleyway lighted by 
large side windows and provided with seats. The two 
alleyways unite in a lobby outside the dining saloon. 
A central staircase leads from the lobby to a deck- 
house, furnished with seats, on the promenade deck. 
which here reserved for second-class passengers. 
First-class passengers use the forward end of the 
promenade deck, where, in another deckhouse, is the 
first-class observation saloon, with the bridge deck and 
wheelhouse above. The dining saloon can seat 60 
persons and, although it extends for the full beam of 
the ship, has been constructed without stanchions or 
central ventilators. It is heated by steam radiators, 





and has a buffet of horse-shoe plan at the after end, 
where also are the pantry and the service bar. The 
stewards’ storeroom is beneath the dining saloon, and 
en of it are the officers’ and stewards’ quarters, 
eXtendm 


« to the after engine-room bulkhead. Forward 
of the engine room, and beneath the car deck, is the 
lounge tor second-class passengers. 

\s mentioned. the two main engines are similar 
" thos. fitted in the Patricia for the Corporation of 
in es Each has six cylinders, of 15-in. bore by 
‘ion s ro . fitted with trunk pistons. Airless injec- 
ones employed. _The engines are non-reversible, 
~; ./f propulsion being effected by reversing the action 
— propeller blades. Speed variation is also accom- 
plished by feathering the blades in the manner peculiar 
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a re "SUMP TANK? PUBLIC WORKS IN NIGERIA. 
25 KW. GENG. SET a Tue Annual Report on the Public Works Depart- 
vir fq Ee r 4 . picoe a snce. ~@ iviven ment, Nigeria, for the year 1937, which has been 
=a' 2 Cp er Ll wt Q | published, rather belatedly, by the Government Printer, 
PARAFFINN = al A ooncooe wan ate tel | Lagos, at the price of 2s. 6d., contains some points which 
7 AUX. AIR — ba gtn a= =~ = === ~-- | will be of interest to engineers. In a prefatory note, 
las at . sl] | Mr. F. D. Evans, Director of Public Works, calls 
ee ee bn a a —— “ 4—+annas? attention to the increased importance of the African 
ee staff of the department, which has risen from about 


to the Voith-Schneider design, as described in our | one-quarter of the total to just over one-half in ten 
account of the Lymington, so that the main engines | years. “The advance has followed upon better 
can be run at constant speed throughout. The arrange- | realisation that, rather than delay until Africans 
ment of the machinery is shown in Figs. 5 and 7/ could qualify to undertake arbitrary groups of duties 
above, and Fig. 6 illustrates the disposition of the | previously allocated to Europeans, it was preferable 
Burgess secondary silencers, mounted within the | to allocate duties with regard to African qualifications.” 
streamlined funnel. To promote silent operation, the | British methods, it is pointed out, which generally 
exhaust manifolds are water-cooled, and the air intakes | apply in Nigeria, are not identical with those of other 
also are silenced. Each main engine drives its own | countries and many factors operated to make the 
pumps for circulating water and lubricating oil, and | changes desirable. 
also a bilge pump. Sea water is used for cooling, and | In accordance with a memorandum which was 
a by-pass is fitted to enable part of the jacket water | submitted to the Transport Advisory Board, the main 
to be recirculated if desired, to maintain a sufficient | road system has been divided into trunk roads, * A ” 
working temperature when idling. Compressed air at | and “ B.” The Government has assumed full financial 
350 Ib. per square inch is used for starting, and is | responsibility for the first class and the classification of 
supplied by a Hamworthy compressor of 12} cub. ft. | roads inthe second, which are not at present maintained 
per minute capacity at 850 r.p.m. The compressor is | by the Government, but for the upkeep of which it is 
driven by a direct-coupled English Electric compound- | recommended that the Native Administration should 
wound motor of 4 h.p., taking current at 110 volts. | receive financial assistance, is proceeding. The result of 
The electric power is provided by two generating séts, | these decisions will be to increase the.mileage of roads 
one at each side of the engine room abaft the main | maintained by the Central Government from 4,015 to 
engines. Each set consists of a Ruston-Hornsby four- | 5,973.. Considerable work on the construction and 
cylinder, four-stroke oil engine of 40 brake horse-power, | reconstruction of roads and bridges is being carried out. 
at 1,000 r.p.m., directly coupled to a 25-kW, 115-volt | As indicating the general trend of traffic on these 
compound-wound generator made by Messrs. The | roads, it may be mentioned that the number of motor 
English Electric Company, Limited. vehicles registered during 1937 was 10,229, of which 
The Voith-Schneider propellers, constructed by | 5,113 were lorries. The Department is also responsible 
Messrs. J. M. Voith, are fitted within the compartment | for the maintenance of a number of aerodromes, ali 
formed by the cruiser stern, which is stiffened to support | of which, except that at Apapa, gave good service 
the weight of the propellers and casings by the girder during the year, At this place, however, the landing 
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ground is built on swamps which were reclaimed by 
the Marine Department with sand dredged from the 
harbour channels. Suitable ferruginous clay was mixed 
with the sand to form a top soil 4 in. to 6 in. deep, 
and grassed. Under and surface water drainage 
was provided over the whole area and was designed to 
cope with a rainfall of 6 in. in one hour and to keep the 
water table at least 12 in. below ground level. Evenite 
pipes were used for the smaller drains and the collectors, 
the latter being sited about 300 ft. apart with saw 
outs in the lower half at 12 in. intervals to permit the 
ground water to enter. Joints in the pipes were made 
with a single wrapping of tarred hessian canvas, 
varying in width from 8 in. to 10 in., according to the 
diameter of the pipe. The open end of the pipe line 
was covered with three thicknesses of similar material. 

On June 26-27, 1937, slightly over 6 in. of rain fell 
in twenty-four hours and on the morning of June 27 
one of the wheels of the mail ’plane went through the 
surface over the line of a collector drain while taxi-ing. 
Tests with a lorry revealed further weak spots over the 
drainage lines. Investigations showed that where 
the joints in the pipes had opened slightly on account 
of the natural subsidence of the fill, and where the 
open ends of the pipe lines had been covered with 
canvas, the latter had gradually deteriorated and 
eventually given way under the head of water. Sand 
had then entered, but not choked, the pipes and had 
been carried away, the arching action of the soil sup- 
porting the surface, whereupon subsidence occurred 
when loads were imposed. The collector drains were 
opened up, faulty joints made good with three layers 
of double thickness tarred hessian canvas, and the 
open ends of the pipe lines plugged with concrete. 
Weekly tests over the drainage lines are now made 
with a fully-loaded 30-cewt. lorry, but further trouble 
is not anticipated. 

Expansion in the consumption of electricity is noted 
in the section of the Report dealing with the Electrical 
Branch. The kilowatt-hours generated by the Govern- 
ment undertakings increased from 10,436,877 to 
12,092,516, and the number of consumers connected 
was 12,311, an increase of 1,026. 





ENGINEERING TRAINING AND 
EDUCATIO) 

Lectures on Soil Mechanics.—A course of eight le« 
tures on soil mechanics will be given by Professor Karl 
Terzaghi in the Department of Civil Engineering of the 
City and Guilds College, Imperial College of Science 
and Technology, South Kensington, London, S.W.7, 
at 4 p.m. on April 26 and 28 and May 1, 3, 5, 8, 9, and 
10. The lectures will deal with ecarth-pressure prob 
lems, pile foundations, and settlements due to excava 
tions. Associates of the City and Guilds Institute will 
be admitted free of ch urge to the course, on applic ation 





. 


to the Registrar, City and Guilds College, London, 
S.W.7 \ limited number of tickets for the course, 
the fee for which is 2. 2s., are also available. Applica 


tion for these should also be made to the Registrar. 


LAUNCHES AND TRIAL TRIPS. 


* BANGALOW Single-screw, coal-burning coastal 
steamer for service in Australian waters ; triple-expansion 
engine, fitted with Andrews and Cameron slide valve, 
supplied by Messrs. Plenty and Son, Limited, Newbury, 
Berks Trial trip, March 15. Main dimensions : 160 ft 
by 36 ft., by 10 ft Built by Messrs. Harland and Wolff, 
Limited, Govan, Glasgow, for Messrs. The North Coast 





Steam Navigation Company, Limited, Sydney, New 
South Wales. 

AKITA Single-screw oil-burning steam trawler for 
tishing on the west coast ; triple-expansion engine fitted 
by Messrs. Amos and Smith, Limited, Hull Launch, 
March 23. Main dimensions : 127 ft. 6in., by 24 ft. 6 in., 
by 13 ft. 6 in. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. Neale and Weat, Limited, Cardiff. 





Tue * Tuermataie " Crrcurr-Breaker.—A thermally 
operated circuit-breaker with a length of less than 34 in. 
has recently been introduced by Messrs. Crompton 
Parkinson, Limited, Bush House, London, W.C.2, for 
use in connection witn their “ Minor” fractional horse 
power motors. The circuit-breaker, which is designed 
for = 9 ey mm the motor, consists essentially of a 
heater element, a bi-metallic strip and two contacts. 
Normally the upper contact is held against the pressure 
of a spring bracket on which it is mounted. When, how- 
ever, the lower contact is drawn downwards by the 
temperature of the bi-metallic strip being increased 
above a certain value, the upper contact at first follows 
the pressure of the spring bracket. A further deflection 
of the strip causes the pressure of a second spring, which 
acts through a roller and links, to be overcome, so that 
the switch is opened with a positive snap action. The 
vireuit is restored as soon as the temperature of the bi- 
metallic strip falls sufficiently for it to resume its normal 
position, It is claimed that dual protection against 
excessive current and excessive temperature is obtained 
from the combined effect of the strip and heater element 
combined with the correct location of the “ Thermatrip,” 
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PERSONAL. 


Mr. A. Incram, until recently with Messrs. Ferodo 
Limited, has now been appointed advertising manager to 
Messrs. B.E.N. Patents, Limited, Hughenden-avenue, 
High Wycombe, Bucks 

The engineering and gear-cutting activites of MEessks. 
Henry WaLLworK AND Company (1920), Limrrep, have 
been acquired by Messrs. WALLWorK Gears, LIMITED, 
whose registered office is at the same address, namely, 
Red Bank, Manchester, 4. The management is virtually 
unchanged, but to cope with the growing requirements of 
the business, additional plant is being installed and further 
working capital provided. 

Bric.-Gen. W. B. Cappe.u has joined Messrs. Alexan- 
der Duckham and Company, Limited, Duckham House, 
16 and 18, Cannon-street, London, E.C.4. 

Messrs. E. J. Jacx, Limrrep, 11, Camden High- 
street, London, N.W.1, have been appointed agents in 
this country for the American “ Fafnir” ball and roller 
bearings for use on general-engineering work, aircraft and 
motor-car construction, and for “* Nice ” bearings for use 
on general-engineering work and motor-car construction. 

Messrs. Tue Puospnor Bronze Company, LiMiTED, 
owing to expansion in business, have removed their head 
office and accounts department from 54, St. Thomas- 
street. London, 8.E.1, to Birch-road, Witton, Birming- 
ham, 6, where considerable works extensions, foundries 
and machine shops have been constructed. Their sales 
office for the Greater London and Southern Counties 


area, and also the headquarters of their export and | 


marine departments, are now at 87, Sumner-street, 
London, 8.E.1. 
Messrs. Tros. W. Warp, Limirep, Albion Works, | 


Savile-street, Sheffield, inform us that they have taken 
a controlling infiuence in Messrs. THomas SMITH AND 
Sons (Roptiey), Limrrep, crane and excavator manu- 
facturers, Rodley, near Leeds. The following gentlemen 
have been added to the board: Mr. Joseph Ward, J.P. 


(Chairman), Mr. F. R. Stagg, Mr. J. Bussey, and Mr. C. A. | 


Lee. 

Following on the death of Mr. A. M. Murray, who 
represented them in Scotland for many years, MEssrs. 
ConsIDERE ConsTRUCTIONS, LIMITED, 72, Victoria-street, 
London, 8.W.1, have appointed as his successor Captain 
Graham T. Lyall, V.C., who will take immediate charge 
of their Glasgow office at 175. West George-street. 

Mr. R. EF. Exits has left Messrs. Atlas Diesel Company, 
Limited, New Oxford House, Bloomsbury-way, London, 
W.C.1, to join their associated Canadian company, 
Messrs. Atlas Polar Company, Limited, 1130, Bay-street. 
Toronto, which company is responsible for the sale of 
Polar and British Polar Diesel engines in Canada. 








BOOKS RECEIVED. 
Second Annual Proceedings of The Railway Fuel and 


Traveling Engineers’ Association. Hotel Sherman, 
Chicago, Ill., September 27 and 28, 1938. Chicago: | 
Offices of the Association. 

Department of Scientific and Industrial Research. Methods 
for the Detection of Toxic Gases in Industry. Leaflet 
No. 3. Sulphur Diowvide. [Price 2s. 6d. net.) Leaflet 
No. 4. Benzene Vapour. [Price 3d. net.] London: 
H.M. Stationery Office. 

Klingelnberg Technisches Hilfebuch. Edited by Drpt.- 


Ernst Precer and Drev.-Ine. Rupotr REenNp.. 
Berlin : Julius Springer. [Price 10.50 


ING. 
Ninth edition. 
marks. | 
Deutsche Kraftfahrtforschung im 
Verkehrsministeriums. No. 14. 
Stahl- und Gusskurbelwellen. By Dr.-Inc. Kurt 
Banpow. [Price 3.75 marks.] No. 16. Pendeler- 
acheinungen au Strassen-Anhdngerzigen. By Drrt.- 
Inc. Orro Drerz. [Price 4.85 marks.}] No. 18. 
Luftwinderstand von Kraftradern. By Drpt.-Ine. 
Ewatp Sawartzki and Drrv.-Inc. Lupwie Huser. 
Price 1.15 marks.] No. 20. Gestaltung und Dauer- 
haltbarkeit von geschlossenen Stabképfen und dahnlichen 


Auftrag des Reichs- 
Dauerhaltbarkeit von 


Bauteilen. By Proresson Dr. Aucust Txuum and 
Dipt.-Ine. Epvarp Bruper. [Price 1.15 marks.] 
Berlin : V.D.I.-Verlag, G.m.b.H. 


The 1939 Callendar Steam Tables. Compiled and edited 
by G. 8. CaLttenparR and Prorgessor A. C. Ecerton. 
Published for the British Electrical and Allied Indus- 
tries Research Association. London : Edward Arnold 
and Co. [Prices, 15s. net (with thumb index); 12s. 6d. 
net (without). ] 

The 1939 Heat-Entropy Diagram for Steam. Plotted from 
the 1939 Callendar Steam Tables. Based on Research 
by Proressor A. C. Ecrerron and G. 8. CaLtenpar. 
Published for the British Electrical and Allied Indus- 
tries Research Association. London: Edward Arnold 
and Co. [Price 4s. net.] 

Neon Tube Practice. Second edition, revised. By 
Dr. W. L. Scuattrevuter. London : Blandford Press 
Ltd., 16, Hyde-street, W.C.1. New York: Chemical 


Publishing Co., Inc., 148 Layfette-street. [Price 
10s. 6d. net.) 
The American Society of Mechanical Engineers. Engin- 


eering’s Part in the Development of Civilization. Siz 
Lectures Delivered at the University of North Carolina 
State College of Agriculture and Engineering, Raleigh, 
N.C., January 21 to 29, 1938. By D. C. Jackson. 
New York: Offices of the Society. 

The Principles of Metallographic Laboratory Practice. 
By G. L. Kent. London: McGraw-Hill Publishing 
Co., Ltd. [Price 2ls.] 

The Stone Industries. Dimension Stone, Crushed Stone, 
Geology, Technology, Distribution, Utilization. By Out- 
ver Bow ies. Second edition. London : McGraw-Hill 
Publishing Co., Ltd. [Price 308.) 





jearly delivery, were 


| insufficient to bring any relief to the collieries, most o! 
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CONTRACTS. 


Messrs. THe EnoiisH Exvecrric Company, Linirep, 
Stafford, have received a contract for power-station plant 
from Messrs. Electric Light and Power Supply Corpora 
tion, Limited, Sydney, for their Balmain Power Station 
The order comprises one 25,000 kW, 3,000 r.p.m. turbo 
alternator set for operation at a steam pressure of 
1,200 lb. per square inch, and also a smaller unit having 
an output of 9,375 kW at 3,000 r.p.m., for operation at 
the same steam pressure as the larger set. 

Messrs. Henry HvueuHes anv Son, Limirep, 59, Fen 
church-street, London, E.C.3, have supplied their Husun 
British Admiralty recording echo sounders for 18 ships 
building at home and abroad, and Reed indicator echo 
sounders for the motorships Lairdscrest and Dundalk 
They have also supplied numerous outfits of their Husun 
dead-beat compasses, steering compasses, motor-yacht 
compasses, and binnacles. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are as stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Borehole Pump, motor-driven, complete with all valves 
and piping, to be erected at the pumping station of 
Dalby Town Council. Tenders to be addressed to Mr. 
A. E. Axon, M.E., Bank of Australasia Chambers, Queen- 
street, Brisbane ; May 24. (T. 20,653/39.) 

Crude-Oil Engine of not less than 220 b.h.p., suitable for 
driving an alternator of approximately 187-5 kVA, and 
complete with all piping, engine spares, tools and acces- 
sories to constitute a fully-equipped generating plant for 
Inkerman Irrigation Board, Home Hill, Queensland 
Tenders to be addressed to Mr. A. E. Axon, M.E., Bank 
of Australasia Chambers, Queen-street, Brisbane ; May 3. 
(T. 20,649 /39.) 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday 


The Welsh Coal Trade.—Reports that patent fuel 
manufacturers in France, who make fuel for the use 
of the French railways, had decided to place substantial 
orders locally, were greeted with considerable satisfaction 
on the Welsh steam coal market during the past week 
It was known that keen competition for this business 
was forthcoming from Belgian producers who have been 
seriously undercutting prices in this market for some 
little time st. The fact, therefore, that orders had 
been placed for 200,000 tons of duff coals, almost the total 
requirements, indicated that South Wales had been 
successful in meeting competition from Belgium. Orders 
for three cargoes totalling something like 20,000 tons for 
laced during the week by the 
Palestine Railways. New contract inquiry came in ver) 
slowly, however. A rather better miscellaneous inquiry 
was encountered for Welsh steam coals, but this was 
whom were still having to curtail productions severely 
As a result, practically the whole of current output was 
earmarked for deliveries which still had to be made on 
account of past contract bookings. In spite of this, there 
was usually more than adequate supplies of all grades 
available. Nevertheless, values failed to show an) 
material variation from late levels. Best large coals wer: 
moving off satisfactorily and quotations failed to show 
any change from recent levels. Inferiors, however, wer 
plentifully available. The dry sized sorts, particularly 
the peas, beans and nuts, were only very sparingly offered 
over some while to come and prices were consequent!) 
firmly held. Among small coals, the bituminous sorts 
came in for a slightly better request, but stocks were still 
heavy. The dry grades, however, were still very slow 
and dull. Cokes were in slightly better demand, but 
there was no shortage of supplies and the tone was stead) 
Patent fuel continued to , when a moderate activit) 
Pitwood, owing to the continued quiet working of the 
mines, was in slow request, but values were upheld. 

The Iron and Steel Trade——A quietly steady ton 
characterised the iron and steel and allied trades of South 
Wales and Monmouthshire. Demand generally was not 
quite so well maintained, but most works still had sufti- 
cient orders in hand to ensure a fair activity. 








GENERATION oF ELEcTRICITY.—According to the official 
returns rendered to the Electricity Commissioners 
2,334,000,000 kWh were generated by authorised under 
takers in Great Britain during February, 1939, compared 
with 2,145,000,000 kWh during the corresponding month 
of 1938, an increase of 8-8 per cent. he number of 
working days was the same in both years. During the 
two months of 1939 the total amount of electricity 
generated was 5,038,000,000 kWh., compared with 
4,527,000,000 kWh in January and February, 1938, an 
increase of 11-3 per cent. 


Propvuction or Pic-Inon aND STEEL IN GREAT 
BritaiIn.—The monthly memorandum issued by the 
British Iron and Steel Federation, Steel House, Tothi I 
street, London, 8.W.1, shows that there were 83 blast 
furnaces in operation at the end of January, compared 
with 78 at the end of December. The productior ' 
ig-iron totalled 500,500 tons, against 445,800 tons in 

cember and 761,100 tons in January, 1938. oe 
January output of steel ingots and — was 811,7! r 
tons, compared with 655,700 tons in cember anc 
1,081,400 tons in January, 1938, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Sound improvement in 
the unsatisfactory state of the Cleveland-pig branch of 
trade cannot yet be reported, but rather more tonnage 
is passing into use at North East coast foundries due 
to increasing scarcity of comparatively cheap scrap 
which for some time past has extensively taken the place 
of pig. Supply is still rather more than ample for 
requirements. Output of Cleveland pig continues 
intermittent and small, and makersl ight stocks change | 
little. There is no movement in the direction of recovery 
of export trade, lost when old and valued regular | 
customers abroad were driven to other sources of pig- 
iron supply by the acute scarcity of Tees-side products. 
Foreign consumers can still cover needs on terms with 
which sellers of Cleveland brands cannot compete. | 
Makers are, however, hopeful of some genuine expansion 
of home trade. Foundries are rather better employed 
than of late and the improvement is expected to continue 
and necessitate increasing consumption of blast furnace | 
products, but prospect of resumption of continuous 
production is still remote. Sellers are seeking orders 
for Cleveland pig at stabilised quotations which are 
at the equivalent of No. 3 quality at 99s. delivered to 
local customers. 

Hematite.—Consumption demand for East Coast 
hematite absorbs production and now makes calls on 
makers’ still large stocks to an extent that is materially 
strengthening the statistical position. Home _ users, 
who have to buy iron, are taking considerably larger 
deliveries than recently, but the bulk of the supply is 
absorbed by expanding needs of producers’ own con- 
suming departments. Conditions are not conducive to | 
effort to re-open negotiations with purchasers abroad | 
and export transactions are still confined to moderate 
odd sales to old Continental customers who need occa- 
sional supplies of special quality hematite. Fixed prices 
are ruled by No. 1 grade of iron at 120s. 6d. delivered to 
North of England areas. } 

Basic . Iron.—Enlarged output of basic iron meets 
growing requirements of Tees-side steelworks owned by | 
basic iron producers. The whole of the make is re- 
served for that purpose and with no iron on the market 
the quotation of 92s. 6d. is nominal. 

Foreign Ore.—New business in foreign ore is still 
impossible, consumers having arrears of delivery to | 
,ceept that cannot be overtaken for several months, | 
but works are absorbing increasing tonnage and imports } 
against old contracts, promise to improve substantially. | 
March unloadings amounted to 104,893 tons, compared 
with 96,355 tons in February. 

Blast-Furnace Coke.—Durham blast-furnace coke 
continues plentiful though consumption has much 
increased. Local users have provision made for require- 
ments over the present quarter and are not disposed to 
discuss new business. Good medium qualities are on 
sale at 248. 3d. at the ovens. 

Manufactured Iron and Steel.~8 mi-finished iron and 
steel firms have a lot of work to execute. Producers of | 
steel semies have no stocks and are unable to turn out 
tonnage sufficient to meet current needs. Manufacturers | 
f most finished commodities are running plant at high 
pressure in their endeavour to satisfy delivery demand. 
The bulk of the make of both semi-finished and finished 
ron and steel is for rearmament purposes. Producers of | 
shipbuilding requisites are only moderately employed, 
but confidently hope that the recently announced subsidy 
for shipbuilding will release substantial orders. Principal 
market quotations for home trade are :—Common iron 
bars, 122. 5s. ; steel bars, 111. ; soft steel billets, 71. 7s. 6d.; 
hard steel billets, 87. 10s.; steel ship, bridge and tank 
plates, 101. 108s. 6d.; steel ship rivets, 141.; iron ship 
rivets, 15l.; steel constructional rivets, 151. 5s.; steel 
boiler plates, 112. 8s. ; steel angles, 101. 8s. ; steel joists, | 
101. 8s.; Tees, 111. 8s.; heavy sections of steel rails, | 
WM. 10s.; fish plates, 131. 10s.; black sheets, No. 24 
gauge, 14]. 15s.; and galvanised corrugated sheets, | 
No. 24 gauge, 171. 5s. 

Tees lron and Steel Shipments.—March shipments of 
iron and steel from the Tees were the highest of any 
month since May last, totalling 38,708 tons, compared 
with 37,283 tons in February. Last month’s loadings | 
were composed of 2,924 tons of pig-iron, 3,796 tons of | 
manufactured iron and 31,988 tons of steel. Of the pig- 
‘ron shipped 1,190 tons went coastwise and 1,734 tons | 
to foreign ports; of the manufactured iron cleared 
,153 tons went coastwise and 643 tons to more distant | 
‘estinations ; and of the steel loaded 11,662 tons went 
oustwise and 20,362 tons went overseas. Scotland 
was the largest purchaser of pig-iron, receiving 940 tons ; 
while Germany took 759 tons; and South Africa, 355 | 


‘ons. The chief purchaser of manufactured iron was | 


| Forward inquiry has also improved. Prices are steady, 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Active conditions are very 
general in practically all branches of the Scottish steel | 
trade at the present time, and although the demand | 
from the shipyards is still very poor, the requirements | 
of other consumers is very heavy. Quite a large pers| 
centage of the current output is for rearmament and | 
defence purposes, and pfoducers are backing up the | 
Government and doing everything possible not to hinder | 
any of their schemes. The announcement of the scheme | 
to assist merchant shipbuilding was well received in this | 
district, and it will mean a steady run on ship plates, &c., | 
in the near future. Structural sections are in good 
demand, and the tonnage of sheets going through is on | 
an exceedingly large scale. The present output of sheets 
has not been equalled for a long time, and it is under- 
stood that the Government will again be entering the 
market very soon for a further large tonnage of sheets 
for air-raid shelters. This should mean a continuance 
of active conditions in the local works, as a goodly 
proportion of the orders will most likely come to this 
district. The automobile industry is another source of 
steady business at present, and some substantial orders 
have lately been booked for sheets. The supply of | 
steel serap is the cause of some thought at the moment, | 
as it is less plentiful than formerly, and a scarcity might 
have a serious effect on the output of steel, but supplies 
are ample at present. The following are the current 
market quotations :—Boiler plates, 11/. 8s. per ton ; | 
ship plates, 101. 10s. 6d. per ton ; sections, 101. 88. per 
ton; medium plates, 12/. 2s. 6d. per ton; black-steel 
sheets, No. 24 gauge, 14l. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland are still doing moderately well, but 
are not experiencing any great rush of business. The 
re-rollers of steel bars, however, have been booking 
more freely of late and are once again fully employed. 


and are as follows :—Crown bars, 12/. 15s. per ton for 
home delivery or export ; re-rolled steel bars, 111. 15s. 
per ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 121. per ton, and No. 4 bars, 121. 5s. per ton, 
both for home delivery. 


Scottish Pig-Iron Trade.—There has been a marked 
increase in the demand for Scottish pig-iron during the 
past week, sac from the steel works, although 
other consumers have also been ordering more freely. 
The improvement is certainly very satisfactory, and the 
policy of maintaining production, which was pursued 
by makers during the past few months, has proved 
right. Foundry iron is not too active in demand at the 
moment, but the inquiry is tending better. The follow- 
ing are the current market prices :—-Hematite, 61. 0s. 6d. 
per ton, and basic iron, 5l. per ton, both delivered at the 
steel works ; foundry iron, No. 1, 51. 8s. per ton, and 
No. 3, 5l. 58. 6d. per ton, both on trucks at makers’ yards. 


Wages in the Iron Trade Reduced.—Messrs. Thomas 
Petrie and James Sweeney, joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, have received intimation from Messrs. 
Moores, Carson and Watson, chartered accountants, 
Glasgow, that they have examined the employers’ books 
for January and February, 1939, and certify that the 
average net selling price brought out is 12/. 8s. 9- 27d. per 
ton. This means that there will be a decrease of 10 per 
cent. in the wages of the workmen. 

Scottish Shipbuilding.—Having passed through a very | 
lean period, the Scottish shipbuilders have welcomed 
the announcement by the President of the Board of 
Trade that the Government had at last decided to assist 
the shipbuilding industry. Full details of the scheme 
are not yet available, but it is understood that every 
encouragement will be given to owners to proceed at 
once to increase their fleets. Some orders have already 
been placed, and as soon as certain points are made clear 
by those working out the scheme, a number of new 
contracts are expected by Scottish shipbuilders. Inquiries 
are more numerous, and it is generally considered that the 
industry will be decidedly busier in the near future. The 
vessels launched last month were 9, with a total of 
29,034 tons. The following are the details for the first 
quarter of the year :— 


The Clyde. The Forth. 





| 


The Tay. | 


Ves- Ves- Ves- 
sels. Tons. sels. Tons. sels. Tons. | 
January ... s 20,926 — — _ — | 
February ... 7 19,305 4 1,236 1 4,239 | 
March ite 8 28,889 l 145 — | 


1,381 1 4,239! 


Three months 23 





69,120 5 
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NOTICES OF MEETINGS. 


INSTITUTION OF ELrEcTrIcAL ENGINEERS.—\Scottish 
Centre.—Tuesday, April 11, 7.30 p.m., The Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. Annual General Meeting. Dis- 
cussion on “‘ Engineering Education, with Special Refer- 
ence to Electrical Engineering,” to be introduced by 
Professor 8S. Parker Smith. Transmission Section 
Wednesday, April 12, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “ Vibration of Overhead Line Con- 
ductors " (E.R.A. Report), by Messrs. E. W. W. Double 
and W. D. Tuck. Jnstitution: Thursday, April 13, 

p-m., Savoy-place, Victoria-embankment, W.C.2. 
ae Meeting. ‘“‘The St. Bartholomew's Hospital 
X-Ray Tube for One Million Volts,”’ by Dr. T. E. Allibone, 
Mr. F. E. Bancroft, and Mr. G. 8. Innes. Meter and 
Instrument Section: Friday, April 14, 7 p.m., Savoy- 
place, Victoria-embankment, W.E2. * A Critical Survey 
of American Metering Practice,’’ by Mr. G. F. Shotter. 


INSTITUTION OF MECHANICAL ENGINEERS.-—South 
Wales Branch: Thursday, April 13, 6.15 p.m., The 
South Wales Institute of Engineers, Park-place, Cardiff. 
The Thomas Lowe Gray Lecture : “‘ Some of the Aspects 
and Problems of the Development of High-Speed Craft 
and its Machinery,” by Mr. H. Scott-Paine. Institution : 
Friday, April 14, 6.30 p.m., Storey’s-gate, Westminster 
8.W.1. Informal Meeting. Discussion on “ Transport 
by Railway and Road,” to be introduced by Mr. B. W. 
Pendred. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

New Armour-Piercing Shell.—The latest type of 14-in. 
armour-piercing shell produced by Messrs. Hadfields, 
Limited, was referred to by Major A. B. H. Clerke, joint 
managing director, at the company’s annual meeting. 
He said that, as a result of important experiments in 
close co-operation with the Admiralty, the effective range 
of their latest 14-in. armour-piercing shell, as measured 
by the perforation of any given thickness of armour, 
materially exceeded that of the 15-in. shell, in spite of 
the reduction in calibre. He added: ‘* I think that is an 
effective answer to the criticism that arose in certain 
quarters against the adoption of the 14-in. gun for the 
first five new battleships.”” Referring to the ordnance 
side of the firm’s business, he said that during the last 
three years they had been steadily replacing the older 
units of their plant with the latest high-duty machines, 
and extending their output capacity wherever possible. 
The result was that last year their ordnance output was 
five times that of four years ago. Output of the light 
armour department was 10 times that of 1935. 

Iron and Steel.—The trade position shows further 
improvement, the recent run on raw and semi-finished 
materials having been maintained. The increased 
tonnage required is chiefly in connection with the 
Government's re-armament programme. Local steel 
output is in excess of the standard reached a year ago. 
Another promising feature is that Sheffield’s total of 
unemployed shows a drop of over 1,000. Messrs. 
Hadfields, Limited, report that the demand for alloy 
steels for aircraft and motor-transport vehicles has been 
maintained, and that the production of electrically 
melted steel is greater than ever. There has also been an 
appreciable increase in the output of colliery requisites, 
indicating improved conditions in the coal industry. 
Referring to the demand for grinding and crushing 
machinery, Mr. P. B. Brown, deputy-chairman, regretted 
that some important mining companies, controlled in 
London and financed by British capital, continued to 

urchase replacement parts on the Continent, where 
ower prices could be quoted because much lower wages 
were paid, and, in some cases, export subisidies were paid 
by the foreign Governments. Messrs. Edgar Allen and 
Company, Limited, Imperial Steel Works, Sheffield, 
report that they have made a large steel casting for Messrs. 
Henry Berry and Company, Limited, Leeds. The 
casting is for the top jaw of a blooming-mill shear, and 
has an overall length of about 14 ft., an overall width 
of 3 ft. 8 in., and an overall height of 7 ft. 3 in. Its 
weight, as cast, was 16 tons, and the finished weight, 14 
tons 7cwt. The firm have booked some good orders for 
high-speed steel, hollow and solid mining-drill steel, tools, 
files, ‘rills, and hacksaws and blades. The trackwork 
department is busy, while stone-crushing plant has been 
colnet recently by Persia, dredger spares by Argentina, 
and crushers for South Africa. The special steel branches 
are operating to capacity. 

South Yorkshire Coal Trade.—The inland market shows 


Portuguese East Africa with an import of 388 tons, the | There have been no vessels launched on the Dee this year, | 4 better tone. Industrial coal is in improved demand, 


“traits being second with 126 tons. Principal customers 
‘or steel were: Northern Rhodesia, 2,782 tons ; India, 
~,435 tons; Ceylon, 2,288 tons; Southern Rhodesia, 
|,264 tons and Argentine, 1,135 tons. 

Imports of Iron and Steel.—Imports of iron and steel | 

the Tees from foreign ports and coastwise last month | 
amounted to 3,535 tons, comprising 520 tons of pig-iron, 


2.994 tons of erude bars, billets, blooms and slabs, and | 
~ tons of plates, bars, angles, rails, sheets and joists. 
n th 


previous month unloadings totalled 1,306 tons, 


153 tons | eing pig-iron, 1,002 tons crude, sheet, bars, &c., 

and 151 cons plates, bars, angles, &c. Aggregate imports 
'n the pre-war month of March, 1914, reached 8,997 tons, 

. whi 5,661 tons were crude, sheet, bars, &c., and 
»336 tons plates, bars, angles, &c. 


S, } 
Scrap.—Iron and steel scrap is in unabated demand and 
®coming very scarce. 


and the Aberdeen shipyards have not much work in hand. | 


Shipbuilding Contracts.—Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Gl w, have received | 
an order for a ca motorship of about 8,500 tons for | 
Messrs. British India Steam Navigation Company, 
Limited, London. Messrs. The Burntisland Shipbuilding | 
Company, Limited, have received from Messrs. Nomikos | 
(London), Limited, a contract to build a cargo ener 
of 9,000 tons deadweight. She will be of the shelter-deck | 
type, and will be of the most modern design. 











ASBESTOS PRODUCTION IN QuUEBEC.—Statistics issued 
by the Quebec Bureau of Mines show that 40,004 tons of | 
asbestos were produced in the Province during the first | 
two months of 1939, against 29,022 tons in January and 
February, 1938. 


and steams are being consumed in bigger tonnages. 
Smalls are in strong request by coke works. More 
inquiries are circulating from electricity works for rough 
slack and coke breeze. A lull has developed, however, 
in| the call for housecoal. Gas coal is moving in 
larger quantities. Export trade is not so brisk; best 
hards are steady, but bunker coal is a weak section. 
Exports from the Humber ports last week totalled 
51,300 tons, as compared with 67,000 tons in the corre- 
sponding week last year. 








Tue Institute or TRansport.—Mr. Theodore East- 
away Thomas, General Manager ( ration) of the 
London Passenger Transport Board, has been elected 
President of the Institute of Transport for the year 
commencing October | next, 
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THE LOCHABER WATER-POWER SCHEME. 
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PORTABLE MAGNETIC CRACK 
DETECTOR. 

DuRING recent vears a method of detecting cracks 
or flaws in steel parts has been devised. This consists 
in magnetising the specimen and using the concentra 
tion of fine particles of iron, which then occurs at any 
discontinuity in or near the surface, as an indicator. 
For very fine cracks it has been found most effective 
to use a specially reduced iron-dust carried in almost 
colloidal suspension in dry oil, and to avoid having to 
flood a large specimen with this mixture Messrs. The 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, have designed a convenient 
portable detector. This instrument, which can only 
be used on flat surfaces, consists of a thin hollow 
dise-shaped container fitted with the dust-laden oil, 
one or both of the sides being transparent, so 
that the concentrations can be observed. In use, the 
specimen is first magnetised and the detector is then 
placed on its surfece, preferably in a_ horizontal 
position, and gently tapped or rocked. Within about 
15 seconds or 20 secon is, any crack in the surface is 
indicated by a black line formed of the fine iron par 
ticles, which have become attached to the magneti 
poles created at the edge of the crack. It is claimed 
that the indication is both unmistakable and sensitive. 
even hair cracks, which could scarcely be detected by 
ordinary microscopic examination, being shown up 
Each test occupies only a brief period and after the Fie. 39. LyrerRNaL View or Taree-Prez JUNCTION. 
result has been noted the iron dust can be redistributed 
ready for the next application simply by shaking the 
detector magnetic systems, the magnetic fields associated with | netised specimen is sufficient to give clear indicat: be 

In addition to its employment for the routine | current-carrying conductors, the effects of work-/|in the detector. The sensitivity can, howeve! - 
inspection of ferrous materials in industry, we under- | hardening on steel, and many other problems. It can | largely increased by using magnetising coils to aug! rs 
stand that the detector is proving useful in schools | even be used to indicate the presence of electrostatic | the field strength. It is then possible to locate su® 
snd colleges for demonstrating the leakage paths in' fields. For most purposes the residual flux in a mag- ! surface faults. 
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lated as a preliminary to a closer examination than 
was then possible. They comprise an annual 
subsidy of 2,750,000/. for five years for the assistance 
of tramp shipping, including vessels in the deep-sea 
and near trades, but not those in the coastal trade ; 
a subsidy of 500,000/. per year for five years towards 
the cost of new tramps and cargo liners (other than 
refrigerated or passenger vessels) ** ordered in the 








und Flugmotoren .. 397 
The Institution of Nav al Architects 398 | next few months from United Kingdom ship- 
Developments in Switchgear Design (/Ius.) 400 | builders *’ ; building loans to a maximum amount of 
High-Speed Steel Twist Drills 401 | 10,000,0001., during the next two years, to encourage 
aes gad with Voith-Schneider Propul- oe the building in Great Britain of tramps and cargo 
Bergh ~ ae spdy eae ee ~ | liners, including coasters in this instance, but again 
ah eer iy exuding refrigerated and passenger ven and 
Leomeieen andl Solel Tripe 404 | 98 & separate scheme, a sum of 2,000,000/. for the 
Personal 404 | purchase of vessels still capable of useful service, 
Books Received 404 which otherwise might be sold to foreign owners 
Contracts 404 | or for breaking up. The financial terms governing 
Tenders 404 | building loans out of the 10,000,000/. allocated to 
Notes from the South-West : 404 | this purpose, it was explained, would be similar to 
Notes from Cleveland and the Northern Counties 405) those attached to the “ scrap and build’ scheme 
ae gr a authorised under the British Shipping (Assistance) 
Notes from South Yorkshive 405 Act of 1935, except that there would be no condi- 
Portable Magnetic Crack Detector 406 | ions requiring the concurrent scrapping of existing 
British Shipping and Government Assistance 407 | vessels. To meet the case of liner companies 
The Work of the Central Electricity Board 408 | faced with foreign subsidised competition, it is 
The Institution of Mechanical Engineers 409 | proposed that an advisory committee should be 
The Emergency Repairs of Fractured Gas and appointed for an experimental period of two years 
Caieaiaen Meas Makers’ Association to - adtine pas Sovsnmapant meng — - 
Nen-Magestin eitess Ge BBS. “ Renenh assistance received from such companies ; and, 
(llus.) 4}2 | Where other parts of the Empire are concerned, 
Progress in the Electricity Supply Industry 412 | an assurance was given that the British Government 
Air-Operated Hand Drill (/llus.). 413 | would consult with the Government of the Common- 
Notes on New Books 413 wealth affected. Various conditions associated 
Labour Notes 414 | with the payment of subsidies, such as those ensuring 
250-Cub. Ft. Double-Acting Two-Stage Monobloc the employment of British crews, the payment of 
_ Air Compressor (Ilus.) .. 415) National Maritime Board rates, and the organisation 
The Extraction of Condensate from Expanding | of the shipping industry follow generally the lines 
“te (1Uus.)..... ~~ 416) oF those attaching to the previous subsidy, and 
1e Mounting of Diamonds for Turning and Boring ; : 
Tools (/Ulus.) 418 | do not require further comment. 
Second Report of the Pipe Flanges Research Com- Viewing the proposals broadly, it cannot be said 
mittee (/llus.) 418 | that they err on the side of extravagance. By 
Crankless Diesel Engines (Jlus.) 420 | adding together all the sums mentioned in Mr. Oliver 
ae ey of hay Months’ Metal Prices = Stanley’s speech, there is obtained a grand total of 
maps ie aaa cea ~_ | 28,250,000/. as the possible limit of Government 
aliens ° 
yn ec *” Patent Record (I/lus.) ‘33 liability ; but of that total, 10,000,004. Sopeeteas 
ne feb-Pens'. Fite L008 2nER 02 | ee ee ee 
Pow E id Py CHE. ME. oe —s — while they run, at rates still unspecified. The 
: payment of the subsidy of 2,750,0001. to tramp ship- 
ee | ping is to be dependent on the index number of 
g N GI N FE FE R I N t \shipping freights, which will determine whether 
the subsidy is to be paid in full, in part only, or 
FRIDAY, APRIL 7, 1939. not at all; and somewhat similar provisos are to 
regulate the allocation of the annual 500,0001., for 
Vol. CXLVIL No. 3821. | five years, designed to “give confidence to the 
shipowner ” who is trembling on the brink of ordering 


BRITISH ‘SHIPPING AND 
GOVERNMENT ASSISTANCE. 


Nor so many years ago it was still possible 


regard shipping and shipbuilding as two separate 
were commonly so 


industries and, in fact, they 
regarded. British shipping was paramount 
the carrying trades of the world, and altho 


“tramps and cargo liners (other than refrigerated 
or passenger vessels)’’ but who at present, not 
unnaturally, fears to launch away. As restoratives 
» to for industries in sore need of employment and 
| oppressed by active encroachment on their lebens- 
raum, the proposals may be well enough; but as 
in | contributions to national preparedness for emergency 
ugh they are not so impressive. From this standpoint, 


British shipyards drew many of their orders from 
foreign owners, owing to them much of the trade 
which assisted to keep down the cost of new ships 
to British owners, the total volume of foreign- 
owned tonnage was not enough to threaten seriously 
the supremacy of the British flag in the world’s 
freight markets. How that position has gradually 
worsened during recent years has been the subject 
of more than one leading article in this journal, 
and of many more elsewhere. The stages in the 
dual decline of shipping and shipbuilding need not 
be traced anew. It is sufficient that the British 
shipowner finds himself being gradually squeezed 
out of even Empire trade routes, and that the British 
shipbuilder is forced to rely almost entirely for 
orders upon the British owner, who cannot afford to 
place them. The companionship in adversity, 
which was officially recognised to some extent in 
the British Shipping (Assistance) Acts of 1935 to 
1937, has evidently been a factor in the formulation 
of the new programme of Government assistance, 
which the President of the Board of Trade outlined 
in the House of Commons on March 28. 

The details of the new proposals were briefly 
recited in our issue of last week, but may be recapitu- 





only the scheme to build up, by purchase, a reserve 
of tonnage is potentially productive of immediate 
results, and then only to a limited extent. In this 
respect, indeed, the Government appears to have 
made up its mind more definitely than the Chamber 
of Shipping, which, in its recent report, went no 


| further than to express willingness to discuss the 


possibility. 

With the differences of opinion that may exist 
within the shipping industry regarding this or 
the other proposals, a journal such as ENGINEERING 
can have no direct concern ; but the wider national 
aspect is a matter of moment not only to the ship- 
owner or shipbuilder. The shipping statistics 
published in recent years by Lloyd’s Register and 
the Chamber of Shipping of the United Kingdom, 
those of employment and production in the two 
industries, published by the Ministry of Labour, 
and the figures relating to the issue of certificates 
of competency to deck and engine-room officers, 
published by the Board of Trade, are reasons for a 
disquietude which no one has attempted seriously 
to discount, because the facts are patent. 

The present proposals compare only moderately 
well with the recommendations of the Joint Shipping 
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Policy Committee of the Chamber of Shipping 
and the Liverpool Steam Ship Owners’ Association, 
as embodied in the Committee's report of January 10, 
1939. The report recommended a subsidy of 
2,500,0001. per annum for a minimum of 5 years, 
applicable to deep-sea tramp voyages by vessels of 
2,500 tons gross and over; a subsidy of 500,0001. 
a year for 5 years for vessels not exceeding 3,500 tons 
gross, engaged in the near-Continental trades; a 
subsidy of similar amount and duration for coastal 
tramp shipping ; steps to encourage the expansion 
of the British tramp tanker fleet ; and a liner defence 
fund of 5,000,000/. annually for 5 years, for the 
support of British liner services threatened by 
foreign-subsidised competition. The urgent needs 
of the shipbuilding industry were also stressed, 
although it was recognised that detailed recom- 
mendations on this subject would have been out 
of place in a report on shipping operation. 

On comparing the two programmes it will be 
observed that, while liner construction may receive 
aid, the maintenance of liner services is held to 
be rather a matter for discussion; while coasters 
may expect only a very limited benefit from the 
scheme, and tankers none. No insistence is laid 
upon the construction of vessels of particular sizes, 
although the Joint Policy Committee stressed 
especially the shortage of British vessels of between 
2,500 tons and 3,500 tons gross. In parentheses it 
may be remarked that the class of handy general- 
purpose cargo vessels between 1,000 tons and 4,000 
tons gross, under the British flag, has decreased 
since 1930 by no fewer than 449 ships, or nearly 
30 per cent. Foreign vessels in the same category, 
according to the Chamber of Shipping, have declined 
only 7} per cent. within that period. No direct 
counter-action appears to be contemplated to the use 
of subsidies, by some foreign countries, as a means of 
influencing the classification of vessels built with 
their aid. Further, if the proposed reserve of old 
ships is to be employable at once in an emergency, 
its existence postulates a corresponding reserve of 
officers and men to take the vessels to sea; yet, 
although the employment of British crews is to be 
a condition precedent to the payment of subsidies, 
there is no clear evidence of steps to ensure the 
availability of trained officers to handle any con 
siderable number of additional ships. 

The last-named consideration is likely to become 
of increasing moment in view of the time 
required to train men for command on deck or 


one 


in the engine room, coupled with the needs of an 
expanding navy, and the superior attractions of 
various shore occupations, especially under present 
conditions A certain amount is being done in 
various quarters, much of it by private endeavour, 
to meet the present shortage of young sea-going 
engineers ; but the results, while undoubtedly 
beneficial, are not yet on a scale to provide a com 
plete solution to the problem. It has been suggested 
that the Royal Navy might assist in this direction, 
by an extension of its system for training officers 
in the Royal Naval Reserve ; and as long ago as 1936 
we proposed a scheme somewhat similar in essentials, 
but confined to the mercantile marine, for devoting 
part of a shipping subsidy to the maintenance, in 
ships of suitable type, of supernumerary junior 
engineers for the purpose of giving them the requisite 
operating experience. A shortage of skilled trades- 
men in shipyards and marine-engine works is a prob 
lem possessing similar characteristics, although the 
indications are that it is less likely to prove imme- 
diately urgent. As Mr. Stanley observed, in reply 
to a question in the House of Commons, it is not 
anticipated that the response to the building- 
assistance proposals w:ll be so great as to lead to a 
resumption of work n shipyards that are now 
closed as redundant. Bearing in mind, however, 
the recent calculation of Mr. F. C. Pyman, a past- 
president of the Shipbuilding Employers’ Federa- 
tion, that an annual output of more than a million 
tons of new shipping is necessary for the next ten 
years, to arrest the decline in United Kingdom 
tonnage, it is evident that staffing and manning 
problems are not to be lightly dismissed ; and that 
a programme of financial assistance which may serve 
for immediate economic needs is not necessarily 
adequate to meet the much more extensive, and un- 
questionably vital, requirements of national security. 





ENGINEERING. 


THE WORK OF THE CENTRAL 
ELECTRICITY BOARD. 


THE main interest of the eleventh Annual Report* 
of the Central Electricity Board, which was published 
on Wednesday, April 5, is once again financial rather 
than technical. The emphasis has, however, 
changed, for while in the reports for 1936 and 
1937 the main point at issue was the relationShip 
between the Board and the owners of the selected 
stations, especially as regards the basis on which 
the former should pay the latter for their services, 
this time the bone of contention is whether the dis- 
tributing undertakings should relieved from 
certain payments to the Board which, though justi- 
fied by the strict letter of the law, were fortuitously 
increased by the severe weather of last December. 
On the other hand, the increase in the cost of coal has 
added to the price the Board must pay, though in this 
case the undertakings are little more than collecting 
agencies for the mining industry. Bound up with 
this is the question of the economies achieved by 
the operations of the Board, so that the position is 
not without its complications. 


be 


Discussing these points in the order adopted in the 
Report, it appears that during the year the Board 
controlled 136 selected and 35 non-selected stations ; 
and 217 of the 560 distributing undertakings were 
being supplied direct from the grid. A further 
300 undertakings received a supply indirectly, the 
remainder being in remote areas with local stations, 
many of them hydro-electric. National control of 
the network thus formed has been established in 
London, where communication is maintained by 
telephones and teleprinters. During the latter part 
of the year the whole system was interconnected, a 
maximum load of 6,700,400 kW being dealt with. 
This interconnection had the further result that of 
the 171 stations under the Board’s control, only 
30 ran for the full year, while fourteen of the most 
economical of these supplied 50 per cent. of the 
electricity generated. This statement, though brief, 
indicates, we think, sufficiently clearly the technical 
results of the policy of concentration. 

Turning to the economic side, one of the most 
important effects has been the reduction in the 
aggregate amount of spare plant necessary and the 
consequent saving in capital expenditure. It is esti- 
mated that by the end of 1938, this saving amounted 
to 22,000,000/., or nearly three quarters of the cost 
of the construction of the grid to date. Hardly less 
important are the savings effected on the running 
side. In fact, the average cost of production at the 
steam stations operating under the control of the 
Board fell from 0-45d. per kilowatt-hour in 1932 to 
0- 33d. per kilowatt-hour in 1935, a reduction of over 
22 per cent. Since then, however, there has been a 
marked increase in the price of fuel, with the result 
that while in 1938 the aggregate cost, excluding fuel, 
was over 37 per cent. below the 1932 figure, the 
aggregate cost of generation, including fuel, was only 
24 per cent. less. This was to some extent compen- 
sated by a reduction in the average fuel consumption, 
which in 1938 was actually 20 per cent. less than 
under the conditions of independent supply pre- 
vailing in 1932. At the average fuel price in 1938, 
the saving was some 3,250,000/. Thus, the increased 
cost of fuel more than counterbalanced the benefits, 
which would otherwise have accrued to consumers 
from the improvement in the efficiency of genera- 
tion. Nevertheless, the adjusted average cost per 
kilowatt-hour sent out to distribution systems was 
nearly 24 per cent. below the figure which it is esti- 
mated would have been reached if the policy of local 
generation had been continued. The only addi- 
tional cost was the net amount paid by the under- 
takings to meet the expenses of the grid, and this 
reduced the net annual saving to 17 per cent. 

Coming to the question of payments to the Board 
it appears that during the year the total output of 
electricity from public supply stations was 24,376 
million kWh, compared with 22,902 million kWh in 
1937, an increase of 1,474 million kWh. For the 
first time since 1932 this increase was less than 
10 per cent. over the output of the year before, but 
owing to the cold weather experienced in the 
middle of December, the rise in maximum demand 


* Central Electricity Board. Eleventh Annual Report. 
London; Whitehead Morris, Limited. [Price ls. net.] 
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was comparable with that of the previous year. As 
a result, the total amount of electricity required }, 
the undertakings was some 4-7 per cent. below the 
estimate, while the aggregate of the maximum 
demands was 2-2 per cent. more. The consequent 
increase in the revenue of the Board, since the 
undertakings pay on the maximum demand, was 
about 75,000/. It is, however, pointed out to those 
who may feel hurt at these results that the loss of 
receipts in 1934 and 1936, owing to the demand 
being over-estimated was about the same as this 
increase ; and that, to use popular language, what 
the undertakings gain on the swings they must 
sometimes expect to lose on the roundabouts. This 
is cold comfort, especially as, though the above 
statement is probably correct as regards average 
conditions, it inevitably ignores abnormal cases, of 
which there were more than a few. 

The Report contains some interesting technica] 
information. At the end of 1938 the grid com 
prised 4,378 miles of transmission lines, of which 
2,994 were operated at 132 kV. There were 304 
switching and transforming stations with an 
aggregate capacity of 10,442,000 kVA. Work was 
begun on the construction of a new transforming 
station adjoining the Littlebrook selected station 
of the Kent Electric Power Company, and surveys 
were completed for the 132-kV lines which are to 
be erected between that point and Northfleet and 
Hastings. A number of other extensions were also 
carried out. The total installed capacity in the 
137 selected stations was 8,264,160 kW, while the 
plant extension programme amounted to 884,500 kW 
of generating equipment and boilers with capacities 
making an aggregate of 9,565,000 Ib. per hour. Of 
this plant, 761.500 kW of generating plant and 
boilers with capacities amounting to 8,229,500 |b. 
per hour were brought into service. One of the new 
30,000-kKW sets developed a serious fault on test. 
and was wrecked, and two further 30,000-kW 
machines, and one 50,000-kW machine, which were 
suspected of the same weakness were withdrawn 
from service for alteration. The net increase in 
generating plant available for use was therefore 
621,500 kW. 

During the year the field work on the propagation 
of surges was completed and the characteristics of 
the available types of lightning arresters were 
ascertained. As a result, three of 132-kV 
lightning arresters are being installed on the lines at 
Barking, as these have been found by experience 
to be particularly liable to be affected by storms. 
Petersen coils are also being installed on the 33-kV 
lines emanating from Hartshead and Stockport. 
The rupturing capacity of the original 132-k\ 
breakers was increased by the addition of ar 
control and higher mechanisms ; 
units carrying a reduced volume of oil were installed 
at Lydney, and will also be used at Little Barford 
and Brimsdown. Further, the lower voltage grid 
circuit breakers are gradually being modernised. 
Special anti-dirt insulators for use in the neighbour 
hood of cooling tower stations and in areas wher 
the atmosphere is polluted, have been developed, as 
have protective coatings for the line conductors. 
Experience shows, however, that in the more normal 
areas anti-corrosion measures beyond thos 
which were adopted when the grid was originally 
constructed are necessary. 

Finally, it may be mentioned that the revenu 
credit balance from trading was 2,754,368/. This 
was an increase of 739,860/. over 1937, and about 
75,0001. of the rise is attributed to the cold weathet 
in December. Although the Board is empowered 
to charge interest to capital for limited periods, 
actually all interest during the year was charged to 
revenue. The amount so charged was 1,577.613/. 
in respect of general purposes, and 670),712/. in 
respect of standardisation of frequency. A sum ol 
876,036/. was also contributed to the redemption 
funds, which now amount to 2,190,472/. The balance 
of revenue carried forward was 2,190,4721/. 


sets 


devices speed 


no 








Tue Britisn INpustries Farr.—Next year’s Br 
Industries Fair will be held in London and Birmingh#s 
from February 19 to March 1. We understand t 
already, within some four weeks of the close of the 
Fair, 576 exhibitors have applied for 224,313 sq 
space, which is more than one-fourth of the area 
was occupied this year 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


\n extra general meeting, in connection with 
the Steam Group of The Institution of Mechanical 
Engineers, was held at Storey’s Gate, St. James’s 
Park, London, 8.W.1, on Friday, March 31, Major | 
William Gregson, M.Sc., Chairman of the Steam 
Group, presiding. 
Pirpe FLANGEs. 

The business before the meeting was the reading | 
and discussion of the “Second Report of the Pipe 
Flanges Research Committee.” The paper was} 
prepared for the Committee by the Reporter, Mr. | 
H. J. Tapsell, A.M.I.Mech.E., of the Mechanical | 
Engineering Department, National Physical Labora- 

tory, and we commence to reprint an abridgement | 
of it on page 418 of this issue. 

The discussion was opened by Mr. A. G. Bugden, 
who first remarked that it was some relief to| 
find that the Report generally supported modern | 
practice. The tests on gaskets indicated the | 
desirability of providing compressed-asbestos pack- 
ings if steel serrated metallic joint rings were used. | 
His own experience showed that serrated flanges | 
with thin compressed-asbestos gaskets had given 
uniformly good results. The success of the par- 
ticular tests described in the Report, he submitted, | 
depended on the serrations of the ring having | 
entered into, but not been filled up by, the asbestos 
joint. This was difficult to achieve in practice in 
which, particularly if the bolts were tightened one 
at a time, the asbestos might be cut through. In 
practice, moreover, bolts were very frequently | 
overstressed. The tests concerning the pitch of | 
flange bolts were interesting, but it was hardly | 
safe to assume at this juncture that the existing | 
practice with regard to the number of bolts used 
in the British Standard flange was satisfactory. | 
Cupping of the flanges might have occurred without | 
affecting joint tightness. The fact that the tests | 
were carried out .at room temperatures might | 
affect the conclusions arrived at since creep would | 
not occur. 

The tests on compressed-asbestos packing under | 
certain conditions of loading entirely supported 
established practice. It was necessary after erecting 
pipework to re-tighten the nuts after a short period 
of service. On the question of the finish of the 
flange surfaces, he had found rough-machined 
surfaces gave better results than smooth ones. | 
He wondered why the Committee had used alloy D 
in Table ITI for bolts, this alloy being similar to a 
long-abandoned British Standard specification. 
The statement that leakage was perceptible almost 
from the start in tests employing gaskets was start- 
ling. and he would like to know whether it meant 
that the joints were never absolutely pressure-tight. 
The end point of a joint life test had been taken at 
150 gm. of steam per hour. Most power station 
engineers would hesitate to allow such a rate of 
leakage before deciding that a joint was unsatis- 
factory. Mr. Bugden then criticised the re-tighten- 
ing experiments and thought the data on them must 
be accepted with reserve when considering them 
from a practical point of view. In conclusion, he 
said it must be borne in mind that, for moderate 
pressures and temperatures, ordinary bolted joints 
had given entire satisfaction and required no 
research work, and also that in modern plants 
working at pressures of 600 Ib. per square inch 

and temperatures of 800 deg. F. and upwards, such 
joints were very few. It was now customary to 
weld the piping from end to end, probably the only 
vasket joints in the system being on the turbine 
‘team inlet. While appreciating the work of the 
Committee, he would like to suggest that brief 
reports might be made at more frequent intervals 
ind that some review of the terms of reference 
of the Committee was desirable. 

Mr. W. B. Shannon said that it had been shown 
that with asbestos on each side of a serrated ring 
it was possible to use up to 25 serrations. Taking 
into account the temperature and pressure conditions 
of the tests, he might say that his firm, from experi- 
ence with moderate steam pressures, could confirm 
in every respect the findings of the Report. Joints 
could be re-made without touching up the faces 
and it was possible to use a fine-machined joint 
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| work had been done on the compressed-asbestos 


vicinity of the fracture there was any evidence of | 
re-crystallisation. 
tightening, he thought the initial stress was im-| tinuous operation, the results might differ from 
portant. 


of the use of serrated rings in conjunction with | at an early date, and had found that 
asbestos gaskets applied equally well to compressed | made no difference to the results. The material 
asbestos gaskets used alone. 
what was gained by using reinforced asbestos | prior to any stoppage and behaved just as though 
gaskets with serrated rings. 
through the wire then it was superfluous, but if they | tests made by the Committee had been continuous, 
did not it seemed as though the mesh of the wire | it was believed, nevertheless, that the results 
would prevent a really tight seal on the narrow | obtained in practice would, on the whole, be similar. 
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face. The crests of the serrations were lapped. | practical operating experience showed that it was 
There had been a tendency to accept all the conclu- | desirable to have joints, in the vicinity of turbines at 
sions of the First Report. In this the angle of | all events, which could be detached at short notice. 
the serrations used was 45deg. Equally good results |In support of this, Mr. Guy gave several very 
could be obtained with an angle of 55 deg. Further, | convincing examples from his own experience. 
alterations in pitch from those mentioned in that | On the question of the serrated ring with two asbestos 
Report, did not seem to affect the results. The | gaskets, he would say that it had useful adaptability 
crests of the serrations must, however, always be | when a joint had become cupped, as such a joint 
lapped. Rings with five or six serrations towards | could be re-made without having to re-face the 
the bore of the pipe with a space outside them and | flanges to a plane surface. Plain asbestos had been 
then a few more serrations, had been developed. | successfully used within a certain range of pres- 
With asbestos gaskets, this practice seemed unneces- | sure and temperature, but he would not like, at the 
sary. As to the pitch of bolts, he thought that the | moment, to lay down any limits for its employment. 
Committee would hardly claim that their results| He wished to make it clear that the tests on bolt 
could be extended to thinner flanges than those | pitch were not intended to endorse British Stan- 
tested. He thought that the British Standard | dard practice as a whole, but only in the particular 
ractice of having bolts in multiples of four might cases tested. With thin flanges it was quite 
well be revised. On the question of bolt assembly | probable that an increase in the number of bolts 
tests, Mr. Shannon gave figures of working results at | would occasionally be of distinct advantage. He 
Battersea, tending to show that the last speaker’s | could not agree that the terms of reference to the 
comments on alloy D were rather too severe. | Committee needed review. The Committee had 
Mr. G. A. J. Begg was inclined to think that | undertaken a definite task and would carry it out. 
there was .some gaps in the Report, sufficient | He was very confident that it would be able to 
attention not having been paid in it to the| supply engineers with the information they desired 
nature of the joint and the nature of the face. It| when its task was completed. The Committee 
seemed a waste of time to experiment with serrated | was grateful for the financial support it had received 
rings having compressed-asbestos gaskets on each | and highly appreciated the work of the staff of the 
side, as this introduced four interfaces whereas | National Physical Laboratory, particularly that of 
only two were desirable. It would seem that no} Mr. Tapsell, Dr. Gough’s successor as Reporter. 
Mr. Jacobs said that the parts of the Report 
dealing with leakage of steam through bolted joints 
seemed to support the case for welded joints, which 
he strongly advocated for all positions except for 
such fittings as valve covers and other parts which 








fibre joint alone. He was not sure that the experi- 
ments on pitch of bolts were conclusive ; the results 
might be affected if a change were made in the 
apparatus used. Mr. Begg then discussed at some 
length the possibility of the results being affected | required taking down at intervals. It appeared 
by the manner in which a flange was attached to its| to him that the rings referred to in the Report, 
pipe, whether screwed or welded, or both screwed | with numerous serrations, did not give as good 
and welded, &c. As to bolt material, he had | results as the rings with only five serrations men- 
particulars of a bolt which had been removed after | tioned in the First Report. Plain compressed- 
five years’ work at a temperature between 400 deg. C. asbestos rings had proved most effective in certain 





and 425 deg. C. It had originally been put in | types of joint, particularly when placed in a recess. 


with a stress of approximately 20 tons per square | With regard to impact tests, he might mention 


inch, and after removal the impact value was found | some tests made about 10 years ago in the pipe line 
| to be within 1 per cent. or 2 per cent. of what it was | at Bradford, which operated at pressures between 
originally. The material contained about 1-6 per | 800 Ib. and 1.000 Ib. per square inch and a tempera- 
cent. chromium and 0-8 per cent. molybdenum and | ture of about 800 deg. F. 
was, he believed, very similar to the bolt steels B| 
and C in Table III of the Report. 


Some 12 different steels 
had been employed for the bolts, which were 
carefully measured at the start and periodically 
Mr. W. E. Bardgett thought the Report con- | @fterwards. When the bolts were taken out and 


tained much of practical value though laboratory | impact and tensile tests made on them, it was 
technique had been used. It was satisfactory to found that, with steels of the nickel-chrome-molyb- 
find that bolt steel C of Table III, which was repre- denum type, the results were very irregular and it 
sentative of the quality recommended for this | W@S very difficult to find any relation between the 
purpose by his firm, was more resistant to creep | exact analysis of the steel and the Izod impact 
than the other steels under the conditions of test. | figures obtained. : 
The firm’s test results showed that type C steels | small differences of treatment had a large effect 
had a creep resistance considerably superior to | Upon Izod impact. The material now in common 
that of type A and B steels under a stress of 2-6 tons | US€, namely, a steel having about 0-5 per cent. 
per square inch at 500 deg. C., measured by stress 

relaxation. 


It could only be assumed that 


|molybdenum and about 1-2 per cent. chromium, 
It would be interesting to know, i | had been found to be far more reliable during the 
‘onnection with creep, whether in the immediate | Ye@Ts in which it had been in use. 

Dr. R. W. Bailey said that it had been remarked 
On the question of life after re- | that, as the tests had been carried out under con- 


|those obtained from a joint under intermittent 


Mr. W. E. Hoes thought the five points in favour | operation. The Committee had faced this problem 
interruptions 


He could not see | seemed to have taken account of what had happened 


If the serrations cut | there had been no stoppage. Thus, although the 


rests of the serrations. Incidentally, one rein- | He thought the work of the Committee on re-tighten- 


forced asbestos material tested was never intended | ing was very valuable from a practical standpoint 
to be used for steam joints at all. 
for cylinder-head joints of internal-combustion | 
engines. 
successfully for steam joints, but generally standard | brief reply, but promised a fuller one in writing. 
good-quality compressed asbestos jointing was the | Generally, it might be stated that several of the 
correct material to use. It could even adapt itself | points raised in the discussion were covered by the 
to a slight cupping of the flanges without affecting | programme and the whole situation would be 
its tightness. 


It was designed | and concluded with a lucid analysis of that part 
of the Report. 


It had, however, been occasionally used| Mr. H. J. Tapsell had only time to make a very 


defined in the Final Report. 
At this point, Mr. H. L. Guy, F.R.S., vice-| Major Gregson, in closing the discussion, expressed 
resident and Chairman of the Research Committee, | the thanks of the Institution to both Dr. Gough 


remarked that some comments seemed called for.| and Mr. Tapsell. The first had set an extraordina- 
Reference had been made to the welding of pipe | rily high standard as Reporter and the second was 
lines, 


The procedure was theoretically sound but | maintaining that position. 
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THE EMERGENCY REPAIRS OF 
FRACTURED GAS AND WATER 
MAINS. 


\N important aspect of air-raid precaution work is 
that of enabling gas and water undertakings to maintain 
their services should a main become fractured as the 
result of a bombing attack. Such a fracture will prob- 
thly be accompanied by the formation of a crater in the 
surrounding earth, and this crater may be anything up 
to 40 ft. in diameter. It is clearly impossible to insert 
new lengths of pipe of the correct diameter at short 
and the quickest way of dealing with the 
have a of a diameter which 
can be readily fitted to the ends of the fractured pipes 


notice, 
trouble is to coupling 
amd to bridge the gap by a smaller pipe so constructed 
that it can be led round a crater, across its deepest 
part or over piled-up debris, as may be dictated by the 
circumstances of the particular case. Such an assembly 
has been developed by Messrs. The Victaulic Company, 
Limited, Kings Building, Dean Stanley-street, Mill 
bank, London, S.W.1, in collaboration with the Margate 
Corporation Water Undertaking and its engineer, 
Mr. A. E. Crisp, B.A., A.M.Inst.C.E. The basic 
principles will be best understood from the accompany 
ing illustrations, Figs. | to 3. In the first place, it will 
he realised that the assembly is intended to provide a 
repair and, when opportunity serves, will 
be replaced by new lengths of permanent piping. The 
pipe provides a reasonable supply in the 
interim and eliminates the results which 
might accrue trom complete stoppage 

\s the temporary pipe must be in readily-handled 
sizes, its diameter and length are fixed, though there is 
of alternative sizes. Pipes of 6-in. bore are 
for mains from 6-in. to 12-in 
bore, and pipes of 10-in. bore for use on mains over 12-in. 
bore and up to 18-in. bore. The length is invariable, 
viz., 12 ft.. and the assembly is completed by standard 
W)-deg. elbows or bends with Victaulic joints coupling 
These joints permit the elements 
assembled in a universal manner; that is, in any 

This flexibility will be evident from Fig. 1, 
which shows a typical assembly for going round the 
edge of a crater at ground level. Should the situation 
demand a different arrangement, it will be obvious that 
the vertical legs, which consist of two bends, can be 
laid in a horizontal plane, and the run altered, or that 
the straight lengths can be laid at any convenient angle. 
rhe connection to the broken main is made by the 
sleeve in Fig. 3. This is slipped over the 
fractured end, which may, if necessary, be roughly 
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squared with a hammer, and is held firmly in place 
The seal is made by 
«# heavy rubber ring, held in place by a ring not unlike 
an inverted gland, and tightened up by bolts. Attached 
to the sleeve by a Victaulic joint is a reducing piece 
to which the bends and referred to above are 
coupled, It will be clear that the sleeve must conform 
to the external diameter of the main concerned, which 
means that the undertaking would have to stock it, 
complete with reducers, in sizes determined by its 
The bridging pipes and being of 
standard sizes, may be stocked as may be considered 
it is possible, for instance, that only one 
hore of pipes and bends would be needed, 


by setserews disposed radially 


pipes 


mains bends, 
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For mains over 18 in. in diameter, Johnson couplings 
can be used to make an effective repair, the damaged 
pipe being cut out and replaced with steel pipe of the 
outside diameter. Such a repair shown in 
Fig The Johnson clamp at the left shows how 
spigot and socket joints which have started to leak from 
shock can be sealed. The clamp is made in segments, 
so that it can be easily assembled. One ring is fitted 
it the back of the socket bead. and the other carries a 
rubber ring which is pulled tightly up against the joint 
bolts connecting the two rings. It may men 
tioned that the arrangement illustrated in Fig. | shows 
t system undergoing a hydraulic test on the premises 
of Messrs. The London Hydraulic Power Company. 
Hattields, Southwark, S.E.1. The test, which effectively 
demonstrated the tightness of the complete assembly, 
was made on Friday, March 31. The time required for 
effecting a repau naturally depends on a variety of 
but it mav te mentioned that the Victaulic 

fitted in a matter of three 


same Is 


by be 


conditions 


joint can be some two or 


minutes 
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\uximtary TANKER CAIRNDALE 

oil-tank motorship Cairndale, which 
Harland and Wolff, Limited, Belfast, have been 
building to the order of the Shell Group of Companies, 
has now been completed and transferred to the Admiralty 
service Roval Fleet Auxiliary Her propel 
ling machimery comprises a four-cycle, crosshead-type. 


for as A 


eight-oylinder Harland -B. and W. Diesel engine, and her 
onary dimensions are Length overall, 483 ft 
yreadth moulded, 59 ft.; and depth, 34 ft. Her dead 


weight carrying capacity is approximately 12,000 tons 
Che most modern equipment is fitted for the efficient 
and “— working of the vessel, including four duplex 
steam-driven pumps for dealing with the oil cargo. 
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(6789.4) P.NGINFEPTING 


COMBUSTION APPLIANCE MAKERS’ 
ASSOCIATION. 


Tue third annual Conference of the Combustion 
Appliance Makers’ Association (Solid Fuel) was held 
at Caxton Hall, Westminster, London, S.W.1, on 
Wednesday and Thursday, March 29 and 30. The 
conference was preceded by the annual general meeting 
of members of the Association, which took place on 
Wednesday morning, and this was followed by the 
annual luncheon, held at the Dorchester Hotel. The 
Chair at the luncheon was occupied by the retiring 
president, Mr. J. Arthur Reavell, who, in response to 
the toast of the Association, proposed by Sir Alfred 
Faulkner, Under-Secretary for Mines, stated that more 
than 1.000.000 insured workers and a turnover of 
250,000,0001. per annum were concerned in the produc- 
tion and distribution of solid-fuel and solid-fuel com- 
bustion appliances. Sir Alfred, who was deputising 
for Captain Crookshank, who was unavoidably absent. 
said, in the course of his speech, that economy in the 
use of coal led to developments in other directions, 
which, in turn, greatly benefited the industry. Lt.-Col. 
J. H. M. Greenly, C.B.E., who proposed the toast of 
* British Industry,” felt that, in the past, certain of 
our industrial firms had not paid sufficient attention 
to the export market. It was true that trade followed 
the flag, but it was equally true that friendliness 
followed trade. and, in the event of hostilities, we, at 
home, would never regret the friendly contacts made 
as a result of commercial intercourse. Lord Riverdale. 
who responded, agreed with Colonel Greenly that the 
only way to secure business was to go out and get it 


m person 





If these efforts did not secure orders, one | any educational facilities for which a 


AND CLAMP ON L8-IN. MaIn. 


could at least ascertain the reason why, and, returning 
home, could amend matters so as to be more successful 
on a subsequent occasion. Industry in th’s country 
provided the finest social services and a higu standard 
of living for its workers, and yet secured export trace 
in competition with other countries, several of which 
had heavily subsidised industries. He believed that 
British industry was working on the right lines; it 
was full of courage and determination, and by pro 
ceeding as it had done in the past would continue to 
secure a fair share of the export trade. 

The first session of the Conference, which 
joint one of the industrial and domestic sections. 
opened at Caxton Hall, at 3.30 p.m., on Wednesday. 
the Chair being occupied by Mr. W. Rennie, the new 
President of the Association for 1939-40. Two papers, 
dealing with the technical education and professional 
status of coal-utilisation engineers, were presented, 
one by Mr. A. McCulloch and the other by Mr. J. G 
Bennett. Both authors emphasised the need for 
trained specialists to develop the better utilisation of 
coal. The type of educational facilities required was 
discussed, and the lack of such facilities at the present 
time contrasted with the well-organised educational 
work of the other fuel industries and with the pro 
duction side of the coal industry itself. The papers. for 
example, drew attention to the fact that, while 
special part-time courses on coal occurrence. distri 
bution, properties and utilisation were held a! 
the Manchester College of Technology and th 
Sir John Cass Technical Institute, the University I 
Birmingham alone appeared to prov ide a special cours’ 
of training for personnel engaged in the higher adminis 
trative positions. This course, leading to the degre« 
B.Sc. (Coal Utilisation), comprised not only the stud 
of science subjects, but also the study of commere! il 
subjects, such as business principles, commer« ial law 
accountancy and the economics of transport. une 
paucity of existing facilities, however, must not lead 
to the conclusion that the technical colleges w« 
apathetic or disinterested. They were dependent upe 
industry for their support, and the great majo! 


showed an admirable spirit of enterprise in providing 
demand is 


was a 
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shown. Both authors suggested that the right type 
of men could only be recruited if a definite professional 
status were to be established, Mr. Bennett adding that 
this might take the form of one or more grades of 
membership of an engineering institution, whether it 
be one of the existing institutions or a new one to be 
established for this branch of engineering alone. What- 
ever form professional status might take, however, it 
was vitally important that, concurrent with its estab- 
lishment, steps should be taken to secure its recognition 
by employers throughout the country and everything 
possible should be done to make the profession of 
coal-utilisation engineering attractive and secure. 

In the course of the discussion, Mr. P. C, Pope said 
that the Institute of Fuel was considering very seriously 
a reclassification of its membership. The idea was to 
divide it into fully qualified, semi-qualified, and unquali- 
tied members, and if this were done, the measure 
would be of great service to industry in connection 
with the selection of the right men for particular duties. 
The matter would also have an important bearing on 
the question of status. Another speaker, Sir Robert 
Burrows, thought that employers should select promi- 
sing boys or young men from the ranks of their own 
employees, and send them for higher training after 
they had had a year or two of experience in their 
organisation. Several speakers referred to the desira- 
bility of coal-utilisation engineers possessing a fair 
knowledge of other competitive classes of fuel. It was, 
moreover, pointed out that these men should also have | 
organising and other abilities, and should know 
something about such matters as sales psychology. 
Commander W. R. Gordon thought that salesmanship 
could not be taught in technical schools or colleges. | 
This could only be done by men drawn from the 
industry ; hence, he suggested, the establishment of a 
staff college for the coal industry which would provide 
junior and senior, as well as refresher, courses. The 
authors of both papers gave brief replies, Mr. McCulloch 
emphasising that the contribution made by the Univer- 
sities to the training of engineers was to teach them 
to think scientifically and to cultivate a critical mind. 

On the morning of Thursday, March 30, two sessions 
were held simultaneously, the first by the domestic 
and the second by the industrial section. Eleven 
papers were presented before each of the sections, 
those submitted to the domestic section dealing with 
various aspects of “* The Future of Solid Fuel in the 
Domestic Market.”” Mr. W. T. Wren presided, and 
Mr. J. F. Price acted as general reporter for the section. 
The papers were concerned with coal and coke for 
space-heating, cooking and water heating in different 
types of appliance, and with problems of fuel supply 
and storage. Mr. C. L. Scott, in his paper, * The 
Development of Appliance Design and the Problem 
of the [deal Fuel,” and to a lesser extent, other authors, 
emphasized the importance of the control of fue 
quality if solid fuel were to compete successfully with | 
its rivals. In several papers, the need for improve- 
ments in distribution and servicing facilities and for | 
closer co-operation between the coal industry and 
appliance makers was stressed. 

The eleven papers presented before the industrial 
section dealt with * The Industrial Significance of the 
Impurities on Coal,” Mr. S. McEwen occupied the 
Chair, and Mr. B. Samuels was the general reporter. 
lt is impossible, in the space at our disposal, to give 
4 summary or even to mention all of the papers pre- 
sented in this section, but it will be of interest to out- 
line briefly a few of the points raised in the contribu- 
tions. It was stated, for example, that, bearing in mind 
the complexity of the composition of coal substances 
and the varied forms in which these were utilised, it 
was difficult to define precisely those materials which 
might be classified as impurities. Excessive moisture 
and mineral matter were obvious impurities, and such 
chemical impurities as sulphur, chlorine, phosphorus, 
arsenic, oxygen, nitrogen, and iron would have a 
greater or lesser effect depending on the application 
of the fuel. The ash-forming minerals were pyrites, 
carbonates of lime and iron, and free shale, but the 
composition of the ash residue, after combustion of the 
coal, did not necessarily give a true picture of the 
original characteristics as present in the unburnt coal. 
As pointed out by Dr. R. Lessing in his paper, a large 
amount of money was spent, not only on the carriage 
of the incombustible constituents of coal, but also upon | 
the disposal of the ash after combustion. The need | 
for efficient cleaning processes at the colliery was thus | 
apparent. Several authors, among them Dr. G. E. K. 
Blythe, Dr. H. Heywood, Dr. W. Idris Jones, Messrs. 
J. Mayer and E. P. B. Wilson, and Mr. B. Samuels 
drew attention to the significance of impurities as 
affecting the use of coal in boilers, either stoker-fired 
pr pulverised-fuel fired, and in carbonisation and other 
TOCESSEs 


>. . . 
Particular attention was also drawn to the various 


forms in which sulphur compounds occurred in coals, 
Professor A. C. G. Egerton, F.R.S., and Dr. G. W. 
— and also Dr. Lessing pointing out that sulphur 
could ‘ 


‘ccur as an organic sulphur compound with the 





coal substance itself, as a pyritic sulphur compound 
with iron, and as sulphate-sulphur compound with 
calcium. Messrs. Mayer and Wilson referred, in their 
paper, to difficulties due to deposits from boiler-flue 
gases, and added that in high-temperature zones a 
coating of flue ash, built up on a thin sulphate scale 
on tube surfaces in stoker-fired plants, could only be 
removed by chipping and scraping. The need for the 
efficient removal of sulphurous oxides from the flue 
gases was emphasised by several authors, Professor 
Egerton and Dr. Himus suggesting also that the pro- 
portion of combustible sulphur might be reduced by 
treating the coal before use with small quantities of 


|lime or other basic oxide in order to retain as much 


as possible of the sulphur in the ashes. The question 
of guarantees of quality in contracts for coal was dis- 
cussed in considerable detail in a paper by Mr. P. O. 
Roberts, particular attention being devoted to the 
operation of penalty and of bonus clauses. It was 
considered quite possible to arrange contracts in such 
a manner that both the buyer and the seller should 
be adequately protected. 

In the course of his introductory summary, Mr. B. 
Samuels stated that, whereas a low percentage of ash 
was necessary in coals employed in the pulverised-fuel 
firing of boilers and in hydrogenation processes, a very 


| low ash was not desirable in mechanical-stoker opera- 


tion, on the contrary, a certain percentage was necessary 
in order to protect the fire bars. Again, whereas mois- 
ture must be removed from pulverised fuel, a reasonable 
quantity of it was a definite advantage in mechanical- 
stoker operation, and, furthermore, moisture up to 
6 per cent. was useful in carbonisation processes, The 
next speaker, Mr. Hewson, said that as long as 30 years 
ago investigations had been carried out to determine 
the effect of treating coal with lime in order to try 
and retain combustible sulphur in the ash, and 10 years 
ago similar tests had been conducted by the London 
Power Company. Both these investigations, however, 
had shown that there was very little hope that the 
method could be employed successfully. Mr. Powney, 
in the course of his contribution to the discussion, said 
that sodium chloride was a minor impurity in coal, 
which reacted with the sulphur present and, in conjunc- 
tion with siliceous matter caused deposits to be formed 
in boiler furnaces and on economisers and air heaters. 
The presence of the sodium chloride, which was very 
objectionable, even in relatively small quantity, might 
be due to naturally-occurring mineral salts, to the 
seepage of sea water in workings or to the use of con- 
taminated water for coal washing and similar purposes. 
Another speaker, Mr. A. F. Webber, spoke of the impor- 
tance of moisture in certain circumstances, and stated 
that in a furnace it was clearly a thermal loss. When 
burning blast-furnace gas, for example, a higher flame 


temperature was secured by first cooling the gas down | 
| the author had shown that the tons of coal consumed 


to 100 deg. F., and thus condensing and removing the 
moisture present, than was obtained by burning the 
raw gas at 400 deg. F. 

The final session of the Conference, held on the after- 


in a given equipment for a given purpose, apart from 
purely financial considerations. The intensity at which 
energy was made available was the first element in 
determining the technical merit, and this might be 
decisive. For example, high-frequency induction elec- 
tric melting furnaces were employed in producing 
various special steels, quite irrespective of the cost, 
| because no other method of melting would serve. 
It was only when low-grade heat was required, as for 
space heating, that all the sources of energy became 
|more or less equivalent in technical merit from the 
point of view of intensity. Other elements in the 
technical merit were flexibility or ease of control, 
contamination of the product, the safety of the instal- 
lation, compactness, appearance, and reliability. It 
was characteristic of the technical merit that in most 
cases where it had to be taken into account, its influence 
was decisive. In‘ gther words, it operated as an ** all or 
nothing ” factor. Good salesmanship on behalf of one 
source of energy or one type of equipment, prejudice 
against another, political considerations, incompetence 
or honest mistakes might lead to decisions at variance 
with the economic and technical factors. All these 
influences were psychological in character and might 
falsify predictions as to fiture trends based upon the 
economic and technical merits alone. For this reason 
they had been described as the “ psychological devia- 
tion,” which essentially operated by falsifying economic 
merit. Purchasers failed to select the cheapest installa- 
tion because the facts were intentionally or uninten- 
tionally presented to them in a, wrong light. Finally, 
the delay in modernisation of equipment, which might 
be due to a variety of causes, might be called the 
“ development lag,” and its effect must be taken into 
account in forecasting future tendencies. 

Mr. W. M. Selvey, who opened the discussion, referred 
|to the conservatism and prejudice which prevailed, 
| especially in old-established industries, and to the 
difficulties sometimes met with when new ideas and 
reforms affecting plant were suggested by competent 
engineers. A subsequent speaker, Mr. A. F. Webber, 
thought that Mr. Bennett was dealing with an extra- 
ordinarily difficult subject, because an attempt to find 
| some method which would be all-embracing could not, 
| he thought, be successful. Some confusion would arise 
|as a result of casting the net too wide; in attempts, 
| for instance, to compare the performance of a steam 
| locomotive with that of a domestic boiler or that of an 
| air-conditioning plant. It was necessary, to a certain 
| extent, to compare like with like, and when a difference 
| of purpose entered into consideration it seemed almost 
| impossible to compare installations with advantage. 
| He felt, therefore, that the overall cost of the energy, 
| as determined by an experienced cost accountant and 
| based on adequate technical data, was really the vital 
criterion. Mr. E. C. Evans, who spoke next, said that 





| in the iron and steel industry, per 1,000 Ib. of total 
output, had dropped steadily from 1924 until 1935. 


That figure was still falling, and this saving in fuel 
| noon of March 30, was a joint one of both the domestic | consump 


tion had been obtained essentially by the 


and the industrial sections. It was presided over by | installation of measurement apparatus at every stage 
Mr. E. W. Robey, who called upon Mr. J. G. Bennett | of the various metallurgical operations. The problems 
to read a paper on “ The Evaluation of Performance of | of measurement had been tackled one by one, and had 
Fuel-Using Installations.”” This dealt with the develop- | been, and were being, solved as a result of co-operation 
ment and significance of efficiency tests leading to the | between the industry, the instrument makers and the 
wider problem of determining the true ratio of energy | physicists. Ina brief reply, Mr. Bennett said, in answer 


costs to total costs in industrial processes. The author 
stated that few questions presented themselves in more 
varied forms and on more widely different scales than 
those of energy supply. This country spent more than 
450,000,0001. per annum on energy and although it 
originated as home-produced coal or imported oil, 
together with a little hydro-electric power, it reached 
the ultimate consumer in many forms and at prices 
on an equivalent heat basis varying from less than 
Id. to 10s., or more, per therm. The efficiency with 
which energy was utilised varied from 2 per cent. or 
3 per cent. to nearly 100 per cent. 
analysis enabled the energy content of the fuel to be 


Sampling and | 


to Mr. Webber’s point, that the primary factor in 
assessing the performance of equipment was cost, that, 
in the selection of equipment, other factors had to be 
taken into consideration. Even when comparing like 
with like, the factor of cost was not the only one, and 
esthetic and other considerations had to be taken into 
account in selecting plant and assessing its performance. 

Votes of thanks to the authors of papers presented at 
the Conference and to the Chairman terminated the 
| proceedings. 











| InrerRnaL-ComBusTION ENGINE BALANCE SHEET: 
| Erratum.—lIn our abstract of Dr. Lanchester’s paper on 


determined, while the efficiency test showed what | “ The Energy Balance Sheet of the Internal-Combustion 
percentage of this energy could be usefully employed. | Engine,” a printer’s error has resulted in a value of 
The next step was to investigate the economic aspect, | 1,100 deg. C. abs. being given instead of 1,000 deg. C. abs., 


and this involved a series of stages, namely, (a) the | 
fuel cost per unit of energy based upon the calorific 
value as received ; (6) the fuel cost per unit of useful | 
energy (for example, the fuel cost per 1,000 lb. of | 
steam); (c) the overall cost of energy in the final | 
desired form, i.e., the cost of one unit of energy after | 
allowing for all charges; and (d) the cost per unit of | 
product. The inverse of the overall cost of energy (c), | 
namely, the amount of energy obtained per unit | 
expenditure, was defined as the * economic merit ” of | 
a particular combination of fuel and plant. 

The performance of an existing installation could | 
generally be assessed in terms of the economic merit ; for | 
the selection of new plant, on the other hand, the 
information given by economic merit was not always | 
sufficient. The term “technical merit” had been | 
suggested to define the sum total of the factors which | 
determined the suitability of a given source of energy 


the error occurring in the 17th line of the middle column 
of page 389. The difference will be apparent because the 
temperature measured from zero is given in brackets, i.e., 
727 deg. C., which, plus 273 deg. below zero, gives the 
correct figure of 1,000 deg. C. abs. 


CoMPETITION FOR DesiGN or Atr-Rarp SHELTER.— 
The Air-Raid Protection Institute, at the suggestion of 
the Lord Privy Seal, invites architects, engineers and 
other persons interested, to submit, in open competition, 
designs for a blast- and splinter-proof air-raid shelter to 
hold some 50 persons. The prize is 105l., and the last day 
for submitting designs is Monday, May 8. The conditions 
of the competition may be obtained on application to 
the secretary of the Institute, 2, Millbank House, Wood- 
street, London, W.1. Each application must be 
accompanied by a deposit of 1 guinea, which is returnable 
after the submission of a design or the return of the 
conditions. The last day for submitting inquiries is 
Saturday, April 15. 
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NON-MAGNETIC ENGINES FOR 
R.R.S. ‘* RESEARCH.’’ 


\ prier description was given in ENGINEERING, 
vol. exlvi, page 226 (1938) of the Royal research ship 
Research, built by Messrs. Philip and Son, Limited, at 
Sand Quay, Dartmouth, for the Admiralty. The vessel 
was launched on Tuesday last, April 4. As stated in 
that description, the vessel is brigantine rigged, with 
auxiliary propelling machinery consisting of a Diesel 
engine of the four-cylinder two-stroke type, with direct 
air reversing, developing 160 brake horse-power at 
375 r.p.m. This engine, which is shown under construc- 
tion in Fig. 1 on this page, is being built by Messrs. 
Petters Limited, of Loughborough, and is now almost 
completed. It will drive a two-bladed propeller of the 
feathering type, which will be used mainly when the 
veasel is entering and leaving harbour, or when becalmed, 
sail being relied upon for propulsion in normal circum 
stances. The engine is approximately 16 ft. in length 
and will weigh about 12 tons 9 ewt. 

Owing to the unusual requirements, 
investigation was necessary on the part of the builders 
to obtain materials having permanent non-magneti 
properties combined with the requisite strength, and 
the makers state that experiments were carried out 
with a number of alloys, and that hundreds of parts 
were made, tested, and scrapped before the most 
suitable material for each part could be finally selected. 
Non-ferrous materials have been extensively used in 
the final design, principally bronze, and aluminium and 
bronze alloys, and in the result over 99} per cent. of 
the metal used in the engines is non-magnetic. Actually 
only 250 lb. of magnetic material are embodied in the 
engines. The bedplate is a massive one-piece casting 
in bronze alloy, and called for extreme care in manu 
to the characteristics of the 
metal The flywheel is of solid bronze, and 
weighs 2.350 Ib. The crankshaft and lay shafts are 
manufactured in manganese nickel-chrome steel. The 
crankshaft presented one of the greatest difficulties, 
and it is stated that it has cost 16 times as much as a 
standard steel shaft. The cylinder heads and crankcase 
castings, together with other parts subject to high 
stress, are in aluminium bronze, while castings in phos- 
phor bronze and gunmetal are also employed. The 
gear wheels, bolts and nuts are in bronze alloy. Centri- 
fugally-cast Ni-Resist iron is employed for the cylinder 
liners, the cylinder blocks in aluminium alloy being 
cast around the liners. 

The Diesel auxiliary machinery, of similar type to 
the propelling engine, comprises two 9-brake horse- 
power single-cylinder Petter engines, and one 18-brake 
horse-power two-cylinder Petter engine, one of the 
former engines being illustrated in Fig. 2. These 
engines drive on to a line shaft through vee belting, 
and from this shaft belt drives are taken to the standby 
seawater and freshwater circulating pumps, an auxiliary 
air compressor, refrigeration plant, and two 4-kW 
generators. The drive to the oceanographic winch will 
also be taken from the line shaft. The three auxiliary 
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engines have been built on exactly similar lines to the | showing a further movement towards concentration 


larger engine. Bronze and aluminium alloys are largely 
employed, and the cylinder liners and crankshafts are 
again of special non-magnetic materials. The auxiliary 
engines are effectively silenced and very carefully 
balanced. , ] 
be stored in tanks made from non-magnetic material. 
This quantity of fuel is sufficient for a range of 3,000 
miles at a cruising speed of 64 knots per hour. Fresh- 


water circulation is provided for the engine water | 





| water-power plant. 
| shows a slight increase and the latter a slight decrease 
About 14 tons of fuel for the engines will | 


jackets, a heat exchanger being fitted in the system. | 


An oil-fired evaporator and distiller will be fitted. It 
may be added that Messrs. James Booth & Company 
(1915) Limited, Birmingham, have supplied the whole 
of the sections required for the framework of the 
vessel in non-magnetic naval brass, involving the 
manufacture of of the heaviest non-ferrous 
sections produced by extrusion in England. 


some 





PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


A NEw edition of the return* of engineering and 
financial statistics relating to authorised electricity 
undertakings in Great Britain was issued by H.M. 
Stationery Office on Friday, March 31. This return is 
prepared by the Electricity Commissioners and, in 
the of undertakings in municipal ownership, 
covers the year ending March 31, 1938, for England, 
and May 15, 1938, for Scotland. The returns for 
privately-owned undertakings in both countries are 
made up to December 31, 1937. As usual, the informa- 
tion is given in two main sections, which deal with 
engineering and financial data respectively, municipal 
and company undertakings being tabulated separately 
and those for England and Wales being kept apart 
from those for Scotland. Attention again 
called to the reluctance of certain undertakings to 
furnish promptly the information on which the tables 
are based, and we should like to add our appeal for 
some improvement in this respect. 

During the period under review, 595 undertakings 
were affording a supply of electricity, compared with 
625 in the previous twelve months. Of these, 405, or 
68-1 per cent., obtained a bulk supply either from the 
grid or other sources, while 148, or 24-9 per cent., 
were dependent both on bulk and independent genera- 
tion. 
drew their supplies from independent local generation. 
In this connection it is interesting to note a very small, 
and probably temporary. fall in the undertakings 
in the first of these classes. The generating stations in 
operation numbered 387, with an aggregate capacity of 
8,913,478 kW. This compared with 395, with an 
aggregate capacity of 8,398,241 kW, in 1936-37, thus 
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of Engineering and Financial Statistics 


* Return 
Relating to Authorised Undertakings in Great Britain, 
1937-1938. London H.M. Stationery Office. [Price 
15s. net.) 


| tion. 


Only 42 undertakings, or 7 per cent. of the whole, | 
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Of the total, 8,482,499 kW., or 95-16 per cent., was 
steam turbine plant, and 296,359, or 3-32 per cent., 
The former of these percentages 


over the corresponding figures of the previous year. 
The amount of alternating current plant was 8,708,016 
kW and consisted of 1,117 machines. These formed 
97-69 per cent. of the total, which is slightly higher 
than in 1936-37. Of 385 stations, 231, with a cap- 
acity of 7,208,409 kW, or 80-9 per cent., generated 
alternating current only, and 55 both alternating and 
direct current. Of the plant installed in these, however, 
1,499,967 kW, or 16-8 per cent. of the total, was 
alternating, and only 127,579, or 1-4 per cent. of the 
total, direct-current. The frequency of 97-7 per cent. 
of the alternating-current plant was the standard of 50. 
Actually, the amount of non-standard alternating- 
current plant decreased from 1,187,239 kW in 1930-31 
to 202,116 kW in 1937-38, i.e., by about 83 per cent. 
The total rated evaporative capacity of the boiler 
plant in use was 99,528,345 Ib. per hour, compared 
with 96,761,645 lb. in 1936-37, though the number of 
boilers fell from 2,028 to 1,944 due mainly to the 
addition of new units with a capacity of 100,000 Ib. per 
hour or more. 

The number of undertakings distributing wholly 
or partially at the standard pressures of 230 volts 
and 400 volts was 417, which is eight less than in 
1936-37, but the same as in 1935-36. Supplies at 36 
other declared voltages within the range of 100 volts 
to 400 volts were still being given from direct-current 


and alternating-current systems taken collectively 
With regard to the transmission and distribution 


systems of authorised undertakings, the total mileag« 
of underground mains and overhead lines provided 
at the end of 1937-38, inclusive of the grid system, 
but excluding service lines, was about 147,000 miles, 
of which 103,000 miles were underground. The total 
amount of electricity sold was 19,201-8 million kWh, 
compared with 17,140-5 million kWh in 1936-37, 
an increase of 12-3 per cent., or the largest recorded 
in any year since 1920-21. This works out at an 
average consumption of 419 kWh per head of popula 
Of this total, 44-96 per cent. was for power. 
31-7 per cent. for domestic purposes, 1-47 per cent 
for public lighting, and 4-97 per cent. for traction, 
figures which do not vary appreciably from thos 
of the previous year. The total load connected was 
30,169,315 kW, compared with 26,466,816 k\\ 
1936-37, an increase of 3,702,499 kW, or 14 per cent. 
The capital expenditure at the end of the year was 
608,675,0671., compared with 569,751,2601. in 1936-5: 
of which 55,177,9591., or 9-1 per cent., was on account 
of the Central Electricity Board. The total revenue 
was 91,899,769/., an average of 1-14 ad per kilowatt hour 
sold, compared with 84,313,854/., or 1- 18d. per kiloy 
hour sold in the previous year. The working expense 
were 49,245,274/., or 0-614d. per kilowatt-hour l, 
The corresponding figures in 1936-37 were 43,552.1'44 
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|the manufactured solid fuels, wood, petroleum, 
| benzoles, alcohols, natural gas, manufactured gas, 
| water power and electricity. Figures for about sixty 
countries are included and, where practicable, Con- 
| tinental and world totals are presented. This bald 
statement hardly reveals the difficulty of compilation, 
for which Mr. Frederick Brown is responsible, nor does 
| it indicate the care which he has devoted to the task. 
The acid test of such a collection of data must be 
comparability, and it would almost seem as if the 
various nations had gone out of their way to prevent 
that end being achieved. This position is, of course, 
fortuitous, not calculated, but the results are neverthe- 
less unfortunate. Is it too much to hope that one out- 
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AIR-OPERATED HAND DRILL. 


Tue accompanying drawing shows the smaller of 
two compressed-air operated hand drills, known as 
the size 0/5 and 0/6 Rotodrill, respectively, recently 
introduced by Messrs. Holman Brothers, Limited, 
Camborne. Both sizes have the same drilling capacity, 
viz., a }-in. diameter hole in steel, but there are some 
slight differences in construction, the smaller size 0/5 
tool, which has a free speed of 2,250 r.p.m., being 
intended for shop use in aircraft manufacture, while 
the larger tool, of rather heavier design and running 
free at 2,000 r.p.m., is reeommended by the makers for 
general employment. Referring to the illustration, it 
will be seen that the pistol-grip handle is cast in 
one piece with the body, the material used being a light 
but strong aluminium alloy. 





and a steel cylinder inside which is an eccentrically- 
mounted rotor having four hard-wearing composition 
blades. Special care has been taken in the design of 
the air ports and exhaust chamber to eliminate the 
tiresome high-pitched note often present in rotary air 
tools. The rotor spindle is prolonged into an integral 
pinion which meshes with three planetary pinions of 
the epicyclic gear, these being carried by the ex- 
panded end of the chuck spindle. The rotor is carried 
in two ball bearings, the chuck spindle being similarly 


6 
d mounted, while the planetary pinions rotate on their 
, wrist pins on needle bearings. The whole of the bearings 
\- are isolated from both live and exhaust air and are thus 
A protected from corrosion. The spindle is 4 in. in 
d diameter and screwed 20 threads per inch to take 
7 a standard three-jaw Brooke chuck. The offset, 
8 that is, the distance from the spindle centre to the 
e outside of the casing, is 1g, in. The overall length 
. of the tool, with the chuck in place, is 8} in. and the 
), weight, including the chuck, is 4} Ib. 
“ The larger size 0/6 tool has aa offset of 1,; in., an 
| overall length of 10 in. and a.weight of 5} lb. The 
4 external appearance is somewhat different from that 
1 of the smaller tool. The casing in which all the moving 
j parts are enclosed is an alloy-steel casing to which 
Sf the aluminium handle is attached by a screwed cap. 
r The control is situated at the top of the handle and 
r consists of a thumb lever actuating a rotary valve 
ground into a ported replaceable sleeve. The exhaust 
y chamber communicates with an annular space outside 
s the casing and formed by a rotatable deflector sleeve 
n so that the operator can direct the stream of exhaust 
6 air at an angle most convenient to himself. The 
: - 
8 exhaust is as silent as that of the smaller tool. The 
t moving parts are generally similar to those of size 
0 5, but the ball bearing at the inner end of the chuck 
n spindle is of the double-row  self-aligning type. 
e Nipples for a grease gun are provided for both the | 
d rotor and chuck-spindle bearings in both sizes. Lubri- 


cation of the rotor is effected by pouring a small 


quantity of a suitable oil into the hose nipple before 


starting and at intervals of two or three working hours 
.. thereafter, unless an automatic pipe-line lubricator is 
. hitted 








NOTES ON NEW BOOKS. 


response to a demand for a textbook that would | 
students the fundamental principles of the Diesel | 

Messrs. McGraw-Hill Publishing Company, | 
Limited, London, have issued, at 18s., Diesel Engineer- 
ing, by Mr. J. W. Anderson. The author is engineer- 
ing manager in the Diesel-Engine Division of the 


IN 
Live 


engi! 


4, 


\merican Locomotive Company and in many chapters 
s of the book his practical experience is abundantly 
. evident. Useful citation and summarising from the 
t copious literature of American technical institutions 
é give the book a considerable utility and value to British | 


tior 


Chapters on fuel injection, governing, lubrica- 
and design are well written with evident mastery 
these subjects, and can be recommended to the 
it class for whom the book is mainly intended ; | 
on the theory of thermal efficiency and the basic 
admirable 


f 


stucie 
but 


ot Carnot, the author is less and | 











Control is by a trigger | 
in the handle actuating a spring-loaded ball throttle | 
valve. The body of the casing carries a silencer sleeve | 


| of graphical methods to the determination of deflection | Exhibition, brief particu 







|come of Mr. Brown’s monumental task will be the 
levelling of this statistical Tower of Babel ? Until that 
much-to-be-desired, consummation is obtained, this 
book does, however, allow a fairly close comparison 
|to be made of what is being done in the various 
| countries of the world in a most important field. 


| 
| 


The economic aspects of the chemical industry are 
matters of primary importance, on which much litera- 
ture has been published. A recent addition in this field 
is a second edition of Chemical Engineering Economics. 
by Mr. Chaplin Tyler (London: Messrs. McGraw-Hill 
Publishing Company, Limited, price 18s.). This edi- 
tion has been necessitated by the important chemical 
| engineering developments which have taken place since 

1926, when the first edition was published. In the inter- 
| vening period, large increases have been recorded in 
the production of such commodities as rayon, synthetic 
ammonia and synthetic organic chemicals, and the 
United States of America is now practically independent 
of foreign supplies of a number of products, including 
| camphor and urea. The author emphasises the import- 
| ance of process development and research. Until the 
close of the year 1937, neoprene was produced at costs 
considerably in excess of the selling price, but the price 
| has since been reduced as the volume of trade pro- 
gressively increased. On many occasions, techno- 
logical change has been blamed for unemployment 
| problems and other current economic and social mala- 
| dies ; recently, a survey has been made which throws 
Universities Press Limited, London, at the price of 5s., is | considerable light on the subject and some of the results 
excellent for its purpose. Building construction for | Of the survey are given in the text. Neglect to recog 
small buildings, as required for the first-year course, nise economic factors in technical development work 
is clearly explained to the accompaniment of particu- | has been such a common cause of failure that, it is to be 
larly good illustrations, most of which are in isometric | hoped, there is now less danger of too conservative an 
projection. Brickwork, masonry, carpentry, joinery, | attitude when considering the commercial possibilities 

plumbing and plastering are all included as well as a|°f Mew processes. 

| brief outline of the properties of materials. As the | ; ee . 
|author believes in inculcating a knowledge of tradi- | in Die Hochspannungs-Freileitungen, Dr.-Ing. Karl 
| tional methods before considering the many changes in | Gitkmann and Dr. Erwin K6nigshofer give an exhaustive 
| building to-day brought about by new materials and | treatment of the structural aspects of high-tension 
| technique and methods, he has used the limited space | overhead line work. There is a considerable amount of 
at his disposal to this end. Perhaps in the section on electrical information on insulation, regulation and other 
| carpentry, mention might have been made of the new | ™#tters, but this is incidental to the general discussion. 

Timber Bye-laws, to encourage students to refer to The first part deals with the properties of various 
this admirable document for further information on | Cmductors and the calculation of sags, the catenary 
timber construction. The book may be commended | solution being given and the parabolic approximation 
|as excellent value for the modest price and should | for horizontal and inclined spans, together with curves 
considerably lighten the task of teachers and students | for facilitating calculation. The next section deals 
engaged in the study of building construction. | with insulators and supports, with a note on vibration 

’ Pe dete | dampers. Following this, 270 pages, which is more than 
; , ’ half the total, are devoted to the design of masts and 

A treatise on the theory of stress calculations which | their foundations. This subject is dealt with in great 
should, in great measure, meet the requirements of the | detail and is virtually a treatise on the theory of struc- 
practical engineer as a textbook of reference, and should | tures as applied to transmission towers and poles ; in 
also have an especial value to the student working | the space occupied more attention might have been 
for an honours degree, is The Strength of Materials, | given to the variation and distribution of wind forces 
by Mr. John Case. One of its features is that it traces | and the probability of unusually high values, which 
| the subject from its beginnings ; in this it differs | have been the subject of extensive researches here and 
from most advanced text books, which take a certain | jy America. The succeeding sections deal with electrical 
amount of preparatory study for granted. The pub- performance, erection, testing and service conditions. 
lishers, Messrs. Edward Arnold and Company, have | The treatise, comprising 500 closely printed pages, 
— issued this work in a third edition, at the price | 9 tables and 489 excellent illustrations, is a library in 
of 30s., net, and opportunity has been taken by the | itself and deserves to be provided with an index. 
author to include some additional matter and to make | j¢ jg published in Vienna by Messrs. Julius Springer at 
necessary alterations and corrections. An important | the price of 45 marks. , 
part of these changes is in relation to the yield point | 
of metals, a subject on which ideas have been undergoing | 
considerable development in recent years. The| 
subject of stress concentrations due to sharp corners, 
holes and other discontinuities, is another to which | 
additional space and consideration have been given. | 
These and the very useful description of the application | 


| 
| 





no student could wisely rest content with the know- 
ledge to be gleaned from the first chapter. 


For some years now, there has existed a need for a 
building construction book, designed to meet the re- 
quirements of students taking the National Certificate 
course, and not including too much of the extraneous 
matter that tends to confuse. Mr. E. G. Warland’ | 
book, as its title suggests, is written with this end in 
view. This Volume I of Building Construction for 
National Certificate, published by Messrs. The English 























Moror Cycues tn Sout Arrica.—-Of the 1,881 motor 
cycles registered in the Union of South Africa during 
1938, no less than 1,536 were of United Kingdom origin. 





Lifge Exuisitrion.—The Liége International Water 
lars of which recently appeared 
}in our columns, will be opened by H.M. King Leopold 
| on May 20. 


The third volume of the Statistical Year Book of the Dieset Locomotive ror THE Guagui-La Paz Rat- 
W orld Power Conference, which has now been issued by | way : AppENDUM.—On page 324, ante, a description was 
the Central Office, 36, Kingsway, London, W.C.2, at | given of a locomotive of novel design built by Messrs. The 
the price of 20s., is likely to prove even more useful | Hunslet Engine Company, Limited, for the Guaqui-La 
than its predecessors. It contains an inventory, based | Paz railway. It was mentioned in the description that 
on the latest available official and semi-official informa- | — hit ,an auxiliary Diesel compressor set on the 
tion, of the fuel and power resources of the different | ©'-"#¢ side of the locomotive for driving a two-stage 

tri d 1 “h- lati 1935 and | °O™Pres#er: We are asked to state that the engine used 
COURNESS SRG SER statistics, relating to 1935 and| jn this set is a two-cylinder model, manufactured by 
1936, of the production, stocks, imports, exports and | Messrs. Ailsa Craig, Limited, Strand-on-the-Green, 
consumption of coal, brown coal, lignite, peat, coke, | Chiswick, London, W.4. 


in beams further enhance the value of the book. 
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LABOUR NOTES. 


BeTweEen the autumn of 1935, when it was set up, 
and the end of 1938, the United States National Labour 
Relations Board dealt with 19,176 cases. That figure 
included action on charges of unfair labour practices 
and petitions for elections of employees’ representa- 
tives for purposes of collective bargaining which were 
received by the Central Board and its 22 regional offices 
during that period. The total number of workers 
involved in these disputes was 4,284,608. More than 
75 per cent. of the cases dealt with were closed before 
January 1, 1939. A total of 7,931 cases, or 53 per 
cent. of the cases thus closed, involving as many as 
1,513,496 workers, were settled by agreement between 
the litigants. Another 16 per cent., involving 302,324 
workers, were dismissed by the Board or by the regional 
Directors, while 25 per cent. of the complaints, affecting 
850,673 workers, withdrawn. The remaining 
6 per cent. were adjusted in some other way, including 
compliance with the Board’s decisions and Trial 
Examiners’ intermediate reports, the issue of ‘‘ cease 
ind desist ’’ orders by the Board, &c., 
the disputes to other bodies, such as the Conciliation 
Service of the Department of Labour and the State 
Labour Relations Boards. Of the 1,964 strikes which 
were actually begun during the period under review, 
1.483 were settled, while 667 threatened strikes were 
also through the Board’s intervention. 


were 


iverted 


On the initiative of the Norwegian Minister of Social 
\ffairs, a conference composed of representatives of 
some 60 national organisations was held at Oslo on 
February 15 to discuss the question of the utilisation 


of annual holidays and leisure time. The results of 
this advisory conference will be considered by the 
Ministry of Social Affairs, and in the near future a 


national council for leisure-time and holiday questions 
may be to the efforts made by 
various organisations 


created co-ordinate 


\ Legislative Decree issued in Portugal 
that, as from the beginning of this year, increased pay 
for night work and overtime for workers employed 
in the Ministry of Marine will be determined by a 
Ministerial Order in accordance with proposals sub- 
mitted the administration or direction of the 
services concerned. The increase may not be more 
than 50 per cent. above normal rates, and it will not 
apply to night work which is done when the work is 


provides 


by 


normally organised in successive shifts 


Under the title of * The Minimum Wage,” the Inter 
national Labour Office at Geneva has published an 
international survey ol minimum-wage regulation. 
Che analysis of minimum-wage legislation given in the 
report on Minimum Wage Fixing Machinery,” 
published by the International Labour Office in 1927, 
now, it is stated, largely out of date. The Office 
has, however, received a number of inquiries, 
particularly from those countries in which legislation 
has recently been enacted or is in contemplation, for 
information on more recent developments, and the 
need for a comprehensive international survey has 
been keenly felt. The new study, it is officially ex- 
plained, is designed to meet that need. It comprises 
s series of monographs analysing the experience of 
different countries in minimum-wage regulation. Nine 
such monographs——covering Australia, Belgium, Czecho- 
slovakia, France, Great Britain, Lreland, New Zealand, 
Peru and the United States of America—are included 
in the volume 


vreat 


Each national monograph consists mainly of a 
summary descriptive of the development and present 
state of minimum-wage legislation and its application 
in the country concerned, supplemented wherever 
possible by a brief account of some of the more important 


problems encountered and results achieved by wage 


regulation. The volume also includes an appendix 
containing a bibliography 

industrial and Labouw Information states that em 
plovers’ and workers’ associations in Denmark are 


engaged in organising a special free course on social 
and labour problems, in collaboration with the Aarhus 
University, and with the financial help of the Ministry 
of Education. The course, which will last four months, 
will be held for the first time this Spring. It is intended 
primarily for students connected with workers’ and 
employers’ organisations and public institutions ; not 
more than 30 students will attend the course, and it is 
hoped that their personal expenses may be covered by 
scholarships offered by their respective organisations. 


The curriculum includes Danish and foreign social 


the work of the International Labour 
ind a wide range of current industrial, 


legislation, 


(organisation, 





or the transfer of 
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social and economic questions. The teaching is to be 
given mainly by the regular staff of the Economic 
Faculty of the University, but once a week lectures 
will also be given by representatives of various outside 
organisations. The management of the course will be 
in the hands of a board which will be composed of 
representatives of the University, its Economic Faculty, 
the Joint Socio-Political Committee of the Danish 
Employers’ Federation and the Council of Danish 
Industries, the Danish Workers’ Educational Associa- 
tion, and the local organisations of employers and 
workers in Aarhus. ee 

* American Standard Safety Code for the Protection 
of Head, Eyes, and Respiratory Organs ”’ is the subject 
of an interesting publication prepared by the National 
Bureau of Standards in the United States Department 
of Commerce. The booklet obtainable from the 
Superintendent of Documents at Washington; the 
price is 15 cents. In an introduction to the code, the 
compilers say that the rules apply to all industrial 
operations or processes which, by reason of the nature 
of the operation or process, present a sufficiently serious 
hazard to the head, face, neck, eyes or respiratory 
organs of a worker as to be liable to injure them. In 
their opinion, goggles are not required for machine 
work if the machine is furnished with guards which 
adequately protect the worker from the hazards other- 
wise involved in the operation or process. Respirators 
or masks need not be used if sufficient ventilation is 
provided to exhaust objectionable gases, dusts, mists, 
and fumes, so that they cannot affect the worker, or if 
the process is so enclosed that the atmosphere outside 
of the enclosure is not vitiated. No worker, it is 
recommended, should be continuously subjected with- 
out a protector to an atmosphere proved to be hazardous 
to health; nor should any worker be continuously 
subjected without a protector to an atmosphere con- 
taining any form of mineral dust in quantity exceeding 
50 million particles per cubic foot (1,770 cub. m.), or 
0-0044 grains per cubic foot (10 mg. per cubic metre) 
of a size less than 10 microns as determined by the 


1s 


impinger method. 


The processes or operations, in which it is held to be 
necessary that the operator should be given protection 
of the head, eyes, or respiratory organs, are divided 
into twelve groups, each of which requires a protector 
having distinctive features. The examples given for 
each group are stated to be illustrative only, and are 
not intended to be complete lists of the operations and 
processes for which protection is necessary. In group 
*A” are processes in which protection from relatively 
high flying objects is required, such as chipping, caulk- 
ing, some riveting operations, and sledging in quarries. 
Group * B”™ includes processes in which protection 
from small flying particles is required; these include 
sealing and grinding of metals, stone dressing where 
quartz is not involved, and some wood-working opera- 
tions. In Group *C”™ are operations in which protec- 
tion from dust and wind is required; examples are 
automobile driving, aeroplane piloting in open cock- 
pits, and electric spot and butt welding where there is 
no exposure to radiant energy. Group “ D” includes 
processes in which protection from splashing metal is 
required . examples of these are babbitting, pouring of 
lead joints for cast-iron pipes, casting of hot metal and 
dipping in hot-metal baths. In Group ** E” are pro- 
cesses in which protection to the eyes is required from 
gases, fumes and liquids ; these include the handling of 
acids and caustics, dipping in galvanised tanks and 
some japanning operations. 


Group “ F ” includes operations in which protection 
is required from reflected light or glare ; examples are 
long exposure to snow-covered ground, exposure to 


reflected sunlight from roofs, road beds, &c. In 
Group “G” are processes in which protection from 


injurious radiant energy with a moderate reduction in 
intensity of the visible radiant energy is required. 
Examples are oxy-acetylene and oxy-hydrogen welding 
and cutting, tending electric-arc furnaces, open- 
hearth, Bessemer and crucible steel-making, furnace 
work, electric resistance welding, brazing, and testing of 
lamps, involving exposure to excessive brightness. 
Group “‘ H” includes processes in which protection is 
required from injurious radiant energy with a large 
reduction of the visible radiant energy ; examples of 
these are electric-arec welding and cutting, irradiation 
with ultra-violet light, and hydrogen welding. In 
Group “I” are processes in which protection from 
dust, smoke, mists or fumes is necessary to prevent 
solid or liquid particles from entering the respiratory 
tract. 


Examples given of the processes in Group “1” 
include lead-oxide manufacture and handling, tunnel- 
ling, granite cutting, quartz grinding, sanding wood- 
work and spray coating (lead or siliceous materials). 
Group “J covers abrasive blasting. In Group “ K ” 
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are processes in which it is necessary to prevent gases 
or vapours from entering the respiratory tract because 
of poisonous or chemical action involved. The examples 
given are cleaning petroleum storage tanks, spray 
painting with poisonous, volatile materials, exposure 
to carbon monoxide and exposure to ammonia oy 
mercury vapour. Group “ L” includes operations in 
which protection to the head is required from falling 
objects; examples are some conditions of building 
construction, mining, shipbuilding and coal-trimming 
on barges. Caps or nets covering the hair are recom. 
mended for operators in shops in which there is moving 
machinery or power-transmission apparatus in which 
their hair might become entangled. 


An “injury” received by an employee of a textile 
mill as a result of eating a contaminated 
purchased from his employer during working hours is 
compensable under the North Carolina Workmen's 
Compensation Act, according to a decision of the North 
Carolina Supreme Court. A fellow employee 
employed to sell sandwiches and drinks to employees 


sandwich 


was 


in the mill, and arrangements had been made for 
employees to purchase coupon books. It did not 
appear that sales were made to the general public In 


holding that the injury constituted an accident arising 
out of and in the course of employment, the court 
observed that ** when an employer undertakes to sell 
to his employees during their hours of employment 
sandwiches or other food or drinks, the purchase and 
consumption thereof by the employee is not such a 
deviation from the course of his employment as would 
deprive him of the beneficial effects of the Workmen's 
Compensation Act.” As the employer and employee 
were presumed to have accepted the provisions of the 
Workmen’s Compensation Act, the court held that the 
rights and remedies provided by the Act were exclusive 
against the employer, though the injured employee had 
a right of action at law against the fellow employee who 
made the sale. 


According to the Union of South Africa Minister of 
Labour, representations were made to him in the 
autumn of last year to consider the possibility of provid- 
ing for a reduction in weekly hours of work in connection 
with a proposed revision of the Factories Act. In the 
course of his presidential address at the annual general 
meeting of the Pretoria and Northern Transvaal 
Chamber of Industries, Mr. T. G. Kirkness said that 
industry was a little uneasy at the statement. Social 
legislation of varying degree and merit (he continued) 
was at present in operation, apart from other con 
templated legislation, and if the country was to main 
tain its present programme of social development the 
Government must, in fairness, examine the practic 
ability of the proposal in relation to the ability of 
secondary industry to carry further charges. On this 
question of a shorter Working week he would suggest 
that the Government should tread warily, since any 
such innovation might have serious consequences, with 


repercussions upon those whom it was intended to 
benefit. 
He would recommend, Mr. Kirkness said, as the 


immediate concern of the Government, the more rigid 
enforcement of the present hours of work prescribed 
by law, so that competition might be placed on an 
equitable basis, since there was no doubt that many 
establishments, and more particularly those established 
in rural areas, while competing in the open market, 
were not subject to sufficient control in the all-important 
matter of hours of work, with the result that they were 
able to undersell their more strictly controlled urban 
competitors. 


An Act to amend the Industrial Arbitration Acts and 
other Acts, passed by the Queensland Parliament on 
November 16, 1938, provides that, in underground 
occupations or those in which similar conditions obtain, 
the working day shall not exceed six hours, re« koned 
from bank to bank and including permitted inter ails 
for rest and meals, unless the temperature for at least 
three-quarters of the working shift is below 83 deg. | 
or the place is thoroughly ventilated by a current 
air moving at a rate which can be measured by 
instruments ordinarily used for the purpose. 
measure re-establishes a provision enacted in 1923. 
subsequently dropped owing to the removal of min 
from the scope of the Industrial Arbitration Act, al 
replaces a provision in the Act of 1932 which gave t! 
Industrial Court power to prescribe special hours 
workers employed under the conditions described. 
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Farapay House ScHOLARSHIPS.—AS @ 
entrance-scholarsh'p examinations, held 
Faraday House Electrical Engineering College, 
ampton-row, London, W.C.1, Mr. G. 8. Brosan has I 
awarded the Faraday Scholarship, Mr. F. W. F. Lew's 
the Maxwell Scholarship, Mr. K. H Ullyatt an Ex! . 
tion, and Mr. J. A. Cook an entrance prize 





























APRIL 7, 1939.] 


ENGINEERING. 








250-CUB. FT. DOUBLE-ACTING TWO-STAGE AIR COMPRESSOR. 


CONSTRUCTED BY 


MESSRS. BROWETT LINDLEY 


(1931), 
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250-CUB. FT. DOUBLE-ACTING TWO- 
STAGE MONOBLOC AIR COM- 
PRESSOR. 


ALTHOUGH a novel type of double-acting two-stage 
ir compressor, to which the name ‘ Monobloc ” had 
Seen given from its construction, was described and 
illustrated in ENGINEERING, vol. exliv, page 309 (1937), 
the ign has since undergone modifications, some 
bh int of which will be of interest. The new Mono- 
“ir compressor, which is manufactured by Messrs. 
“4 wett Lindley (1931), Limited, Letchworth, 
dshire, is illustrated in the ac companying 
“he " — he particular size dealt with is one 
i delivery of 250 cub. ft. of free air per minute 
7 ‘ximum pressure of 120 lb. per square inch. 


ize of Monobloc compressors, it may be added. 
*xtends to a delivery capacity of 300 cub. ft. of free 

minute at 1,000 r.p.m. and with delivery 
es from 60 Ib. to 120 Ib. per square inch, the 
having smaller 
provided by the firm’s standard 
crosshead 


AIT per 
pressur 


design meeting a demand for machines 


Outputs than those 


range. Like this range, however, the 
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type has been adopted, as this separates the crankcase 
oil from the cylinders. The cylinder lubrication 
is thus capable of precise control, with the result 
that the air is not contaminated, an important matter 
where the supply of air for such purposes as paint 
spraying, enamelling, food manufacture, and so forth, 
is concerned. Externally, as will be recognised from 
Fig. 1, the compressor does not differ greatly from 


; the original Monobloc machine, the working parts, 


including the flywheel and intercooler, being com- 
pletely closed in. The Monobloc compressor is, 
therefore, particularly suitable for use in dusty or 
dirty situations. At the same time, access to parts 
needing adjustment is provided by ample doors in the 
casing. 

As the name of the compressor implies, the cylinders 
and valve chests are all formed in a single casting, an 
arrangement clearly seen in Fig. 2, which shows in 
the lower part of the illustration the disposition of 
the cylinders and valve chests, and in the upper 
part the cylinder head. This latter embodies one 
of the main alterations in design, and its construction 
will be clear from Figs. 3 and 4. The top of the 
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CYLINDER BLocK AND INTERCOOLER COVER. 


cylinder block is finished flush, and the actual cover 
for the cylinders, valve chests, ports, &c., is formed 
by a flat plate bolted to the top. Above this is the 
head, containing the intercooler, also bolted to the 
top. The head is divided horizontally by a diaphragm, 
the upper face of which is formed with a number 
of closely-spaced fins, closed in at the top by a plate 
cover. Water circulated between the fins keeps the 
under face of the diaphragm cool, and as this is 
provided with deflecting ribs, the air in its passage 
from the discharge ports of the low-pressure cylinder 
to the inlet ports of the high-pressure cylinder is effec- 
tively cooled. The water supply is derived from the 
cylinder and valve-chest jackets by way of the con- 
nection seen at the left of Fig. 3. Its outlet is situated 
Where a supply of cooling water 
is not readily obtained, as is the case in mines, &c,, the 
water circuit is a closed one, re-cooling being effected 
by radiator and fan. 

Another modification lies in the rearrangement of 
the air inlet. Formerly situated in the cylinder block, 
this has now been placed at one side of the crankcase, 
as shown in Fig. 1. It opens into a large chamber 
formed between the crosshead guide cylinders and the 
crankcase side and seen to the right of Fig. 4. This 
enables an effective silencer to be fitted following the 
air filter. The silencer is not a standard fitting, but 
in some cases it is considered desirable to prevent 
noise being caused by the air drawn in. A passage 
from the air-inlet chamber leads to the air-control 
governor in the cylinder block. This governor is seen to 
the right of Fig. 4, and consists of a double piston valve 
with ports in the walls. The valve is spring-loaded in 
the opening direction, i.e., downwards, and pressure- 
loaded in the upwards or closing direction. The inlet 
air enters between the pistons, and, when the valve is 
open, flows both upwards and downwards to the top 
and bottom suction valves of the low-pressure cylinder. 
The ports leading to the valves, it may be remarked, 
are not seen in Fig. 4. The valve is itself controlled 
by the receiver pressure, which is admitted or cut off, 
as the case may be, by the small spring-loaded plunger 
seen at the right of Fig. 3. Should the demand on the 
receiver fall, the pressure in it rises and an increase in 
it of from 3 per cent. to 5 per cent. pushes the control 
plunger to the right and uncovers the pipe leading to 
the control valve. This pipe is coupled to a small 
cylinder containing a piston at the bottom of the 
control valve which is held down by its spring. 

The control valve being closed by the receiver 
pressure, the air supply to the low-pressure cylinder 
is cut off and the compressor discharge to the receiver 
ceases. It should be pointed out that the control-valve 
spindle is hollow and that it has small openings above 
the upper disc and below the lower one. The passage 
thus provided balances the air pressure in the suction 














416 


ports of the low-pressure cylinder when the control 
valve is closed. When the demand on the receiver is 
restored, the resulting fall of pressure permits the spring 
of the control plunger to cut off the control-valve 
cylinder, the spring of the control valve then opening 
the valve and restoring the inlet air. It will be noted 
that the control-valve spindle is connected in the region 
of the spring to a regulating spindle and handwheel. 
rhe regulating spindle is furnished with a collar, which, 
while it presents no obstacle to the upward, or closing, 
movement of the control valve, can impose a restriction 
on the amount of downward movement; in other 
words, can increase the compression of the spring and 
#0 alter the sensitivity of the control. This regulating 
spring is another modification, the earlier Monobloc 
compressor not being fitted with it. 

The remainder of the new design generally follows 
the practice adopted in the old one. The crankshaft 
and flywheel are made from a single forging of mild 
steel, the flywheel taking the place of two of the crank 
The other two webs carry balance weights. 
The shaft runs in large taper-roller bearings at each 
end, a third roller bearing being provided in the plane 
of the crankcase door at the driving end. The smaller 
cover carrying the bearing at the opposite end houses 
a direct-driven gear pump, which supplies lubricating 
oil under pressure to all parts but the cylinders, the 
supply passing through an Auto-Klean strainer, which 
can be cleaned while the machine is running. The 
cylinders are lubricated by a mechanical lubricator 
driven from the gear pump, the lubricator permitting 
a fine adjustment of the oil supply to be made. The 
connecting rods are of mild steel machined all over and 
have big ends with white-metal lined gunmetal bushes, 
rhe small ends have phosphor-bronze bushes on floating 
gudgeon pins of case-hardened steel with end plates 
and retaining bolts. The crossheads are of the piston 
type and are of cast iron. The piston rods are of 
0-4 per cent. carbon steel accurately ground to size 
and the pistons are of mild steel with centrifugally-cast 
rings. The cylinder block is of hard close-grained cast 
iron. The bottom covers are split to facilitate assembly. 
The valves are of the automatic type with tempered 
steel plates and have a large opening area and small 
lift. The valve seats are of special heat-resisting steel. 
The machines are run on the test bed and afterwards 
inspected before dispatch, and all parts subject to 
air or gas pressure are also hydraulically tested. 


webs. 








THE EXTRACTION OF CONDENSATE 
FROM EXPANDING STEAM.* 
By Dr. In. W. M. 


Since the publication of Revised Callendar Tables 
(1931), every steam engineer has readily accepted them 
as a valuable aid to the solution of all thermodynamic 
problems connected with the design of steam -power 
plants, but in spite of their utility no publication within 
the author's knowledge has thrown any real light on 
the thermal effect of the extraction of condensate from 
expanding steam upon the efficiency of the ideal heat- 
eycle. Assuming a condensing turbine run on saturated 
steam at a certain initial pressure, this steam while 
expanding in the turbine will convert part of its heat 
content into power, and, as the process of expansion 
proceeds, will accumulate an increasing percentage of 
moisture until it reaches the final stage where it enters 
the condenser in which its final heat content is lost in 
the cooling water. The difference in total heat content 
between the entering steam and the exhaust steam 
constitutes the amount of heat converted into power. 
Part of this heat, i.¢., the difference in the total heat 
content of dry saturated steam at the initial pressure 
ind at the is sensible heat. In 
addition, a smaller quantity of heat also takes an active 
part in power production, namely, such latent heat as 
is liberated from the working fluid by partial conden- 
sation of the expanding steam. Assuming that the 
final wetness with which the steam is exhausted into 
the condenser is 10 per cent., then the latent heat 
liberated from the steam in the course of the expansion 
to the difference in heat content of dry 
saturated steam at condenser pressure and water at a 
temperature related t> this pressure, applied to a 
quantity of working fluid equal to 10 per cent. of the 
total steam consumption of the turbine. 

Considering a turbine driven by dry saturated steam 
and exhausting into a condenser, it makes no difference 
to the thermal effect of this assumed normal expansion 
process whether the moisture developing in the expand. 
ing steam is considered to consist of infinitely small 
water particles, more or less equally distributed over 
the entire volume of expanding steam, or, alternatively, 
concentrated in a flow of water (of increasing quantity 
as the expansion proceeds) travelling the same course 
as the remaining portion of steam (of diminishing 
quantity, which, however, is assumed to remain dry 
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* Paper read before the Institution of Naval Archi- 
tects, on Thursday, 


March 30, 1939. Abridged. 
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saturated throughout) from its initial stage throughout 
the turbine until the steam and the water flow ulti- 
mately reach the condenser. The water flow may be 
described as a “river” of condensate of increasing 
capacity, and the steam flow as a current of dry 
‘atmosphere "’ of decreasing capacity running the 
same course as the “ river” of condensate. As the 
expansion proceeds, an increasing quantity of moisture 
is developed in the steam, which may be described as 
an increasing quantity of * rain” dropping from the 
“ atmosphere’ into the “river,” thus progressively 
decreasing the capacity of the flow of “dry atmo- 
sphere,” and increasing the capacity of the “ river of 
condensate’ until both flows reach the condenser. 
While proceeding on its course, the river of condensate, 
in passing through zones of gradually decreasing tem- 
peratures, returns part of its heat content to the dry 
atmosphere above, and this returned heat tends to 
reduce the quantity of “rain” that drops from the 
“atmosphere” into the “river” at progressive 
expansion stages. 

Applying this illustration to an expansion process 
with an assumed infinite number of water-extraction 


stages, a flow of dry atmosphere passing from its | 
| original stage at the turbine intake along progressive | 
| expansion stages until it reaches the condenser may be 


imagined. The moisture developed in the “ atmo- 
sphere,” as the expansion proceeds, falls as “ rain” 
from it, but does not now accumulate in a river of 
increasing capacity which flows the same course as the 
‘ atmosphere,” but may be considered to disappear 
into the soil instantly as soon as it drops from the 
“atmosphere.” It is obvious that this “rain” will 
not, as in the preceding case, return part of its heat 
content to the “ atmosphere” at lower temperature 


Taste I. 
. Corre- 
E —— Normal sponding 
” Gvele Cycle. Carnot 
—" Cycle. 
Heat Content, Initial 
Stage, B.Th.U. per 
pound 1,192 1,192-3 
Converted into Power, 
B.Th.U. per pound 317-32 314-78 - 
Condenser Loss, 
B.Th.U. per pound 382-39 384-78 - 
Returned to Boiler, 
B.Th.U. per pound 492-63 492-75 
Thermal Efficiency, | 
per cent. 45°35 44-99 | 46-97 
Condensate, per cent. oH 8 33-4 


stages, and the total quantity of “rain” dropping 
from this atmosphere will consequently be larger than 
in the former case, where no extraction of moisture 
from the expanding steam was assumed. This leads 
to the conclusion :—({1) Separation and subsequent 
extraction of moisture from expanding steam has the 
effect of increasing the total percentage of condensate 
developed therein during the process of expansion. 
Since such part of the steam as condenses during the 
process of expansion liberates its latent heat, which 
subsequently takes an active part in the production of 
power, inasmuch as it adds to the total heat drop 
available between the initial and final conditions of the 
working fluid, it may be concluded (2) that, all other 
conditions being equal, separation and subsequent 
extraction of moisture from expanding steam tends 
to increase the heat drop between initial and final 
conditions. 

If the moisture thus separated were to be cooled to 
condenser temperature and the heat thus extracted 
from it wasted, the increased heat drop per pound of 
steam would not have the effect of increasing the 
efficiency of the cycle, since the quantity of working 
fluid would be reduced in the same proportion as 
moisture is extracted therefrom. The total heat drop 
per pound of steam taken in at the turbine would be 
less than in the case where no extraction of moisture 
is assumed because, although the percentage of steam 
condensed during the expansion process increases, the 
quantity of working fluid diminishes towards the final 
expansion stages, the combined effect of which is a 
smaller output of power for a given steam consumption 
of the plant per hour. As the heat to be added in the 
boiler would remain the same in both cases, the effi- 
ciency of the water-extraction cycle would be less than 
that of the normal cycle without moisture extraction. 
This, however, does not do justice to the water-extrac- 
tion cycle, inasmuch as the condensate thus extracted 
should obviously be added to the feed water and its 
heat content returned to the boiler. This being duly 
considered, a comparison of the efficiencies of the 
water-extraction cycle and the normal expansion cycle 
without water extraction shows an appreciable increase 
in efficiency for the former. This comparison, however, 
is subject to criticism, inasmuch as two different cycles 
are compared, one including certain regenerative 
measures lacking in the other. It would appear that 
a similar regenerative effect could be obtained with the 


normal cycle by bleeding a certain quantity of steam 
at the appropriate stages, which would improve the 
efficiency of this cycle. 

In order to investigate the relative effect of regenera 
tion by means of moisture extracted from the workiny 
fluid as compared with the effect of such regeneration 
if effected by bled steam, two ideal cycles may lx 
compared working between initial conditions of 1,300 |b. 
per square inch absolute dry saturated and 28-55 in. 
condenser vacuum. For the water-extraction cyck 
it is assumed that moisture is completely extracted at 
each stage where it has accumulated to approximately 
10 per cent. The condensate thus extracted is added 
to the feed water and further dry steam is bled at the 
same expansion stage to heat the feed water up to the 
temperature of this bled steam. In the normal cycle, 
without water extraction, steam is bled at the same 
stages as in the water-expansion cycle to such a degree 
as is necessary to heat the feed water up to the same 
temperature as the bled steam. No external heat 
losses are assumed in either cycle, and the expansion 
is assumed to be adiabatic in both cases. The results 
of the calculations are given in Table I, to which is 
added the efficiency of the Carnot cycle between the 
same temperature limits as apply to the regenerative 


| cycles. 


The figures confirm that separation and subsequent 
extraction of moisture from expanding steam result in 
increased condensation of the working fluid and 
increased efficiency of the ideal cycle due to an increased 
heat drop and a more liberal use of latent heat for the 
purpose of power production. In discussions of ideal 


| steam heat cycles, the temperature-entropy diagram 


of an ideal regenerative cycle having an infinite number 
of bleeding stages is often taken as showing an expansion 
line c d parallel to the liquid line 6 a as in Fig. 1, opposite. 
Such a cycle is then described as having an efficiency 
equal to the Carnot cycle. Such a representation is not 
wholly correct, inasmuch as the expansion line will be 
parallel to the liquid line only if, in addition to an 
infinite number of steam-bleeding stages, an infinite 
number of moisture-extraction stages is also assumed. 
Without such moisture extraction the expansion line 
will divert from the liquid line towards the bottom of 
the diagram, and the efficiency of the cycle will be less 
than that of the Carnot cycle. Fig. 2 represents the 
temperature-entropy diagram for :—(1) An ideal cycle 
abcd at 2,000 lb. per square inch absolute initial 
pressure saturated steam with an infinite number of 
moisture-extraction stages and an infinite number of 
steam-bleeding stages. The efficiency is equal to that 
of the Carnot cycle. (2) An ideal cycle abefgd 
at 2,000 lb. per square inch absolute initial pressure 
superheated steam 925 deg. F. with an infinite number 
of moisture-extraction stages and an infinite number of 
steam-bleeding stages commencing at the expansion 
stage where the saturation point is reached. (3) An 
imaginary cycle, a h g d, having no significance in itself, 
which only serves to facilitate comparison between the 
efficiency of cycles (1) and (2). 

The efficiencies of the imaginary cycle (3) and 
cycle (1) are equal; both are the same as the efficiency 
of the Carnot cycle. A comparison of cycle (3) with 
cycle (2) shows that the areas representing the powet 
produced in each of these cycles cover each other 
completely, with the exception only of the triangular 
areas bei andihf. As the area bei is smaller than 
area i hf, the efficiency of cycle (2) is less than that 
of cycle (3), and the latter efficiency being equal to 
that of cycle (1), it follows that the efficiency of cycle (2) 
is less than that of cycle (1). This conclusion is rathet 
surprising at first sight, inasmuch as it appears to 
contradict the general opinion that the application of 
superheat to a steam cycle always tends to increase 
the efficiency of the ideal cycle. In the case of the 
water-extraction cycle, as now assumed, however, this 
general rule appears not to apply; on the contrary, 
superheating the steam in this cycle has the effect of 
reducing the thermal efficiency instead of increasing It. 
This conclusion holds good only for high and super 
high initial pressures. At initial pressures lower than 
assumed in Fig. 2, the area of the triangular figure 6 ¢ 
gradually grows as the area of the corresponding 
triangular figure ih f diminishes, until at initial pres- 
sures below 500 Ib. per square inch absolute or there- 
abouts the former area surpasses the latter, for whic h 
pressures the well-known rule that superheat tends to 
increase the thermal efficiency again applies, also for 
the assumed water-extraction cycle. 

Comparison of the thermal efficiencies of the two 
eveles given in Table I shows that water extraction 
improves the efficiency of the ideal cy le by 
45°35 — 44-99 


- 0-8 per cent.. a value which 
44-99 


100 


is further increased if the extraction of condensate 1s 
effected at closer intervals than was assumed in the 
caleulated examples. It has already been shown 

a 


(Fig. 2) that for high initial steam pressures above 
certain value the application of superheat diminishes 
the efficiency of the ideal cycle, if extraction of con- 
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densate and regenerative steam bleeding are assumed | expansion stages, condensation may begin relatively | the main turbines, and to some extent by raising the 


it an infinite number of expansion stages. 


evele with a limited number of moisture extraction 
and bleeding points, such as is practically possible, | 
would not show quite the same effect, but it will 
be clear that pre-superheat may, under certain assumed 
ideal conditions, present no advantage at all, and even 
have an adverse effect upon the efficiency of the cycle. 
his being so, the answer to the question whether pre- 
superheat can be recommended for a turbine plant 
running on the condensate extraction cycle largely 
depends not upon fundamental considerations but 
rather on the question to what extent development of 
practical turbine design makes it possible to approach 
The more 
these ideal conditions can be approached the less 
reason will there be to apply high and very high initial 


the ideal conditions assumed in Fig. 2. 


steam temperatures. 


Summing up, the author considers that, with the 
progressive development of truly efficient measures 
for separating and extracting moisture from expanding 
steam, the importance of high superheat temperatures 
will appear to have been over-estimated, and practice 
may be expected to develop towards the use of increasing 
initial pressures at moderate superheat temperature 
combined with effective means of condensate extraction 
With increased 
employment of condensate extraction from expanding 
steam, high superheat temperature loses its beneficial 


at closely spaced expansfon stages. 
effect upon the efficiency of the ideal cycle, and the 


Fig.l. 
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degree of superheat will have to be governed solely by 
its influence upon the internal losses of the plant as 
distinct from its influence upon the ideal heat cycle. 


These influences are twofold :—{a) The increasing | 
increasing superheat | 


specific volume of steam at 
temperatures tends to limit the leakage losses through 
the tip clearance of turbine blades, especially in the 
higher expansion stages where the blades are short. 
b) Increased superheat reduces condensation of steam 
in the middle and lower expansion stages which, in 
the normal steam cycle without efficient means for the 
extraction of condensate, is the only method available 
for minimising the braking effect of water drops upon 
the turbine blading. 

Many diffeulties in designing and running high- 


An ideal | early in the middle expansion stages, and effective | pressure on the boilers. 
means of extracting the moisture should be installed 
preferably at frequent intervals, and in any case at 
such stages as may be appropriate for the avoidance 
of an accumulation of wetness to such a degree as to 
The 
value of this recommendation obviously depends largely 
upon the practical possibility of separating and subse- 
quently extracting condensate from the expanding 
steam. A very efficient water separator that admirably 
fulfils all purposes with a minimum pressure drop is 
It has a single row of fixed 
vanes that give the wet steam a certain initial rotation 
which is subsequently accelerated by a vortex effect, 


endanger the safety of the turbine blading. 


one of American origin. 
tending to separate the smaller water particles. 


mental turbine was passed through a water separator, 


sure, steam containing 4 per cent. and 5 per cent. mois- 


across the separator of only a fraction of a pound per 
sguare inch. The quantities of steam passed through 
the separator during these tests were 6,000 lb. to 
11,000 Ib. per hour, ana the separator was of 8-in. 
size. Other tests were made in the North Power 
Station of the Municipal Electricity Works at Amster- 
dam, Holland, where a 30-in. separator was fitted 
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| between the high-pressure and low-pressure cylinder of 
a steam turbine. The quantity of steam passing 
| through this separator was 40 tons per hour, and the 
| results confirmed Messrs. Parsons’ figures and led to 
|the installation of a second separator to the same 
design. Water separators of the same type have since 
| been included for two new turbine units for this power 
| station, ordered from Messrs. Gebr. Stork and Company, 
| rv P 
| Hengelo, Holland. The separator here referred to can 


Tests carried out by Messrs. Parsons, at Wallsend, in 
June, 1935, in which steam exhausted from an experi- 


showed that at steam pressures near atmospheric pres- 


ture could be dried mechanically to a final wetness of 
only 0-2 per cent. to 0-3 per cent. with a pressure drop 


pressure steam plants are largely problems concerned | only be used to extract condensate from steam between 
with high temperatures rather than with high pressures. | turbine cylinders and not as a means of separating and 
Further development of effective means of separating | extracting moisture at intermediate stages in a turbine 





and extracting condensate from expanding steam may | 


largely diminish the necessity for the use of very high 
steam temperatures. One further advantage offered 
by the water-extraction cycle over the high superheat 
normal steam cycle concerns the choice of initial pres- 
sure and initial temperature for a given turbine design. 
For the normal superheated-steam cycle, unless the 
material complications of re-superheating are taken 
into consideration, the choice of initial temperature 
- largely influenced by the choice of initial pressure 
4 certain percentage beyond which the safety of the 
blading in the low-pressure expansion stages would be 
endangered. In the water-extraction cycle, however, 
the measures provided to minimise the moisture content 
of the expanding steam are independent of the choice 
of initial temperature and the choice of initial pressure 
may be guided purely by the unit capacity of the plant 
view to keeping tip leakages in the high-pressure 
stages within reasonable limits. 

he author recommends the use of high and extra- 
high steam pressures at relatively moderate initial 
temperatures with the object of avoiding temperatures 
difficult to handle. The superheat region of the 
*xpanding steam may thus be limited to the higher 


with a 





cylinder. Although the many designs that have so far 
| been suggested for intermediate extraction have not 
|nearly approached the efficiency obtained with the 
}external type of separator referred to, the results 
| obtained have already encouraged engineers to design 
| means of internal separation along more scientific lines 
than have perhaps previously been attempted. The 
|expenditure involved in putting these designs to 


| practical tests have hitherto handicapped their further | 
: | development. 
ecause the final wetness of the steam may not exceed | 


The application of the water-extraction steam cycle 
| to marine purposes may perhaps follow more quickly 
| than has been the case with the high-pressure high- 
| temperature steam cycle, inasmuch as extra-high steam 
temperatures present even greater difficulties on board 
|ship than they do on land. It has always been 
| considered important for naval vessels, more parti- 
cularly cruisers, destroyers, &c., to have machinery 
| combining the lightest possible weight with the highest 
possible flexibility and the means of varying the power 
output of the propelling machinery at the shortest 
| possible notice over the largest possible range to meet 
| any sudden requirements under service conditions. At 
present this flexibility in power is obtained by adjust- 
ment of the steam nozzles and auxiliary nozzles on 





It is not found practical, 
however, to install boilers for a higher maximum initial 
pressure than 400 Ib. to 450 Ib. per square inch, and 
a corresponding superheat temperature of 750 deg. F. 

It would appear that the water-extraction steam 
cycle described above offers certain distinct advantages 
over the normal superheated-steam cycle that is in 
common use to-day. Assume a turbine set with 
mechanical speed-reduction gearing, having three 
turbines, each driving a pinion meshing into the main 
gear wheel, and a fourth (extra-high-pressure) turbine 
connected, through secondary speed-reduction gearing, 
to one of the other three. Further, assume water 
separators to be installed in each of the steam pipes be- 
tween the high-pressure and the intermediate-pressure 
turbine, and again between the intermediate-pressure 
and the low-pressure turbine, and a boiler installation of 


| the Benson, Sulzer, Lamont or similar extra-high pres- 


sure design, capable of producing steam at any desired 
pressure up to 2,000 Ib. per square inch, and at uniform 
temperature of 750 deg. F. for all variations in initial 
pressure. This boiler installation would not only 
enable the engine-room staff to increase the steam 


pressure from, say, 400 Ib. per square inch to 2,000 Ib, 


| Ber square inch within a few minutes, but also to 
€ 


ouble the steam production, and, by taking additional 
boilers into service, to increase this production to four 
or five times its cruising capacity at equally short 
notice. 

At normal cruising speed a boiler pressure of 400 Ib. 
per square inch at 750 deg. F. temperature may suffice 
for an economic speed and the widest possible radius of 
action. This steam in the turbine will still have a 
certain amount of superheat at the expansion stages 
where the two water separators are installed and will 
pass these separators without other change than a 
minor loss in pressure until it reaches the final stage, 


| thereafter passing into the condenser at a final wetness 


of, say, 10 per cent. On a sudden order to increase to 
maximum speed, the boiler pressure and the boiler 
output would have to be increased. With this type of 
boiler this can be readily and safely effected. Without 
alteration to the setting of the turbine main manceuvring 
valves the quantity of steam passing through the 
turbines will increase in proportion to the increasing 
boiler pressure until at full boiler pressure of 2,000 Ib. 
per square inch the quantity of steam passing through 
the turbines will approximate to five times the quantity 


|that passed through under cruising conditions at an 


assumed initial pressure of 400 Ib. per square inch. 
The initial steam temperature is maintained invariably 
at 750 deg. F., and the engine output is increased 
approximately to five-fold, subject, of course, to a 
certain unavoidable variation in the internal turbine 
losses due to increasing blade friction, &c. 

When the initial steam pressure is increased above 
400 lb. per square inch, while the initial temperature 
is maintained at 750 deg. F., the steam at the inter- 
mediate-pressure turbine outlet will gradually reach 
its saturation point, and, beyond this, accumulate an 
increasing percentage of moisture as the initial pressure 
further rises. The water separator installed between 
the intermediate-pressure and the low-pressure turbine 
will begin to separate this moisture from the steam as 
soon as it develops beyond a minimum of less than 
1 per cent., and at further increasing initial pressures 
the steam that enters the low-pressure turbine after 
having passed through the separator will never have a 
moisture content above | per cent. The safety of the 
low-pressure blading is consequently assured, irrespec- 
tive of any further increase of the initial steam pressure. 
As the initial pressure further increases, the moisture 
content of the steam at the intermediate-pressure 
turbine outlet also increases until it reaches such 
wetness as may be considered the limit of safety for 
the intermediate-pressure turbine blading, say, 10 per 
cent. This point is reached when the initial pressure 
at the super-high pressure turbine intake approaches 
1,400 lb. per square inch, and the steam at the high- 
pressure turbine outlet will then just about have 
reached its saturated condition. 

At further increasing initial pressure, above 1,400 Ib. 
per square inch, the steam will develop an increasing 
percentage of moisture at the high-pressure turbine 


| outlet, and the second separator installed in the pipe 


between the high-pressure and the intermediate-pressure 
turbine cylinder comes automatically into action, 
drying the steam that passes through it to less than 
1 per cent. moisture content. As soon as this second 
water separator comes into action no further increasing 
moisture content of the steam passing through the 
subsequent expansion stages need be feared, as the 
wetness of steam, after it has left this separator, is 
kept constantly at less than 1 per cent., whatever, 
within reasonable limits, may be the moisture content 
of the steam upon leaving the high-pressure turbine 
before entering the separator. When the initial steam 
pressure is raised to its maximum of 2,000 lb. per 


| square inch, the moisture content at the high-pressure 


outlet will approach 10 per cent., which may be con- 
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sidered a safe limit to which it may accumulate without 
endangering the high-pressure turbine blading. 

The fact that special super high-pressure boilers of 
the designs mentioned allow a quickly increased output 
at very short with increasing pressure and 
constant temperature, and, further, the fact that effec- 
tive water separators installed at the appropriate stages 
between turbine cylinders make it possible effectively 
to maintain the moisture contents of the expanding 
steam within safe limits at varying initial steam pres- 
sures, should appeal to the designer of propelling 
machinery for naval vessels as a means of materially 
improving the safety of manauvring at very short 
notice, and it is for them to decide to what extent the 
author's suggestions deserve serious consideration. 


notice 








THE MOUNTING OF DIAMONDS 


FOR TURNING AND BORING TOOLS. 

By 
ALtnoveH diamond-pointed tools may be built up 
brazing the diamond into the holder, there are 
certain disadvantages in the procedure. The applica- 
tion of considerable heat to the outer faces of the 
diamond is liable to damage the cutting edges, and it 
is difficult to ensure that these edges shall not come 
in contact with the molten brazing metal or the flux. 
There is also a possibility of damaging the part of the 
diamond which is held by the brazing metal, although 
generally speaking, this is not an important factor. 
Attempts have been made to utilise low melting-point 
alloys to secure diamonds in holders, in place of the 
usual hard brazing metals or silver allovs. but this 
procedure has met with but little success. A further 
disadvantage of the brazing process is that, owing to 
the shrinkage of the brazing metal, the diamond may 
not be held with the rigidity which is necessary for 
precision work, Further, since diamonds have the 
lowest coefficient of expansion of any known material, 
and at the same time a high thermal conductivity, 
there is a possibility, when the diamond tool is being 
used for truing a grinding wheel or turning a non- 
metallic workpiece, that the diamond may become loose 
In its seating, owing to the holder attaining a high tem- 
perature. 
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The cold-setting of rough diamonds, which has been 
practised for many years, also has its disadvantages. 
The natural surface diamond is an advantage 
when it is to be secured by a brazing process, but 
introduces difficulties when a clamping system 
employed. It is impossible to machine a seating in 
a holder which shall exactly reproduce the ridges and 
irregularities on the surface of the natural diamond, 
and when a clamping system is employed it is certain 
that the holding members will not be an exact negative 
reproduction of the surface irregularities. As a result, 
the diamond will be held only at high spots, with the 
result that high stresses are imposed, frequently result- 
ing in failures. Caulking, which is a common method 
of mounting, does not suffer to the same extent from 
in the matrix, but the mounting of a 
diamond in this way requires a high degree of skill in 
the operator if damage and occasional breakage are to 
be avoided, 

It will be clear that the securing of the diamond by 
means of a clamping plate will be greatly facilitated if 
it is lapped on two sides to give parallel faces. This 
system was used in a primitive form for turning tools 
many years ago, the diamond being set in a recess in 
the tool shank and secured with a cover plate. The 
original method was later improved by using a distance 
piece between the clamp and the stock, so formed as 
to secure the diamond in its lateral position. Move- 
ment of the clamp was prevented by a steady-pin 
connecting it to the stock. The arrangement is illus- 
trated in Figs. | to 3. In some cases the diamond is 
arranged with a fairly wide supporting surface on the 
tool stock, as shown in Fig. 1, but with small stones 
what is little more than a point support is used, as 
illustrated in Fig. 2. A development from this type 
of mounting is shown in Fig. 4. In this the 
diamond is lapped to a wedge shape, both top and 
bottom, and on the sides. The angle in the vertical 
plane is 90 deg., while tae blanks are sloped to an in- 
cluded angle of 30 deg. The seating in the tool stock 
a is formed in a die-sinking machine, and is usually in- 
clined as shown. The diamond has no top rake, its 
surface lying level with the upper face of the stock. 
The stock a and the clamp 6 are semi-circular in cross- 
section, the front portion being plain tapered and the 
back portion being screwed. When they are placed 
together, with the diamond in position, a taper sleeve c 
is slipped over them and forced on by a nut d running 
on the screwed portion. When the ring is fully home 
and the diamond securely clamped, the parts are locked 
by a through pine. The threaded portion of the as- 


of a 


18 


inaccuracy 


case 


sembly may then be cut off, as shown in Fig. 5, so that 
» small and convenient tool is produced, possessing the 
practical advantage of uniform outside diameter. 
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Another type of mounting, in which a diamond is 
used of the same shape as that in the holder shown 
in Fig. 4, is illustrated in Fig. 6. A sketch of the 
diamond is given in Fig. 7. In this case the two 
clamping members of the holder, a and }, are screwed 
at the rear end to fit into a tapped hole in the stock d. 
The face of the stock is bevelled, and an internal 
groove is turned in the parts a and 6, so that a seating 
of triangular section is formed into which fits the 
split ring c. When the parts are assembled, as shown in 
Fig. 6, and screwed hard-up, the ring is contracted and 
forces the parts a and b together, gripping the diamond. 
A hole is formed in the rear end of the stock through 
which the tapered-head screw e is inserted. This tends 
to separate the rear ends of parts a and 6 and to force 
them together at the front, increasing the grip on the 
diamond. 

The ideal type of support for a diamond in a turning 
or boring tool is probably some form of ball seating. 
This distributes the cutting stress over a relatively 
large area, and gives an automatic adjustment for any 
small inaccuracies in manufacture. An arrangement 
which has proved quite successful is illustrated in 
Fig. 8. The diamond rests on a half-ball, and the 
rear end of the clamping plate is carried by a roller 
lying in Vee-slots in the stock and clamp. Although 
satisfactory for turning tools, this design is not suitable 
for verv small tools such as are used with boring bars. 
A considerably more compact tool may be produced 
by forming the diamond with a spherical lower surface, 
so that it forms its own ball support. An arrangement 
of this kind is shown in Fig. 9. This design requires 
a larger stone, but has the advantage that the radius 
of the ball surface may be made larger, so that the 
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centre of rotation lies well above the upper surface of 


the diamond. The result is that any rocking move- 
ment has little effect on the position of the cutting edge. 
Another advantage of this design is that the diamond 
may be rotated to a new position when the cutting 
edge has become worn. Various forms which it may 
take, depending on the type of work for which it is to 
be used, are shown in Fig. 10. 

In the arrangement illustrated in Fig. 9, the two 
clamping members a and 6 slide inside a sleeve d, the 
clamps and sleeve being tapered at the outer ends in 
the manner of a collet chuck. The clamps are drawn 
tightly into position by means of the set-screwc. The 
diamond is formed so that its upper face stands 0 -0004 
in. above the surface of the lower clamp, and is conse- 
quently firmly clamped when the sleeve has been 
drawn into position. It is usual to close the end of the 
sleeve by a screwed cap, as shown. This is provided 
with a small hole through which a hexagonal key can 
be inserted to operate the screw c. This screw is 
loosened when it is desired to release the diamond so 
that it can be turned to bring a new cutting facet into 
position. The resetting of the diamond requires skill 
and judgment in order to ensure that while it is firmly 
held, it shall not at the same time be subjected to 
excessive pressure. As it is undesirable that the 
resetting of the diamond in any of these tools should 
be attempted by an unskilled operator, it is the prac- 
tice, in some cases, to provide a seal for the clamping 
screw, so that the tool cannot be tampered with with- 
out the fact being detected. Such an arrangement is 
indicated in Figs. 1, 2 and 8. The author desires to 
acknowledge the assistance, in the preparation of this 
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article, of Messrs. British Precision Diamond Tools. 
Limited, of Sutton, Surrey. It should be mentioned. 
also, that a number of the designs described are covered 
by British and foreign patents. 








SECOND REPORT OF THE PIPE 
FLANGES RESEARCH COMMITTEE.* 


PrReparReD By H. J. Tapsety, A.M.I.Mech.E.4 


ON THE JOoIN1 
MAINTAINED AT 


I.—INVESTIGATION OF CONDITIONS 
UNDER wWHicH TIGHTNESS 
Room TEMPERATURE. 


Is 


Tests on a Joint Using a Serrated Steel Ring with 
Compre ssed Asbestos Packing.—Data were given in 
the First Report regarding the behaviour and relative 
efficiencies of various types of joint, use being made 
of a dummy flange with water as the working fluid 
Tests carried out on joints at room temperature 
showed that the solid metallic packings on the whole 
gave results which were very nearly ideal. Serrated 
rings, among others, gave very satisfactory joints 
provided that the number of serrations was not more 
than about seven. Rings having 25 serrations, however 
are frequently used in conjunction with compressed 
asbestos packing, a gasket of the material of sufficient 
thickness to fill the serrations completely being placed 
on each side of the ring in contact with the joint faces. 
Tests have, therefore, been made on a joint of this 
type. 

The serrated ring used for test was similar to that 
described in the First Report.t It was 14 in. outside 
diameter, 8 in. inside diameter, and § in. thick measured 
over the serrations, which numbered 25 on each side. 
the inner serration being 8-2 in. diameter and the pitch 
being 12 tothe inch. The sides of the serrations sloped 
at 45 deg. with the surface of the ring; the crests 
of the serrations were flat and 0-01 in. wide. Com 
pressed-asbestos packing, non-reinforced, was used it 
two thicknesses, 4 in. and ,4 in. The serrated ring 
was first tested without packing, giving results agreeing 
well with the results for a similar ring already referred 
to in the First Report. The ring was then tested 
with a layer of the compressed-asbestos packing 0! 
each side between the serrations and the flange fac 
The addition of the asbestos packing affords a su! 
stantial improvement the results given by t! 
serrated ring alone. 

It is urged that there are other practical advantages 
in the use of packing material in conjunction with th 
serrated ring, as follows :—(1) It is possible to remak« 
joints without touching up the flange contact fac 
(2) The combination of the concentric ring pressul 
and alternate rings of packing produces a joint whic! 
is less rigid than that obtained with the serrated ri 
alone. (3) The use of the packing provides a marg!! 
for unequal tightening of the bolts. (4) While in eve 
case the greatest care should be taken to secure accur 


on 


* Presented to the Institution of Mechanical Engin 
on Friday, March 31, 1939. Abridged. , : 

+ Mechanical Engineering Department, National P! 
sical Laboratory. . 

t For the First Report of the Committee, see Procee 
ings, 1936, vol. 132, p. 201. ENGINEERING, vol. ex 
page 243 et seq. (1936). 
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alignment, certain small residual errors of alignment 
in joint erection may be partly compensated for by 
the use of the packing. (5) The tendency to corrosion 
ind erosion at the crests of the serrations is minimised 
by the use of packing of adequate proportions. 

During the progress of the tests a slight leakage 
took place by permeation through the packing. This 
leakage could searcely be regarded as a failure of the 
oint. With an axial load of 50 tons a pressure of 
2) lb. per square inch produced leakage of this type 
ifter application for 35 minutes. When the joint was 
dismantled after test it was seen that the serrations 
had indented the packing, but not to a sufficient extent 
to till the spaces between the serrations. The apparatus 
vas incapable of withstanding the load which would be 
required to press the packing completely into the 
<paces at room temperature. 


rests to Determine the Effect of Pitch of Bolts.—In | 


ill the tests hitherte made on joints at room tempera- 
ture, axial leading was employed, and endeavour was 
made to obtain uniform loading over the entire joint 
face. 
by the bolts, but even though the bolt tensions may 
be all exactly equal, the distribution of pressure round 
the joint face may not be uniform. Some tests were, 
therefore, made to discover to what extent the pitch 
of the bolts can affect the tightness of the joint, using 
. half-scale model of the British Standard 8-in. joint, 
loaded at 3, 6 and 12 points equally spaced round the 
bolt cirele. The apparatus used is shown in Fig. 2, 
herewith. It consists of two forged-steel flanges, which 
are made with closed hemispherical ends. The stiffness of 
these ends is greater than that of cylindrical piping 
if the same thickness. The tests being comparative, 
the stiffness of the ends does not affect the conclusions 
drawn from the results. Loading is applied through 
balls seated in two end pieces, of approximately conical 
shape. The load is applied to the flanges through 
dummy bolts fitted with nuts which can be adjusted 
so as to distribute the load equally to the number of 
points desired. 

The flanges and end pieces were assembled and placed 
in a compression testing machine. A known load was 
ipplied, water being pumped into the central chamber 
until the pressure became high enough to cause leakage. 
Tests were made with the contact surfaces greased, 
then with a reinforced compressed-asbestos gasket, 
graphited, ¥,-in. thick ; a compressed-asbestos gasket, | 
graphited, gy in. thick ; and lastly, with a copper-ring | 
gasket, 8 in. in internal diameter, of which the section | 
was a square of } in. side. Initially, the flanges were 
drilled for three bolts only, equally spaced. Three further 
equally-spaced holes were then drilled in the flanges, 
the necessary additional dummy bolts being fitted. 
\ similar series of tests was then made, new gaskets 
being used. It was not difficult to make all six nuts 
on each side bear equally on the flanges. A small load, 
about 200 Ib., was applied through the ball ends. 
Each nut in turn was then slackened off with a spanner 
ind brought up again firmly in contact with the flange. 
Che flanges were finally drilled for the full set of twelve 
dummy bolts and the test procedure was repeated. 

In the case of the greased surfaces the results obtained 
with three bolts were definitely inferior to those obtained 
with six and twelve bolts. In the other cases, where 
asbestos or copper-ring packing was used, there was 
no appreciable difference in the results obtained for 
3, 6 and 12 points of loading. A further set of tests 
with greased flange surfaces and also with a copper 
ring, using the fully drilled flanges and without disturb- 
ing the flange between successive tests with 3, 6 and 
12 bolts, gave results which did not differ appreciably 
from those obtained in the first series of tests. It 
appears that the distribution of pressure for flanges 
of the proportions used is reasonably uniform, providing 
six or more bolts are used and are equally tightened up. | 
Such distortion of the joint face as may oceur when 
only three bolts are used, and which is apparently 
suflicient to reduce the efficiency of the joint when 
greased surfaces are used, is adequately dealt with by 


plastic packing ,, in. thick. These experiments 
seem to show that, so far as the tightness of the joint 
is concerned, existing practice as to the number of bolts 
used the British Standard flange is satisfactory. 


Variation in pressure on the joint face between bolts 
under creep conditions would probably not be greater 
than under elastic conditions at air temperature. 


[I.—I\ vesTIGATION OF THE BEHAVIOUR OF COMPRESSED 
BESTOS PACKING MATERIALS UNDER CERTAIN 
NDITIONS OF LOADING AND TEMPERATURE. 

two preliminary tests and in Test No. | 
; series of tests on the 8-in. flanged joints (see 
st Report), a gasket of reinforced compressed asbestos 
2 1. thick was used, the initial bolt load being approxi- 
mately 180 tons. In a few subsequent tests the gasket 


In t} 
t the 


ie 


} 


used was ,4 in. thick, non-reinforced, and the initial 
load was increased to approximately 360 tons. 
the joints were dismantled after these latter 
t was noticed in each case that the gasket had 
Seen squeezed out from between the contact faces. 


bolt 
Wher 


tests 


In practice the joint-face loading is provided | 


In the former tests, however, the gaskets showed no 
sign of flowing out from between the faces. This 
difference in gasket behaviour during these tests, and 
the fact that, in the Committee’s experience, squeezing 
out did not in practice occur in anything like the same 
degree, suggested that further tests should be made to 
elucidate the effects of temperature and pressure on 
compressed-asbestos gaskets. 

Owing to the inaccessibility of the gasket on the 
8-in. joint assembly, it was impossible to use that 
assembly for the tests. Four rings of compressed- 
|asbestos packing material were subjected to test 
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| asbestos packing, gy in. thick, ¢.¢., the same as the 
| gaskets used for tests Nos. 2 to7 on the 8-in. flange joints, 
the pressure applied was 11 tons per square inch. This 
pressure was maintained constant and the temperature 
was raised steadily from air temperature to 600 deg. F. 
| When the temperature reached 120 deg. F., the packing 
| began to squeeze out from between the steel washers, 
jand this continued until 300 deg. !¥. was reached. 
| Beyond that point up to 600 deg. F’. there was no further 
|movement. Similar tests were made on a proprietary 
| brand of asbestos packing ,y in. thick, non-graphited, 
| and on samples of reinforced-asbestos packing y in. 
thick, graphited. Similar results were observed; the 
packing in each case was squeezed out while the tem- 
perature rose from 120 deg. F. to 300 deg. F., and 
above that temperature range the movement was 
negligible. 

The results of the tests are at variance with practical 
| experience, in which it is unusual for packings to 
squeeze out from between flange faces. In the test 
procedure, however, the load of 11 tons per square inch 
was maintained constant and followed up the compres- 
| sion of the gasket, whereas in practice the compression 
| of the gasket in the joint would release some of the bolt 
load. Further, the value of the loading used in the 
tests is somewhat high and the width of the rings is 
|abnormally low. In some experiments at lower 
| pressures a different method was adopted; separate 
rings were used for each test, and the temperature of 
|each test was brought up to the desired value with a 
very small load on the packing. The temperature 
| then being kept steady, the load was raised until the 
packing was seen to begin to squeeze out. 

The results of these experiments are shown in Fig. 6, 
|the temperature being plotted against the pressure 
| required to cause the packing to begin to squeeze 
out from between the washer faces. It will be seen 
that at some temperature rather less than 120 deg. F., 
| and also above a temperature of 600 deg. F., the highest 
pressure available (13-1 tons per square inch) was 
| insufficient to squeeze out the packing. Between 
these temperatures the packing could be squeezed out. 
The packing material consists mainly of asbestos 
together with a small proportion of rubber as a binder. 
When heated the rubber becomes plastic and the 
packing can then be extruded if srficient pressure 
be applied. If the temperature be raised sufficiently 
high the rubber perishes and the packing then ceases 
to be plastic. 

The curve of Fig. 6 applies only to packing rings 
of the dimensions used. Under the test conditions, 
it would appear that there is a maximum value of the 
pressure on the gasket below which no squeezing out 
of the gasket would take place at any temperature. 
| In these tests the maximum pressure was about 6-5 tons 
| per square inch. A few exploratory tests have shown 
that if the width of the gasket be increased, the pressure 
necessary for extrusion is also increased. It would 
appear, therefore, that in the 8-in. flange-joint tests, 
where the gaskets were | in. in width, a somewhat 
higher pressure than 6-5 tons per square inch would be 
necessary to cause the gaskets to squeeze out. In the 
preliminary tests and No. | tet, the pressure on the gas- 
kets was about 5-5 tons per square inch, i.e., below that 
necessary to cause extrusion of the gasket ; whereas in 
| the subsequent tests the pressure was about 11 tons 
| per square inch and the excess over the maximum 
| pressure of 6-5 tons per square inch for the in. wide 
| gasket was sufficient to cause extrusion of the gaskets, 
| approximately | in. wide, used in the later tests. It 
is concluded from the above results that extrusion 
of the gaskets can be avoided by taking suitable 





simultaneously in a pile, each ring being separated | precautions in the design. 


from the next by a flat steel washer. The rings were 
2} in. outside diameter and 1% in. inside diameter, 
giving a face width of ~ in. The surfaces of the steel 
washers were finished by grinding, but rough-machined 


. | 
washers gave exactly the same results as those having a | 
The pile of rings and washers | First Report were given the results of creep tests on 


smooth, ground surface. 











IL11.—Comp.Letion OF EXAMINATION OF THE PROPERTIES 
OF THE MATERIALS USED IN THE BoLT ASSEMBLY 
TESTs. 

Creep Test on Bolt Assembly (Test No. 10).—In the 


TABLE IIL. Resutrs or Tenstte Creer Tests at 975 pec. F. anp 15 TONS PER 8Q. IN. 


Chemical Composition, per cent. | Elongation | Reduction 
Alloy —- __.| Time to on 2-in. of Area Remarks 
Steel. | | Fracture. Gauge | at - 
Cc. Ni. | Cr. | Mo. | Cu. Length. Fracture. 
Hours. Per cent. | Per cent. | 
A | 0-33 2-32 0-66 | 0-57 — 430 | 37 78 Previously used in bolt 
| | | | assembly test No. 1. 
B 0-40 | 0-09 1-20 | 0-37 | - 1,778 23 70 | Unused bolt material. 
Cc } 0-50 0-17 1°18 0-52 | 1,860 20 46 a » ee 
dD 0-30 2-17 0-43 | 0-98 — 985 2-5 3 90 a 3 
E 0-19 0-13 | 0-34 0-92 0-38) | 400 12-5 42 Unused nut material. 
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was placed between the ends of two mild-steel cylinders, 
surrounded by an electric furnace and loaded between 





nine complete assemblies of stud bolts, nuts, and 
washers, in an examination of the relative behaviour 


the platens of a 25-ton compression testing machine. |of each component as affected by form of boit and 


The furnace was provided with an observation window | nut and also by the steels used. 


In these assembly 


and the packing thickness was measured by a micro- | tests the alloy steels‘ were designated A, B, and C ; 


scope during the progress of the test. 


Preliminary tests were made on graphited com pressed- 





the materials of the bolts and nuts mainly adopted 
for the more recent tests on the 8-in. flange joints 
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were designated D and E respectively. An additional 
bolt-assembly test (No. 10) has, therefore, been made, 
using-steel D for the bolt and steel E for the nuts, with 
mild-steel washers. 

The test specimen comprised a stud bolt of standard 
form } in. diameter by about 6 in. long, screwed B.S.F. 
(12 threads to the inch) at each end, together with mild- 
steel washers | in. thick, and with nuts corresponding 
to the B.S.W. nut, measuring approximately 14 in. 
across the corners and } in. in thickness. The creep 
test on the assembly was carried out under the same 
conditions and in the same manner as in previous tests ; 
the teat temperature was 975 deg. F. and the load applied 
was 4-92 tons, equivalent to a stress of 15 tons per 
square inch calculated the area 
at the base of the threads. The creep of the large nuts 
of steel E in 240 hours was greater than that previously 
found for B.S.W.S. nuts of alloy steels A, B, and C, 
which had been under the same test conditions for at 
least 700 hours. The bolt fractured comparatively 
suddenly at the base of the thread at 240 hours, and 
the creep rate of this assembly was greater than the 
rates of the other assemblies in which bolts and nuts 
of alloy steels A, B, and C were used. 

Tensile Creep Testa on Materials A, B,C, D, and B. 
Comparative creep tests have carried out on 
specimens machined from unused bar material of 
steels B,C, D, and E, and also from a j-in. used bolt 
of steel A, no other material of this type being available. 
The bolt had been used in bolt-assembly test No. | 
(see First Report) and had been 60 hours under a load of 
6-63 tons at 975 deg. F the results of the tests on 
this bolt material are not, therefore, strictly comparable 
with those on the other materials. 

The creep tests were made at a temperature of 
075 deg. F. and a stress of 15 tons per square inch was 
used—this being the highest stress in the case of the 
bolt-assembly testa—in order that the specimens 
should be fractured within a reasonable time and permit 
of microscopical examination of the nature of the frac 


on cross-sectional 


been 


tures. The numerical results of the tests are given in 
Table III. 
From Table III it will be seen that steels B and C 


are somewhat similar in composition and gave very 
they withstood the test conditions 
longer than the other materials. Steel D had a smaller 
creep rate than steels B and C during the first 750 hours 
of testing, but its creep rate then started to increase 
rapidly,so that fracture occurred in less time than in 
the case of steela B and C. Steel E, which was also 
used for nuts in bolt-assembly test No. LO and in most 
of the 8-in. flange joint tests, gave inferior results ; the 
relative behaviour of this steel in the creep tests is 
compatible with the greater relative distortion of the 
nuts of this steel in bolt-assembly test No. 10, compared 
with the distortions previously found for steels B and C 
The specimen of steel A used in the tensile creep tests 
had been previously strained about 0-004 in. per inch 
during a period of 60 hours at 975 deg. F.; in the 
subsequent creep test, failure occurred in 430 hours. 
There is little doubt but that, under the test condi 
tions employed, steel A has inferior creep resistance to 
steels B and ¢ The results obtained in the creep tests 
refer only to the behaviour of the materials at 975 deg. F 
under a stress of 15 tons per square inch, which is of 
the order of the initial bolt stress (cold) in a bolted-up 
At lower stresses, or under conditions of 


similar results ; 


flange joint.* 


stress such aa in a flange joint unde 


relaxing arise 
steam temperatures which at 
i) dew. F., the relative behaviour of the tive materials 
different The data of interest, 
in comparing the behaviour of the bolt steel D 


present seldom exceed 


may he above are 
however 
used in the S-in, tlange-joint tests over the temperature 
range (4) deg. F. to 1,025 deg. F. some other 
steels which are being used for stud bolts in flanges 
The broken creep test-pieces of the five materials 
have tor ot 
intercrystalline cracking, with the following results : 
Steel A: Intererystalline cracking was very prevalent, 
particularly at the fracture ; cracking was also evident 
16 the fracture Steel B The material 
did not appear to contain any cracks. Steel ( There 
was a tendeney for intercrystalline cracks to develop 
the of the fracture. Steel D 
The material contained numerous large intercrystalline 
eracks chiefly & in. of the fracture 
Steel E Intererystalline cracking was very pro 
nounced in the vicinity of the fracture, and small cracl.s 
from the fracture 
at of 
former, 


with 


been examined microscopically evidence 


mm. trom 


immediate vicinity 


th 


contined within 4 


were visible 6-5 mm 

The elongation fracture D and E 
(Table IIL), particularly the appears to 
accounted for by the numerous and pronounced inter 
erystalline cracks which developed at a where 
fracture eventually The nature of the 
fracture of steel D is compatible with the sudden failure 
of the bolt of this steel in bolt-assembly test No. 10 


low steels 


region 


occurred 


* The actual bolt stress in the 8-inch flange joint when 


tightened up cold was about 215 tons per square 
inch the final bolt stress (co'd) after the joint had 
failed was usually of the order of 3 tons pers juare inch 
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Fig. 2. 


Creep took place more readily with steel A, and con- 
siderable drawing out of the crystal grains occurred 
prior to failure by intercry stalline cracking. 

Notched- Bar Impact Tests on Bolt Materials.—The 
reduction in impact value at air temperature of bolts 
of steels A and D, following their use in the bolt-assembly 
and the 8-in. flange-joint tests respectively, has been 
shown in the First Report. Further impact tests 
have been carried out purely for the purpose of recording 
the effect of prolonged heating on bolt materials A to D 
at the temperatures at which the bolt-assembly and 
flange-joint tests were made. The impact tests have 
been made at air temperature, using the British Standard 
three-notch 10-mm. by 10-mm. Izod impact test-piece 


and an impact machine having a striking energy of 


12 ft.-lb 

The results show that A after 57 days under 
at 975 deg. F., was seriously embrittled, and 
that the conditions imposed on bolt steel D in the pipe- 
joint tests greatly the impact value of the 
steel. In these two cases the materials had been under 
stress, but much the same reduction in impact value 
for steel D was produced after prolonged heating 
without stress. Steels B, C, and D were tested after 
heating without stress for 31 days at 975 deg. F., the 
temperature of the bolt-assembly tests ; little reduction 
in impact value was found. From these results for steel 
D, it was considered that prolonged heating at 900 deg. 
F. might have a more serious effect than at 975 deg. 
or than two days’ heating at 1,000 deg. F. ; 
and when such tests were made this proved to be correct. 
There is evidence that impact-test results tend, like 


steel 


stress 


reduced 





one or 


creep-test results, to be influenced by time as well as 
temperature, and it is possible that where a reduction 
in notched-bar impact value occurs in the tests, given 
sufficient time at the test temperature, further reduction 
to the point of embrittlement might take place. 

(70 be 


continued.) 
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CRANKLESS DIESEL 


In ENGINEERING, vol. cxxxix, 
gave an illustration and short description of the crank - 
less Diesel engine of the Michell type manufactured b 
Messrs. Sterling Engine Company, 1270 Niagara-street 
Buffalo, New York. Since that date, however, th: 
engine has been developed to an extent which renders 
a further account desirable. A marine-type engin 
of 150 h.p. at 1,200 r.p.m. is illustrated in Fig. ! 
above, and a generator set, with an output ot 
100 kW at the same speed, is illustrated in Fig. - 
Fig. 1 shows the engine in a partly dismantled cond 
tion, and is, perhaps, the most informative. The engi! 
works on the two-stroke cycle and has four cylinder 
each with two opposed pistons, there being thus fou 
pistons acting on each of the swash-plates, one of hic 
can be seen at each end of the engine. The cylinders 
which are in the centre, measure 4-25 in. bore b 
5-45 in. stroke. The pistons are of the « onventional tv 
with long skirts, and the connecting rods are coupled t 
gudgeons. This connection, however, is adopted 
give freedom of adjustment to the slipper pads on 
swash-plates ; the rods have no angular movement 
there is, in consequence, no angular side thrust. 
pads have babbitted faces and can be readily inspe 
when the covers are removed, as shown in Fig. | 

The cylinder ports, which are visible, as the 
intake manifolds and exhaust manifolds have | 
removed, completely encircle the cylinders. |! 
exhaust ports are first uncovered by one piston 
the air ports are then uncovered by the other pist 
The entering air, which is given a rotary motion 
the shape of the ports, scavenges the cylinder and t 
charges it, a uniflow effect being thus obtained. 
the air-intake ports and the exhaust ports are, of cour 
closed by the pistons as they travel towards the cent 
the compression stroke, the exhaust ports being « 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 











6776.) JANUARY 


In the above diagrams the figures plotted for tin and copper are the official closing cash quotations | 
and “ standard” metal, respectively. 
Middlesbrough prices are plotted | 


” 


of the London Metal Exchange, for “ fine foreign 


for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


FEBRUARY 


FEBRUARY 








MARCH 


The prices shown 


The prices given in the case of 
The 
The price of 


quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent ll. each, except in the case of the diagram relating to 


tin-plates, in which they represent ls. each. 
first. The scavenging and supercharging air is supplied 
at a pressure of about 4 lb. per square inch by a four- 
cylinder compressor driven directly from one set of 
pistons and having a rotary distribution valve. The 


inlet screen is visible at the left-hand of the engine, with | 


the open delivery passage, which connects it to the 
air intake, to the right. 
at 2,500-lb. per square inch pressure ; the compression 
pressure ranges from 500 Ib. to 550 lb. per square inch 
and the combustion pressure between 750 lb. and 800 Ib. 
per square inch. The exhaust temperature range is 
from 500 deg. to 600 deg. F. at full load. 

The crankshaft extends the full length of the engine 
ind has one central and two outer bearings. The 
cylinders, which are independent and easily removed 
individually, are grouped round the shaft. They are 
water-jacketed. The water pump is mounted on top 
of the engine and its capacity is sufficient to enable the 
temperature of the discharge to be kept down to 
140 deg. F. The pump also supplies water to the 
oil cooler, also mounted on top of the engine, two 
Purolater filters being fitted on the oil inlet. All 
internal parts are pressure-lubricated. The fuel con- 
sumption, with No. 2 Diesel fuel oil, is stated to be 
‘40 Ib. to 0-45 Ib. per brake horse-power per hour, and 
the mechanical efficiency is given as 85 per cent. overall. 
Reversal is effected by a planetary gear not shown in 
Fig. 1; a single lever only is required for operation. 
rhe standard reduction gears give optional propeller 
660 r.p.m., 800 r.p.m., 1,000 r.p.m., or 
1.200 rpm. Starting is easy and is effected in the 
usual manner. 
is similar to the marine set as regards the engine, but 


speeds of 


The airless fuel injection is | 


| ladder. 


The generating set shown in Fig. 2 | 


both the engine and generator are mounted on a| 


common bedplate. 


There is, of course, no reverse gear, | - ab age > 
gear, | it should have been, a fact which illustrates the desir- 


the conical casing between the engine and generator | 
housing a flexible coupling. Starting is by battery | 
charged from an auxiliary generator. The fuel pump, 
with its governor and transfer pump, the water pump, 


‘ubricating-oil pump, oil cooler and filters on top of the 


zine are all protected by a casing not shown in Fig. 1. 


er 








CANADIAN PropucTion or PetroLtEumM.—The pro- 
om tion of crude petroleum in Canada rose from 2,996,033 
Darrels in 1937 to 6,946,479 barrels in 1938. 


FACTORY ACCIDENTS. 

Wuite legislation has effected much in the reduc- 
tion of accidents in factories and workshops by insist- 
ence on adequate safeguards, its power to combat 
| ignorance, carelessness and foolhardiness is distinctly 
limited. By careful study of the periodical reports on 
| factory accidents issued by the Home Office, however, 
| the employer, his managers and his foremen may be 
| enabled to lessen the toll of human life, as they will learn 
| in what directions the various factors operate. Some 
illustrations may be drawn from Volume XXII, Janu- 
| ary 1, 1939, of the Home Office pamphlet How Factory 
| Accidents Happen. Much ignorance still seems to be 
| displayed in the handling of lifting tackle ; the employ- 
|ment of a sling with its legs at a very wide angle 

which enormously increases the stress, is a case in point, 
but there are other equally unintelligent practices. 
Three men tried to hoist a plank weighing 170 Ib. by 
attaching a gin-wheel to one of the upper rungs of a 
Had they stopped to think that, as the tension 
of a rope thus employed must be the same from end 
to end, and that they were pulling with a force equal 
to the weight of the plank, they might have realised 
that no normal rung would stand a live load of over 
3 cwt. at its centre and no one need have been injured. 
An almost similar case was in the lifting of a heavy 
girder. The load was divided between a crane and 
a set of pulley blocks, the block rope being hauled by 
a winch. The distribution of the load was supposed to 
be correctly proportioned, but no account had been 
taken of the downward pull of the winch on the top 
block, which was overloaded and broke at the hook. 
Incidentally, the block had been marked for a safe 
working load approximately 60 per cent. greater than 


ability of those responsible having proper knowledge 

of the proportions of lifting tackle, a dead-load test 

being misleading without such knowledge. 
Carelessness involved a death in at least one case. 


| A rolling mill for sheets of thin phosphor-bronze, 13 in. 
wide, was provided with a bar in front of the rolls in 
which guide pegs were supposed to be inserted. The pegs | 
were omitted, and a sheet in entering the rolls did so at 
an angle, the resulting twist pinning the operator’s leg 
severing 


against the mill housing and his femoral 





artery. Accidents arising from machine tools with 
| moving tables were illustrated by a case in which the 
operator’s hand was crushed between a large casting 
| on the table and the upright ; and in another case by 
| projecting clamps on the rotating table of a vertical 
| boring mill catching an operator’s clothing and flinging 
| him on to the tool box. Loose clothing should be 
| watched by foremen, even such an apparently harmless 
| machine as a rotating wire brush causing an accident 
| by catching its operator’s scarf. Carelessness, too. 
must be blamed for the throwing in of a wrong switch 
| which resulted in a man engaged on repairs to a sta- 
| tionary conveyor being entrapped, though in this case 
| the two switches were not sufficiently differentiated. 
Foolhardiness is chiefly exemplified by cases of 
attempted clearance of choked machines or the 
attempted setting up of moving parts. Steps should 
| be taken to convince those concerned that no degree 
| of familiarity with the machine they operate ensures 
immunity from accident. Here and there throughout 
the pamphlet accidents are recorded as occurring due 
to defective machinery or apparatus, and the appro- 
priate safeguarding measures are indicated. Examples 
of such cases lie in the control of the jibs of excavators, 
the fencing of a trough in a paper-mill potching machine. 
|and so forth. The risks which attend the grinding and 
| polishing of magnesium-alloy parts owing to ignition 
of the dust are given point to by the death of a boy of 
seventeen engaged on this work. The precautions 
necessary to avoid a repetition of such an accident are 
set forth in detail. Altogether the lessons conveyed in 
these pamphlets cannot be neglected, and a regular and 
full perusal of them is recommended. They are pub- 
lished quarterly by H.M. Stationery Office and sold for 
3d. net per copy. 








CATALOGUES. 


Electric Control.—The electric control of machine tools 
is the subject of a catalogue issued by Messrs. Brookhirst 
Switchgear, Limited, Northgate Works, Chester. 

Sound-Resisting Floors—We have received from 
Messrs. Truscon Floors, Horseferry House, Westminster, 
8.W.1, an illustrated brochure giving particulars of 
sound-resisting floors. 

Friction Hoists and Lifts.—Messrs. Pickerings, Limited, 
Globe Elevator Works, Stockton-on-Tees, makers of 
electric hoists and lifts, have sent us catalogues describ- 
ing these products in detail. 


Fans.—Messrs. Davidson and Company, Sirocco 
Engineering Works, Belfast, have issued an ‘ Aeroto 
mine fan leaflet, listing industrial undertakings where 
these fans are in use. 


Steel Sheet Piling.—-A brochure recording tests of the 
durability of Larssen steel piling has been sent to us by 
Messrs. The British Steel Piling Company, Limited, 
Thames House, Millbank, London, 8.W.1. 

Independent Lighting Sets.—Messrs. R. A. Lister and 
Company, Limited, Dursley, Gloucestershire, have 
formed a new A.R.P. department to deal with emergency 
lighting, particulars being given in a brochure, of which 
a copy is to hand. 

Filing Machine.—Messrs. George H. Alexander 
Machinery, Limited, Coleshill-street, Birmingham, have 
sent us a leaflet describing a new filing machine which is 
stated to eliminate the back stroke when filing, thus 
prolonging the life of the files. 

Economisers.—A catalogue issued by Messrs. Senior 


| Economisers, Limited, 11, Southampton-row, London, 


W.C.1, describes the Heenan twin-tube economiser and 
the Senior * economiser, giving particulars of 
many large installations carried out. 

Vee-Rope Drives.—To enable stock drives to be quickly 
selected without calculation Messrs. Crofts (Engineers), 
Limited, Thornbury, Bradford, have issued a catalogue 
which, they state, covers all normal drives and 95 per 
cent. of general industrial applications. 


Cables and Accessories.-Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have issued leaflets 
giving particulars of the high-voltage cables which they 
manufacture ; and also of their mining-type coupling 
box, and condensers for electric-discharge lamps. 


Petro-Flex Tubing.—Messrs. 8. Smith and Sons (Motor 
Accessories), Limited, Cricklewood Works, London, 
N.W.2, have sent us a leaflet describing the tubing and 
fittings made by Messrs. Petro-Flex Tubing Company, 
Limited, for which they are sole selling agents. 


Fiwving Devices.—Messrs. The Rawlplug Company, 
Limited, Rawlplug House, Cromwell-road, London, 
8.W.7, have issued a new brochure describing their 
Rawlplastic material and plugs, screw anchors, and the 
‘* Rawldrive,” which is driven home by a hammer. 


Aeroplanes.—We have received from Messrs. de 
Havilland Aircraft Company, Limited, Hatfield Aero- 
drome, Hertfordshire, a booklet giving the dimensions, 
weights and performances of their aircraft, and also 
a catalogue devoted to the new Moth Minor machine. 


Pyrometers.—_We have received from Messrs. Cam- 
bridge Instrument Company, Limited, 13, Grosvenor- 
place, London, 8.W.1, a leaflet describing their thermo- 
electric pyrometer, for the measurement of temperatures 
up to 1,400 deg. C. (2,550 deg. F.). The instrument is 
a development of the original Callendar recorders which 
they have made for 40 years. 
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**ENGINEERING"’ ILLUSTRATED 
PATENT RECORD. 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 

Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of \s 
The date of the advertisement of the acceptance of a Complete 

Specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the word “ Sealed" is appended. 
Any person may, at any time within two months from the date of 

the advertisement of the acceptance of a Complete Specification 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acta. 


ELECTRICAL APPARATUS. 


497,491. Elliott Brothers (London), Limited, of 
Lewisham. and C. F. Pizzey, of London. Smoke- 
Density Recorder. (4 Figs.) June 24, 1937.--The 
invention is a method of heat-insulating and cooling 
the photo-electric cell of a light-beam type of smoke 
density recorder which enables the apparatus to be 

ifely used in places where the temperature is high 
The beam is emitted by an electric lamp and is passed 
through a lens, both the lamp and the lens boing mounted 
in & casing which is supported so that the light beam is 
directed through apertures in the opposite walls of the 
boiler flue 8 The lens is protected by a plane glass 
cover and an elongated tubular shield 13. The light 
sensitive part of the apparatus consists of a casing 16 
in which are mounted a selenium cell 14 of the photo 
rectifier type and a lens which focuses the light beam 
ufter it has passed through the flue on to the cell. This 
lens is also protected by a glass cover and a tubular 
shield 19 The two shields 13, 19 are spaced from the 
flue so that there is no likelihood of smoke or grit 
entering them If there is a possibility of a positive 
pressure being built up in the flue, light flap-valves, 
which are normally open, are provided over the aper 
tures. These close automatically when the flue pressure 
builds up. The selenium cell 14, Fig. 14, is heat-insu 
lated and is held by a removable securing strip in one 
end of a metal tube 20, the other end of which is attached 


Fig. 1. 
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by an annulus of heat-insulating material to the inner 
face of the casing wall 16! The tube itself is located 
within a chamb« with a lining of a synthetic-resin 
composition, separ ated’ from the walls of the casing 16 
by a space filled with glass wool or granulated cork 
{round the tube 20 is coiled a copper tube 25 through 
heat-insulated 


h operates 


which cooling water is circulated The 
chamber also contains a thermostat 27 whic 
an electric warning device upon the temperature exceeding 
a predetermined value, say 40 deg. C. to 45 deg. C The 
thermostat is a bi-metallic strip enclosed in an evacuated 
glass container, and is enveloped closely with a brass 
tube which is soldered to the copper tube 25. Should it 
be found that an abnormal rise in temperature is due to 
a fault in the cooling system and that it cannot be 
quickly corrected, the cell can be simply and quickly 
removed from the unit, The casings 3, 16 and the 
whole of their contents are supported from the front 
walls, which are strong metal plates The rest of each 
casing 18 of light sheet steel secured to the front wall 
in a quickly detachable manner by bolts and cross-bars 
lo facilitate the setting of the apparatus, which is done 
from the light-transmitting part, the latter is provided 
with a duplicate terminal box 36, whichis permanently 
connected to the terminal box 34 on the receiving part 
The recording apparatus is connected at the duplicate 
terminal box by a short lead so that it may easily be 
seen by the operator who is adjusting the focus of the 
lamp and so on. Ordinarily, the recording apparatus 
will be located at a considerable distance from the other 


apparatus In order that the indications of the apparatus 


mav be those of average smoke densities over periods 
of time of the order of, say, ten seconds, the recording 
instrument, which is usually a moving-coil millivolt meter, 
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has a very high damping. The permanent magnet is of 
nickel-aluminium or nickel-aluminium-cobalt steel pro 
ducing a very high gap flux density, and the moving 
coil is wound on an aluminium former. Such an 
instrument will not respond to transient variations in 
the smoke density. (Accepted December 21, 1938.) 


LIFTING AND HAULING APPLIANCES. 


492,715. J. and E. Hall, Limited, of London, 
and J. A. May, of London. Escalator. (4 Figs.) 
March 23, 1937.—-In present types of escalator, noise 
usually occurs on the inversion of the steps at the end 
of their upward or downward course by reason of the 
trailing rollers dropping from the upper to the lower 
track surface, and the invention aims at preventing 
this noise An endless belt @ is mounted on pulleys 
m and m! to lie in a substantially vertical plane adjacent 
the path of the steps of the escalator as they move from 
a position in which the trailing rollers d of the steps 
travel on the inner rail ¢ to the position in which the 
steps are reversed and the trailing rollers travel on the 
outer rail f. The upper and lower pulleys are so disposed 
that, as the steps pass into the curved part of their 
travel they come into contact with the belt a, deflecting 
it so that pressure is first applied to the forward end of 
a step, then to the normal top face and then at the rear, 











(492,7/5) 





the pressure being slowly and uniformly reduced as the 
step approaches the lower position of contact with the 
belt. The trailing rollers d of each step are thus supported 
by the belt, and pass slowly and silently from the surface 
of the inner track e to the surface of the outer track f 
between which they run. Pulleys o and o! space the 
belt so that it does not rub against itself in its move- 
ment under the pressure of the steps, and are adjustable 
horizontally to give the tension required in the belt. In 
the travel of the steps at the top of the escalator, the 
device serves partly to support the weight of the step 
as the trailing roller moves from the inner rail to the 
outer rail. In the movement of the steps at the bottom 
of the escalator, however, the rollers d would normally 
drop from the outer to the inner rail in a direction away 
from the belt, which cannot therefore oppose it. Hence 
the belt bears against the steps at a position such that 
the transfer of the trailing roller from the outer to the 
inner rail is effected by pressure applied by the belt 
before the position is reached at which the roller would 
have otherwise fallen from the outer into the inner rail. 
Thus at the top of an escalator it damps the fall of the 
trailing rollers from the inner to the outer rail and at the 
bottom applies a positive pressure to lift the trailing 
roller from the outer rail to the inner rail. A greater tension 
will therefore be required at the bottom of the escalator 
than at the top. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, 
&c. 

491,633. The Associated Equipment Company, 
Limited, of Southall, E. J. H. Jones, of Wembley, 
and A. A. J. Francis, of Greenford. Boring 
Machine. (4 Figs.) November 17, 1937.—The inven- 
tion is an easily controlled boring machine. The bed 
carries guideways for the table which supports the work, 
and the guideways terminate short of a column clamped 
to the bed. The column is formed with vertical guide- 
ways which support a carriage 18 for the boring spindles. 
A nut on the carriage engages a fixed vertical screw- 
threaded rod and is turned by a handwheel 21 for the 
adjustment of the carriage, which is coupled by a chain 
to a counterbalance within the column. An electric 
motor 22 is mounted on the carriage to drive the boring 
spindles, and the boring bars mounted on the — 
pass through the work into bearings supported by the 
work-table. The latter is moved by a lead screw, 
one end of which projects into a gearbox housed within 
the enlarged end 38 of the bed and is coupled to a shaft 
carrying a collar which supports the stub shafts of the 
planetary bevels of a differential gear. Two electric 
motors, one high-speed and one low-speed, drive the 
lead screw through the differential gear. The high 
speed motor drives the planetary bevels of the differential 
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gear through spur and bevel wheels, while the driv; 
from the low-speed motor is transmitted to the planetary 
bevels by a worm wheel driven by @ worm on a shaft 
of a change-speed gear coupled to the motor. For a 
slow feed, the high-speed motor spindle is held station 
by an electromagnetic brake 72 which comes 
operation automatically when the motor is de-enc ry 
While the high-speed motor is running, the side of the 
differential gear connected to the low-speed mot $ 
held stationary by the worm and worm wheels w! 
permit of only one-way transmission of the driv: 
brake 72 is set to slip at loads above the heaviest feed 
load and thereby neutralises the feed motion by allow 
slip in the differential. To simplify the control oi 
machine, push-button control boxes 73 and 74 ‘ 
carried by an arm 75 pivoted on the top of the column, 
of sufficient length to bring the boxes in line wit! 











forward end of the table when the latter is midway of 
its travel. The arm 75 can be swung to one or other 
side of the machine. The free end of the arm 75 carries 
a T-piece supporting the push-button boxes, the leads 
from the push-buttons passing through the T-piece 
andthe arm. One push-button box has “ start,” “ stop ” 
and “inch” buttons for the control of the spindle 
motor 22, while the other has “fast forward,” “ fast 
reverse,” and “feed ”’ buttons for the control of the 
two feed motors. Two further buttons marked “ off 
and “set,” respectively, stop the feed motors and reset 
their controls in readiness for re-starting one or both. 
The attendant has complete control of all operations 
from either side of the table adjacent to the point of 
engagement of the tool and the work. A reversing switch 
88 reverses the low-speed feed motor to allow of boring 
operations in the reverse direction. The change-speed 
gear provides alternative cutting speeds, selected by 
means of the levers 89 on the top of the bed, which 
are accessible from each side of the bed. (Sealed.) 


MOTOR ROAD VEHICLES. 


496,831. P. Riley, of Coventry. Military Motor 
Vehicle. (3 Figs.) September 15, 1937.—The inven- 
tion is a military motor vehicle for carrying machine guns, 
searchlights, sound-receiving or wireless apparatus, c., 
and is of the kind which has independently sprung 
driving and steering wheels at each end of the chassis. 
The chassis-frame consists mainly of a tubular backbone 
member 11 secured at its ends to the casings 12, 13 of 
two differential gears. Secured to one of these, 12, on 
the outer side opposite to the backbone member, is a 
four-cylinder engine arranged with its flywheel 15 inwards 
adjacent the differential gear, the crankshaft axis being 
just above the differential and co-axial with the backbone 
member. The clutch can be incorporated in the engine 
unit in the usual manner, but it is better arranged at the 
other end of the chassis, at 16, adjacent a gearbox 17 
mounted on the outer side of the other differential 
casing. The crankshaft drive to the clutch and gear- 
box is by a shaft 18 running through the backbone 
member. Driven from the gearbox is a tubular shaft 19 
carrying a worm which meshes with the differential gear 





in the casing 13. This shaft is splined to another tubular 
shaft, surrounding the main driving shaft 18, which, 
in turn, drives a third tubular shaft 23 carrying a worm 
by which the differential gear next the engine 1s driven 
The tubular shafts are journalled in the backbone 
member and form the bearings for the driving shaft 15 
The drives for the road wheels are taken from the 
differentials through swinging half-axles. All four wheels 
are steered. The suspension of each road wheel consists 
of a cylinder mounted parallel to the backbone member 
midway between the road wheel and the backbon« 
member, each pair of cylinders being connected to it 
by transverse channels. Within each of the cylinders 
is a spindle formed with a crank arm which is connected 
by a bracket to the swinging half-axle on the undersid 
The spindle rotates a screw thread on which runs a nut 
bearing on both end-faces against substantial compression 
springs. The engine and gearbox are very accessible, 
as either can be removed and replaced without the rest 
of the chassis being disturbed. These two component» 
can also be arranged so that they do not project forware 
or rearward beyond a line at 45 deg. to the vertica 
through the points of contact of the road wheels wit 
the ground. They are, therefore, well out of the w 
when the vehicle is negotiating ditches lecept: 
December 7, 1938.) 
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WIND - TUNNEL EQUIPMENT OF 
MESSRS) BLACKBURN AIRCRAFT 
LIMITED. 


AtTHouGH for fundamental and general research 


work in aeronautics very elaborate and costly | 
equipment is necessary, many of the problems which | 
confront the aircraft designer in the course of his | 


regular work can be solved with sufficient accuracy 


for all practical purposes with the aid of apparatus | 
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largely eliminated. That such considerations have 
weight in normal times will be obvious when it 
is remembered that several large aircraft-manufac- 
turing firms have been employing their own wind 
tunnels for many years, and it is therefore hardly 
necessary to point out that the provision of this 
class of equipment is of paramount importance at 
the present time, when no effort to expedite the 


| production of aircraft can be spared. 
In 


these circumstances, considerable interest 
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that can be provided by manufacturers without 
unduly taxing their resources. It is, obviously, of 
very great convenience for the experimental work 
required by the designer for the determination of 
design data, checking the effects of modifications, 
&e., to be carried out within the organisation and 
under his direct control. If this can be done the 
delay, which is quite unavoidable when problems 
have to be submitted to the already fully occupied 
Government laboratories, is avoided. It is, in fact, 
no exaggeration to say that the effect of some 
minor alteration in design can often be determined 
in @ firm’s own wind tunnel in a few minutes instead 
of in a few weeks, and thus the temptation to employ 
scientific guesswork ” in place of measurement is 
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attaches to the wind-tunnel equipment recently 
installed by Messrs. Blackburn Aircraft Limited, 
in their works at Brough, East Yorkshire, which 
we are able to illustrate and describe by the courtesy 
and co-operation of the firm and of Messrs. 
Cambridge Instrument Company, Limited, 13, 
Grosvenor-place, London, S.W.1, the makers of the 
aerodynamic balance employed and of some other 
items of equipment. The general arrangement of 
the whole installation is illustrated by the elevation 
and plan reproduced in Figs. 3 and 4, respectively, 
on page 424. It will be seen that the wind tunnel is 
housed in a single-storey brick building measuring 
75 ft. by 40 ft. internally, an annexe measuring 
45 ft. by 36 ft. in plan, providing space for a model- 


making shop, office, laboratory and plant room. 
As will be clear from the plan, Fig. 4, the wind 
tunnel is of the closed-circuit type, which enables 
a higher wind speed to be obtained for a given power 
than is possible with the type in which the air, 
after passing through the tunnel, is allowed to escape 
into the room through a diffuser and come practi- 
cally to rest before re-entering the tunnel. It is 
constructed of l-in. Columbian pine, which is 
tongued and grooved and lined with }-in. aircraft 
plywood, varnished and polished. The working 
section is rectangular, measuring 7 ft. wide by 5 ft. 
deep, and from this the section gradually changes 
to circular at the fan, which is 8 ft. in diameter 
and of the four-bladed type. Bolted covers are 
provided in the tunnel walls near the fan to give 
access to it, and one of these is shown removed in 
Fig. 7, on page 425. After leaving the fan the air 
passes between straightening vanes, the object of 
which is to remove the swirl imparted to the air 
by the fan. The straighteners, of which there are 
eight, are radial wooden blades of aerofoil section, 
the incidence increasing from the centre outwards, 
as can be seen in Fig. 7. Downstream of the fan 
and straighteners the tunnel section changes to 
square, as will be clear from Fig. 1, which shows the 
exterior of this part of the tunnel. The air then 
turns sharply at right angles into a part of the tunne! 
of square section and of gradually increasing area, 
which leads it round through three other right-angle 
bends to a convergent nozzle through which it is 
returned to the working section. The expansion 
ratio, i.e., the ratio of maximum area to minimum 
area, is 44:1. To guide the air round the right- 
angle bends without the production of eddies, a 
set of closely spaced vertical deflecting vanes is 
fitted at each bend, the set near the fan and 
straighteners being clearly indicated in Fig. 4 and 
the others being similar in form but of larger 
dimensions. The deflecting vanes are constructed 
of wood of aerofoil section, the leading edges being 
solid and the remainder being built up of plywood. 
The balance, which is of the Farren type and can 
be used for measuring the lift, drag and pitching 
moments on a complete aeroplane model directly, 
is mounted on the top of the tunnel over the working 
section. We shall describe it in detail later. The 
models used are of wood and are generally made 
one-tenth full size, but the wing span is not allowed 
to exceed 5 ft. They are constructed in the 
adjoining model-making shop, whieh is equipped 
with the necessary machine and other tools and 
appliances. The wind-speed range obtainable is 
from 60 ft. to 180 ft. per second, and the corre- 
sponding range of Reynolds numbers at which 
tests can be carried out is from 0-3 x 10° to 
0-9 x 10°. The fan is directly coupled to a 
variable-speed commutator motor of the Schrage 
type which is supplied with three-phase current 
at 400 volts and 50 cycles. The motor, which was 
supplied by Messrs. Fuller Electrical and Manufac- 
turing Company, Limited, Fulbourne-road, Wal- 
thamstow, London, E.17, is of 100 h.p. and has a 
speed range from 105 r.p.m. to 840 r.pm. A 
contactor-type starter, shown on the right in 
Fig. 5, on page 425, is employed, but the speed 
variations are obtained by the rotation of two sets 
of brushes in opposite directions round the com- 
mutator. For this purpose a small auxiliary motor, 
shown on the left in Fig. 5, is provided, the motor 
driving, through reduction gearing, pinions which 
engage with toothed rings carrying the two sets of 
brush holders. By means of push-buttons located 
on the instrument board at the back of the operators’ 
table, and at other convenient points, the main 
motor can be started and stopped through the 
agency of the contactor starter, while other push- 
buttons in the same positions cause the small 
auxiliary motor to run in one direction or the other 
as long as they are depressed, and thus enable the 
speed to be increased or reduced as required. An 
ammeter mounted on a bracket attached to the 
wall of the tunnel near the motor, and shown on the 
left in Fig. 1 on this page, can be seen from practic- 
ally any part of the working space in the wind- 
tunnel building, and a tachometer is mounted on 
the instrument board, as shown in Fig. 2. These 
give a rough indication of the wind speed in the 
tunnel, but for its accurate measurement a 
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Fan 


in the illustration. The instrument is used by 


raising the movable reservoir on the column by 
means ot a friction gear until the pressure applied 
to the fixed reservoir is balanced out. The balance 
\8 indicated by the shape of the meniscus formed 
between the castor oil, with which the upper part 
of the indicator is filled, and the water which tends | 
to rise or fall in the central tube of the indicator. 
The height to which the movable reservoir has to 
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Fie. 6. CHatTrock GAUGE WITH OPTICAL PROJECTOR. 
indicator. This cock is normally closed, and it is 
|opened cautiously until the applied pressure has 
| been practically balanced out by raising or lowering 
the movable reservoir. The instrument also differs 
from the Chattock gauge in the method of reading 
the position of the meniscus, the low-power micro. 
scope used in the earlier Chattock gauges being 
replaced by a lamp and lens which form a magnified 
image of the meniscus on a ground-glass screen. 
This screen, prominently shown in Fig. 6, is provided 
with a hood so that the image can be seen in day- 
| light, and it will be obvious that a gauge so fitted 
| is much easier to use than one involving observation 
| through a microscope. 

(Z'o be continued.) 
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| The History of the Highland Railway. By H. A. Vau- 
LANCE. London: Arthur H. Stockwell, Limited. 


(Price 10s. net.} 
| EVEN in its simplest forms, railway history is always 
interesting, and at its best it can present tales of 
fortitude and noble endeavour that, mutatis mutan- 
| dis, compare favourably with any legend of the days 
|of chivalry. By no stretch of imagination can the 
| Highland Railway be regarded as an undertaking 
|of major significance in the development of land 
transport, yet it possessed an individuality, the 
| memory of which is worth preserving. Only during 
| the war years did it assume a vital importance as 
| the sorely-stressed link between the South and the 
| naval bases at Inverness, Invergordon, and beyond. 
be raised to effect a balance is, of course, a measure | For that brief period it was assured of all the traffic 
of the applied pressure and can be read to within | it could handle, even with the aid of borrowed 
+ 0-05 mm. over a range of 20 cm. Errors due to | locomotives and rolling stock. The rest of its 
changes in the volume of the rubber tubing have | career was a long struggle to make ends meet. 
been shown to be within the above-mentioned limits| Mr. Vallance, as honorary secretary of the Rail- 
of accuracy. In order to prevent violent dis-| way Club, is excellently placed to collect, collate 
turbances of the level of the indicating meniscus|and check the many small points of historical 





STRAIGHTENING VANES. 


when the applied pressure changes, a cock is fitted | detail not normally to be found in public sources 
in the tube connecting the fixed reservoir with the | of information. 


The line, originally the Inverness 





420 


and Nairn Railway, was opened on November 5, 
1855, but the author goes back beyond that date, 
starting his survey with the 1745 rebellion. ‘The 
first project for a direct line through the moun- 
tainous country between Inverness and Perth was 
that of James Mitchell, an Inverness civil engineer, 
but the scheme was before its time. Fifteen years 
later it was revived, eventually to become fact as 
the Inverness and Perth Junction Railway, which 
amalgamated in 1865 with the Inverness and Aber- 
deen Junction Railway (incorporating the former 
Inverness and Nairn) to form the Highland Railway. 


The combined undertaking had a track mileage of 


only 242, which was rather more than doubled in 
the next half-century by successive amalgamations. 
The length of the line was some 505 miles when 
the system was merged in the London Midland and 
Scottish Railway on December 31, 1922. 

The civil-engineering features of the line are 
touched upon only in passing, but Mr. Vallance 
devotes a chapter to the operational difficulties 
arising from snow, and deals at some length with 


the locomotive developments under the seven | 


superintendents, from William Barclay (1855 to 


1865), to Mr. D. C. Urie, who transferred with the | 


company to the London Midland and Scottish 
Railway. The first superintendent of the Highland 
Railway after it had assumed that name was the 
famous William Stroudley, who left, after four 
years’ service (1865 to 1869), to take up a similar 
position on the London, Brighton and South Coast 
Railway. Among several early photographs of 
locomotives, which the book contains, is one of a 
0-6-0 saddle-tank engine, designed by Stroudley, 
which was one of the first three engines to be built 
at the company’s Inverness shops, and is quite 
clearly a prototype of the well-known “ Terriers *’ 
of the Brighton line. Other illustrations in the 
book include the maps so necessary in any railway 
history, and an appendix summarises much data 
regarding the component lines, their officials, and 
the principal dates in their chronology. The index 
might have been made more comprehensive, but is 
not inadequate for most requirements. 


Geology jor Engineers. By BRIGADIER-GENERAL R. F 
Sorsnre. London: G. Bell and Sons, Limited. [Price 
12s. 6d. net.) 

GeroLtocy, although long recognised as a subject 

with which the engineer should have some acquaint 

ance, is liable to be regarded as rather academic and 
unpractical. It does not become “ out of date ” so 
quickly as many other branches of study, and there 
is a tendency, therefore, to neglect it, with the 
comforting reflection that it can always be “ looked 
up” when the need arises. In such circumstances, 

General Sorsbie’s book will prove its value, as it is 

designed to provide engineers with the facts that 

they are likely to require, without the necessity of 
searching for them in a mass of irrelevant material. 

Thus, Part I, containing 93 pages, deals with 

dynamical geology such as denudation, weathering 

and volcanic movements, structural geology, 

minerals, and the study of rocks; Part II is a 20- 

page summary of geological surveying; while 

Part ILI, dealing with the practical applications of 

geology which most concern the engineering reader, 

extends to 200 pages. The relative lengths of the 
three parts are in themselves a commentary on the 
character of the book. 

In his preface, the author acknowledges assistance 
received from the late Professors Lapworth, Cole 
and Bauerman, and from Mr. Hayden, of the 
Geological Survey of India, in the preparation of the 
first edition; the fact that this was published in 
1910 serves to show how stable a subject geology 
is. Such changes as have been made in the book 
are principally in the presentation, as shown in a 
greater consideration of modern engineering require- 
ments ; for instance, the chapters devoted to applied 
geology have been appreciably extended, while those 
on historical geology, and the chapter on indoor 
geology, which were given in the first edition, are 
now omitted. The author gives as the reason for 
omitting indoor geology, that for this subject it is 
preferable that the engineer should consult a pro- 
fessional chemist ; but it might be suggested that, if 
he distrusts his geological knowledge, he would be 
even better advised to consult an expert geologist. 
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Criticism may be levelled, perhaps, at the number 
and length of the quotations from other works; a 
large part of the chapter on roads and canals is 
reprinted from Aitken’s Road-making and Mainten- 
ance, Dobson’s Pioneer Engineering, and other works, 
and it includes also extracts from an article on 
‘“* Broken-Stone Roads,”” published in ENGINEERING 
in 1905. This policy, however, is deliberate, with 
the intention of saving the inquirer the time-con- 
suming task of searching for the information in a 
large number of text-books and periodicals. A 
bibliography at the end of each chapter enables the 
search to be extended if desired. The section on 
canal-making is disappointingly brief, no mention 
being made of such modern large-scale practice, 
and its associated geological problems, as is repre- 
sented by the Welland and the Panama canals. 
Another weakness in the book is the paucity of the 


illustrations, a defect that is the more regrettable 


because geology is a subject which lends itself well 
to photographic illustration. 





Diesel Engines. By B. J. von Bonoart. London: 
Chapman and Hall, Limited. [Price 21s. net.] 
Some time ago a somewhat alarming suggestion was 
made, that all text-books should be compiled by 
committees charged with the duty of establishing 
the accepted facts of the several subjects and adding, 
by slow degrees, such further knowledge as expert 
opinion might agree to accept as axiomatic. In 
thermodynamics, for example, the classical work of 
Ewing would provide the basis, to which the com- 
mittee would add, as advancing knowledge seemed 
to justify revision. If the idea had been applied to 
a basic book on Diesel engines, Mr. von Bongart’s 


treatise would not have appeared. This would | 


have been unfortunate, because his points of view 
are sometimes valuable, although some of his 
conclusions are open to question. If the complex 


phenomena of the Diesel engine had had to await | 


authoritative statement by cautious committee- 
men, much of interest would have remained unsaid. 

Mr. von Bongart is a consulting engineer who 
gives the results of his own practical experience in 
addition to drawing upon a wide selection of pub- 


lished information. The field that he covers is 
wide, automobile, aircraft, railcar, and marine 
Diesels being included, and the best practice 


sampled of Europe, Great Britain and America. 
One of the best chapters deals at considerable length 
with the inexhaustible subject of combustion- 


chamber design, a sphere in which conjecture, 


intuition and imagination seldom encounter the 
repressive influence of certainty. The author makes 
a brave effort, however, to place his thesis on a 
rational foundation, and in lucid chapters on fuel 
atomisation, pumps, nozzles, and injection systems 


he provides several lines of well-directed thought on | 


which may be pondered the bewildering variety of 
combustion chambers. The chapter on fuel pumps 
is particularly attractive and complete. It is sur- 
prising, however, that a book so judiciously propor- 
tioned in many other respects should contain only 
eight pages devoted to balance and vibration. 


Klementary Technical Electricity. By R. W.HutTcHinson. 
London: University Tutorial Press, Limited. [Price 
5s. 6d.) 

Mr. Hurcurson has written a number of useful 

text-books for the University Tutorial Press, well 

suited to the needs of students in comparatively 
elementary grades, and particularly to the purposes 
of private study. Among them was Junior Technical 

Electricity, which now appears in a revised and 

extended form under the title given above. It is 

no mere re-issue, however, but is virtually a new 
book, and one that can be recommended as very 
good value. The author's declared object has been 
to give a clear and accurate insight into electrical 
theory as well as into the elements of practical 
engineering. His success can be gauged by refer- 
ence to the chapter on alternating-current theory, 
which is embraced within 17 pages. It is really 
impracticable to deal thoroughly with this subject 
without adopting more advanced methods than 
would be appropriate to such a work as the present, 
but the student who applies himself to these pages 
will absorb nothing that he must later unlearn (the 
bane of so many elementary explanations), and 
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should acquire the ability to make simple calcula. 
tions accurately. It is possible that he may not 
notice the necessary omissions in the demonstra. 
tions on pages 323 to 325, and may even be per. 
suaded that he understands the subject. It is to be 
regretted, however, that the formule for impedance 
are stated in the clumsy form 2 7 f L, and that use 
is not made of the standard symbols X and Z. 

The standard in physical theory appears to be 
roughly that of matriculation, and, after all, much 
|may be done by mastering Ohm’s Law, which, for 
| some reason, seems to evade the grasp of the less 
apt student. In addition to the usual laboratory 
| equipment, however, direct applications to industry 
are illustrated wherever possible ; for instance, in 
the references to lifting magnets, and battery 
charging, and in the really useful notes on commer. 
| cial and standard measuring equipment. Some 
parts, such as the magnetic properties of iron and 
| steel, photometry, and direct-current machines, 
which have a direct practical application, are dealt 
with more fully than is usual in elementary text- 
books on pure science. The amount of information 
that has been packed into this smal] compass, in 
fact, is surprising, and involvessome risk that student 
readers who find in the book an explanation of so 
much that is of practical importance may fail to 
realise how much more is still to be learned ; for 
example, after reading the description of the com 
mutator electricity-supply meter, they may not ap- 
preciate that this is one of the least important types. 


Der Indikator. Seine Theorie und seine mechanischen 
optischen und _ elektrischen Ausftihrungsarten. By 
Proressor K. J. DE JuHASZ AND Dr.-Ing. J. GEIGER 
Berlin : Julius Springer. [Price 27 marks.] 

Since the time of Watt, the indicator has been an 

important aid in the study and development of 

reciprocating prime-movers, compressors and pumps. 

A factor contributing to its present forms has been 

the introduction of high-speed engines, requiring 

instruments of the lightest possible construction. 

Progress in this direction still continues, as is 

evidenced by current patent records ; recent inven- 

tions of the kind relate to devices not only for the 
direct measurement of mean pressure, but for use 
in other connections, such as the investigation of 
stresses in guns. The appeal of the present work, 
therefore, should be wide. It should be particu- 


| larly useful to patentees and their agents, as the 


authors have taken the trouble to cite the appro 
priate patent specifications in the text. The numer 
ous line drawings are a commendable feature. 

The book is, however, more than a mere historica! 
description. In chapter X, for example, an instruc 
tive comparison is made between the advantages 
offered by mechanical and electrical indicators. 
The chapter on the testing and calibration of 
modern indicators, also, is of a thoroughly practical 
nature. Several outstanding developments in recent 
years have arisen from the need for a reliable instru- 
ment for use with aero-engines, and to this end 
much experimental work has been carried out in 
this country, America, France, Germany, and else- 
where. The outcome of these investigations 1s 
summarised in the chapters dealing with electrical 
and optical types of indicator, and sections have 
been incorporated on the use of photo-electric cells, 
and on the principles involved in electrical methods 
of recording pressure. Students will welcome the 
chapter devoted to the related theory, although the 
value of this would have been enhanced, had more 
information been given about the effect of friction 
on the accuracy of actual instruments. The main 
points are explained, however, and this deserves 
mention because the theory of the mechanical ty} 
presents instructive problems in dynamics. ‘There 
is a good bibliography of books and papers, and a 
an index of names mentioned in the text but 
unfortunately, the volume lacks a general index 


Iso 


Processes and Machinery in the Plastics Industry. By 
KURT BRANDENBURGER. London: Sir Isaac Pitman 
and Sons, Limited. [Price 25s. net.] 

Tus book is a translation into English, by Mr. H. I. 

Lewenz, M.I.Mech.E.., of the first edition of Branden- 

burger’s well-known German treatise, Herste llung 

und Verarbeitung von Kunstharzpressmassen. and 
even to those who are already acquainted with the 
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EDGING AND BEVELLING MACHINE FOR VENEER; 


Messrs. F. MEYER AND SCHWABEDISSEN. 


German edition, which was published in 1934, the 


English version is likely to be welcome. Mr. Lewenz 
has not made the common mistake of following too 
literally the original composition; he has en- 
deavoured throughout to convey the author’s ideas 
in straightforward English terms, and by so doing 
has avoided the cumbersome constructions so often 
found in English books translated from German. 
We can find only one fault with the translator’s 
work ; he has adhered to the metric system in giving 
*ngineering data throughout the entire work, which 
means constant calculation or recourse to reference 
tables. For example, in giving pressures for injec- 
ton moulding, it would be easier for the majority 
of British readers to appreciate 12-7 tons per square 
inch than the 2,000 kg. per cubic centimetre quoted 
in the book. The object of the work is to give 
ener — on the moulding of synthetic 
= oe Pye compounds. Dealing first with 
. oe s employed, the author then describes 
unefal tafe ty pes of moulds in detail, and adds 
a Resse ge on the intricate devices which 
medion wl the production of satisfactory 
— ae ee chapters are concerned mainly 
on ing presses, their auxiliary machinery, 
aa ! standard methods of moulding. A chapter 
bp, a to managers and administrative 
; generally is one devoted to the organisation 
o : moulding factory. 
nt apy dewey Ses en as 
aye toca “an ping plastics industry, there 
Y, many omissions. Because of this 


Mr. Lewenz would probably have added to the 
value of his translation had he waited for the second 
edition, which appeared in 1938, and to which he 
constantly refers. As an alternative he might have 
included a comprehensive appendix giving at least 
a summary of recent developments. As the author 
is a practical man in the plastics industry, he has 
produced a book essentially for practical men, and 
while the engineer will not find therein complete 
instructions for running a moulding factory, nor 
the chemist much information for making synthetic 
resins, they will both find a wealth of practical 
information obviously written by one who knows 
intimately the many pitfalls of plastics moulding. 
A possible disadvantage of the work, from the 
engineer’s point of view, is that the numerous 
photographs and drawings of moulding machi- 
nery, moulds, and auxiliary equipment depict, 
for the most part, plant of German origin, while 
that in general use in Great Britain is chiefly 
British or American. 





None the less, this present | 


version of Brandenburger’s work is undoubtedly one | 
of the most comprehensive books on practical | 


moulding appearing in the English language, and 
those who have so far studied only English or 
American literature on the subject will find much 


useful information that is entirely different from | 


standard English practice. references, 


Copious 


mainly to German works, are given throughout the 
book, and there is some compensation for a very | 
inadequate index in an extensive table of contents 
at the beginning of the work. 


| desired. 
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A. KNOEVENAGEL. 


MACHINE TOOLS AT THE 
LEIPZIG FAIR. 


(Concluded from page 365.) 


In addition to the very varied display of metal- 
working machine tools which was to be seen at 
Leipzig, there were also exhibits of woodworking 
tools by a number of makers. Some of these we 
have selected for illustration and description, and 
may begin with the special tool illustrated in Figs. 28 
to 30, on this page, which has been developed for 
bevelling the edges of veneer or plywood, prepara- 
tory to making glued joints. Clearly the machine 
can also be used for bevelling or otherwise forming 
the edges of timber for other purposes. The work 
is gripped between two travelling feed-chains fitted 
with shoes, and is carried past the rotating cutter. 
The arrangement of these chains is clearly shown 
in Fig. 29. They are driven by the electric motor 
to be seen at the right-hand of the machine in 
Figs. 28 and 29, and traverse the work at the rate 
of about 9 m. per minute. An adjustable fence is 
provided, against which the work is held to ensure 
that it travels in a straight line. The cutter, 
shown at a in Fig. 30, is driven by the vertical- 
spindle, 3-h.p. motor b, which is carried on a 
bracket c, pivoted at d. The motor, and with it 
the cutter, may be adjusted in a vertical direction 
by means of the handwheel e, which operates a 
leadscrew, causing the motor to travel up or down 
on the bracket c. The motor and cutter may also be 
set at an angle by swinging the bracket around 
the pivot d by means of a screw operated by the 
handwheel f. The distance of the cutter from the 
work is adjusted by the square-ended spindle g, 
which causes the member carrying the pivot d to 
slide in the main frame. This member is cylindrical 
and can be rotated through a small angle so that 
the motor and cutter may also be turned about the 
axis of the member carrying the pivot. The 
member is locked in position by the handle h. 
The only other controls which call for mention are 
the upper handwheel i, which serves to adjust the 
distance between the feed-chains and the pressure 
on the work, and the square-ended spindle j, which 
traverses the standard of the machine on the main 
bed. It will be clear that with a cutter of the 
diameter shown in Figs. 29 and 30 it would not be 
possible to tilt the motor, as if this were done the 
cutter would foul the table. With a smaller cutter, 





however, the work may be brought up to the edge 
of the table, so that the motor may be tilted and 
bevelling work can be carried out with a cylindrical 
cutter or other special operations performed as 
The machine is manufactured by Messrs. 
F. Meyer and Schwabedissen, of Herford. 
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A machine of a still more special class is illus- 
trated in Fig. 31, page 427, from which it will be clear 
that it is intended for forming chair or stool seats. 
This operation is, we believe, usually performed 
with hand tools, although a machine for the purpose 
was produced in this country many years ago. The 
machine shown at Leipzig, which is manufactured 
by Messrs. A. Knoevenagel, of Hanover, has two 
cutter heads mounted on slides which can be moved 
in and out by the common handwheel to be seen at 
the right of the machine in the illustration. The 
slides are moved by rack-and-pinion gear, the slide 
farthest from the handwheel being connected to 
the drive by a shaft with universal joints. The 
cutters have independent motors and have both 
angular and vertical adjustment in the heads. The 
stool is clamped to the table, which is rotated by 
means of a motor in the base, driving through a 
worm gear. Normally one of the cutters is set for 
smoothing the outer flat parts of the seat and 
the projecting ends of the legs. The second cutter 
forms the inner curved portion. The machine is 
started and stopped by means of a pedal. 

A duplex tenoning machine, which was exhibited 
by Messrs. Béttcher and Gessner, of Altona, Ham- 
burg, is shown in Fig. 32, on this page. It consists 
of a horizontal machine bed with a fixed headstock 
at one end and carrying a sliding headstock on 
Vee-ways. The moving head is traversed by a 
leadscrew operated by an independent electric 
motor through gearing, and is set to suit the length 
of the particular piece of work being dealt with. 
‘The work is fed through the machine by roller chains 
which are driven by variable-speed motors, and 
which can be clearly seen in the illustration. The 
timber is held down on to the feed chains by a series 
of spring-loaded pins. These bear on a taut steel 
band which makes contact with the work. This 
arrangement has considerable elasticity, and timbers 
varying in thickness up to 10 mm. can be dealt with 
without adjustment. The pins and pressure bands 
are carried on hinged brackets which can be swung 
aside when it is desired to obtain access to the 
cutters; one of the brackets is shown in its dis- 
placed position in Fig. 32. Each headstock has two 
horizontal cutter spindles driven by independent 
motors. Each of these spindles can be fitted with 
additional vertical spindles to carry tools for under- 
cutting work. All these spindles can be adjusted 
for position in two planes. In an alternative 
arrangement the four spindles are carried on a 
common slide which can be tilted up to an angle of 
15 deg. in either direction. In addition to the four 
cutter spindles, there is a cross-cut circular saw 
which can be adjusted in the vertical and horizontal 
directions and can also be set at an angle up to 
45 deg. from the vertical. The last tool in the 
sequence is a grooving cutter block which is also 
provided with vertical and horizontal adjustment. 

A veneer-cutting machine, which was shown by 
Messrs. The Vereinigte Furnier- und Sperrholz- 
maschinenfabriken, of Berlin, and is manufactured 
by Messrs. Wm. Ritter, of Hamburg, is illustrated 
in Fig. 33. ‘This consists of two standards on a 
common bedplate and connected by a stiffening 
tie bar at the top. Each standard carries an 
inwardly projecting splined shaft terminating in a 
faceplate chuck, the log from which the veneers 
are cut being held between these chucks. Large- 
diameter gearwheels are mounted on the shafts and 
are driven by pinions on a shaft running along the 
back of the machine near the floor. This shaft, 
which can be seen in the illustration, is driven by an 
electric motor. The casings over the gear wheels 
are also clearly shown. The purpose of the splined 
seating for the gear wheels is to allow the shafts to 
be traversed endwise to suit the length of the log 
being dealt with. The outer ends of the shafts are 
screwed and carry circular nuts which are rotated 
through gearing by an independent electric motor. 
The left-hand circular nut is also furnished with 
short plain surfaces which may be gripped by a 
band brake. When this brake is engaged the nut 
may be rotated by hand by the lever to be seen 
at the left-hand end of the machine. This arrange 
ment allows the log to be more firmly clamped 
between the chucks if it should tend to work loose 
during the operation of the machine. The speed of 
rotation of the log to suit the diameter from which 
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Fie. 34. 
the veneer is being cut at any time is controlled by 
a gearbox associated with the driving motor. 

The knife and pressure bar slide in vertical guides 
formed on the inner faces of the standards. They 
are driven by vertical leadscrews which, in turn, 
are driven through a feed gearbox from the main 
motor. The gear ratio may altered that 
veneers of different thicknesses may be produced. 
The traverse of the knife may also be arrested 
in any position, so that instead of veneers being 
cut, the log may be turned to form a true cylinder ; 
this arrangement is obviously of value in starting 
work on a new log. After the log has been trued up, 
the feed gear may be thrown in by operating a 
lever. As the knife travels up the guides it is 
automatically swivelled, so although the log con- 
tinually decreases in diameter, the knife is always 
presented to the work at the correct cutting angle. 


be so 


THREE-DrumM SANDING MACHINE; 


Messrs. BOTTCHER AND GESSNER. 


bar carries a strip which bears on the 


The pressure 
1 by 


work. This may be accurately set for positior 
means of a number of adjusting screws furnished 
with hand levers. The pressure bar and knife may 
be rapidly adjusted for position by means of a quick- 
traverse gear which is operated by an independent 
motor. 

We may finally 
papering machine shown : 
Gessner, whose tenoning machine has been © fe rred 
to above. The sander is illustrated in Fig 34. 
As will be clear from the figure, each of the drums 
is driven by an independent electric motor. Phe 
motors for the two front drums are direct-coupled, 
but the third drives through a Vee-belt. Th: speed 
of this third motor may be increased by connecting 
it to the mains through a frequency transk 
a high speed on the finishing drum being obtaimes 


sand 


mention a three-drum 
by Messrs. Béttcher ind 


rmet. 
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in this way. Each drum can be given a longi- 
tudinal oscillating movement as it rotates, so 
that a smooth finished surface is obtained on the 
work without any possibility of grooving. The 
vertical position of each drum may be indepen- 
dently adjusted from the operator’s position. 
Each drum is provided with a hood which is con- 
nected to the exhauster system of the shop. These 
hoods can be swung out of the way when the sand- 
paper coating of the drums is to be changed. 

The feed table of the machine, part of which can 
be seen in Fig. 34, consists of a series of longitudinal 
steel sections with rubber pads attached to their 
upper surfaces. They are supported on spring- 
mounted, flat-topped brackets running from front 
to back of the machine. The table sections slide 
on these brackets and are driven by roller chains. 
Vertical adjustment of the table is obtained by 
varying the position of the brackets, which are 
carried on eccentric mountings. This adjustment is 
made by a separate motor which is independent of 
the main motor which drives the feed table. A 
series of brushes is provided to remove the accumu- 
lating dust from the sandpaper drums. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 400.) 

CONTINUING our account of the Spring Meeting of 
the Institution of Naval Architects, the programme 
for Thursday, March 30, should now be dealt with. 
Of the seven papers forming the programme for the 
day, three were taken at the morning session at 
which Engineer Vice-Admiral Sir George Preece, 
K.C.B., presided. 

CONDENSATE EXTRACTION. 

The first paper was presented by Dr. Ir. W. M. 
Meijer, and was entitled ‘The Extraction of 
Condensate from Expanding Steam ; its Effect upon 
the Efficiency of the Ideal Heat-Cycle and its 
Influence upon the Selection of Initial Steam 
Conditions.” It was reprinted in abridged form on 
page 416, ante. 

The discussion was opened by Mr. Stanley Cook, 
who expressed agreement with the author’s advocacy 
of high initial pressures where the conditions were 
suitable since, on a purely thermodynamic basis, 
a stronger case could be made for high initial 
pressure than for high initial temperature, but, in 
practice, the advantages of the former were reduced 
by increased loss by leakage and increased mech- 
anical loss due to the water of condensation. The 
removal of condensate from the turbine, if it could 
be effected, was, then, desirable on the grounds of 
efficiency, to say nothing of its desirability for the 
avoidance of corrosion and _ erosion. Thermo- 
dynamically, the advantage of water extraction was 
of the same kind as that of bled steam feed-heating 
and air preheating, which involved the utilisation 
of low-grade heat in preference to using heat at 
boiler temperature. Thus, with bled steam-heating 
in an ideally regenerative manner, it was supposed 
that the feed water was heated in an infinite number 
of small stages in such a way that in each small 
increment of the feed temperature the heat was 
supplied to it from steam at that temperature. 
The full efficiency of a reversible cycle was thus 
obtained, viz., the Carnot efficiency corresponding 
to the temperature limits. 

He could not agree with the author's statement 
regarding Fig. 1, page 417, ante, that an infinite 
number of water extraction stages was also neces- 
sary to make the curve cd parallel to the curve 
ab. Provided there was no irreversible drop in 
temperature in this ideal cycle, the full efficiency 
was obtained with bled steam feed-heating, and 
water extraction could do no more. But, in 
practice, where a finite number of stages was 
idopted, water extraction, so far as it could be 
applied, had a slight advantage over steam extrac- 
bon, there being a small degree of degradation of 
heat in the transfer. A worked-out example, in 
which the cycle employed water extraction as 
well as bled steam, showed a matter of less than 
L per cent. advantage. The diagram, Fig. 2, 
analy. be obtained with feed heating by 

steam only. He agreed that water of con- 
densation in a turbine was an evil to be avoided 








as far as possible, and that it should be got out | Forge welding had long been used for the con- 
as far as practicable ; its sensible heat should be | struction of steam pipes and air receivers, and was 
utilised. This was, however, a different thing from | still employed, with restrictions as to the precise 
adopting, as the paper seemed to suggest, such con- | method used. Electrical resistance welding had, 
ditions as would encourage the formation of internal | of recent years, been applied to the manufacture of 
condensate for the purpose of removing it. He | chain cables, and chain links so fabricated had been 
thought the worked-out examples were not repre- | approved by the Board of Trade and the Classi- 
sentative of practical conditions. The suggested | fication Societies. Neither spot nor seam resistance 
method of controlling the output of a steam installa- | welding had yet found any extensive use in marine- 





tion by variation of boiler pressure was not a perfect 


solution ; as a matter of fact, the author’s proposals | 


differed very little from controlling the output by 
throttling which was recognised as inferior to 
control by nozzles or by by-passed stages. Mr. 
Cook then gave some figures to support his conten- 
tion that for higher pressures the most satisfactory 
way of keeping down the water of condensation was 
to adopt re-heat. 


engineering construction, but a spot-welding process 
had recently been tentatively approved by Lloyd’s 
Register of Shipping for ship construction work. 
Both spot and seam welding were limited to plates 
not exceeding §-in. thick. Fusion welding had 
made great progress of late years, gas fusion welding, 
by oxy-acetylene for example, was very useful for 
light work, and gas cutting was now commonly used 
for steel parts, such as built-up crank webs, up to 


Major W. Gregson observed that all steam 10 in. in thickness. Electric-arc welding was becom- 
engineers would agree that the present limit- | ing widely used. - The fabrication of welded pressure 
ations of the steam cycle were imposed by | vessels for marine purposes had been placed on a 
temperature, as metallurgists had not yet succeeded | sound basis, as to design, testing and inspection, by 
in providing the exact kind of material desired. | the ame, & July, 1938, of comprehensive Rules by 
Pressure, on the other hand, presented no diffi- | Lloyd’s Register. Other applications were not, 
culties. The re-eheat cycle afforded a way out however, at present governed by regulations. It 
regarding temperature, but in his investigations of | W@8 with these applications that the major part of 
this cycle for marine work, he had come up| the paper was concerned, and Mr. Pemberton gave 
against a good many fundamental troubles. He | ® full and clearly illustrated account of modern 
agreed that when re-heating between pressures of | Practice on such parts as engine bedplates. One 
300 Ib. and 400 Ib. per square inch the pipe-lines | illustration was of an engine* designed by Messrs. 
became commensurate with those in the ordinary | Alex. Stephen and Sons, Glasgow, in which welding 
type of high-pressure installation, but there were | WS used to a very large extent. The principles of 
difficulties in bringing the steam back from the | design and procedure were thoroughly discussed, and 
re-heater in the boiler, these being aggravated by | some practical notes on inspection given. 
the usually limited space in ships. The net result| The discussion was opened by Mr. J. Turnbull, 
was that very often the pressure losses were so | who commenced by observing that while the electric- 
great that the benefits due to re-heat were negatived. | arc process had a wider application than other 
The water-extraction cycle described in the paper | processes, in certain Continental countries gas fusion 
seemed an alternative way out, and merited con- | welding was more common than are welding. The 
sideration if it could be made to give results at | paper was valuable in stressing the need for proce- 
least as good as the re-heating cycle. More was/|dure control in electric-arc welding. It had been 
claimed for it, but he thought engineers would be | stated that there was no question as to the weld- 
content with equality at the moment. At the | ability of mild steel. With this he agreed, although 
same time, the extraction would be limited for|he had met with severe under-cutting on certain 
practical reasons, to a certain number of stages, | mild steel, which was up to the British Standard for 
just as bled steam was, and it did not seem practic- | structural steel. The material had, however, been 
able to design a turbine which would enable the | made abroad. The need for careful preparation and 
approach to the infinite number of extraction | assembly before welding had been rightly stressed. 
stages, so desirable from the theoretical standpoint, | The procedure that had been found to be most satis- 
to be made. He could not endorse the author’s factory was one that required the operator to lay 
proposal to get sudden high outputs by a combina- | down a relatively small fillet in relation to the size 
tion of a forced-circulation boiler and water extrac- | of the electrode. He had thus to play the are 








tion, as these outputs could be equally well obtained 
from the natural-circulation type of boiler. As 
long as this type of boiler had a satisfactory circula- 
tion, the obtaining of a sudden increase in the steam 
yield was simply a matter of the capacity to burn 


more fuel in the prescribed volume of the combustion | 


chamber. 

Dr. Meijer said, in partial reply to Mr. Cook, 
that a cycle working on a mixture of two fluids 
could not be considered in exactly the same way 
as a cycle working on one fluid. In this case there 
were two fluids, dry saturated steam and water. 
Although he had assumed in his calculations an 
adiabatic expansion as customary in normal steam 
practice, he contended that it was not really adia- 
batic expansion for each of the two fluids that took 
part in the cycle, since that portion which was 
steam had heat added to it in the course of expan- 
sion. This heat was given up by the water, so that 
althovgh the calculations were based on adiabatic 
expansion, the dry saturated steam did not expand 
adiabatically. Mr. Cook dissenting, Dr. Meijer 
promised a detailed reply to him and Major Gregson 
in the printed Transactions. 


CONSTRUCTIONAL WELDING. 

The next paper was entitled ‘‘ Welding in Marine 
Engineering Construction.”’ It was presented by Mr. 
H. N. Pemberton, and is briefly summarised below. 

The paper opened with a survey of the welding 
processes at present in use in the construction of 
marine engineering plant, these processes being 
grouped under three heads, viz., forge welding, 
pressure (resistance) welding, and fusion welding, 
the latter covering gas welding, arc welding and 
oxy-acetylene welding and being dealt with in a 
more detailed manner than the other processes. 


|into the root and the danger of producing a satis- 
| factory-looking, but unreliable, weld by bridging 
| across the gap was eliminated. ‘This procedure had 
been investigated on hundreds of test-pieces, using 
as many as 20 different welders and all the principal 
makes of electrode, and it had been shown that, as 
long as it was followed, it was almost impossible to 
secure other than a satisfactory penetration. Pene- 


| tration was not affected to any great extent by the 


size of the electrode used. The samples were fillet 
welds in a 90 deg. corner, and this last comment did 
not necessarily apply to butt welds with, say, @ 
60 deg. Vee. 

He could hardly agree that X-ray examination 
of welds was essential for checking workmanship. 
A simple, and perhaps equally satisfactory, method 
was for the workman to lay down single-run fillet 
welds in the downhand, vertical and overhead posi- 
tions on one side of Tee-pieces arid to examine these 
externally, afterwards breaking open the pieces to 
ascertain from the fracture the degree of penetra- 
tion, porosity and slag inclusions. ‘This procedure 
had already been adopted with a considerable 
amount of success. He agreed with the author 
that satisfactory welded joints could be made under 
restrained conditions, but, nevertheless, wherever 
possible, welding should be arranged so that the 
adjoining structure was not tied in a fixed position, 
as there was a greater danger of cracking with a tied 
structure than there was with one in which move- 
ment was allowed, all other factors being equal. 
Supervision had been touched upon by the author, 
in his (the speaker’s) view this was an important 
factor in good work and should be kept well in mind 
by those concerned with electric-arc welding. 





* See ENGINEERING, vol. cxxxvi. page 489 (1933). 
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Mr. E. F. Spanner thought that the Union Melt 
system of welding might have been referred to in 


the paper. It was being used to a considerable 
extent for large-scale operations in welding plates 
of l-in. thickness and upwards. In this system, 
instead of the electrode being separated from the 
weld metal by a space filled with gas, the high tem- 
perature for the weld was provided by the resistance 
of a slag pool, which remained on the top of the 
pool of molten metal. He would ask the author 
whether he had any information with regard to the 
costs of flash butt-welding. The use of the up-set 
butt-welding method was satisfactory for long 
pieces, but it seemed that the flash system should 
be less expensive. He would also ask what was 
the present position regarding Thermit welding. 
Mr. H. B. Fergusson was of opinion that, as far 
as welded engine frames, bedplates, &c., were con- 
cerned, heat-treatment was absolutely necessary 
after welding. The operation of welding reduced the 
original size of the work in length, height and width, 
but after heat-treatment, not only were the original 
dimensions recovered, but it was not uncommon for 
the work to be slightly larger than the original lay- 
out of the plates, which seemed to show that the 
rolling stresses in the plates had been eliminated. 
While firms in this country on Lloyd’s Class I 
Welding List had large heat-treatment furnaces, 
speaking generally, the necessity for this equipment 
did not seem to have been realised over here as 
much as in the United States. In a recent visit 
to the Brooklyn Navy Yard, he had seen three heat- 
treatment furnaces, one of which was about 100 ft. 


long by 40 ft. wide by 30 ft. high, and had a remov- | 


able roof. ‘Too much stress could not be laid upon 
the desirability of keeping rigid the parts being 
welded ; if necessary, rigid jigs should be provided 
to avoid distortion. Further, when heat-treatment 
was being carried out, all welded parts should be 
effectively supported, so that sagging would not 
occur. 

In shipyard welding practice, there were three 
important factors. The work should be designed 
and planned so that the operations were carried out 


in such a sequence that distortion was avoided and |" ; epee 
of even small discontinuities. 


high locked-up stresses prevented, which stresses 
might result in actual cracks in the weld metal itself. 
Where there was any question of locked-up stresses 
being dangerous, riveting could always be resorted 
to. ‘Thus, where a heavy member had to be welded 
at both ends between an already-fabricated rigid 
part of a structure, it might be safer to weld one 
end of the member and rivet the other. The second 
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recently been introduced in this country, but, as far 
as he knew, had not yet been employed for marine 
work. He could give no particulars regarding the 
cost of flash butt-welding, and Thermit welding 
appeared to have dropped out of use in this country ; 
at all events, there were no applications of it in 
marine engineering construction. 


FatTicve In RiveTepD AND WELDED JOINTS. 


The third paper presented at the morning session 
was by Professor B. P. Haigh, M.B.E., D.Sc., and 
Mr. T. S. Robertson, M.Sc. (Eng.), and was entitled 
“ Fatigue in Structural Steel Plates with Riveted 
or Welded Joints.”” We commence to reprint an 
abridgment of it on page 451 of this issue. 

The discussion was opened by Mr. C. 8. Lillicrap, 
who referred first to the prejudice that had existed 
until comparatively recently against welding in the 
shipbuilding industry. One of the objections raised 
was that the effects of fatigue were unknown, an 
objection which lost much of its validity when it 
was remembered that riveted joints had long been 
accepted without concern as to the results of fatigue 
on them. Professor Lea had done some valuable 
work on fatigue, but the present paper had made a 
direct comparison between welded and riveted 
joints, and it would prove exceedingly valuable, not 
only to the shipbuilding industry but to the engi- 
neering world at large. The results of the work 
recorded in the paper showed conclusively that, 


| given a steel suitable for welding, the welded joint 


was superior to the riveted joint, and they should 


do much to encourage the further development of | 


welded work in mild steel. On matters of detail, 
the paper showed the need for a closer definition 
of “ yield point.”” He doubted whether there was 
any practical value that could be attached to the 
statement that cracks could possibly be healed by 
the action of varying compressive stress. The 
reference to the test pieces through which a hole 
had been drilled transversely was suggestive. This 
hole, which reduced the cross-sectional area, and, 
therefore, the tensile strength, by only 8 per cent., 
caused a loss of from 25 per cent. to 50 per cent. 
in fatigue strength. This emphasised the importance 


Continuing, Mr. Lillicrap said that he was some- 


| what puzzled by the statement that the rules and 


regulations of riveted joint design appeared to 


| have been based chiefly upon the results of tensile 


factor was on the training of welders, and in this | 


connection he strongly advocated the educational 
use of X-ray examination. The cost of vigilance 
with X-rays over a crew of welders was not great, 
and would be amply repaid by an improvement in 
the welder’s work and the reliability and confidence 
engendered, even though it was impossible to X-ray 
more than a small percentage of the welded work 
put into a ship. The third, and most important, 
factor was the desirability of using electrodes so 
ductile that even under very severe conditions of 
restraint, the weld would not crack. A crack left 
in a weld was a most serious source of danger. Some 
types of electrode produced welds which would crack 
under certain conditions of restraint, but other types 
produced satisfactory welds. An experimental 
method, which had since been adopted by his firm 
for testing new electrodes for heavy plate work, 
might be of interest. In a piece of plate 2 in. 
thick, two holes 6 in. in diameter were cut by flame. 
The resulting discs and the holes themselves were 
bevelled so that when tre dises were replaced there 
was a circular Vee-gap. One disc was welded in with 
an electrode of the brittle type and the other with 
a ductile electrode ; the discs were thus welded 
under complete constraint. An X-ray examination 
of the welds showed that the one produced by the 
brittle electrode contained numerous cracks, while 
that produced by the ductile electrode showed none 
at all, It should also be borne in mind that when 


thick plates were being welded together, it might 
be impossible, with any type of electrode, to use the 
downward method of welding without danger of | 
cracking. 

Mr. Pemberton had only time to make a very 
brief reply. ( 


The Union Melt system, he said, had 





tests rather than upon experience. Naturally, 
tensile tests had played a major part in design, but 
experience on service had provided a large factor, 
and he thought the authors might well remember 
that the practice had stood the test of time. It was 
stated that the mode of failure under fatigue of 
each rivet was affected only in slight degree by the 
proximity of other holes. This was such an impor- 
tant statement that he felt the evidence in support 
of it should be set out in the paper. It was impos- 
sible in practice to prevent slip in riveted joints 
when the stress exceeded a figure which was variable 
within wide limits according to whether the design 
and workmanship were good or bad. It was, there- 
fore, comforting to learn that the authors had arrived 
at the conclusion that slip was not detrimental to the 
fatigue value of a joint. That the welded butt joint 
had proved to be superior to the welded joint was 
to be expected. The statements regarding the effects 
of slag inclusions in welds on fatigue values was 
important, and the findings on the adverse effect 
of joggling were confirmed by full-scale experimental 
work. As to machine welding, he considered that 
there was considerable scope for the development 
of more automatic methods in welding structural 
work which could be done off the job and in the 
downhand method. Even so, there would always 
be much hand welding to be done and the results 
given in the paper emphasised once more the 
necessity for the strict training and adequate 
supervision of the welder. 

Professor V. G. Shepheard said it was important 
to have the fuller knowledge of fatigue provided by 
the paper, but there was an aspect of the pheno- 
menon which was often overlooked, namely, that 
the effects of fatigue were cumulative ; a metal did 
not recover from the effects of partial fatigue by 
itself. An important point of the paper was the 
necessity for avoiding stress concentrations at any 
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point, particularly where structures under alternat- 
ing stresses were concerned. A riveted joint could 
never be as strong as a welded joint, because in the 
former it was impossible to avoid stress concentra. 
tions round the rivets. It was clear that the riveted 
joints for which the results were given in the paper 
were much weaker than the welded joint, but it 
was necessary to remember that the conditions in a 
ship were very different from those on a test-piece ; 
the joints were staggered and the plates were con- 
nected on all edges, so that the same proportional 
discrepancy would not occur. A ship differed in this 
way from, say, a bridge girder, in which each member 
had to carry its own load and was more nearly 
represented by the test-piece. On the question of 
yield point, the authors had stated that the lower 
yield point of a certain steel was 64-4 per cent. of the 
ultimate tensile strength and that few steel makers 
were willing to guarantee a higher figure than 50 per 


cent. This seemed rather a challenge to the steel- 
makers. About 1923, he had carried out a large 


number of tests on the various grades of Admiralty 
structural steels, the specimens being supplied by 
practically all the steelmakers on the Admiralty list. 
In only a very small percentage of the cases did the 
ratio of yield point to ultimate tensile strength fall 
below 60 per cent. ; most of them, in fact, were over 
65 per cent. It should not be difficult, therefore, 
for steelmakers to guarantee at least 60 per cent. 

Engineer Rear-Admiral A. G. Crousaz, C.B., said 
that fatigue was a phenomenon which had only 
comparatively recently been taken into considera- 
tion in design, and then only in connection with 
moving parts. The paper showed that fatigue must 
be considered in dealing with the non-moving parts of 
structural steel. The conclusion was borne out by 
the fact that in very few cases of failure, even in such 
a static structure as a boiler, was it possible to see 
any signs of plasticity before failure. As far as naval 
boilers were concerned, it was seldom that any other 
failure than fatigue caused a boiler to be scrapped, 
excluding, of course, overheating, and so forth. The 
position had been well investigated as far as mild 
steel was concerned, but with alloy steels the posi- 
tion might be very different if design were on the 
basis of the lower yield point, which might bear little 
or no relationship to the fatigue value. The authors 
had done good work in calling attention to the low 
fatigue strength of riveted joints, and the results 
given for these and for the tests on welded joints 
were of value. He had felt for some years that the 
fatigue value of good welding was not as high as it 
should be. Imperfections in workmanship would 
account for some portion of the defect, but there 
must be some other reason also. The author’s sug- 
gestion of segregation as a possible cause was interest- 
ing. It had been remarked that non-metallic inclu- 
sions of the angular type might be responsible, as 
their sharp angles might form starting points for 
internal cracks during a fatigue test. 

Mr. C. P. Sampson dealt at first with the possi- 
bility of there being some relation between the semi- 
fatigue range of a riveted joint and the ultimate 
tensile strength. He had found difficulty in accept- 
ing the author’s statement about the existence of a 
non-slipping zone round rivets. It seemed incon- 
ceivable that slipping should not take place over 
the whole area of the plates in contact. The joints 
were made by hand and both the tension and fit 
of the rivets would vary. He had tested some rivets 
in a joint by removing the heads, and in one case the 
rivet was so loose that it fell out while in another 
it took a heavy load to push it out. 

Mr. E. F. Newall said he was reassured by the 
inference that slag inclusions in a weld did not make 
such a great difference as might be supposed. In 
making a multi-weld in practice, it was very difficult 
to find a weld which did not contain small particles 
of slag. The comment made in the paper that 
increase of manganese did not generally result in 
decrease of fatigue strength, although it raised the 
question of ultimate tensile strength, was important. 
With regard to the structure of a multi-weld, there 
was some discrepancy in the results, those from 
refined metal and coarser metal not being consistent. 

Mr. H. J. Tabb, who had worked under Professor 
Haigh, said he thought the two methods of plotting 
the results of fatigue tests given in the paper 
were closely related and this should help greatly 
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in comparing the results with those of other investi- 
gators. 
tests of butt welds in which small flaws were 
deliberately included. The danger from flaws was 
not merely one of number. In one of the samples 
a small hole was drilled right through the piece, in 
addition to the gas holes and slag inclusions already 
present. In spite of this incitement, a crack started 
at a slag inclusion and spread through the material 


Reference had been made to a series of 


1 


author. 
was a continuation of one read at the Spring Meeting 
of the Institution in 1937,* and described experi- 


ments made as part of the programme of research | 
approved by the Advisory Committee of the William | 


Froude Laboratory, the general object of the experi- 
| ments being to determine the effect of bow changes 
|on ship resistance. The previous paper dealt with 


without showing any tendency to approach the | ships of 0-78 prismatic coefficient, and showed that 
hole. But though flaws might be dangerous, the the general easiness of the form at the fore-shoulder 
authors were satisfied that correctly-designed and | was of more importance than the actual shape or 
formed welded joints were superior to riveted joints. fineness at the bow. The present paper was confined 
It was to be hoped that the work described in the | to forms of 0-74 prismatic coefficient, representing 
paper would be utilised when rules and regulations | the more usual form of modern cargo vessel. The 
for welding were drafted or modified, proper regard | results showed that at low speeds the bow ending 
being given, of course, to the transit from test-piece | should be fairly fine, and that at higher speeds it was 
to structure. important to have the correct angle of entrance at 
Mr. E. F. Spanner observed that an investigation | the water line. 
of some ships that had broken in two might yield| The discussion on the paper was opened by 
informative results. In certain new ships there | Dr. E. V. Telfer, who said that the most interesting 
were what appeared to be fatigue cracks which | feature in connection with stem shape as such was 
showed no sign of the plastic deformation which | the good result of Model F, particularly in the 
occurred in ships where vibration existed. It might | ballast condition ; he doubted, however, whether 
help if the authors could give a factor that could | that type of stem should be accepted as a useful 
be definitely assumed for riveted joints not only | intermediary between the heavily raked and the 
of the type that had been tested, i.e., the double | practically straight form, because the draught line 
butt-strap riveted joint, but of the lap-riveted joint. | would obviously change with various ballast condi- 
it might be that a welded ship when constructed | tions, and when the vessel was pitching the relatively 
would have a higher initial stress in one part than | good performance might not hold. He concluded 
another, due to certain parts being fixed. This| that the case for the straight stem up to the load 
variation could be detected when a ship was being | water-line was, on the whole, established, and it 
riveted up on a hot day and was not, in them, a | Should be associated with a clipper type of stem 
serious matter since with riveted joints a slip could | above the load water-line in order to keep the flare 
occur. But, with welded joints there might be| angles fairly constant. Dr. Telfer recommended 
fracture. The experiments described in the paper | that the author should next make a detailed study 
had been with stresses at right angles to the joint. | of the hollow water-line shape, both in the ballast 
He suggested that an investigation of fatigue | and the loaded condition, because at some speeds 
strength of a lap joint along the line of the hull| it showed amazingly small wave-making resistance, 








would be useful. 

Mr. M. K. Purvis, R.C.N.C., discussed the tests 
on joggled joints. Deep double joggling had been 
discontinued by the Admiralty for strength mem- 
bers, although it was still used whenever a flush- 
bearing surface was essential. The joggling of 
plating was avoided in all cases as much as possible, 
but where it was necessary a lazy joggle was used 
in which there was a substantial length of reverse 
curvature. He commented on Fig. 21 of the 
paper, from which it might be inferred that Ad- 
miralty high-tensile steels were not very much 
superior to mild steel in fatigue strength. The 
samples, which were tested in 1936, did not represent 
current Admiralty welding practice, which limited 
the welding of high-tensile steel to thicknesses below 


Sin. Weaknesses disclosed by the fatigue tests on 


the deep joggled laps would not have been shown 
up by the normal tensile test, in which the deep 
joggle lap would have distorted under load and 
would have approximated to the shallow single 
joggle. This avoidance of distortion seemed to him 
to be one of the great advantages of fatigue testing. 

Mr. Robertson gave a brief reply and promised, 
on Professor Haigh’s behalf as well as his own, to 
give a more detailed one in writing. On the question 
of the non-slipping zone, he exhibited two test- 
pieces illustrating the point, there being none of the 
red powder, which was always produced when 
slipping occurred, in the vicinity of the rivet. 
Referring to the failure of a welded joint from a 
small slag inclusion, he said the joint looked very 
good indeed and the crack certainly started from 
the flaw. It seemed impossible to attempt the 
complete removal of all flaws in ordinary hand- 


but showed increased resistance at low speeds. 

Dr. L. Troost, who followed, said that apparently 
| the author had given the results obtained on eight 
| variations of one parent form. Scientifically, how- 

ever, results should not be applied beyond the 
|scope of the experiments, and it was desirable 
| therefore that the author should state the limits of 
| applicability of his results. Dr. Troost asked if 
|the author’s results held good for forms which 
deviated somewhat from the parent form. In 
| certain tank experiments in Holland, forms with 
| heavily raked bows and V sections had done 
| extremely well as compared with others, differences 
| of as much as 5 per cent. in propulsive coefficient 
| having been obtained when testing models which 
were otherwise equal, but had marked differences in 
bow form. Commenting on the fact that the author 
had used models only 16 ft. 8 in. long, Dr. Troost 
remarked that it had been found, in Holland, that 
| such small models, tested at low speeds, were very 
|liable to give misleading results. In some cases 
differences up to 10 per cent. to 14 per cent. had 
been noticed with 16-ft. models, especially with 
heavily raked V forms. 

Written contributions to the’ discussion from 
Dr.-Ing. H. M. Weitbrecht and Dr.-Ing. E. Foerster 
were read by the secretary, and the author then 
replied to the points raised. In response to Dr. 
Troost he said that small changes in the actual 
bows, and particularly the V-section bows, showed 
| quite considerable variations in resistance values. 
| The consistency of the propulsive results in the work 
| described in the paper, as in his previous work, how- 
ever, had rather surprised him ; he had expected to 


| 








Part II.” This was read in abridged form by the | ratory. The present series of experiments was made 
It may here be explained that the paper | with the propellers always in the same transverse 


plane, the main object being to determine the effect 
of changing the vertical position of the propellers 
relative to the hull. The screws were placed at 
centres on three different levels, and at each level 
at two or three different spreads or lateral positions. 
Screws of four different diameters were used, all of 
approximately the same pitch ratio. In all cases 
the screws were supported by normal solid bossings. 
The tests were made in smooth water at two draughts 
chosen to cover all normal variations of the ratio of 
beam to draught for this class of vessel, and at one 
speed of advance. 

The results of the tests were given as obtained when 
the propellers just propelled the model. The quasi- 
propulsive coefficient, which gave the ratio of the 
power required to tow the model hull with append- 
ages to the power absorbed at the propellers, was 
affected mainly as follows : (1) For the same screws 
at the same hull clearance, the effect of change in 
level relation to the hull was small, except when other 
changes, such as immersion, were thereby intro- 
duced. (2) The effect of closeness of the screws to the 
water surface began when the ratio of the immersion 
(to the shaft centre) to the screw diameter was re- 
duced below about 0-7 or 0-8, the quasi-propulsive 
coefficient showing a continued decrease as the 
screws were raised nearer the surface. The effect was 
also a little greater when the screws were placed very 
close to the hull. (3) When the larger screws were 
placed low relatively to the hull, such that the tips 
pass to or below the level of the keel, the quasi- 
propulsive coefficient at the largest spread was 
appreciably reduced. (4) Apart from the above 
changes, the quasi-propulsive coefficient for the same 
screws at the same level, did not vary much with 
change of spread. The overall propulsive efficiency, 
which was shown by the ratio of the power required 
to tow the hull without appendages to the power 
absorbed at the propellers, and, therefore, included 
the effect of change in the bossing resistance, showed 
general variations similar to those for the quasi- 
propulsive coefficient, modified as follows :—({1) The 
efficiency was generally best if the screws were at the 
higher levels relative to the huil, unless they were 
thereby brought too close to the water surface. 
(2) The efficiency was generally best at the smaller 
spreads, unless the screws were thereby brought too 
close to the hull surface. 

The discussion was opened by Mr. F. McAlister, 
who, referring to the vertical level of the propeller, 
said that while model experiments in smooth water 
might indicate that in certain circumstarices a small 
efficiency gain could be obtained by keeping the 
propellers relatively high, he felt that that arrange- 
ment might suffer unduly under service conditions, 
when the pitching of the vessel would cause the 
higher placed propellers to draw air and race much 
earlier than the lower-placed screws. The model 
actually represented a 600-ft. vessel of 19} knots 
speed, and that size and type of ship could only be 
suitable for ordinary ocean-going service. In small 
vessels, even with high revolutions and consequently 
small diameter, he had been compelled to have 
immersion/diameter values of 0-55 to 0-60, which 
were well below the values of 0-7 to 0-8 given by 
the author as the point at which surface effect was 
felt. To obtain any relief by decreasing diameter 
and securing greater immersion in that way, 
however, would only lead to a greater loss of 
efficiency, both from the increased pitch ratio 
red and the large increase in disc-area ratio. 


requi 


find that the differences were larger. In conclusion, | He felt that, for the large type of ship under dis- 
Mr. Emerson intimated that he would reply more | cyssion, it would be better to keep the propellers as 


fully in writing. 


MopEL EXPERIMENTS ON TWIN-SCREW PROPULSION. | 


welding practice. Some of the points raised by | 
Mr. Spanner were being investigated, but no tests 
had been carried out on lap-riveted joints. He 
thought they were bound to prove worse than) 
the double-butt riveted joints. With regard to 


stresses along the line of weld, he was under the 
'mpression that some work of this kind had already 
been done in this country. 


Errect or Bow SHape on Sarp RESISTANCE. 


When the meeting was resumed in the afternoon 
of Thursday, March 30, the chair was occupied 
by Sir Eustace Tennyson d’Eyncourt, and the 
first paper taken was one by Mr. A. Emerson on 


“The Effect of Shape of Bow on Ship Resistance, 


The next paper taken, by Dr. G. Hughes, was 
entitled ‘‘ Model Experiments on Twin-Screw Pro- 
pulsion, Part II.” This paper, which Dr. Hughes 
read in abridged form, recorded further experiments 
and results in the research on the propulsion of twin- 
| screw vessels of the liner type, which was introduced 
to the Institution by a paper in 1936,f and formed | 
part of the programme of research approved by the | 
Advisory Committee of the William Froude Labo- | 


' 


| 
} 





* See ENGINEERING, vol. cxliii, page 413 (1937). 
+ See ENGINEERING, vol. cxli, page 459 (1936). 


| low as was conveniently possible. 


Referring to bossing resistance, Mr. McAlister 
questioned why bossing should be fitted at all. He 
believed that all war vessels had open shafting 
with A brackets, and a large number of yachts and 
other smaller mercantile vessels, with an occasional 


|large vessel, were also fitted with open shafting, 
| but the majority of large and medium twin-screw 


merchant vessels had bossing. Probably custom, 
and possibly lubrication difficulties in the shaft 
bracket bearings, had a great deal to do with the 
present arrangement ; but he suggested that the 
author should test open shafting with well-designed 
shaft brackets on his model and should indicate 
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how much it would cost the shipowner per annum 
to have those large expanses of flat plating around 
the shafting. 

Mr. R. W. L. Gawn, the next speaker, said the 
paper afforded another example of the fact that 
one could not well fit too large a diameter of screw 
to a ship if the best results were to be obtained. 
Probably few would quarrel with the suggested 
hull clearance of 1-92 ft., though perhaps it was a 
little on the low side. As to the comparison of the 
author's results with those obtained at Haslar, h« 
said that some of the effects of displacement and 
spread were broadly confirmed, but rather 
fundamental difference was in respect of the effect 
of draught. The author’s curves showing the 
experimental results at deep and light draughts 
in ticated that, as the ship became deeper, the wake 
increased, the thrust deduction decreased and the 
hull efficiency increased. Of course, the decrease 
of thrust deduction was quite logical, but the increase 
of wake and of hull efficiency with increased draught 
was not borne out by experience at Haslar ; so that 
there must be some fundamental difference, probably 
in the stern. The shaft bossings on the author's 
model might be largely responsible for the difference. 
Obviously, it was important, because the ratio EHP 
SHP became greater as the spread diminished, and 
the resistance of the bossing progressively diminished 
as the spread diminished. It seemed to him that 
the advantage of the reduced spread was primarily 
due to the smaller bossing. The effect of bossing 
on stern flow in light and deep draught might form 
part of the further research mentioned in the paper. 

Dr. L. Troost gave the following formula for tip 
which, he said, had been found useful : 
0-12, 


one 


( learan e, 
0-065, L,, 
length in metres and the constant 
0-12 also being taken in metres. The conversion 
from metres to feet could easily be made. The 
formula gave a tip clearance a little larger than 
that given by Dr. Hughes. 

Mr. S. B. Ralston, in a written communication, 
referred to a larger form of bossing designed to 
carry the flow in an unbroken line to the propeller. 
The form, he said, had given remarkably economical 
results, both on trial and continued service. 
The larger bossing, moreover, assisted the ship- 
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builder and engineer to find room for the flange of | experiments, and even then, he did not know how 


the stern-tube, a practical difficulty which often 
entailed an increase in the diameter of the boss. 
The larger bossing added about 20 tons displace- 
ment to that shown in Dr. Hughes’ drawing, and 
Mr. Ralston remarked that in his experience this 
was the only place in the form of a ship which gave 
increased displacement for reduced horse-power. 
Dr. Hughes then replied to the speakers in the 
discussion. Dealing with the suggestion that the 
tip-clearance figure of 1-92 ft. was perhaps a little 
low, he said it had been stated in the paper that 
the figure was thought not to be less than was 
desirable ; he had no direct evidence of the mini- 
mum tip clearance. It was almost impossible to 
arrive at that without very extensive full-scal. 





SMOKING 


Room. 


it could be done. The absolute minimum was 


rather a matter of conjecture, but on the whole 
|the tendency in recent years had been to increase 
the clearance. He would hesitate to suggest that 
the screw should be placed high rather than low ; 
the immersion /diameter ratio of 0-8 did keep the 
screw fairly well down. It was merely suggested 
|in the paper that the value should not be less 
than 0-8. Most people still seemed to want bossings 
| for the type of ship under discussion ; he did not 
know why, but probably it was a matter of practical! 
|experience and was necessary from the construc 
'tional point of view. If the builders of that kind 
| of ship could be persuaded to use A brackets instead 
| of bossings, obviously there would be a reduction of 
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resistance ; 
designers. As mentioned in the paper, in further | 
research it was proposed to replace the bossing by 
A brackets in certain cases. Regarding the fact, 
referred to by Mr. Gawn, that in naval vessels the | 
wake did not change in the same way as with the 
particular form dealt with in the paper, he said 
that possibly the bossing influenced that factor ; 
the future experiments would shed light on that 
matter. The change to the cruiser stern in the 
experiments was made in order to bring the tests 
more into harmony with general work. ‘The cruiser 
stern used in the experiments was a fairly small one, 
very well formed and with very fine lines, and 
would not drag a lot of water with it. Inasmuch 
as there was a gain at both draughts when the 
cruiser stern was well immersed, it was reasonable 
to assume that there would be a similar gain with 
that particular shape at all trims likely to be met 
with, because the immersion of the cruiser stern 
right aft could not very well be more than in the 
deep-draught experiments. He could not then 


comment upon the bossing illustrated by Mr. 


Ralston, except to say that he had compared the | 


values of bossing resistance given in the paper with 


the figures obtained in the tank in a number of | 


cases, and could state quite definitely that the 
hossing resistances obtained in his experiments 
were certainly not on the high side ; considering 
the size of the bossings necessary to accommodate 
the large screws used, the bossing resistances were 
on the whole rather low. 

This concluded the programme for the afternoon, 
and the meeting was adjourned until the evening. 


(To be continued.) 








QUADRUPLE-SCREW MOTOR LINER 
“DOMINION MONARCH”; 
MESSRS. SHAW, SAVILL AND 
ALBION COMPANY, LIMITED. 


In ENGINEERING of February 17, we recorded that 
the quadruple-screw motorship Dominion Monarch had 


been completed by Messrs. Swan, Hunter and Wigham | are each capable of handling a load of 5 tons at 130 ft. | di 


Richardson, Limited, Wallsend-on-Tyne, for the New 
Zealand service of Messrs. Shaw, Savill and Albion 
Company, Limited. Pressure on our space made it 


impracticable at that time to give more than a brief | boats, the Welin-Maclac 


note of the main dimensions, &c., of this notable | 
vessel, but we are now able to describe and illustrate | 
the ship and her machinery in greater detail. 

The Dominion Monarch has a gross tonnage of | 
27,155, and is the largest ship to be built for the | 
Company’s Dominion trades, as well as being the | 
largest under any flag to trade to South Africa, Austra- | 
lia, or New Zealand. The vessel has also the distinc- | 
tion of being the most powerful mercantile motorship | 
in the world, the four main propelling motors, of the | 
Doxford opposed-piston type, having an aggregate | 
horse-power of 32,000. The principal dimensions are : 
Length overall, 682 ft.; breadth moulded, 84 ft. 6 in. ; 
depth moulded, to B deck, 48 ft. 6 in. The general 
appearance of the vessel can be seen from Fig. 1, page 
432, which shows her in the King George V Dock ; 
Fig. 2, also on that page, is typical of the public rooms 
provided for the 517 first-class passengers; and the 
line drawings, Figs. 3 to 12, on Plate X VIII, show the | 
profile and deck plans, Only the one class of passengers 
is carried. The officers and crew number 385. The 
total cargo capacity is 659,000 cub. ft., of which 
12,000 cub. ft. is insulated space ; and the deadweight 
capacity is stated to be 17,350 tons. The rig, as is 
seen in Fig. 1, is unusual for a vessel of this size, in that 
there is only one mast. 








_The arrangement of the eight decks is shown in | 
Fig. 3, on Plate XVIII. The games deck is claimed | 
to provide the largest area for deck sports to be found | 
in any passenger vessel. The remaining seven decks, | 
in order downward, are the lounge deck, promenade 
deck (which is the strength deck), and decks A, B, C, D 
and E. The 10 transverse bulkheads are continued 
up to B deck, which is the uppermost continuous deck. 
There are 17 watertight doors, supplied by Messrs. J. 
“tone and Company, Limited, and electrically operated : 
three vertical doors and five horizontal sliding doors are 
capable of operation by remote control from the bridge. 
Fire-resisting bulkheads are fitted in the passenger 
accommodation above the level of B deck, in positions 
indicated by “ F.R.B.” on the deck plans, Figs. 6, 
and 8, on Plate XVIII. Welding has been very 
extensively used in the hull structure, the tank tops, 
decks, bulkheads, casings and topsides of the shell 
eing connected in this way. It is stated that there 
‘more welded work in the hull than in any other 


| four wing tanks adjacent to that space. 
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bottom, extending for the full length of the ship except 
in the fore and after peaks, is used for oil fuel, water 
ballast and fresh water, as indicated in Fig. 3. Oil 
fuel is also carried in deep tanks on either side of the 
auxiliary-engine room and in two inboard tanks and 
Lubricating 
oil is carried in four separate tanks in the engine room. 

The passenger accommodation is all above the water 
line, the staterooms being arranged on A and B decks 
and the promenade deck. The dining saloon, capable 
of seating 280 persons, and the foyer, are on C 
deck, but all-other public rooms are on or above the 
promenade deck. The smoking room, illustrated in 
rig. 2 on page 432, and the lounge, drawing room, 
writing room, and verandah café are on the lounge 
deck ; and the palm lounge, entrance hall, and swim- 
ming-pool space are on the promenade deck. The 
swimming pool itself is on the level of A deck, but the 
dressing rooms are on the deck above. The lounge is a 
spacious room, 73 ft. long and 58 ft. in width, forward 
of and partly surrounding the casing of the fore funnel. 
On the same deck, but separated from the public 
rooms by the well of No. 3 hatch, are the quarters of 
the staff captain and the deck officers. The engineer- 
officers’ rooms are on B deck. 

The greater part of the enclosed structure on the 


two suites de luxe, each consisting of a sitting room, 
| bedroom, lobby and bathroom. The other decks on 
| which staterooms are situated, as mentioned above, 
are A and B decks. Apart from the suites, there are 
| 38 rooms with private bathrooms attached; and of 
| the total accommodation, 169 rooms are of the single- 
| bedstead type. Heating and ventilation in all the 
rooms is provided by electric radiators and Thermo- 
tank punkah-louvre ventilators. There are no bell- 
pushes, each cabin having a telephone, by which all 
orders are communicated, Air-conditioning equip- 
ment, by Messrs. Carrier Engineering Company, 
Limited, has been fitted in the dining saloon and foyer, 
and in the hair-dressing saloons: the machinery is 
situated on B deck, and consists of two independent 
sets, equipped with thermostatically actuated automatic 
control gear, operated by compressed air. 

Cargo is carried in six holds, which are served by 
24 seven-ton derricks, mounted on derrick posts, and 
one of 40-tons capacity, carried on the mast for use 
at No.2 hatch. The 24 electric cargo winches, supplied 
by Messrs. Laurence, Scott and Electromotors, Limited, | 


| 
| 


per minute, or 1 ton at 370 ft. per minute. Two of | 


| the 14 lifeboats are motor driven, the propelling motors 
| being Gleniffer Diesels of 24 h.p. For hoisting the | 
hlan gravity davits are fitted | 
with independent electric winches. The main steering | 
gear of the ship is of the electric-hydraulic type, con- | 


| structed by Messrs. Brown Brothers and Company, 


Limited, Edinburgh, and is operated by a variable- 
delivery pump, electrically driven. Mooring and | 
warping gear includes three 7}-ton stockless anchors | 
and a steam anchor, an electrically-driven Stothert and | 
Pitt windlass of 50 tons lifting capacity, and two} 
electric capstans, by Messrs. Clarke, Chapman and | 
Company, Limited, each capable of exerting a pull of 
20 tons at a rope speed of 40 ft. per minute. 

The fire-resistant bulkheads in the passenger accom- 
modation have been mentioned above. The fire- | 
detecting and fire-extinguishing equipment includes an | 
installation of Grinnell sprinklers, supplied and fitted by 
Messrs. Mather and Platt, Limited, Manchester, | 
throughout the passenger, crew, and storage spaces ; | 
and a Lux-Rich smoke-detector and CO, extinctor 
plant for the protection of the cargo holds. The 
navigating equipment includes a Sperry gyroscopic | 
compass with steering and bearing repeats, and a| 
separate repeater for use in conjunction with the | 
wireless direction-finder. Messrs. Sperry Gyroscope | 
Company, Limited, have also supplied a gyro-pilot. 
Three magnetic compasses are fitted by Messrs. Kelvin, | 
Bottomley and Baird, Limited. For sounding pur- 
poses there is a Kelvite sounding machine, and also 
a Husun recording echo-sounding installation of 
Admiralty pattern. The wireless installation has been 
supplied and fitted by Messrs. Marconi International 
Marine Communication Company, Limited, and com- 
prises, as the main equipment, a 2-kW C.W./L.C.W. 
transmitter and receiver, supplemented by a Marconi 
short-wave transmitter and receiver, and a }-kW 
quenched-spark gap transmitter for emergency use. 
As required by the latest safety regulations, the two 
motor lifeboats are also fitted with wireless transmitting 
and receiving sets. Broadcast programmes can be 
received by the ship’s equipment and relayed by loud- 
speakers throughout the public rooms. The installation 
can be used also for relaying gramophone records or 
music by the orchestra, and for announcements. For 
the latter purpose, a system of relays is provided, by 
which the local volume controls can be switched out 
from the main panel. 

(To be continued.) 








promenade deck is devoted to staterooms, including | 
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but that was rather a matter for the | vessel of comparable type. The cellular double) THE PORTOBELLO GENERATING 


STATION OF THE EDINBURGH 
CORPORATION. 


THE public supply of electricity in Edinburgh has 
always been under the control of the Corporation. In 
1895 a generating station was opened in Dewar Place 
from which direct-current was transmitted on the 
230 /460-volt three-wire system to the centre of the 
city and on the single-phase alternating-current system 
at 2,000 volts and a frequency of 50 to the outlying 
districts. Four years later a second station with the 
same type of equipment was erected in M’ Donald-road 
on the Leith boundary. These stations were extended 
from time to time until in 1913 the Corporation were 
advised by Sir Alexander Kennedy that the limits of 
distribution by direct-current were being reached. He 
therefore recommended that a new station should be 
erected and three-phase generation at 6,600 volts 
adopted. A site on the sea front at Portobello was 
purchased for this purpose in 1914, but work was 
stopped by the war; and it was not possible to make 
any further progress until 1919. During this five-year 
interval profound changes in the electricity supply 
outlook had, of course, taken place; and a decision 
had to be reached whether to proceed with the station 
as originally planned, whether to erect a larger station 
capable of supplying a wider area and, in either event. 
whether to wait until the price of labour and material 
had fallen. After careful consideration, it was decided 
to plan a station for a maximum capacity of 150,000 kW 
and to begin the erection of the first section without 
delay. 

This first section was opened in 1923 by H.M. King 
George V. At that time* the equipment consisted of 
eight 80,000-lb. boilers, which supplied steam at a 
pressure of 300 lb. per square inch and a temperature 
of 700 deg. F. to three 12,500-kW turbo-alternators 
| generating three-phase current at 6,600 volts and a 
| frequency of 50. A further set of the same output 
| was added in 1924, and in the same year a 5,000-kW 
unit was transferred from M’Donald-road. In 1930,+ 
the station having meanwhile been selected under 
the Electricity (Supply) Act of 1926, four 80,000-Ib. and 
four 90,000-lb. boilers were added, together with 
| two 31,250-kW generators and the necessary auxiliary 
| plant. A fourth tunnel for the circulating water was 
|also added. This is equal in capacity to the original 
| three tunnels and is used entirely for discharge pur- 
poses. In 1936 the Central Electricity Board gave 
rections for a further 31,250-kW set to be installed, 
together with boilers and auxiliary plant, and this 
final extension, which brings the capacity of the 
station up to 146,500 kW was formally opened by the 
Lord Advocate, the Rt. Hon. T. M. Cooper, K.C., M.P., 
on Wednesday, April 12. A site plan of the station 
is given in Fig. 1, page 434, while the general layout 
of the plant will be clear from the cross-section, Fig. 2. 

In bringing our description of the station as it now 
stands up to date, it may first be mentioned that the 
building rests on a reinforced-concrete raft_of a thick- 
ness varying from 2 ft. 6 in. to 4 ft. This raft in turn 
rests on reinforced-concrete piles, the average length of 
which is 35ft. The site was originally occupied by a 
brickworks and considerable making up was therefore 
necessary. The buildings are of the usual steel-framed 
construction with brick panelling, the turbine room 
being 470 ft. long by 60 ft. wide and 75 ft. high to the 
ridge. The boiler house has a wall head height of 84 ft. 
The contractors for the buildings were Messrs. G. and 
R. Cousin and Messrs, J. and J. Johnston, Edinburgh, 
the structural steelwork being supplied by Messrs. 
Redpath, Brown and Company, Limited, Edinburgh. 
Coal is brought in by railway. The total length of the 
sidings is 2,700 yards, movement over them being 
effected by electric capstans. The coal is unloaded by 
means of two rotary truck tipplers into hoppers from 
which two conveyors are fed. These conveyors take 
their load under two main roads and a railway, and 
discharge into bucket elevators on the station site. 
The capacity of the system’ for which Messrs. The 
Birtley Company, Limited, Birtley, Co. Durham, were 
contractors, is 1,200 tons per day, though it is proposed 
to increase this to 1,500 tons in the near future. 
Storage is available for just over 50,000 tons of fuel. 

The steam-raising plant consists of 18 boilers, which 
are installed in two boiler houses at right angles to 
the turbine room, with the pipe annexe between them. 
Particulars of the first 16 boilers have been given 
above. The two latest units, which were constructed 
by Messrs. Clarke, Chapman and Company, Limited, 
Gateshead, have an output of 120,000 lb. of steam per 
hour at a pressure of 300 lb. per square inch, and a 
temperature of 700 deg. F., and a section through the 
portion of the boiler house containing them is given in 
Fig. 3, page 435. They are provided with water walls 
and equipped with rotary regenerative air heaters, high- 
pressure secondary air fans, centrifugal grit arresters, 





* See ENGINEERING, vol. cxii, page 422 (1921). 
+ See ENGINEERING, vol, cxxix, page 715 (1930). 
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and fluid-coupling speed control for the forced and in 
duced draught fans, Messrs. Davidson and Company, 
Limited, Belfast, being contractors for this portion of 
the work. Each boiler is also provided with an econo 
miser and air heater, which were supplied by Messrs, 
E. Green and Son, Limited, Wakefield, and Messrs. | 
James Howden and Company (Land), Limited, Glas- 
gow, respectively. All the boilers are fired by chain 
grate stokers constructed by Messrs. Babcock and 
Wilcox, Limited, London, and the ashes are discharged 
from the boiler hoppers into skips. These skips are 
run by hand to the north side of the boiler house, | 
where, after being sluiced, they are lifted by a telpher | 
hoist and tipped into a reinforced-concreted ash 
bunker, whence they are removed by motor transport. | 
This plant was also supplied by Messrs. Davidson and | 
Company, Limited. 
which is now in course of erection, will eliminate the | 





50 





. = oo 

















a 








Lier 
es 





































60 70 80 90 1woFeet 


dust associated with the present system. As the 
roof of the existing boiler house was not strong enough 


2 - ' 
| to take the new main flue required this has been con- | 


| structed entirely outside the building at a height of 
63 ft. from the ground, and supported on reinforced 


concrete trestle legs. The flue, shown in Fig. 2, is 


| constructed of reinforced concrete, and is faced with 


brick and lined with cellular concrete slabs with an air 
space. It is finished inside with firebrick, the roof being 
of hollow concrete tiles, 12 in. square, which are covered 
on the underside with firebrick tiles. It is 20 ft. | 
high by 17 ft. wide, the concrete trestle legs, on which 
it is supported, being placed about 50 ft. apart. They 
rest on piling. These trestles have been so designed | 
that they will be capable of carrying an electrical pre- | 
cipitation plant. The entrance from the flue to the | 


is 20 ft. high by 10 ft. wide. These slide verti- 
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cally into a chamber at a lower level when not in 
use. The flue can also be connected to the original 
chimneys in case of emergency. The new main chimney. 
the construction of which will be clear from Figs. 2 
and 4, rests on a ferro-concrete raft, 6 ft. thick by 
52 ft. 6 in. square. This raft is supported on 298 pile 5 
which are carried into the hard boulder clay, 50 ft. 
below the surface. From the base to 95 ft. above 
ground level the chimney is a square tower of reinforced 
concrete, space being thus provided for housing the 
exhausters of the new ash handling equipment. Abov 
this a brick shaft, which is 3 ft. 10 in. thick at th 
base and 14 in. thick at the top, rests on a 10 ft. thi I 
reinforced-concrete beam. This shaft is circular insid 


A new ash extraction plant, | new chimney is through two dampers, each of which |and 16-sided externally, and is 22 ft. 3 in. in diamete! 


at the top. Access to a platform 110 ft. from th 
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and 44°66 per cent. The operating results for both 
1937 and 1938 are given in the accompanying table. 
The total works cost per kilowatt-hour generated was 
0-1794d. in 1938 and 0- 1697d. in 1937. 





The whole scheme of extensions has been carried 
| 1938 1937 
Water evaporated Ib 359,539,200 | 455,548,400 
Make-up to boilers per cent 2-05 1-25 
Evaporated per unit generated Ib 10-67 10-56 
Kvaporated per unit sent out Ib 11-11 10-95 
Evaporated per Ib. of coal (actual) 
Ib. | 7-227 6-95 
Evaporated per Ib. of coal (stan- 
dard) ) 9-077 8-701 
Turbine consumption per unit 
generated (Venturi) Ib 10-20 10-41 
Temperature of feed water (econo- | 
miser inlet) deg. } 181 179 
Average total steam temperature 
deg. F 691 682 
Average degree of euperheat 
deg. F 267 2538 
Average circulating water iniet 
deg 44-1 43-1 
Average vacuum per cent 96°58 06-1 
Coat of 1,000 Ib. of steam (stan- 
dard) pence 10-99 10-58 
Coal used ‘ tons 29,261 
Coal used for banking tons 438 
Per cent. to total coal used per cent 1-50 
Coal used per unit generated Ib 1-519 
Coal used per unit sent out Ib 1-538 1-576 
Coal cost per ton f.a.s, 18s. 7 &d. 178. 24:4. 
Average calorific value (groas) 
B.Th.U 10,750 10,510 
8.Th.U. per unit generated 
B.Th.U. 15,880 15,960 
K.Th.U. per unit sent out B.Th.U. 16,530 16,560 
Ashes removed tons 2,231 2,686 
Per cent. to coal burnt per cent 10-05 9-18 
Average COs per cent 12-2 12-2 
Average flue temperature (econo- 
miser outlet) deg. F. 315 343 
Boiler efficiency percent. | 81-90 80-30 
Thermal! efficiency per unit gener- 
ated per cent 21-49 21-38 
Thermal efficiency per unit sent out 
per cent 20-64 20-60 


out to plans prepared by Mr. Edwin Seddon, M.I.E.E., 
M.I.Mech.E., engineer and manager of the City Elec- 
tricity Department. We have to thank him for the 
information on which the above article is based, and 
for the drawings and photographs illustrating it. 








ANNUALS AND REFERENCE BOOKS. 


{nnuaire du Bureau des Longitudes pour [ An 1939. 
The Bureau des Longitudes, which was constituted by 
the Republican Government in 1795, is the official French 
body dealing with astronomical and meteorological mat- 
ters, and subjects ofa like nature. It issues every year 
an Annuaire, first published in 1796, which is, in effect, 
an encyclopedia divided into five main sections, respec- 
tively dealing with the calendar; the earth; astro- 
nomy ; weights, and currencies ; and 
geographical and miscellaneous data and _ statistics. 
In the calendar section the times of rising and setting 
of the sun and moon, the movements of stars and 
planets, the occurrence of eclipses and other events 
are set out, together with tide tables and explanatory 
tables of the various calendars which are, or have been, 
in use. The section relating to the earth is itself 
divided into several sub-sections dealing with geodesy, 
meteorology, atmospheric electricity, and terrestrial 
magnetism, while the astronomical section sets out in 
detail solar, lunar and planetary data and contains 
a number of folding maps of the stars. The last two 
sections contain a mass of information on the weights 
and measures ard monetary systems of the various 
countries of the world, and on their geographical 
features, populations, vital characteristics, &c. The 
volume is published, on behalf of the Bureau, by 
Messrs. Gauthier- Villars, 55, Quai des Grands-Augustins, 
Paris, 6e. Bound in paper covers, the price is 25 fr.. 
and in stiff boards, 35 fr.. or 29 fr. and 39 fr., respec- 
tively, post free to this country. 


measures 





Fort. Luwecnron Cure The next meeting of the 
members of the Fuel .amcheon Club will take place at 


the Connaught Room Great Queen-street, London, 
W.C.2, on Thursday, April 20, at 12.40 for 1.10 p.m., 
when the after-luncheon address, on “ The Placing of 


Industries in the Special Areas,” will be given by Lord 
Portal, D.8.O0., D The chair will be taken by the 
President, Sir William J. Larke, K.B.E. 


Hien-Sreep Twist Dritis Erratum.--In our 
account, on page 401, ante, of some tests made on “ Dor 
mer’ brand high-speed twist drills, manufactured by 
Messrs. The Sheffield Twist Drill and Steel Company, 
Limited, Sheffield, an unfortunate transposition resulted 
in the composition of the material upon which the tests 
were carried out being given as that of the drills them- 
selves Che context renders the slip evident, but to 
avoid misunderstanding it should be noted that the 
phrase beginning the fourth sentence of the article should 
read “The material on which the tests were made 
AC 


was a normalised steel billet, 








ENGINEERING. 


CONTRACTS. 


Messrs. STANDARD TELEPHONES AND CABLES, LIMITED, 
Connaught House, Aldwych, London, W.C.2, have 
manufactured and installed, for the Department of Posts 
and Telegraphs, Ceylon, a 10,000-line automatic telephone 
system, which was inaugurated on April 7. The lay-out 
comprises three exchanges, namely, Colombo Central, 
Havelock Town and Maradena, with full dialling facilities 
available between all subscribers. The power plant at each 
exchange consists of two main batteries, a motor battery, 


two motor generators for charging the main batteries, | 


a battery ringing machine, and a mains-driven ringing 
machine 

Messrs. Dossre McInnes, Liutrep, 57, Bothwell- 
street, Glasgow, C.2, have supplied their latest type 
compasses, sounding machines, chart-room instruments 
and accessories, and engine-room instruments for the 
steamships Bundaleer and Hannington Court, built, 
respectively, by Messrs. Caledon Shipbuilding Company, 
Limited, and Messrs. W. Doxford and Sons, Limited, 


and for two Russian dredgers built by Messrs. W. Simons | 


and Sons, Limited. 

The Istanbul correspondent of The Times reports 
that the Turkish State Railways signed a contract 
with British manufacturers for the purchase of 58 loco- 
motives, on April 11. Of these, 24 are to be supplied 
by Messrs. Beever, Peacock anp Company, LIMITED, 
Gorton, Manchester; 24 by Messrs. VULCAN FouNDRY 
Limitep, Newton-le-Willows, Lancs; and four by 
Messrs. RoBERT STEPHENSON AND HAWTHORNS, LIMITED, 
Forth Banks, Newcastle-on-Tyne. 


TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Bridgework, comprising 83 tons of steelwork and 3 tons 
of rivets, bolts, &c. South African Railways and Har- 
bours, Johannesburg; May 25. (T. 20,836/39.) 

Laundry Washing Machine, also a es ape! ge and 
conveyor-belt equipment. Union Tender and Supplies 
Board, Pretoria ; April 27. (T.Y. 20,840/39.) 

Combination Woodworking Machine, comprising rising- 
top saw bench, surface planing and jointing machine, 
boring machine, and tonguing and grooving equipment, 
for Pietermaritzburg Fort Napier Mental Hospital. 
Union Tender and Supplies Board, Pretoria; May 11. 
(T. 20,859/39.) 








with all necessary insulators and accessories. Public 
Works Department, Wellington, N.Z.; June 27. 


(T.Y. 20,967 /39.) 

Electrical Apparatus and materials for E] Azab Water- 
works. Ministry of Public Health, Municipalities 
Department, Cairo, Egypt; May 4. (T. 21,053/39.) 








BOOKS RECEIVED. 


Georg Simon Ohm. Ein Foracher waéchst aus seiner Vater 
4rt. By H. R. vow Ficutsaver. Berlin: V.D.L.- 
Verlag, G.m.b.H. [Price 7-50 marks.] 

Reports of the Progress of Applied Chemistry. Volume 
XXIII. 1938. Issued by The Society of Chemical 
Industry. London: Offices of the Society, Clifton 
House, Euston-road, N.W.1. [Price 7s. 6d. to 
Members ; 12s. 6d. to Non-Members.] 

Designing for Mass Production. An Introduction. By 
J.R.Fawcerr. London: Sir Isaac Pitman and Sons, 
Ltd. [Price 8s. 6d. net.] 

The Water Engineer's Handbook and Directory, 1939. 
The Water Engineer's Vade Mecum with a Compre- 
hensive Guide to the Water Undertakings of the British 
Empire. Catchment Boards, and Drainage Authorities 
of Great Britain. London: ‘“ Water and Water 
Engineering,” 30 and 31, Furnival-street, E.C.4. 
[Price 8». 6d.) 

Department of Scientific and Industrial Research. Methods 


for the Detection of Toxic Gases in Industry. Leaflet 
No. 4. Benzene Vapour. [Price 3d. net.] Leaflet 
No. 5. Nitrous Fumes. [Price 3d. net.) London: 


H.M. Stationery Office 
Fortschritte des Chemischen Apparatewesens. Edited by 
\potr Briver and Joser Rerrstorrer. Fifth and 
concluding part. Werkstoffe. Leipzig: Akademische 
Verlagsgesellschaft m.b.H. [Price 28 marks.] 
Consolidated List of Government Publications. lat January 


to 3lst December, 1938. London: H.M. Stationery 
Office. [Price ls. net.) 

Department of Overseas Trade. No. 722. Report on 
Economic and Commercial Conditions in Ecuador, 
1938. ByG.H. Buttock. London: H.M. Stationery 
Office. [Price 9d. net.] 


The Journal of the Iron and Steel Inatitute. Volume 
CXXXVITI. 1938. No. Il. Edited by K. Heapiam- 
Morey, Secretary. London: Offices of the Institute. 

International Index to Aeronautical Technical Reports. 
Prepared by The Society of British Aireraft Con- 
structors, Ltd. London: Sir Isaac Pitman and Sons, 
Ltd. [Price 5s. net.] 

Air Conditioning. A Practical Modern and Fundamental 
Treatise on the Subject of Air Conditioning, Air Distribu- 
tion, Refrigeration, Comfort Cooling, Humidification and 
Jir Purification. By C. A. FuLier, with the col- 
laboration of Davip Synow. London: Sir Isaac 
Pitman and Sons, Ltd. [Price 20s. net.] 


[APRIL 14, 1939. 


PERSONAL. 


The Ministry of Transport informs us that Sm Henry 
Maysury has been re-appointed to be a member of the 
London Passenger Transport Board for a further period 
of three years from May 18, 1939, and that CoLone: 
ForrRESTER CLAYTON las been appointed a member of 
the Board for a similar period. 

In order to cope with the increasing demand for their 
products, Messrs. Brookes (O_psurRy), Liwirep, Old 
Gon Birmingham, are making large extensions to their 
machine, erecting and assembly shops. 

A company, styled Messrs. Howarp GraHam, 
Luoairep, Tiddington-road, Stratford-on-Avon, has been 
formed to acquire from Mr. Howarp CLayTon-WricHtT 
his exclusive manufacturing and sales rights of the 
Harris range of patented bushings, used extensively in 
many industries, also the Torflex coupling and the Torfiex 
sleeve bush. Mr. H. Clayton-Wright is vice-chairman 
and managing director of the company, of which Mr. Cecil 
Fry is chairman. 








LAUNCHES AND TRIAL TRIPS. 


Single-screw oil-tank motorship ; 
eight -cylinder Harland 
Handed over after trial trip, 


“San EmMILiano.”’ 
single-acting, four-cycle, 
B. and W. Diesel engine. 


| April 5. Main dimensions: 460 ft., by 61 ft., by 
33 ft. 3 in. Built and engined by Messrs. Harland and 
Wolff, Limited, Govan, Glasgow, for Messrs. Eagle Oil 


|and Shipping Company, Limited, London. 








|'NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—After a holiday set-down shorter than 
usual, all the big works resumed operations to-day 
A brisk inland trade continues to be done in commercial 
products, but the demand from abroad still leaves much 
to be desired. The uncertainty of the international 
situation is militating against the development of various 


| schemes abroad that would call for the supply of Sheffield 


engineering products. Firms producing raw and semi- 
finished materials are operating to capacity. At 
works, plans are under consideration for the installation 
of more melting plant. The steel requirements of firms 
producing railway rolling-stock are not so substantial, 
but makers of shipbuilding requisites are taking increased 
tonnages. A very satisfactory state of affairs prevails 
in the heavy-machinery and engineering branches. 
Sheffield Corporation Transport Department has accepted 


some 


, tenders for the supply of permanent-way materials from 
: . | Messrs. Dorman Long and Company, Limited, who are 
Outdoor Switchgear, 50 kV, and steelwork, complete 


to supply 600 tons of chromium steel and 400 tons of 
high-manganese steel tramway rails, in addition to 
100 tons of specially treated rails ; from Messrs. Coghlan 
Steel and Iron Company, Limited, for 1,700 pairs of fish 
lates ; for junctions, points, and crossings, from Messrs. 
Titan Trackwork Company, Limited, Messrs. Edgar 
Allen and Company, Limited, and Messrs. Hadfields, 
Limited. Messrs. British Insulated Cables, Limited, are 
to supply 2,700 copper bonds, and Messrs, Ibbotson 
Brothers, Limited, 40 tons of mild-steel bars, 1 ton of 
fish bolts, nuts and washers, and 20,000 anchor bolts, 
nuts and plates. The Corporation’s electricity com 
mittee has accepted a tender from Messrs. British Thom 


| son-Houston Company, Limited, for the yy of feeder 


reactors at a cost of 14,914/. A steady run has developed 
in the demand for hollow forgings and boiler drums 
Electrical equipment is a progressive line. The recent 
brisk demand for grinding and crushing machinery has 
been maintained, overseas requirements showing & further 
increase. Business has eased slightly on inland account 
in coal-mining equipment, but the call is still stronger 
than it was a yearago. The season in farming machinery 
and implements is in full swing, and local works have 
good order books. Makers of special steels are excep 
tionally busy, and inquiries at representative works, 
reveal that in many cases outputs reach record dimen 
sions. The tool trades report further progress. 
Sheffield to Honour Metallurgists.—Sheffield 
Council has decided to confer the honorary freedom o! 
the city on Sir Robert Hadfield, the eminent metallurgist. 


City 


| chairman of Messrs. Hadfields, Limited, Sheffield, and on 


|with steam, formaldehyde, or in other ways to free 





steel 


Mr. Harry Brearley, who discovered ——— 
jrown 


Mr. Brearley is technical director of Messrs 
Bayley’s Steel Works, Limited, Sheffield. 

South Yorkshire Coal Trade.—Holiday influences hav« 
had an adverse effect on the industrial demand for cou 
but steams are in request, while smalls and slacks are 
The warmer weather has resulted in a 
further weakening in the house coal market. There 1s «# 
slightly better call for certain types of cokes. The export 
position is not quite so promising ; fewer inquiries ar 
circulating, and bunker coal is a weak section. An all 
round improvement is expected to de velop during the 
next few weeks. 


moving freely. 








Hay ayp Straw Packinc FOR MERCHANDISE 
Sovrn Arrica.—Regulations promulgated in Sout 
Africa lay .down that no person shall introduce int 


the Union arty hay or straw used for packing merchandis 


unless it has been kept in a bond store at the port 
entry for a period of four months, or it is accompani 
by an official certificate stating that it has been treat: 


it 
from possible contagious cattle disease The regulatior 
took effect on April 1, but hay and straw imported be 
April 30 will be admitted without the certificat 
prescribed by the regulations. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—In addition to usual Eastertime 
check on business, international complications have 
counteracted a promising movement in the direction of 
some expansion of general commercial trade. Usual 
customers who were inclined to negotiate have, for the 
time being, virtually withdrawn from the market. 


The Cleveland Iron Trade.—While Cleveland pig is 
passing into use at local foundries in slowly increasing 
quantities, volume of deliveries is still small. Consumers 
of pig continue to substitute comparatively cheap iron 
scrap as much as possible, supply of which, however, is 
increasing in scarcity. Output of foundry pig continues 
intermittent and small, and there is little stored at the 
blast furnaces, but tonnage available for distribution is 
slightly in excess of the present moderate requirements. 
Home needs are expected gradually to expand, but there 
seems no hope jof recovering lost export trade and the 
prospect of conditions justifying resumption of con- 
tinuous output is as remote as ever. Pig users abroad, | 
who were heavy buyers of Cleveland brands, can purchase 
Continental iron at substantially below figures named 
for Tees-side products and apparently are satisfied with 
the quality of foreign makes. Makers and merchants 
offer Cleveland pig at fixed figures, which are ruled by 
No. 3 grade at 99s. delivered within the Tees-side zone. 


Hematite.—The situation in the East Coast hematite 
branch of industry continues steadily to improve. 
ducers’ position is gradually gaining strength by the 
favourable changing of the statistical situation. Their 
still large stocks are now decreasing at a rate that 
promises soon to reduce tonnage accumulations to as 
low level as is needed for ordinary trading. Makers’ own 
consuming departments are absorbing the bulk of the 
supply, but sales to home users are on an appreciably 
increased scale and likely to continue to grow. As in 
the Cleveland pig branch, business with customers abroad 
is little heard of. Merchants are keeping in touch with 
old Continental buyers, but sales for export are still 
confined to odd parcels of special quality iron. Stabilised 
quotations are based on No. 1 description of hematite 
at 120s. 6d., delivered to North of England firms. 


Basic Iron.—Makers of basic iron are turning out 
ample tonnage for the expanding needs of their adjoining 
steelworks. There is no tonnage on sale and the quota- 
tion remains nominally 92s. 


Foreign Ore.—Until consumers have accepted much | 
of the tonnage considerably overdue for delivery, resump- 
tion of purchase of foreign ore cannot be expected. | 
Users are absorbing increasingly large tonnages and are | 
taking bigger supplies as storage accommodation becomes | 
available. They are understood to be well covered for | 
the next three or four months. April imports to date 
total 55,703 tons, compared with 27,569 tons for the | 
corresponding part of March. 


Blast-Furnace Coke.—Supply of Durham blast-furnace | 
coke continues plentiful. Local consumers are well 
provided for to the end of June and new business is 
little heard of, but deliveries under running contracts | 
have substantially increased. Sellers are keen to book | 


orders at recognised market values at the equivalent of | eo 


248. 3d. at the ovens. 


Manufactured Iron and Steel.—Most of the plant in 
operation on production of semi-finished and finished 
iron and steel is very busily employed. Firms making 
steel semies have practically no stock and are unable to 
satisfy fully delivery demands ; while manufacturers of | 
several finished commodities have difficulty in meeting | 
pressure for larger supplies. Activity at works is mainly 
due to efforts to cover urgent Government needs. Depart- | 
ments producing shipbuilding requisites are, however, | 
gradually securing contracts. Principal market quota- 
tions for home trade: Common iron bars, 12I. 5s. ; | 
steel bars, 111. ; soft steel billets, 71. 7s. 6d.; hard steel | 
billets, 82. 10s.; steel ship, bridge and tank plates, 
LOL. 10s. 6d.; steel ship rivets, 141. ; iron ship rivets, | 
15l.; steel constructional rivets, 151. 5s.; steel boiler | 
plates, 111. 88.; steel angles, 101. 8s.; steel joists, | 
LOl. 8s.; Tees, 111. 8s.; heavy sections of steel rails, | 
%. 10s.; fish plates, 131. 10s.; black sheets, No. 24| 
gauge, 141. 15s.; and galvanised corrugated sheets, | 
No. 24 gauge, 171. 5s. 


Scrap. Inconvenient shortage of iron and steel scrap 
is necessitating buying from overseas. Scarcity of heavy 
steel, in particular, is acute. 








lux Instrrurion or Gas ENGINEERS.—A cordial | 
invitation has been extended by the executive board | 
of the American Gas Association to members of the 
Institution of Gas Engineers, 1, Grosvenor-place, London, | 
S.W.1, to visit the New York World’s Fair and the 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Activity rules in the Scottish | 
steel trade at the present time and plant is running to | 
capacity. Government orders are being pushed on with 
all speed and nothing is being allowed to interfere with | 
deliveries of material for rearmament purposes, the 
tonnage of which is considerable. The demand for steel 
for general purposes is also on a large scale, and in this 
respect the shipbuilding industry has again come into 
the reckoning through the Government scheme of 
assistance for mercantile tonnage. Already quite a 
number of contracts have been placed or are pending, 
and specifications for ship plates, &c., have been given 
out, and there is every likelihood that heavy demands 
will be forthcoming from the shipyards shortly. In the 
black-steel sheet trade active conditions are still general 
and the current output of both black and galvanised 
sheets has not been equalled for a long time. Large 
deliveries are being made against Government orders 
and other consumers are also pressing for supplies. Both 
kinds of sheets are the subject of a good inquiry on 
export account. Structural sections are moving freely 
as consumers have a fair amount of work on hand. The 
following are the present market prices :—Boiler 
plates, 111. 8s. per ton ; ship plates, 101. 10s. 6d. 
per ton; sections, 10]. 8s. per ton; medium plates, 
121. 2s. 6d. per ton; black-steel sheets, No. 24 gauge, 
14l. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 171. 5s. per ton, all delivered at Glasgow 
stations. 

Malleable-lron Trade.—There is quite a fair demand for 
malleable iron at present and works in the West of Scot- 
land are well employed. Business in re-rolled steel bars 
is well maintained. The current quotations are as 
follows >—Crown bars, 121. 5s. per ton for home delivery 
or export; re-rolled steel bars, 11J. 15s. per ton for 
home delivery and 111. per ton for export ; No. 3 bars, 
121. per ton, and No. 4 bars, 12/. 5s. per ton, both for 
home delivery. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade are fairly satisfactory and makers are 
experiencing a steady demand for material. The require- 
ments of the steel trade are increasing and the outlook 
for foundry grades is much better. The following are 
to-day’s quotations :—Hematite, 61. 0s. 6d. per ton, and 
basic iron, 51. per ton, delivered at the steel works ; 
foundry iron, No. 1, 5l. 8s. per ton, and No. 3, 51. 5s. 6d. 


| per ton, both on trucks at makers’ yards. 


Shipbuilding.—The recent announcement of the inten- 
tion of the Government to assist the shipping and ship- 
building industries has not been long in bearing fruit 
as quite a number of contracts for new vessels are under- 
stood to have been placed oa the past week. The 
Caledon Shipbuilding Company, Limited, Dundee, have 
received an order from Messrs. Watts, Watts and Com- 
pany, Limited, of London, for three steamers each of 
9,250 tons deadweight. These vessels will be similar 


| in dimensions to others at present in service of the sam. 


owners and will have machinery supplied by the North 
Eastern Marine Engineering Company, Limited, New- 
castle. Messrs. William Simons and Company, Limited, 
Renfrew, have received an order for a la drag suction 
hopper dredger for the Irak Government. She will have 
gross tonnage of about 2,500 tons and will be very 
similar to the Basra, built in 1937 for the same Govern- 
ment. This dredger will be the fifth built by Messrs. 
Simons since 1925 for service at Basrah. Messrs. Fleming 
and Ferguson, Paisley, have contracted to build two 
small passenger vessels for Colonial service. Messrs. 
Lithgows, Limited, Port-Glasgow, have contracted with 
Messrs. The Lyle Shipping Company, Limited, to take 
over the 9,000-ton ca: vessel now under construction at 
their yard. Rowan-Doxford Diesel engines will be 
supplied by Messrs. David Rowan and Company, Glasgow, 


|and it is of interest to note that this will be the first 


steamer to be supplied with these engines under the 
licence granted to Messrs. Rowan to build Doxford- 
Diesels. 








THe Late Mr. LLEWELLYN RoseErts, C.B.E.—We 
regret to record the death of Mr. Llewellyn Roberts, 
C.B.E., chief engineer of the Cunard White Star 
liner Queen Elizabeth, now completing at the Clydebank 


| Shipyard of Messrs. John Brown and Company, Limited. 


Mr. Roberts, who was fifty-seven years of age, joined the 


| Cunard Line in 1904, following some previous experience 


at sea, and after serving in several of the company’s 
Atlantic liners, including the Lusitania, Mauretania and 
Aquitania, was appointed chief engineer of the Queen 
Mary. He continued in charge of lee machinery until 
August, 1937, being then appointed to supervise the 
installation of the machinery of the Queen Elizabeth. 
His death occurred in Edinburgh, April 4. 





Watex Sopp.y 1n Crry or Baropa.—An important 
}, 





‘olden Gate International Exposition, San Fr 0. | 
It is planned to hold the annual convention of the | 
American Gas Association in New York from October | 
: to 13, and Monday, October 9, has been officially 
. signated as Gas Industry Day at the World’s Fair. 
lembers of the Institution will be particularly welcome | 
at these meetings. The Canadian Gas Association, which | 
's affiliated to the American Gas Association, has | 
*xtended an invitation to members of the Institution to 
visit Canada at the same time. The Council of the 
[nstitution has decided not to organise an American 
ny in connection with these meetings and exhibitions. 
Aig ae be glad, however, to know of any members of 
ad ‘nstitution who are intending to visit the United 
~ . at, or about, the time of the annual convention of 
“ae American Gas Association. 


© augment the water-supply system of the City 
of Baroda has recently been undertaken by the Baroda 
State Public Works Department. The scheme, which is 
expected to be completed in about 20 months, consists in 
duplicating the water mains throughout the City. The 
water works of Baroda were constructed nearly 50 years | 
ago, and were one of the extensive series of improve- 
ments introduced by the late Maharajah Gaekwar, who 
died on February 6, soon after he came of and took 
over the Government of the State. Until lately the 





works have fully served their purpose, but, owing to | 
the recent growth of the City, the supply cannot, at) 
present, be delivered under adequate pressure. More-| 
over, the recent increase in modern sanitary conveniences | 
also demands a greater supply of water than was envisaged | 
when the water works were first built. 


J 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “Transport by Railway and 
Road,” to be introduced by Mr. B. W. Pendred. Southern 
Branch: Thursday, April 20, 7.15 p.m., University 
College, Southampton. ‘“‘ Big Steel Forgings,’’ by Dr. 
W. H. Hatfield. Institution: Friday, April 21, 6 p.m., 
Storey’s-gate, Westminster, 8.W.1. General Meeting. 
“The Problem of Economic Foundry Production,’’ by 
Mr. E. Ronceray. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ A Critical Survey of 
American Metering Practice,” by Mr. G. F. Shotter. 

INSTITUTION oF CrviL ENGINEERS.—Birmingham and 
District Association : Thursday, April 20, 6 p.m., The 
James Watt Memorial Institute, Birmingham. Annual 
General Meeting. ‘The Storstrom Bridge, Denmark,” 
by Messrs. G. A. Maunsell and J. F. Pain. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Western 
Centre: Thursday, April 20, 7 p.m., The Technical 
College, Lower Borough Walls, Bath. ‘The Modern 
Car from the Owner-Driver’s Point of View,” by Mr. 
Geoffrey Smith. 

Norrs-East Coast InstiruTion OF ENGINEERS AND 
SHIPBUILDERS.—Friday, April 21, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘ The Ideal Design of 
an All-Welded Ship,” by Mr. J. P. Wadling. 

Roya InstirutTion.—Friday, April 21, 9 p.m., 21, 
Albemarle-street, W.1. ‘‘ The Utilisation of Petroleum 
Gases,”’ by Dr. A. E. Dunstan. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—Affected by the holidays, 
operations were on quieter lines on the Welsh steam coal 
market last week. Buyers were slow to resume interest 
but the market, as a whole, displayed a steadier tendency. 
Just prior to the interruption, demand showed a fair 
expansion in most trades, and collieries, consequently, 
were able to increase working at the mines. Demand 
was generally for early deliveries as buyers were still 
showing reluctance to enter into heavy forward commit- 
ments, but the prospects of any early easing in values 
seemed extremely remote. An order for about 50,000 
tons of large coals for early delivery was circulating from 
the Latvian Railways, but otherwise contract inquiry 
was at alow ebb. Efforts were again made to persuade 
the coal trimmers engaged at Cardiff, Penarth and Barry 
docks to forgo the usual half-day holiday on the Tues- 
day. Similar efforts have been made in the past, unsuc- 
cessfully, and the same arguments were put forward 
by the representatives of the coalowners, exporters, ship- 
owners and other interests at a joint meeting, without 
any better result. It was claimed that since the agree- 
ment concerning holidays was signed, conditions had 
changed radically. The miners, as a result of the holiday 
with pay scheme introduced at the mines, were only on 
holiday on the Bank Holiday Monday, whereas coal ship- 
ments were suspended completely on the Monday, while 
work on the Tuesday was confined to the morning session 
and only vessels that could be completed ready to sail 
were handled. As a result, there has been some con- 
gestion of rolling-stock at the docks and the coal sidings. 
with consequent loss of trade and the slowing down of 
operations at the mines. This position was more pro- 
nounced at an Eastertide in view of the fact that the 
miners have always worked as usual on a Good Friday 
while the docks were idle. Best large coals continued to 
move off steadily and with productions earmarked over 
some while to come, prices were firmly held. Some of 
the dry large sorts were in need of further outlets, but 
quotations were not changed. The dry sized sorts, and 

icularly the peas, beans and nuts, continued bright 
eatures, and buyers encountered difficulty in covering 
their early needs of these kinds. Bituminous smalls came 
in for better attention, but drys continued slow and 
dull. Cokes remained quietly steady, while a fair 
activity was maintained by patent fuel. Pitwood was 
in slow request. 

The Iron and Steel T'rade.—Holiday conditions slowed 
down operations in the South Wales iron and steel and 
allied trades last week. Demand was curtailed, but 
most producers still held sufficient orders to ensure fairl 
regular working at recent levels for some while to come. 








Course FoR EMPLOYMENT Manacers.—-The National 
Institute of Industrial Psychology, Aldwych House, 
Aldwych, London, W.C.2, has organised a course for 
employment managers, concerning the technique of 
applying selection tests, to take place from Monday, 
a 1, to Friday, May 5. Morning and afternoon 
sessions will be held on each day and the curriculum will 
include practical work ; lectures and discussion meetings 
dealing with the drawing up and — of tests ; 
interviewing and the use of rating scales and references ; 
methods of combining test results and other information ; 
the follow-up of selection methods ; and a brief survey 
of the statistical background of tests and the limitations 
of their use. In addition, it is hoped to arrange visits 
to staff and employment departments. The fee for the 
five days’ course will be 71. 74., a composite fee of 121. 12s. 
being charged, instead of 141., 14s. when any two persons 
belong to the same firm. 
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‘estuary. Previous experiments with river models, 
carried out in France, though far from misleading 
in their indications, lacked the rational basis which 
Reynolds supplied by his experimental determina- 
tions of a suitable ratio between the vertical and 
horizontal scales of the model, and his use of 
dynamical similarity to deduce the tidal periods and 
rates of flow corresponding to those of the full scale. 
The pioneer work, now fifty years old, of Reynolds 
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falls at a rate dependent on the character of the 
alluvial material itself and on the density and tur- 
bulence of the water, the rate of deposition being 
markedly affected by the contact between fresh 
river water and salt sea water. For corresponding 
conditions to be preserved, moreover, the rate of 
settlement in the model must everywhere exceed 
that in the actual estuary in a rather complex 
proportion involving the horizontal and _ vertical 
scales to which the model is constructed. In the 
case of the Rangoon River model, where the hori- 
zontal and vertical scales were 1 : 8060 and 1 : 192, 
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TIDAL MODELS. 


Some three years ago there appeared in these 
| columns a very favourable commentary upon certain 
decisions that had just previously been made by 
the Commissioners of the Port of Rangoon regarding 
the extent to which dredging operations and river 
works could be undertaken for the accommodation 
of shipping in the Rangoon River. At that time 
attention was mainly directed to the economic 
aspects of the Commissioners’ policy, the wisdom of 
which there still appears no reason to dispute. 
From the strictly engineering standpoint, however, a 
matter of perhaps more general interest is that the 
final conclusions of the Commissioners were based on 
the results obtained from experiments with a tidal 
model which, under the auspices of Sir Alexander 
Gibb and Partners, the Port Commissioners’ consult- 
ing engineers, was built and operated at University 
College, London. These experiments, in the mselves 
a considerable undertaking, occupying close upon 
three years, were the subject of a recent paper to 
the Institution of Civil Engineers by their author, 
Mr. Oscar Elsden, 
Allen described an investigation, of some proposed 
schemes of improvement for the Cheshire Dee, 
which he has been conducting on behalf of the Deze 
Catchment Board by means of estuary models at 
Manchester University. 

It is most appropriate that this type of experi- 
ment should be made at Manchester since it was 
the great Osborne Reynolds who first applied scien- 
tific principles to the construction and operation of 
tidal models and established their utility by his 
investigation of the influence of the Manchester | 
Ship Canal upon the upper reaches of the Mersey 


/supported by 


At the same meeting, Mr. Jack | 
| worked on this assumption, using a battery of elec- 





respectively, the rate-of-fall ratio amounted to 3 
and was achieved by a method, due to Gibson, in 
which potassium-alum served as a coagulant solu- 
tion to accelerate the precipitation of the finely- 
| divided clay used as “ silt.” 

The production of waves to represent the effects 
of monsoon winds was a problem peculiar to this 
investigation. For perfect similarity the speed, 
height and wavelength should simultaneously corre- 
spond to those on the full scale. Such a combination 
is impossible of achievement in a distorted scale 
model, and it consequently becomes necessary to 
decide which of these characteristics is mainly 
responsible for the transportation of the estuary bed. 
The complete answer to this question calls in itself 
for a very considerable research which could well 
be justified by the astonishing changes in the con- 
figuration of the shoal-water bed near a river 
mouth that can be brought about by a single storm. 
With the existing dearth of knowledge, it is reason- 
able to assume that the height of the waves is their 
most influential property, and the experimenters, 
Professor Gibson’s advice, have 


tric fans and adjusting the wind speed until the 
waves, travelling in the correct general direction, 
had the appropriate scalar height. 

Superimposed on these and many other experi- 
mental minutiae is the main tidal engine and the 
control gear, reproducing in a few hours the natural 
variations of a whole year, and constituting as a 


|whole a very remarkable example of mechanical 


co-ordination. The results obtained with it are not 
merely consistent among themselves but exhibit a 
‘reliable representation of the actual conditions, as 
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is evident from the comparison between the actual 
and model siltation on the Outer bar during the 
years from 1875 to 1932. The value of such con- 
firmatory trials, over periods between which sound- 
ing surveys are available, is worth emphasis. They 
are of direct benefit to the experimenters, who are 
enabled to rectify their apparatus and technique in 
accordance with discrepancies indicated, while, at a 
later stage, they are a source of confidence alike to 
the harbour authority and to shipping. Once such 
confidence can be established, the possibilities of 
enormous monetary saving due to the predictions of 
tidal models follow as a matter of course. 

It is this latter aspect, rather than the novelty or 
complexity of experimental technique, that dis- 
tinguishes and evidently fully justifies Mr. Allen’s 
study of the Dee Estuary. The primary trouble 
with this river is the continual tendency for bed- 
material to be carried upstream by the flood tide, 
with which may be associated a marked instability 
of the channel seaward of Connah’s Quay, which is 
tortuous, shallow, and subject to great fluctuations 
of position and configuration. Among suggested 
means for improving the main channel without 
detriment to the access to Flint harbour and other 
landings on the south foreshore, are extensions to 
the existing training walls at Connah’s Quay and 
the erection of a barrage in that neighbourhood, 
the purpose of which would be to scour the down- 
stream channel. In view of the very considerable 
expenditure at stake, it is particularly noteworthy 
that the experiments have indicated that such a 
barrage would be ineffective, and that its presence 
would the channel to deteriorate 
except in the immediate vicinity of the sluice gates. 
Of the many and varied schemes tested, the most 
promising involves the extension of the existing walls 
from Connah’s Quay to provide a trained channel 
7 miles long, passing close to the south shore of the 
estuary and having a gap to afford access for shipping 
to Flint. 

The point to be stressed here is less the detailed 
solution recommended for a long standing problem 
than the fact that, by the aid of a tidal model, 
numerous alternative proposals, every one of them 
reasonable and apparently equally promising, can 
be tested rapidly and relatively simply, at a cost 
almost negligible compared with any of the actual 
undertakings proposed. With each of the schemes 
it has been possible, looking far into the future, to 
appraise the effects produced in relation to the 
costs of construction, maintenance, dredging, and 
so forth associated therewith. In the case of the 
Rangoon River investigation, indeed, an analysis 
of the results along these lines led to the very 
important decision that major dredging operations 
to maintain a deep navigable channel over the 
Outer bar could not be justified financially, inasmuch 
as a large proportion of traffic would be penalised 
in harbour dues for the benefit of a few large vessels ; 
and that the port approaches should, therefore, be 
so maintained as to accommodate ships of draught 
up to 28 ft. only. The same general considerations 
obviously apply to all tidal and river model experi- 
ments, enabling those concerned to foresee how to 
draw the biggest net revenue from their under- 
taking. ‘These studies of the Dee and the Rangoon 
River, however, no less than those of the Mersey, 
the Severn, the Humber and many others preceding 
them, have also shown what a wealth of varied 
scientific talent, specialised knowledge and experi- 
mental ingenuity must be combined to produce the 
optimum amount of convincing data. It seems 
follow that the co-ordinated and continuous 
endeavours of experts in this class of experiment 
would lead, accumulation of data and a 
development of technique, to a stage when the tidal 
ilmost a precise instrument 
and unquestionably of the utmost service to a 
nation as dependent as ours for its prosperity on 
harbour and hydraulic works of all kinds. Merely 
to state the facts in juxtaposition is to prompt the 
suggestion that a permanent laboratory, specifically 
equipped for this class of investigation and controlled 
by the Department of Scientific and Industrial 
Research, could be justified. On the Continent and 
in America there are already about a score of such 
institutions, and it must surely be the case that 
many tideway and river problems of the British 
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Empire are as yet unsolved and wasting money for 
lack of routine facilities here. Needless to say, the 
suggestion implies not the slightest disparagement 
of the work carried out, often under difficult condi- 
tions, at the universities. On the contrary, indeed, 
it is precisely such workers as the authors of these 
recent studies, and especially Gibson and _ his 
collaborators, from whom guidance and practical 
advice would necessarily be sought. 








THE NOISE OF MOTOR 


VEHICLES. 


PROFESSOR PERRY was wont to characterise 
noise emanating from machinery as a manifesta- 
tion of inefficiency, but this only represents a 
partial truth. If the noises arising from motor 
vehicles are analysed, for example, they fall into 
four groups, those emanating from the transmission, 
those resulting from the explosion in the cylinder, 
those due to rattling of loose parts, and those 
deliberately created as warning signals, and only 
the first of these is of the type that Perry had in 
mind. As it is these four types of noise, alone or in 
combination, which are the chief cause of aural 
disturbance to town dwellers, and have been blamed, 
rightly or wrongly, for much of the prevalent 
neurosis, their study is a matter of considerable 
importance. While a really scientific approach 
to the subject was impossible until such time as 
suitable measuring instruments had been devised, 
it is to the credit of manufacturers of motor vehicles 
that the desirability of reducing noise was recognised 
at an early stage of development, and incidentally, 
that legislation has played a very minor part in the 
notable success achieved. 

The first important investigation undertaken 
by an outside body appears to have been carried 
out in New York, a Noise Abatement Commission 
having been appointed by the Commissioner of 
Health for that City in 1929. In the next few years, 
the subject was taken up in this country, and by 
1932, was considered of sufficient importance to 
justify the erection of an acoustics building at the 
National Physical Laboratory, where not only the 
noise arising from motor vehicles, but also all other 
types of noise regarded as detrimental to human 
health or comfort, could be studied. The whole sub- 
ject of noise suppression was discussed in general 
terms in a paper read by Dr. G. W. C. Kaye before 
the British Association in the same year,* and in 
1933, the Association set up a committee, under the 
chairmanship of the late Sir Henry Fowler, to 
review the knowledge then available. The com- 
mittee presented a report which was summarised 
in ENGINEERING, vol. cxxxviii, page 310 (1934). 
Since that date, a considerable volume of informa- 
tion on investigations on noise measurement and 
abatement, both in this country and abroad, has 
been published, and the present position was 
reviewed in a paper read on Tuesday, April 4, 
before the Institution of Automobile Engineers, by 
Dr. G. W. C. Kaye and Mr. R. 8. Dadson. 

It is obvious that voluntary action by manu- 
facturers to reduce the noise created by vehicles 
cannot alone form effective solution of the 
problem, since it takes no account of noise arising 
from worn parts, the rattling of loose components, 
or insecure loads. Manufacturers are also helpless 
to counter the abuse of warning devices. Apart 
from the goodwill of the user, which is sometimes 
lacking, the reduction in noises arising from these 
sources can only be secured by legislation, but 
unfortunately, the framing of effective legislation is 
a matter of extreme difficulty. This point is clearly 
brought out by a study of the present law on the 
subject. Legislation to limit the noise produced 
by the expulsion of the exhaust gases from heavy 
motor cars was included in the Heavy Motor Car 
Order, 1904, the use of a cut-out being made 
illegal, and this regulation was extended to cover 
all vehicles fitted with internal-combustion engines 
in the Motor Cars (Use and Construction) Amend- 
ment Order of 1912. The Motor Cars (Excessive 
Noise) Regulations of 1929 introduced new legisla- 
tion governing the wider question of the noise of 
operation of mechanically-propelled vehicles, and 


an 


* See ENGINEERING, vol. cxxxiv, page 314 (1932). 





provided that no person shall use or permit to he 
used on any byeway, any motor car which causes 
any excessive noise, either directly or indirectly, 
as a result of any defect in design or construction, 
lack of repair or faulty adjustment, or from faulty 
packing or adjustment of the load. These regula- 
tions were embodied in the Road Traffic Acts of 
1930 and 1934 without material alteration. 
lations governing the use of warning signals hav 
also been made from time to time, and were 
solidated in the Motor Vehicles (Construction and 
Use) Regulations, dated March, 1937. These regula- 
tions are generally well known, though it is not 
always appreciated that it is an offence to use 
any audible warning instrument when a vehicle 
is stationary. 

At first sight it would appear that the existing 
legislation, as outlined above, was adequate to 
ensure any degree of quietness which was con- 
sidered desirable, but the difficulty to which we 
have referred lies in the interpretation of the term 
‘““any excessive noise”’ used in the 1929 Regula- 
tions. It is reasonable to ask who the framers of 
the regulations had in mind as the authority to 
decide whether the noise emanating from any 
particular motor vehicle was excessive. Pre- 
sumably this invidious task falls to the police, and 
it is no matter for surprise that action has only 
been taken in cases where the noise was grossly 
excessive. This weakness in the law appears to 
have been appreciated by the previous Minister 
of Transport, the Rt. Hon. L. Hore-Belisha, since 
he appointed a Departmental Committee in August, 
1934, whose terms of reference were ‘‘ to consider 
and report upon the principal causes of noise in the 
operation of mechanically-propelled vehicles and 
the steps which can efficiently be taken to limit 
the noise so arising.” Dr. Kaye acted as chairman 
of the committee during the greater part of the 
sittings, due to the absence of Sir Henry Fowler 
through illness, and the committee’s work is fre- 
quently referred to in his and Mr. Dadson’s paper 
read before the Institution of Automobile Engineers. 

Reverting to the difficulty in applying the existing 
law, it is desirable to make a distinction between 
the noise created by new vehicles, and those in 
daily use on the roads. In the former case, type 
tests are quite practicable ; that is vehicles repre- 
sentative of a particular type can be selected at 
random from time to time, and tested by means 
of a suitable noise meter. Unfortunately, how- 
ever, the major elements in cumulative traffic noise 
result from vehicles which have been in use for 
some time, or from rattling due to defective loading, 
and to ascertain whether such noise exceeds an 
accepted maximum, every suspected vehicle would 
have to be tested individually. It is stated by 
Dr. Kaye and Mr. Dadson in the paper referred to 
that, so far as is known, the regulations brought 
into force in Germany in 1935 are the only instance 
where noise measurements have actually been used 
as a basis for the legal restriction of noi: » to definite 
quantitative limits. The limits in this case apply 
both to the vehicle itself and the werning device, 
and are 85 phons for motor vehicles at full throttle. 
and 100 phons for horns. The noiss is measured 
at a distance of 23 ft. for vehicles moving at 
25 m.p.h., and at 66 ft. for stationary vehicles, 
in the former case, and at 23 ft. for warning devices 
No information is given in the paper of the success 
or otherwise of this legislation, but that it 
accepted as practicable may be assumed from the 
fact that parallel legislation for this country 1s 
envisaged in the final recommendations of th 
Departmental Committee previously referred to 
These recommendations embodied a clause that on 
or after a date to be prescribed by the Minister o! 
Transport, no motor cycle, motor car, heavy motor 
car or motor tractor, as defined in the Road Traffi 
Act, 1930, should be used on the public highway 
if the noise emitted when measured at a pout 
distant laterally 18 ft. from the mid-point of the 
vehicle, or 25 ft. beyond the open end of the exhaust 
pipe, exceeded 95 phons. It was further st ted 
that a vehicle should be regarded complying 
with this requirement if it could pass two 
The firat of these, called the normal running test, 
specified that the test should be carried out when 
the vehicle was running at a road speed of 30 m.)).2-, 
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or at the lower maximum speed attainable or efficient communication systems between report 
legally prescribed, with the engine at full throttle | and control centres in each area should be estab- 
and using the gear preferred by the driver, the lished without delay. 
running conditions specified to be realised, if 
required, either on the level or on an incline, using , , ee 
appropriate acceleration, braking, loading, &c. _Radio engineers will learn with interest that the 
The second test, called the racing-engine test, | historic long-wave wireless transmitting station at 
specified that when the vehicle was stationary Carnarvon is shortly to be dismantled by Messrs. 
with the engine running at a speed at which it Thos. W. Ward, Limited, Sheffield. This station, 
would give its maximum power, the loudness at a|it may be recalled, was completed in 1914, and 
point distant 25 ft. behind the open end of the preliminary tests were being made between it and 
exhaust pipe should not exceed 95 phons. the United States when war broke out. The station 
Whatever the experience in Germany, it may be | is situated on the western slope of Cefn-du, one of the 
suggested that careful consideration should be given | lesser heights of Snowdonia, and is actually about 
to these proposals before they are embodied in the | five miles to the east of the town after which it is 
laws of this country, owing to the difficulty in| named. The aerials are carried on 10 tubular 
enforcing them. Including motor cycles, there are | masts, which are 400 ft. high. The diameter of 
now nearly three million motor vehicles in use, | each mast at the base is 3 ft. 6 in., and it tapers to 
so that the testing of any appreciable portion on | 2 ft. 6 in. at the top. There are also six 400-ft. 
the lines suggested is a practical impossibility. The | lattice masts, which are erected in rows up the 
question is further complicated by the fact that | mountain side at intervals of 900 ft., the apex of 
excessive noise is frequently produced intermit-| the highest mast being 1,800 ft. above sea level. 
tently, as it may only arise when the vehicle is | The original aerial was 3,900 ft. long, and a second 
running in a particular gear, or when loose parts | was added later. For operation during the war, the 
either of the vehicle itself or of the load are caused | station was under the control of the Post Office, and 
to rattle by running over an inferior road surface. | was used both for transmitting and receiving. At 
In the latter case, it might be argued that the | the time of its construction the equipment embodied 
responsibility for the noise lay with the road | the latest knowledge in radio engineering, but since 
authority rather than with the vehicle user. The | then it has been altered at intervals, every type of 
laws relating to motor vehicles are already apt to be | transmitter from synchronous generator to water- 
treated with contempt, due to the impracticability of | cooled valve having been used. A record of the 
their enforcement, as for example, that relating | changes would, in fact, indicate the various stages in 
to the employment of worn tyres, and further the progress of long-wave transmission that have 
legislation of this type is certainly undesirable. | been passed in the last twenty-five years. Latterly, 
While the present laws relating to noise are ad- | the station has been used on the transatlantic service 


DISMANTLING OF CARNARVON WIRELESS STATION. 


mittedly unsatisfactory, it is difficult to see that | and for subsidiary communication with European | 


any practical improvement would be effected by | countries. It has also been extensively employed 
legalising tests of which the chief value would lie | for the transmission of pictures to the United States. 
in the border line cases, in which it is exceedingly | Finally, it may be mentioned that the station trans- 


| the December quarter of 1938 enables a comparison 
| to be made between the whole of the year 1938 and 
| previous years. The output of commercially dis- 
| posable coal is shown to have been 13 million tons 
| less than in 1937, when the total was 217,037,110 
| tons, although the number of mine workers employed 
| was slightly greater. Despite the smaller output, 
the total cost of wages to the industry in 1938, 
| namely 107,370,525/., was nearly one million sterling 
| higher than in 1937, and as much as 22 millions 
| sterling higher than in 1935. The average earnings 
| per shift during 1938 are given as lls. 7}d., this 
| figure being 7d. higher than in 1937 and 2s. higher 
| than in 1935. The statistics show that a total of 
191 million shifts were worked during 1938, this 
being equivalent to 4-97 shifts per person per 
week. On this basis the average weekly earnings, 
including allowances, for all workers above and 
below ground, were 2/. 17s. 104d.; for all adult 
| workers the average weekly earnings were approxi- 
| mately 3/. 2s. 93d. The gross proceeds per ton 
from the sale of commercially-disposable coal in 
1938 were 17s. 4-33d., this being made up of wages 
costs, 10s. 6:43d.; other costs, 5s. 5-9d.: and 
credit balance, ls. 4d. The gross proceeds per ton 
from the sale of commercially-disposable coal in 
1937 were 15s. 10-53d., and the credit balance 
1s. 2-76d., while the corresponding figures for 1935 
| were 13s. 5-94d. and 6-26d. It will be seen, there- 
| fore, that, comparing 1938 with 1935, there has 
been an increase in the proceeds from the sale of 
| coal of approximately 3s. 104d. per ton, of which 
| wages costs accounted for 2s., and costs other than 
| wages 1s, Ojd., the credit balance being increased 
| by some 93#d. It is pointed out, however, that 








the figures for credit balance quoted are some 3d. 
per ton higher than the actual net profit, owing to 
the fact that, in arriving at the balance, no reduction 
is made for such items as interest on debentures 


unlikely that action would ever be taken by the mitted the first message to Australia from this| and borrowed money, as would be done in an 
police. Defective as the ear is as a noise meter,| country on September 22, 1918, the tuned-disc | ordinary profit and loss account. 


it is at least capable of detecting grossly excessive system being used. 
noise, and the present law, if acted upon, appears 


> GRAPHICAL CHART CONSTRUCTION. 
adequate to deal with such cases. 


It does not require a very extensive acquaintance 








NOTES. 


THE WorRLD’s SHIPBUILDING. 


The statistics contained in the quarterly returns 


with books in which variable quantities are shown | 0f Lloyd’s Register of Shipping, which deal with 
in a graphical manner to recognise what differences | the merchant vessels of 100 tons gross and upwards 
there can be in presentation. Faulty choice of| under construction in the shipyards of the world, 


ENGINEERING COMMITTEE ON AIR-RaID SHELTERS. | leg for, and the position of, a curve can result | are disturbing in that they show that the aggregate 
SEVERAL matters relating to air-raid protection in a graph being positively misleading unless a | tonnage of the vessels building in Great Britain 


which will be of interest to engineers were made the disproportionate amount of time is spent in study- 


| and Ireland on March 31, namely, 596,903, was not 


subject of official announcements just before Easter. ing it. Other common faults are failure to make | only lower by 182,859 tons than the figure for 
A Committee representing the Institution of Civil | clear what the divisions of the grid on which the | December 31, 1938, but was not very much more 
Engineers, the Royal Institute of British Architects, | curves are constructed stand for; to confuse the |than half the total of 1,089,077 tons recorded on 
the Institutions of Structural Engineers and of) reading by unnecessary divisions; and not to March 31, 1938. Furthermore, work was commenced 


Chartered Surveyors, and the Institute of Municipal make sufficient difference between curves when | 
and County Engineers, has been appointed, under the | these cross and re-cross each other, a condition | 
chairmanship of Sir Clement Hindley, to organise | which frequently occurs in plotting experimental | 
professional assistance for local authorities in such results. Engineers, moreover, rarely seem to pay | 
matters as the strengthening of basements and the | any attention to the appearance of a graph, almost | 
provision of communal shelters under the Govern- illegible lettering or placing it in a position likely | 
ment programme. They will be available, in to be confusing being frequently met with, yet | 
particular, to give advice on specific problems that clearness in a chart is as essential as in a working | 


may arise in the execution of this programme. | drawing, while there is a subtle suggestion of | 
The work of this Committee is evidently to form an | inaccuracy about untidiness. To those who feel | 
important part of the Government’s policy of in agreement with the statements made above it | 
strengthening basements. some details of which will be gratifying to learn that the tentative efforts | 
have also been given. A standard design for this towards the improvement of graphical charts made | 
purpose has, it is announced, been produced. in the United States in 1936, have now been con- | 
This consists of corrugated-steel plates, which can solidated by a thorough revision, the result being 
be screwed to the ceiling joists and covered with embodied in what is described as a manual of | 
fireproof plaster boarding, the whole being spray- design and construction for “‘ Time-Series ” Charts. | 
painted to make a ceiling of almost normal appear- It is difficult to imagine any more lucid or com- 
ance. Tubular steel supports will be provided prehensive guide than this fully-illustrated booklet | 
and these will be kept in store until an emergency, for its particular field, and the Committee on 
when. it is stated, they can be fixed in about | Standards for Graphic Presentation, which is spon- | 
- minutes. These supports will be produced in| sored by the American Society of Mechanical | 
varying lengths and the steel bases on which they | Engineers, New York, is to be complimented on its 
will be fixed will be themselves adjustable by production. Our own technical organisations 
screws. It will, therefore, be possible to use them would do well to provide themselves with a copy, | 
in basements of any height. We understand that asa guide to the members who may have to prepare | 
the design has been subjected to rigorous tests graphs to illustrate papers they may be presenting, | 
and that it has been employed with good results| for, as things are now, little attention seems to be 
in buildings that have been subjected to actual paid to providing clear, self-explanatory, and | 
explosions. In areas where some of the houses pleasing time-series charts. 7 
are not suitable for this type of protection, or r . P 
where the steel shelters now being issued in increas- Tux Coa. Iupustay in 1938. 
ing numbers cannot be used, a survey is to be made The Mining Association of Great Britain draws | 
of buildings which can be suitably reinforced to attention to the fact that the publication by the 
ome communal shelters. It is alse urged that’ Mines Department of the statistical summary for 








in our shipyards upon only 71,156 tons of shipping 
during the past three months, this being 16,476 tons 
less than the already low total for the December 
quarter. Moreover, the tonnage of shipping 
launched in this country during the first three 
months of the present year, namely, 157,786 tons, 
showed a decline of 83,841 tons from the corre- 
sponding total for the last quarter of 1938. Bearing 
all these figures in mind, it is somewhat depressing 
to note that 113,018 tons of shipping are being 
built in foreign countries for registration in Great 
Britain. Four of these ships, making together 
34,600 tons, are under construction in Denmark, 
and six, aggregating 31,348 tons, in Germany. The 
total tonnage of the merchant shipping being built 
abroad, on March 31, was 2,106,764, this being 
217,662 tons greater than the work in hand on 
December 31. Further, in contrast with the state 
of affairs in this country, 656,845 tons of shipping 
were commenced in foreign shipyards during the 
March quarter, and 532,583 tons were launched, 
showing, as compared with the previous quarter, 
an increase of 169,521 tons in the tonnage com- 
menced and of 68,514 tons in that launched. For 
the first time for many years the United States 
occupied first place among shipbuilding nations, her 
total tonnage under construction being 420,931 
against 298,617 tons three months earlier. Germany 
was responsible for 381,304 tons and Japan for 
306,745 tons, and took second and third places, 
respectively, while Holland was fourth with 242,688 
tons. With regard to the size of vessels under con- 
struction, it may be of interest to note that there are 
four steamers, all exceeding 30,000 tons, being built 
in the world’s shipyards, also two steamers and two 
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motorships, each of between 20,000 tons and 30,000 
tons, and 13 steamers and 42 motorships each of 
between 10,000 tons and 20,000 tons. A new 
departure in the present returns is that no statistics 
regarding marine engines are included. This is 
somewhat surprising, as, so far as our recollection 
goes, a table in which are set out particulars of 
the type, number, and horse-power of the pro- 
pelling engines being built at works or being installed 
on board vessels, at the end of the quarter under 
review, has been embodied in the returns for many 
years. 


Tue [peat Home Exarsirion. 


Although, as its name implies, the Ideal Home 
Exhibition is principally concerned with the building, 
furnishing and equipment of dwelling houses of all 
types, it embodies many features of interest to the 
engineer. The Exhibition, the 23rd of the series, is 
this year housed for the first time in Earl’s Court, 
London, 5.W.5; it was opened by Lord and Lady 
Harmsworth at 11 a.m., on April 11, and will remain 
open until May 6. A novel and interesting feature 
of the Exhibition is a tall white tower nearly 100 ft. 
high standing on one bank of a water pool in 
the centre of the building. The tower, which is 
called the Kaleidakon, embodies concealed red, 
blue, and green electric lamps, and these are con- 
trolled from a light console through relays, switches 
and dimmers situated in a basement. An “ accom- 
panist,” seated at the light console, causes the 
colours to change in accordance with the music 
played from an adjoining organ console, and the 
general effect is distinctly striking. Messrs. The 
Strand Electric and Engineering Company, Limited, 
The John Compton Organ Company, 
Limited, and other firms have co-operated in the 
production of the Kaleidakon. Among the other 
notable features of the Exhibition is a full-size 
reproduction, in detail, of the five private rooms 
to be occupied by Their Majesties the King and 
Queen, on board H.M. battle-cruiser Repulse 
during their voyage to Canada and the United States 
in May. As has been the case for several years past, 
the exhibit staged by the Post Office is both interest- 
ing and instructive. It includes a reproduction of a 
telephone exchange, equipment showing modern 
methods of telephonic and telegraphic transmission, 
high-speed stamp-obliterating machines, and models 
of a mobile post office and of mail coaches. On 
other Government Department stands are shown 
various aspects of life and conditions in the Royal 
Navy, Army and Air Force, one of the exhibits 
depicting the cockpit of a Blenheim bombing 
aeroplane in flight. Arranged in long avenues on 
both the ground and first floor of the Exhibition 
are upwards of 500 stands, in which are displayed 
the exhibits of manufacturers engaged in the produc- 
tion of household appliances, including electrical 
and gas equipment, solid-fuel burning stoves and 
grates, furniture, and building and garden requisites. 
The latest developments in refrigeration, sanitation, 
household decoration, and in domestic cleaning 
and labour-saving equipment are also shown. The 
Staybrite-steel section has for many years been a 
feature of the Exhibition, and the stands occupied 
by Messrs. Firth-Vickers Stainless Steels, Limited, 
Staybrite Works, Sheffield, 9, Messrs. The London 
Metal Warehouses, Limited, 27, Victoria-street, 
S.W.1, and other firms indicate the very extensive 
range of stainless-steel articles now available. The 
exhibits include not only table ware, kitchen utensils 
and bathroom fittings, but also hospital equipment, 
fittings for yachts, furniture, and household hard- 
ware, and other mivcellaneous equipment. As has 
been the case in previous years, a number of dwelling 
houses, complete in every detail and furnished 
throughout, have been built within the Exhibition. 
while 16 very pleasing gardens have been laid out 
in an annexe. 


Messrs. 








PRODUCTION OF LRON AND STEEL IN GREAT BRITAIN. 
Che monthly memorandum of the British Iron and Steel 
Federation, Steel House, Tothill-street, London. S.W.1, 
shows that there were 88 blast-furnaces in operation at 
the end of February, compared with 83 furnaces at the 
end of January The production of pig-iron during 
February totalled 516,000 tons, against 500,500 tons in 
January and 693,300 tons in February, 1938. The 
February output of steel ingots and cast ings was 971,100 
tons, compared with 811,700 tons in January and 
1938 


1,057,600 tons in February, 
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COAL AS FUEL FOR INTERNAL- 
COMBUSTION ENGINES. 


A symposium of papers desiing with coal as fuel 
for internal-combustion engines formed the subject 
for discussion at a meeting of the Internal Combus- 
tion Engine Group of the Institution of Mechanical 
Engineers held at Swansea on Monday to Wednesday, 
March 27 to 29. In order to allow as much time 
as possible for discussion, the papers were merely 
summarised by the chairman, Wing-Commander 
T. R. Cave-Browne-Cave. The symposium embraced 
eight papers, all relating to the problem of how far 
it was possible to adapt the use of coal to those 
purposes for which at the present time liquid fuels 
were being used. They were divided into two 
groups, relating to the use of producer gas and of coal 
gas stored under pressure. The five papers in the 
first part were entitled, respectively, ““ The Present 
Position of Producer Gas Propulsion for Road 
Transport in Great Britain and on the Continent,” 
by Mr. H. L. Pirie; “The Producer Gas Road 
** Some Factors 
Influencing the Design of Portable Gas Producers,” 
by Mr. Bosworth Monck ; “The Case for the Dry 
Air Blast in Gas Producers for Road Vehicles,” by 
Mr. A. R. Griggs; and 
Gas, and Modern Internal-Combustion Engines,” 
by Major J. A. Macdonald. In his summary of 
this group of papers, the chairman stated that 
apart from the national aspect of the matter, fuel 
costs favoured the producer-gas engine as com- 
pared with the oil or petrol engine. Against this 
had to be reckoned a loss of power of about 30 per 
cent. in a producer-gas engine, as compared with 
a petrol engine of about the same size, and the 
extra weight and cost of the producer. Figures 
were then quoted for the vehicles in use in various 
countries, and it was mentioned that a passenger 
omnibus operated by Messrs. The Highland Trans- 
port Company had covered some 32,000 miles in 
one year. The fuel consumption for this vehicle 
had worked out at 901. for the year, as against 2531. 
for petrol and 136/. for oil. The approximate 
charge for plant cleaning and fuelling had been 301. 
After discussing the principal characteristics desirable 
for the fuel used, reference was made to the intro- 
duction of water or steam with the air blast. It 
was mentioned that some difference of opinion 
existed on this point. The dry-air blast system was 
discussed in one of the papers. Gas producers 
utilising this system worked on the cross-draught 
principle, by which a zone of high temperature 
might be produced, unlimited by considerations of 
damage to the grate. In the absence of an excess 
of air, the production of carbon monoxide might 
proceed directly while the formation of carbon 
dioxide was hindered. The acceleration of the 
vital gas-making reactions due to quite a moderate 
rise of temperature was emphasised in another 
paper. At 1,300 deg. C., the conversion of carbon 
dioxide into carbon monoxide was fully completed 
in three seconds, whereas at 1,000 deg. C. it was 
only 6 per cent. completed in the same time. The 
introduction of water or steam produced hydrogen, 
which was a desirable constituent of producer gas 
on account of its ready-ignition properties, as well 
as carbon monoxide. Provided the correct ratio of 
fuel gasified by air and by steam could be main- 
tained, a certain increase in the calorific value of 
the gas would result. It was clear that the problem 
of controlling the water or steam supply under the 
extreme variations of load in service was not 
simple, and might result in heavy thermal losses 
due to the passage of undecomposed steam through 
the fire. A simple and robust automatic control 
gear was mentioned, capable of adjusting the water 
flow in accordance with the throttle opening and 
the rate of gasification. 

The group of papers concluded with a review of 
the economic prospects in competition with other 
fuels. After emphasising that the future of suction 
gas for power purposes in this country depended 
more on the uninterrupted supply of suitable fuels 
of consistent quality than the provision of suitable 
gas-making plant and engines, the conclusion was 
drawn that it need not be lightly assumed that the 
comparison was inevitably adverse to the solid fuel. 
It had to be freely admitted, however, that the 
latter was under a permanent disability due to the 
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|suitable fuels on a sufficiently wide scale. 


|in their view, existed. 





[APRIL 14, . 1930. 


greater weight and bulk for the same power output, 
unless it was first split up and marketed in solid 
and liquid “ fractions ” after the manner in which 
natural crude oils were split up and distributed. 
The discussion was opened by Dr. C. H. Noton, 
who said that it was stated in the synopsis that not 
the least important task for the solution of the 
problem under discussion was the provision of 
Per- 
sonally, he did not believe that the available 
quantities of anthracite or low-temperature coke 
were sufficient to meet the needs of the market in 
question when it developed, but opinion in the gas. 
coke industry and the gas industry was that with 
a little ingenuity on their part, and with co-opera- 
tion on the part of the producer-plant manufac. 
turers, they would be able to fill the gap which, 
Sodium carbonate 
being used to activate gas coke, and experiments 
were going on at Liverpool and in one or two coke- 
oven plants. A certain amount of lime was added 


was 


|to make good the slaking action of the ash on the 


sodium carbonate which would otherwise occur, 
and in that way a fairly reactive fuel was obtained. 
The reactivity of the activated coke which had been 
used so far was not sufficient for it to be success- 
fully used in any type of producer for any length 
of time. They had used it on a lorry fitted with an 
“'H.S.G.” producer with a certain amount of 
success. 

Mr. K. W. Willans, referring to Mr. Fowke’s 
paper, said it would be interesting to hear some- 
thing about anthracite-charcoal admixtures, because 
that seemed to be an important point. It was said 
that with an anthracite-charcoal admixture, if 
vibration was set up by the motion of the vehicle 
on the road, the charcoal all came to the top and 
the anthracite went to the bottom. It would be of 
interest to know whether the admixture of charcoal 
with anthracite was advantageous or not, because 
there was a great deal to be learned in the production 
of charcoal, and, if it was a good thing, it was avail- 
able. 

A good deal was said about the virtues of the 
cross-draught producer and the up-draught pro- 
ducer. He had had experience of both, and the 
cross-draught or tuyere producer seemed to him to 
be ideal; it appeared to be possible to build it 
easily. With regard to dry-air blast, which was 
dealt with in the paper by Mr. Griggs, he thought 
that saturation was something to be avoided, and 
should be cut out if possible. It meant that the 
cylinder volume for a given power had to be greater. 
He found, however, that the variation of saturation 
according to the load led to a number of troubles 
which were better avoided. One might go on adding 
complications, but the general public had to be 
considered, and the general public wanted something 
which could be left alone and which would go on 
working. 

Mr. W. ©. Whalley said that the chief bogey to be 
faced was the question of weight. There was a 
strict limitation on passenger vehicles ; the seating 
accommodation, plus the weight of the chassis, 
must come under certain maximum weights for 
4-wheelers and 6-wheelers. A precedent for deviat- 
ing from that rule, however, was provided by the 
trolley "bus. If manceuvring batteries were fitted 
to the trolley "bus—i.e., batteries which enabled the 
trolley "bus to be moved at a slow speed, 3 m.p-h. 
or 4 m.p.h., for a matter of half a mile, so that it 
could be taken out of the way of traffic in the event 
of breakdown—the Ministry allowed that vehicle 
an extra half ton in weight without penalising it on 
its seating capacity. That was what was wanted 
in the present case, and it was proposed to make 
a joint application to the Minister for the half-ton 
allowance where the vehicle was intended to use 
home-produced fuel. Presumably, the “bus de- 
scribed by Mr. Fowke was being used on what was 
more orless a countryservice, because it did not seem 
that the acceleration would be enough for a fast city 
service. It was necessary to have something 
approaching the acceleration which was obtained 
with the modern oil engine ; otherwise, with eight 
or ten stops per mile, it was impossible to keep time 
Mr. Fowke said he had no figures on corrosion and 
cylinder liner wear, but that sleeves having 4 Brinell 
hardness number of 550 were fitted. In Manchester, 
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their oil engines were fitted with harder liners than 
that, having a Brinell number of over 900, and they 
obtained rather remarkable wear figures, so that 
he wondered whether a harder liner than Mr. 


Fowke mentioned would be better able to resist the | 


ash and the corrosive acid which might be generated. 
The average municipal undertaking was rather well 
placed from the point of view of using gas, inasmuch 
as probably 60 per cent. of the vehicles were out for 
the morning and evening peak loads only, and 
those vehicles, after two hours or three hours in the 
morning, could return and be re-charged with 
compressed gas, or with anthracite if using pro- 
ducers, and be ready to go out again in the evening. 
It would be interesting to know, however, whether 
it was possible for the producer of a producer-gas 
vehicle to be re-charged quickly en route at some 
specified filling point. 

Mr. John Roberts said that the gas industry could 
produce the type of fuel which was required for 
producer-gas vehicles within 24 hours if it desired 
to do so, without any alteration in the plant. If the 
engineers would say precisely what type of fuel they 
wanted, then that type of fuel could be manufac- 


mined, if it was the raw material which was required. 
if charcoal structure was what was required, and if 


anthracite in its natural state had not that charcoal | running shed to keep it on the road. 
structure, then it was the simplest thing in the world | of wood-burning apparatus, a definite indication | 


tured, if it had to be manufactured ; or it could be the weight per horse-power. 
| was that the producer-gas vehicle required about 
| half an hour’s attention daily from the crew or the | 
In the case | 
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that, by adopting the rotary type of supercharger, | 


| the difficulties of filtering the gas and of cleaning 
the gas chamber would be overcome, because it 
|would happen centrifugally. It was necessary 
to see whether to concentrate on the supercharging 
of producer-gas engines and also whether the use of 
a supercharger, which would give a more reliable 
and more certain flow of gas through the producer, 


| would not do good. It was desirable to determine | 


‘the lines along which research should be directed— 
| what could be done by supercharging a producer- 
| gas engine, to what pressure it should be super- 
| charged, what compression ratio should be used, 
| and how much horse-power could be got out of it as 
| @ consequence, and what improvements ought to be 
effected in the producer. 

Mr. Julian Tritton said that one way of finding 
out what were the necessities referred to by the 


as compared with the compression-ignition engined | 
In the first place, for, say, a 100-h.p. | 


vehicle. 
vehicle, it involved an extra 2 cwt. to 4 cwt. of 


weight, and it was therefore necessary to cut down | 


Another disadvantage 


chairman was to analyse the disadvantages from | 
which the producer-gas engined vehicle suffered | 


LABOUR NOTES. 


| THE Ministry of Labour publishes an estimate that, 
at March 13, the number of insured persons between 
| the ages of 16 and 64 in employment in Great Britain 
| was approximately 12,403,000. This was 181,000 more 
| than the total for February 13. It is estimated that 
on a comparable basis there was an increase of approxi- 
mately 180,000, as compared with March 14, 1938. 
Employment improved, between February 13 and 
March 13, in almost every industry. The improvement 
was most marked in building, public-works contracting, 
agriculture and horticulture, coal mining, the iron and 
steel industry, tinplate and metal-goods manufacture, 
| engineering, the cotton and wool textile industries, 
tailoring and dressmaking, the pottery industry, furni- 
ture-making and upholstery, the distributive trades, 
| and hotel and boarding-house service. There was a 
slight decline in employment in shipbuilding and 
| repairing. 


At March 13, the numbers of unemployed persons on 
| the registers of employment exchanges in Great Britain 
were 1,429,085 wholly unemployed, 231,245 temporarily 
stopped, and 66,599 normally in casual employment. 
| making a total of 1,726,929. This was 169,789 less 
than the number on the registers at February 13, and 
| 22,052 less than at March 14, 1938. The total on 
|March 13 comprised 1,285,366 men, 44,268 boys, 
| 349,113 women, and 48,162 girls. 





The total of 1,726,929 registered unemployed included 


to convert the anthracite into charcoal; if the | as to what were the most suitable types of wood, | 1,584,015 persons who were applying for benefit or 


| 


engineers could establish with certainty what fuel | not only in this country but abroad—India, for | unemployment allowances. An analysis of these appli- 


they wanted, then it could be produced. It was | instance—would be very helpful. The disadvantage | 
of starting under full load after a stop could be 
| overcome partly by a small carburetter, a booster 


only necessary to put anthracite into an oven for 
an hour or so, out of contact with air and at the 
right temperature, to obtain charcoal. 

Mr. 8. E. Crooke said that Mr. Whalley had sug- 
gested appealing to the Minister of Transport for an 


carburetter with petrol or paraffin ; but the difficulty 


boosting his engine temporarily, almost invariably | 


addition to the weight of producer-gas vehicles, and | he used it the whole time. 


personally he would suggest that, coupled with that, | 


the Minister should be asked to make it clear to the 
industry that no taxation would be put on solid fuel 
until the companies putting the vehicles forward 
had had ample opportunity to establish themselves. 

Mr. A. P. Bale suggested that it would be possible 
to obtain a truer sense of proportion if competitive 
substances, such as wood charcoal, wood, and so on, 
were taken into consideration. He understood that 
25 per cent. of all vehicles of 2 tons and over in 
France were being run on wood charcosl. That made 
the fact, that local councils had the power in France 
to raise the proportion of vehicles running on pro- 
ducer gas to 20 per cent., to which Mr. Pirie referred, 
seem much more reasonable than it might appear 
to be at first sight. 

Professor 8. J. Davies said that it was necessary 
to compare conditions in this country with what 
was in the mind of the authorities in France when 
they made the rule some three years ago that 10 per 
cent. of the vehicles owned by local authorities and 
by companies must be run on home-produced fuel. 
One of the reasons for that, he understood, was that 
in time of war the consumption of imported fuel by 
the French air force would be about half the total 
fuel consumption in France in time of peace in all 
directions, so that the question of the importation 
of fuel was very important from the military stand- 
point. In France, moreover, assistance was given | 
to home-produced fuel by the relaxation of certain 
restrictions and by reduction of taxation. What was 
wanted in this country at the present time was an 
educated public opinion, because given the incentive 
to use gas producers or compressed gas, or to use 
coal in this way, the technical difficulties could be 
overcome. 

Mr. John Roberts said that he would like to ask 
the authors of the papers whether the exhaust from 
producer-gas vehicles was in any way objectionable 
on the roads. That was one of the problems with 
compression-ignition engines. 


| that of the petrol engine, and not the same, as Mr. 


very much smaller. 


Mr. Bosworth Monck mentioned that in Mr. | 
Pirie’s paper it was suggested that 15 Ib. of anthra- | 
cite might be equivalent to a gallon of petrol, | 
but in his view that figure was too high, for some | 
producers at least, and 12 Ib. of anthracite would | 
bea much fairer comparison. The thernfal efficiency | 
of the producer-gas engine was in fact higher than 


Pirie stated. He could not agree with Mr. Pirie’s | 


| figure of 30 per cent. for power loss. His firm had | 


done bench tests which showed that 15 per cent. | 
was often the maximum loss, and they had by 
adjustment of the engine obtained even better 
results than that. 


Mr. Fowke said that the cross-draught producer | 
was to be preferred on account of its lower weight, | 
but that seemed to be a poor criterion. What it 
was necessary to ascertain was the producer of 
the highest efficiency, for the reason already given, | 
namely, that the fuel bulk was so much larger | 
than with petrol for a corresponding mileage. Mr. | 
Fowke also referred to the importance, in cross- | 
draught producers, of having a high fusion point 
for the ash, on account of clinkering difficulties. 
He had suggested in his paper that it was better 
not to let the clinker form, and that was what his 
firm tried to achieve. 

Mr. Griggs referred to air blast for the primary- 
air producers in relation both to cross-draught and 
to up-draught producers. Personally, he did not 
think that that was a fair term, in view of the differ- 
ing velocities in the two cases. It was interesting 
to observe that the dimensions of the cross-draught 
producer were no smaller for engines of similar 





capacity than in the case of the up-draught, although | 
great increase in the rate of gasification was claimed. | 


If that increase was true, the producer should be | 


(To be continued.) 


cants according to the length of the last spell of regis- 
| tered unemployment is as follows :—286,000 (18 per 
| cent.), 12 months or more; 1,136,000 (72 per cent.), 


| less than six months ; 881,000 (56 per cent.), less than 
> : | three months ; 630,000 (40 per cent.), less than six 
| was that when a driver was given any means of weeks. Of the persons on the registers at March 13, 


about 59 per cent. were applicants for insurance 
benefit and about 33 per cent. for unemployment 
allowances, while about 8 per cent. had no application 
for benefit or unemployment allowances. 


Between February 13 and March 13, the numbers 
of unemployed persons on the registers decreased by 
25,595 in the London area, 21,449 in the South-Eastern 
area, 12,379 in the South-Western area, 21,599 in the 
Midlands, 20,671 in the North-Eastern area, 23,654 in 
the North-Western area, 10,406 in the Northern area, 
14,841 in Scotland, and 19,195 in Wales. 


In March, the home-branch membership of the 
Amalgamated Engineering Union increased from 
338,682 to 343,086 and the colonial-branch membership 
decreased from 35,231 to 35,143. The number of 
members in receipt of sick benefit decreased from 
5,604 to 4,760, and the number in receipt of super- 
annuation benefit increased from 14,174 to 14,177. 
The number on donation benefit decreased from 2,817 
to 2,806, and the total number of unemployed members 
from 7,976 to 7,899. Shs 

Writing in the April issue of the Amalgamated 
Engineering Union’s Journal, Mr. Little, the president 
of the organisation, says that, arising out of an appli- 
cation for an increase in the wages of machinists 
employed in Royal Dockyards and other Admiralty 
establishments, a case was stated at the Industrial 
Court by a member of the executive council on behalf 
of the Trades Union Side of the Shipbuilding Trades 
Council. The finding of the Industrial Court was that, 
while the Admiralty’s present method of assessing the 
rate for machinists appeared to have certain advan- 
tages, it might be that it operated to the disadvantage 
of certain men possessing special qualifications. The 
Court, therefore, referred the matter back for further 
consideration and, if possible, settlement. 





After further negotiations with the Admiralty, Mr. 
Little goes on to say, a settlement of the claim was 
reached on the following basis :—That 40 per cent. of 
machinists would receive a rate of 448.; that 15 per 


| cent. of machinists would receive a rate of 45s.; that 











Lone-Servick Empioyers.—A gathering of long- 


15 per cent. of machinists would receive a rate of 46s. ; 
that 15 per cent. of machinists would receive a rate 








FP ne : ee said he would like to suggest one service employees of Messrs. Metropolitan-Vickers | of 47s.; that 15 per cent. of machinists would receive 

© problems on which he thought it was desirable | piectrical Company, Limited, Trafford Park, Manchester, | a rate of 48s. Assurances were given by the Admiralty, 
to concentrate, in the same way that certain prob- | 17, was held recently, when 1,150 members of the firm’s | Mr. Little adds, that no change would take place in 
lems in connection with the compression-ignition | long-service association, each having 25 years’, or longer, | the present practice of manning machines because of 
engine were concentrated on, in order to make the | °™Yi¢e with the Company, met for their 17th annual | the alterations in the rates of pay. 


x WS he meeting and supper. Sir Felix J. C. Pole presided and 
technical aspect more promising. A great deal | presented, on behalf of the Company, a handsome 
was know n about the process of supercharging | chiming clock and gold watch to 148 employees who| at meetings in London last week, representatives of 
ao in connection with aircraft work. There — a yet mg ee mt am = i = the National Union of Railwaymen and the Associated 
ae the displacement supercharger and the rotary a total of 253 employees have completed 35 years’, or | Society of Locomotive Engineers and Firemen rejected 
‘ype of supercharger ; he thought it was possible | longer, service with the Company. | the award of the Railway Staff National Tribunal on 
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the subject of their recent claims for increased wages 
and improved working conditions, After discussing 
for two days the further steps which might be taken 
by the union in the matter, the delegate conference 
of the National Union of Railwaymen decided to 
submit to the companies a renewed claim for the 50s. 
minimum wage The delegate conference of the 
\ssociated Society of Locomotive Engineers and Fire 
men decided that the previous claim should be pre 
sented in its entirety, and the executive committee be 
authorised to take whatever steps it deemed advisable 
in the circumstances that developed. 


Problems of labour control which may arise in a time 
of war are under discussion by the Ministry of Labour 
and the General Council of the Trades Union Congress. 
No definite scheme on the subject has been put before 
the General Council. A series of suggestions, however, 
have been made to it, and the General Council’s own 
suggestions have been invited. Representatives of the 
General Council have Mr. 
Ministry of Labour and since their interview with him 
a special meeting of the General Council has considered 


seen 
points that have arisen 


In the April issue of The Record, the journal of the 
Transport and General Workers’ Union, Mr. Bevin, 
the general secretary of the organisation, discusses the 
international situation at considerable length. ‘A 
matter of vital importance to the organisation of the 
State to meet a time of crisis and, indeed, to meet a 
vital necessity of defence is,’ he writes, “that the 
Government should decide now what their policy will 
be in regard to the control of prices of essential com 
modities, rent and other necessities of the people in 
Our whole wage policy in war- 
time,” he continues, determined by the 
fact as to whether prices are fixed or not. If they are 
fixed, it will prevent a good deal of wage disturbance, 


the event of war.”’ 


must be 


and the machinery for the regulation of the ordinary | 


relationships which exist in industry, together with 
some supplementation to meet special difficulties, 
would almost certainly see us through, especially if 


wnything in the natur» of compulsory measures is kept 
to an absolute minimum and the goodwill of industry is 
sought instead 


Che mobility of labour,” Mr. Bevin says, “ and its 
responsiveness to the requirements of the State will be 
influenced to a tremendous extent if this ery of * con 
scription’ and * compulsion of labour’ are dropped. 
If the needs of the State are placed frankly before the 
unions, I do not believe they will evade their responsi- 
bilities, but the constant threat which hangs over them 
causes much suspicion and hampered. 
There is so much of it in so many directions. We hear 
talk of training camps, compulsory measures being 
applied to the unemployed, and all kinds of innuendoes, 
mainly coming from those who a little while ago were | 
described by one Cabinet Minister as ‘ Jitterbugs.’ ” 


progress is 
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The quarterly returns of employment and unem- 
ployment statistics compiled by the International 
Labour Office at Geneva are given in the issue of 
Industrial and Labour Information for April 3. They 
refer to various months from November, 1938, to 
March, 1939, and reveal a much better state of affairs 
than existed three months ago. Of the 20 countries 
for which statistics of industrial employment are avail- 
able, the number of persons in employment has increased 


| as compared with a year ago in 13 countries, decreased 


in six (Australia, Canada, Finland, Luxemburg, Sweden 
and Switzerland), and remained stationary in one 
(Norway). The change is in some cases very slight. 
For the 20 countries for which the statistics are pub- 
lished, the corresponding figures three months ago 
showed an increased employment in 12 and a decreased 
employment in eight; as Great Britain, Estonia and 
the United States, which, at that time, registered 
decreased employment, now show an increase, while 
Australia and Norway, which, at that time, registered 
increased employment, now show a decrease and a 
stationary situation respectively. 


Figures for unemployment are available for 23 
countries. Of these, eight register an increase as 


compared with a year ago and 11 a decrease, though 
in a few cases the change is so slight as to be hardly 
perceptible ; in Sweden there are two, and in the 
United States three, sets of statistics showing incon- 
sistent trends, while at the same time Sweden records 
decreased employment and the United States increased 
employment; in Finland, a fall in unemployment is 
recorded at the same time as a fall in employment ; 
and in Norway a fall in unemployment is recorded at 
the same time as stationary employment. It is not 
unfair to assume, if the employment figures are also 
taken into consideration, that unemployment has risen 
in Sweden and fallen in the United States, but the 
situation in Finland and Norway remains obscure. 
In that case, unemployment has increased in nine 
countries (Australia, Belgium, Canada, Chile, France. 
Hungary, Ireland, Sweden and the United Kingdom), 
and decreased in 12, while in two the situation is not 
clear. Three months ago figures were published for 
24 countries, but Czechoslovakia has disappeared from 
the table, no figures are available for Estonia, and 
Yugoslavia has been added. A comparison with three 
months ago can, therefore, be made only for 22 coun- 
tries, which, on that occasion, showed increased unem- 
ployment in 12 and decreased unemployment in 10 
countries, and, at the resent time, increased unem- 
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ployment in nine, decreased unemployment in 11. and 
an obscure situation in two countries. 


The number of persons recorded as being in employ- 
ment is still below the average figure for 1929 in 
Canada, France, Luxemburg, the Netherlands, Poland, 
Switzerland, and the United States. Poland has 
returned to this list, whereas three months ago employ- 
ment in that country was higher than the average 
1929 figure. 


The International Labour Office at Geneva has 
published a Blue Report on Item IV of the agenda 
of the twenty-fifth session of the International Labour 
Conference, which is to meet in Geneva in June. 
Item IV deals with “* Regulation of Hours of Work 
and Rest Periods of Professional Drivers (and their 
Assistants) of Vehicles Engaged in Road Transport.” 
This question was the subject of a first discussion at 
the twenty-fourth session, when the Conference had 
before it a Grey Report prepared by the Office, con- 
taining a detailed survey of the national laws and 
regulations in force, and suggesting points on which 
the Governments might be consulted for the purpose 
of a second discussion of the question. The Conference 
decided to place the question on the agenda of the 
1939 session. The conclusions adopted by the Con- 
ference furnished the basis on which the Office pre- 
pared the questionnaire addressed to Governments 
towards the end of July, 1938. The present report 
has been drawn up on the basis of the replies to the 
questionnaire from 21 Governments. The replies are 
reproduced in Chapter I; Chapter II gives a general 
survey of them; Chapter III explains the proposals 
which the Office is submitting to the twenty-fifth 
session of the Conference as a basis for the second 
discussion of the question. The text of the proposals, 
in the form of a proposed Draft Convention and a 
proposed Recommendation, are at the end of the 
volume. 


The Draft Convention proposes that the standard 
hours of work shall be 48 hours a week and eight a day, 
but the competent national authority may permit 
54 hours for persons who ordinarily do a considera ble 
amount of subsidiary work and 60 hours for persons 
whose work is frequently interrupted by periods of 
mere attendance. The weekly hours of work may be 
counted as an average. 


In its reply to the questionnaire, the British Gover" 
ment again draws attention to the importance v! 
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portion and secured by a self-locking nut. It is recom- 
mended that on straight roads the lanterns should be 
mounted at a height of 25 ft. directly over the curb, 
the standards being arranged with the normal staggered 
spacing of about 50 yards on each carriageway. (n 
winding roads, this spacing should be reduced and the 
lanterns placed on the outside of the bends. 
these conditions, the angle of the main beam is set 
to 80 deg. from the vertical and to 5 deg. to 10 deg. 
from the axis. 


legislating not for hours of work alone, but also for 
the standard of living. It points out that “* questions 
both of wages and of fatigue, particularly as affecting 
safety both of the individual worker and the 
public, must enter largely into any discussion of the 
question of hours; and, indeed, the question of wages 
itself, in so far as wages determine the standard of 
living, cannot be dissociated from that of fatigue and, 
therefore, of safety. It is for these reasons that legis- 
lation in Great Britain has made provision both for 
limitation of hours and for the regulation of wages. 
\ccordingly, in the opinion of His Majesty’s Govern- 
ment, while a convention limiting driving hours and 
providing for minimum rest periods would make a 
contribution towards safety, provisions for the general 
regulation of hours which did not take into account 
the effect of such regulation upon other matters, 
including the question of wages, would not be in 
i1ccord with practical considerations. It is suggested, 
therefore, that, pending further experience, an inter- 
national convention or recommendation might be 
formulated which would provide for appropriate and 
idequate machinery in each country for the regulation 
of hours and associated conditions.” 


the 








THE LATE SIR HENRY JAPP, K.B.E. 


Ir is with deep regret that we record the death, on 
Saturday, April 8, of a distinguished civil engineer in 
the person of Sir Henry Japp, K.B.E., M.Inst.C.E., 
M.Amer.Soc.C.E., chief engineer and works director 
of Messrs. John Mowlem and Company, Limited, 
London. Though thus identified with such great con- 
structional works as the Battersea Power Station and 
the new Chingford Reservoir for the Metropolitan 
Water Board, Sir Henry’s early years were spent in the 
practice of mechanical engineering. Born in 1869 at 
Montrose, he attended the Academy there from 1875 to 
1885, his general education being followed with tech- 
nical education, first at University College and later at 


\ Bill submitted to the Parliament of Salvador fixes 
the minimum age for admission to employment at 
fourteen years in commerce and industry, and at 
twelve years in agriculture, provided that the children 
have had an elementary education, or if it is shown that 
their work is indispensable to their own livelihood o1 
that of the family. In the latter case the child must, in 
the opinion of the competent authority, have a minimum 
of elementary knowledge. The maximum working time 
of boys under 16 and girls under 18 is to be seven hours 
a day (six hours for laborious operations to be speci- 
fied). It is also prescribed that for boys under 18 and 
girls under 20 there must be a break of at least 2 hours 
a day and a nightly rest of nine hours (8 p.m. to 5 a.m. 
in the towns, and 7 p.m. to 4 a.m. in the country). 








UNIDIRECTIONAL STREET 
LIGHTING. 


A system of unidirectional lighting, which has been 
designed by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
for use on double carriageway roads, was recently de- 
monstrated on the Great Chertsey-road, Twickenham. 
On such roads light is only required in one direction, and 
research shows that the best results are obtained if the 
direction is opposite to that of the traffic flow. The | 
advantages claimed for the system are a reduction of | 
more than 60 per cent. in the running costs without | 
sacrificing the efficiency. Ordinary installations using 
400-watt lamps, can, therefore, be replaced by 125-watt 
lamps. In addition, unidirectional lighting gives im- 
proved revealing power by accentuating the contrast 
between obstacles and the roadway. Driving comfort | 
is, therefore, increased, as the only light sources visible 
are those on the driver’s own carriageway. The effect 
is shown in Fig. 2, on the opposite page, showing one | 
carriageway viewed in the direction of travel. The 
other carriageway is similarly lighted and can be faintly 
seen on the right of the illustration beyond the separ- 
bank. It may be pointed out that the | 
standards on this bank, one of which can be distin- 
guished in the right foreground, each carry two lan- 
terns, which emit their beams in opposite directions. 

The ** Uniway ” lantern employed in this installation 
is illustrated in Fig. 1. It has been designed for use 
with 80-watt and 125-watt Osira high-pressure mercury- 
vapour lamps and, as already mentioned, is so arranged 
that the whole of the light is reflected in one direction. 
\ specially-designed diffusing glass is used to give an 
extremely even flash. This covers an area of 
rather more than 100 sq. in., compared with the 
60 sq. in, to 80 sq. in. obtained with an ordinary 400- 
watt lantern. The lantern brightness per square inch 
is, therefore, considerably reduced, owing to the greater 
light emitting area. The glass is smooth on the out- 
side to facilitate cleaning. The lantern proper consists | 
of two parts: A detachable top into which the bracket 





Tue Late Sir Henry Japp, K.B.E. 


| 
| the Finsbury Technical Institute, London. His studies 
were completed in 1893 and he was awarded, while 
at Dundee, a Whitworth Exhibition. Like most 
engineers of his generation Sir Henry made the 
| theoretical side of his training a spare-time occupation, 
for he served five years’ apprenticeship with Messrs. 
Caledon Engine Works, Dundee, where both land and 
marine engines and mill machinery were constructed. 
| With this experience he came to London and spent 
three years in the drawing offices of those notable 
marine engineers and shipbuilders, Messrs. The Thames 
Iron Works, Millwall, and Messrs. Humphrys and 
Tennant, Deptford. This phase terminated in 1895, 
in which year Sir Henry was appointed engineer-in- 
charge of construction work on the Surrey Commercial 
Docks, the contract being in the hands of Messrs. 
S. Pearson and Son, Limited. 

With Messrs. Pearson, Sir Henry remained for twenty 
years, until 1915, and naturally had a wide and 
varied experience. The |Surrey Docks work com- 


ating grass 


Under | 





arm slides horizontally, giving side entry mounting, and 
the main lantern body. It is totally-enclosed, non- 
ventilated and completely weatherproof. The front 
is hinged at one side and secured by snap catches. 
Access to the lamp and reflector is given through the 
hinged front. The body can be rotated on the bracket 
arm, thus enabling the light to be accurately directed 
towards the part of the road to be illuminated. A de- 
tachable orthoptic device is provided for enabling 
correct alignment to be obtained; and complicated 
focussing is unnecessary as the lamp is automatic- 
ally centred and held in the correct focal position. 
Erection is simple, as the lantern top only weighs 2 Ib. 
and can be slid under the bracket arm and locked in 
position. The body, which is a light alloy-casting, 
and weighs 13 Ib., can then be “ offered” to the top 


| pleted, he was employed from 1896 to 1904 on the 


Great Northern and City Railway, London, and in the 


latter year became director and managing engineer of 


the Pennsylvania East River Tunnels, New York. In 
1915 he was appointed Director of Production for the 
British War Mission in the United States, a post which 
he held until 1919 with such distinction that he was 
created a C.B.E. in 1917 and was made a K.B.E. in 
1918. Sir Henry’s activities after the war are too wide 
to be enumerated in detail, but among them may be 
mentioned the completion of the Prince of Wales 
Dock, Workington ; the King George V Graving Dock, 
Southampton ; the Dover Train Ferry Dock ; and the 
jetty and power-house foundations for the Ford 
Motor Works, Dagenham. An unusual activity, called 


into being by the uncertainty of the present times, 





was the preparation of a report by Sir Henry, in 
conjunction with Mr. D. Anderson and Mr. B. L. 
Hurst, on certain aspects of the problem of air-raid 
shelters, these three gentlemen having been appointed 
by the Lord Privy Seal to draw up a report of their 
findings, which report was issued in February of this 
year asa White Paper. Elected as an associate member 
of the Institution of Civil Engineers in 1895, Sir Henry 
was made a full member in 1905, Apart from a lecture 
delivered for the Institution in 1922, Sir Henry did not 
contribute any papers, though he read several before 
the American Society of Civil Engineers and other 
American technical societies between the years 1908 
and 1910. He held the office of President of the 
Whitworth Society for the year 1936-1937. It may 
here be mentioned that Sir Henry spoke at the annual 
dinner of the Whitworth Society on March 22, and 
then appeared to be in good health. 








RAPID JOINTING SYSTEM FOR 
CABLE CONDUITS AND LOW - 
PRESSURE PIPES. 


A NEw method for the rapid jointing of both earthen- 
ware and asbestos-cement pipes and’ conduits was 
demonstrated recently by Messrs. The Pipe-joint Manu- 
facturing Company, Limited, 20-22, Maddox-street, 
London, W.1. The new joint, it would seem, should 
be particularly useful in emergency work, as the pipes 
can be coupled up and the trench filled in and tamped 
in a very short time. The asbestos-cement pipes used 
in the demonstration were those commonly used . for 
electric cables, and the earthenware pipes were the 
usual spigot and socket pipes employed in sewers, &c. 
The new joint consists, for the asbestos-cement pipes, 
of a stiff papier-maché mould threaded over the joint, 
which is then made by pouring a bituminous compound 
into the mould, a close-fitting papier-miaché collar pre- 
venting the compound from entering the pipes at the 
joint. The mould is semi-cylindrical at the bottom and 
has a rectangular box-like top. The sides are pierced 
with holes somewhat less than the external diameter of 
the pipe, the holes having an embossed margin in order 
to provide flexibility. When making a joint the mould 

| is entered on to the end of the pipe in place and the 
| collar is threaded half-way on. The next length of 
pipe is then pushed through the other hole of the 
mould and entered into the collar, the ends of the 
|two pipes being, of course, in contact. The com- 
pound is then poured into the open top of the mould. 

At the demonstration, after a number of pipes 
in open trench had been coupled up, the bitumen was 
allowed to set while the lengths of trench between the 

| joints were filled in and tamped. A mandrel was then 
run through the completed pipe to show that no 
infiltration of the compound had occurred, and a 
smoke test was applied at a pressure of about 30 lb. 
| per square inch, no leakage being apparent. It might 
be inferred that though a joint of this nature could be 
watertight and gastight, it might yield through subsi- 
dence. Two pieces of pipe about 4 in. in external dia- 
meter coupled with the joint and having a total length 
| of approximately 6 ft. were, however, stated to have 
| withstood a dead load of 2,000 lb. applied at the 
| centre. The permanent deflection was scarcely notice- 
| able and that the joint had not suffered was shown 
| by the application of a gas test, which was continued 
| until one sealing plug blew out, the pressure necessary 
| to effect this being apparently in the region of 50 lb. 
| per square inch. The final consolidation of the trench 
was done by a 300-lb. petrol-operated tamper. The 
| earthenware Pipe being socketed, do not need so 
| wide a ring of the compound nor a collar, so the mould 
| is narrower and is completely circular. The compound 
| is poured through a slot in the mould, which is sprung 
|on to the pipe in place, the next pipe being pushed 
|through the mould into the socket. The method 
affords a ready means of repairing damaged pipe sewers, 
an important consideration. The asbestos-cement con- 
| duit moulds are made to take two, three, four or more 
| pipes grouped in the conventional manner. We are 
| informed that the system has received the approval of 
| both the Home Office and the Ministry of Health. 





J 
| 


|SELF-ADJUSTING VALVE TAPPETS. 





SoME seven years ago* we gave a description of a 
self-adjusting valve tappet for automobile engines 
introduced by Messrs. Self-Adjusting Valve Tappets, 
Limited, 12, Berkeley-street, London, W.1l. Con- 
siderable developments in engine design have taken 
place in the interim, with the result that the original 
tappet described is unsuitable for some of the later 
| designs of engine. It may be mentioned in passing, 
however, that many examples could be quoted of 
long and trouble-free service given by sets of the 
original tappets, one user stating that the mileage 
covered by an Austin 16 model since fitting the tappets 





* See ENGINEERING, vol. cxxxiv, page 55 (1932). 
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is about 40,000, and that they are still functioning 
extremely well. The defects in the original tappets 
from the point of view of their application to most 
modern engines is that the spring connecting the two 
parts of the tappet head, shown in the illustration 
accompanying our original description, was relatively 
short and highly stressed, that the arrangement resulted 
in a marked variation in the valve timing when applied 
to engines employing ramp cams, and that the design 
was not adaptable to tappets of the spinning type. 
To overcome these disadvantages, a new design of 
tappet has been introduced. At the moment, models 
are in production to suit Hillman, Austin and Standard 
engines, but the range will shortly be extended to 
include the majority of other well-known makes which 
are not at present fitted with a proprietary self-adjusting 
tappet. It will be sufficient to deal with one model in 
detail, and for this purpose the tappet designed for the 
Hillman Minx engine may be selected, as this engine 
incorporates both ramp cams and a spinning tappet. 
The Minx design is illustrated in Fig. 1, annexed, and 
it will be noticed that, as in the original design, the 
special tappet head is substituted for the standard 
head in the existing body. The essential feature of the 
original self-adjusting tappet is unaltered, that is, 
the portion which makes contact with the valve stem 
is in the form of a nut engaging with a thread on the 
body of the tappet, the two portions being connected 
together by a spring which tends to unscrew the nut. 
While the engine is running there is a tendency for 
vibration to screw the nut on, and while this action is 
opposed by the spring, it causes the nut automatically 
to adjust itself to eliminate the clearance. In effect, 
as the spring is only of sufficient strength to turn the 
nut gently, the nut practically floats, but the wedge 
action of the thread completely prevents the valve 
spring forcing the nut down the body in any circum 
stances. The first difference which may be noted 


Fig. 1. 


Fig. 2. 
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between the new and old designs is that an ordinary 
helical spring has been substituted for the original 
spiral spring, resulting in a much greater effective spring 
length with a corresponding reduction in stress. It 
will be observed from Fig. 1 that the body in the new 
design is hollow, the spring being located in the hollow 
portion and being anchored to the body at the top 
by being turned over and inserted into a hole in the 
body The bottom end of the spring registers with a 
slot in a rod passing through the spring. The rod is 
in turn anchored to the nut by a cross-pin held in the 
nut by a circlip, and passing through a slot in the upper 
end of the rod. The body is slotted at the bottom so 
that it can be expanded slightly to form a tight fit in 
the tappet proper. 

Turning next to the alterations necessary to adapt 
the design to engines having ramp cams, it may be 
explained to those unfamiliar with recent developments 
in engine design that this type of cam has been intro- 
duced to avoid any possibility of burnt-out valves 
caused by the clearinee being taken up by valve 
stretch. Instead of the normal clearance of 0-003 in, 
to 0-005 in., a much larger clearance is used, the 
actual clearance on the Hillman Minx being 0-010 in. 
when the engine is hot. As stated earlier, while the 
original design of self-adjusting tappet would ensure 
silent running with this clearance, its introduction 
would seriously affect the valve timing. This difficulty 
is overcome in the new design by making the nut in 
two parts. As shown in Fig. |, these consist of the 
nut body and a disc forming the head. The disc 
is provided with a spigot on the lower side registering 
with a number of spring-steel washers, these washers 
resting on a shoulder on the nut body. It will be 
observed from the figure that the lower face of the 
dise, and also the face of the shoulder in the nut body, 


are machined at an angle, allowing the spring washers | 


to detleet under pressure. The number of washers 
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inserted in the tappets for any particular engine is 
such that they will deflect at a somewhat lower pressure 
than that required to lift the valve off its seat, and the 
angle at which the inclined faces are cut is such that 
when the outer edge of the lower face of the disc 
comes into contact with the top washer, so that further 
deflection is impossible, the difference in clearance 
between that necessary for a ramp cam and that for 
a cam of normal type has been taken up. In other 
words, the clearances for which the cams are designed 
are reproduced by dise deflection, with no gaps between 
tappets or valves. The tappet is fitted in the engine 
in the same manner as the original design, that is to 
say, the nut is screwed down by hand, and when the 
valve and tappet are replaced the nut is released, the 
spring then revolving it until it makes contact with 
the valve stem. When the engine is running, the 
self-adjusting effect is identical with that of the original 
design, while the greater clearance necessitated by the 
ramp cams is taken up by the deflection of the spring 
washers. 

To render the design adaptable to tappets of the 
spinning type, the stirrup shown in Fig. 1 is fitted. 
This stirrup has a depression at the centre registering 
with the hole in the nut disc, and the legs engage with 
slots in the baseplate through which they are free to 
slide. The legs are T-shaped at the bottom to hold 
the various parts of the tappet in place. The shackle 
allows the tappet to spin without interfering with its 
action in any way, and entirely negatives directional 
rotation. 

The tappet designed for the Austin range of engines 
is illustrated in Fig. 2, the design being simplified by 
the fact that as neither ramp cams nor spinning tappets 
are employed on these engines, both the spring-loaded 
head and the shackle can be omitted. The tappet in 
this case is identical with the original design except 
that the long helical spring is substituted for the 
original spiral spring and a slight modification of the 
head. The nut is provided with a separate chamfered 
top disc, which is spun in while being left free to rotate, 
thus eliminating friction at the point of contact between 
the head of the self-adjusting tappet and the valve 
stem. The cone shown registering with the main 
tappet body at the top is split so that it grips the 
shank containing the spring, and a range of cones of 
different depths has been got out to suit the various 
Austin models. Shims can be inserted immediately 
above the cone to take up variation in the tappet 
clearance in individual engines. 








FLAMEPROOF AIR-BREAK 
SWITCHGEAR. 

Tue flameproof air-break switchgear shown in the 
accompanying illustrations has been constructed by 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne, for such purposes as controlling dis- 
tribution circuits or for the direct-on starting of 
haulage and pump motors underground. As will be 
seen from Fig. |, each unit, which is designed to carry 
100 amperes at 660 volts, is mounted on separate skids, 
but two or more can be bolted together to form distri- 


AND COMPANY, 
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SWITCHGEAR. 


LIMITED, HEBBURN-ON-TYNE. 














Fig. 2. 


bution boards. The casing is of welded steel, and 
consists of two separate flame-proof compartments. 
The upper houses the ’bus bars, which have a current 
carrying capacity of 200 amperes and a three-pole 
isolating and earthing switch, while the lower, a view 
of which appears in Fig. 2, contains a three-pole 
circuit breaker, which is operated by an external 
handle. The isolator has three positions, * on,” © off’ 
and * earth,” and can be padlocked in the second and 
third of these. When the units are required for motor 
control, a reversing isolator can be fitted, but in this 
case the “‘ earth” position is omitted. The operating 
handle of the isolator is removed with the cover. 
which gives access to the lower chamber. A shrouded 
coupling is then exposed so that the isolator can be 
re-closed by a special key for inspection and mainten 
ance purposes. It is impossible to remove the lower 
cover until the interior of the compartment it protects 
has been made dead. It is also impossible to move 
the isolator from one position to another without 
tripping the circuit breaker. 

As will be seen from Fig. 2, the circuit breaker is 
fitted with magnetic blow-outs and are shields. Series 
over-current trip coils with double-action inverse-time 
lag oil dashpots can also be included. The dashpots, 
which are of the double-action type, provide an inverse 
time lag for normal over-current tripping, practically 
instantaneous tripping under short-circuit conditions 
and quick re-setting. They also provide means for 
dealing with the momentary rush of current when a 
squirrel-cage motor is switched direct on to the line 
This is effected by the use of a conical plunger between 
which and a housing of the same shape there is a small 
clearance. Under normal conditions this clearance 1s 
maintained by a spring. When the plunger of the trip 
mechanism is raised by an over-current, oil is admitted 
between the conical faces and produces an effective 
time lag for normal conditions. When, however, 4 
motor is switched direct on to the line, the sudden pull 
overcomes the resistance of the spring, so that the two 
conical faces are brought into contact and the oil is 
forced out, thus retarding the lift of the plunger until 
the current is reduced to normal. The plunger then 
drops, the spring forces the conical faces apart, and the 
dashpot operates in the usual way. When such start 
ing features are not required, the spring is omitted and 
a collar is fitted to maintain a permanent clearance 
between the conical faces. Earth leakage protection 
can also be provided on any outgoing feeder circuit 
The equipment comprises a ring-type core-balance 
transformer and a relay of the polarised teleph ae 
type, which trips the circuit breaker mechanically. The 
relay is actuated from a rectifier, and is set to trip 
with a primary leakage current of 5 amperes to earth. 
An external spring-loaded push-button on the front 
cover and a second winding on the leakage transformet 
enables the equipment to be tested. The operation 
of the leakage relay, which latches out and can nly 
be re-set by another push-button, is indicated visually 

The connections for the outgoing cable are on the top 
of the *bus-bar chamber. The standard detachabl 
cable dividing box is fitted with a flame-proof access 
cover, and a sealing type gland, so that the cable end 
can be made off and sealed on the bank. 
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COMPRESSOR OR VACUUM PUMP FOR CORROSIVE GASES. 


U 


S.A. 


SECTION AA 
LOOKING TOWARDS BRANCHES 


CONN., 
Fig. y 














to seal off the gases. The rotor boss passes through 
a deep gland beyond which the shaft is protected by 
a sleeve. A further seal of the labyrinth gland type 
prevents infiltration of the gas to the shaft journals 
| which consist of two widely-spaced ball bearings 
| having sealed races. 
| The liquid in which the rotor revolves may be either 
| water, solvent, alkaline solution, refrigerant or acid, 
| depending upon the nature of the gas being handled. 
| A small quantity is continuously supplied, through 
the opening seen between the branches to the right of 
| Fig. 1, in order to take up the heat generated by 
compression of the gas. The surplus liquid is dis- 
|charged from the pump along with the gas, from 
which it is removed before final delivery by a simple 
baffle separator. As there is no internal lubrication, 
contamination from oil or grease does not occur. The 
| pump is constructed at present, according to the kind 
| of gas handled, of either stainless steel, Hasteloy C, 
| ium G, high silicon iron, Monel metal, or nickel. 
| Other materials to meet special circumstances are 
being tried. The maximum pressure at which the 
| standard pump will operate is 75 lb. per square inch, 
| but higher pressures can be attained by using a two- 
| stage design. The highest vacuum obtainable is 27 in. 
|of mercury with the standard design but, here again, 
| the limit can be extended by a two-stage pump. When 
| used as a compressor, the performance can be estimated 
from the following data. At a speed of 1,750 r.p.m. 
and a pressure of 10 lb. per square inch, the delivery 
| is approximately 250 cub. ft. of free air per minute, 
| about 46 brake horse-power being required. With the 
| same speed, but with a delivery pressure of 75 lb. per 
square inch, the capacity is 175 cub. ft. per minute, 
and the power required is 70 brake horse-power. When 
| the machine is used as a vacuum pump, exhausting can 
be carried out at the rate of about 170 cub. ft. per 
minute with a vacuum of 4 in. of mercury, and of 
| about 90 cub. ft. per minute with a vacuum of 27 in. 


) ROTARY COMPRESSOR OR VACUUM | upper half of Fig. 2. At the right of this, in way of | of mercury. The speed in both cases is 1,150 r.p.m., 
i PUMP FOR CORROSIVE GASES. | the suction part, the water is receding towards the | and the power required is approximately the same, 


top of the blades, and the volume of the cylinder being | viz., 15 brake horse-power. It may be mentioned 
lik rotary compressor or vacuum pump, for it can | thus increased, the necessary suction effect is obtained. | that a simpler type of compressor for air only, but 
e used for either service, illustrated in the accompany- | Further round in the direction of rotation it will be embodying the same method of operation is manufac- 


ing Figs. 1 to 3, has been recently introduced by Messrs. | noticed that three bucket spaces are closed at the 
The Nash Engineering Company, South Norwalk, | bottom by a solid part of the boss, and that the volume 
Connecticut, U.S.A., for handling corrosive gases. | is decreasing, with a consequent compressing effect, 
This duty accounts for the somewhat unusual features | until the discharge port is reached. As the blades 
° of design visible in the sectional views of Figs. 1 and 2. | travel across this port, the contained gas is driven out. 
The pump consists of a series of curved blades, visible | A similar action occurs at the same time through the 


1 in Fig. 2, somewhat on the lines of a centrifugal | other half of the rotor, so that a continuous discharge, 
. pump. Inspection of the arrow indicating the direction | without pulsations, is effected. 


of rotation will make it clear that the curvature is in 


é Referring again to Fig. 1, it will be seen that the 
the forward direction, and that the blades rotate round | ov 





al casing is removable, and is held in place by a 
s & con il boss furnished with suction and discharge | ring having external bolts, this ring also holding the 
" ports. The rotor is enclosed in a casing of approxi-| cover with which the conical boss is integral, and, 
So mately oval outline. This casing contains a definite through the casing, the diaphragm, of which the gland 


“mount of water or other liquid. The blades, as they | of the rotor shaft is part. There is no contact between 


4 rotate. drive this water by centrifugal force on to the | the rotor and either the cover or the diaphragm. The 
t pss aged the casing which is thus lined with a| whole of these parts are held in place in an outer 
‘ - ing wall of liquid, the inner surface of which is casing by means of the bolted ring. The outer casing | 
n diametee bp The result is that at one pair of | is prolonged to carry the shaft bearings. The purpose 
\ Steen of a rs a of the liquid is virtually at the | of the construction is that the whole of the parts 
it is nearly at > ig while across the other diameter | can be dismantled after removal of the ring, after 
p from Fig. } -- \ top of them. As will be evident | previous removal of the branch piece on the cover. 
le = inhi the blades are shrouded so that they form | This high degree of accessibility has been proved to 
is pene wer to a series of square cylinders in which | be necessary when gases of a corrosive nature are 
d “eiprocating pistons of liquid. The action may be, | being either exhausted or compressed. The shaft nut 


Perhaps, more clearly 


understood by considering the 








‘is close-ended and is screwed down on to gasket joints | 





tured as a standard with outputs ranging from 10 cub. 
ft. to 222 cub. ft. of free air per minute, the air capacity 
being referred to 30-in. barometer and 50 per cent. 
|relative humidity, and the sealing water having a 
| temperature of 60 deg. F. The delivery pressure 
range is from 35 |b. to 80 lb. per square inch. 





British StanparpD MetTHop For SAMPLING AND 
|TestriInc MuineraL AaoreGcates.—The development 
| which is taking place in establishing tests for all engineer- 
| ing materials is reflected in a specification, issued by the 

British Standards Institution, 28, Victoria-street, 
| London, 8.W.1, which deals with methods for the sampling 
and testing of mineral aggregates, sands and fillers. 
While the methods included have been prepared pri- 
| marily for use in connection with the various British 
Standards for road and concrete materials and construc- 
tion, certain of them can conveniently be adopted as 
routine tests. The methods put forward represent 
| only a selection from a large number of methods which 
have been under consideration, and, in many cases, the 
standard methods have been selected from alternative 
procedures at present employed in industrial laboratories. 
Copies of the specification, which is designated No. 812- 
1938, may be obtained from the Publications Department 
of the Institution, price 3s. 8d., post free. 
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THE ENERGY BALANCE SHEET 
OF THE INTERNAL-COMBUSTION 
ENGINE.* 


By F. W. Lancuester, LL.D., F.R.S., Hon. M.1.Mech.E. 
(é oncluded from page 389.) 

In constructing the balance sheet founded on the 
investigations of Dr. Clarke's carbon monoxide test, the 
basic data are : (1) the indicator diagram, Fig. 11, page 
388, ante, showing a mean pressure of 74 lb. per square 


inch; (2) the indicated thermal efficiency as given by 
Dr. Clarke, namely, 31-8 per cent. ; (3) the total heat 
energy per charge, deduced from (1) and (2), /e., 
7.400 . on 

: 23,300 ft.-Ib The cylinder dimensions are 
0-318 


94 in. bore by 17 in. stroke, and the compression ratio 
5-94: 1. The logarithmic plotting of the diagram is given 
in Fig. 12, and the data deduced therefrom and from 
independent calculation are :—p, induction 
12-2 Ib. per inch absolute; p, compression 
pressure, maximum, 130 lb. per square inch absolute ; 
Pp, exhaust release, 40 lb. per square inch absolute ; 
Pp, peak pressure, 350 Ib. per square inch absolute ; 
Pp, break point (y change), 182 Ib. per square inch 
absolute ; ¢, charge temperature, 380 deg. C. absolute ; 
t, compression temperature, maximum, 685 deg. C. 
absolute; ¢, exhaust release, 1,375 deg. C. absolute ; 
t, peak temperature, 2,030 deg. C. absolute ; ¢, break 
point (y change), 1.875 deg. C. absolute. 

The peak temperature ¢, is calculated from the 
fictitious peak pressure p, derived by making allowance 
for 9-1 per cent. inherent contraction (p, = 385 Ib. 
per square inch). The temperatures ¢, and ¢, are based 
on t,. The values and rv, already given, are 
121 and 20-4 (units of 12 cub. in.), respectively. The 
value of vr, (at the break point) is 36-4 in like terms 
The index values are given in Fig. 12. For compression, 
based on the terminal pressure values (with which the 
intermediate plotted points are in fair agreement), 


pressure, 


aquare 


of +, 


y 1-33. For the first part of the expansion graph, 
from the peak to the break, y 1-136. From the 
break to the point of exhaust release, y 1-258. 


The mean pressure of the diagram, Fig. 11, is given 
as 74 lb. per square inch. Working from a blue print 
given in the thesis, the author, by planimeter, obtained 
a rather lower figure, possibly 73-5. As a check on 
the logarithmic plotting and particularly on the pres- 
sures during expansion, the author makes a practice 
of calculating the work done and thence the mean 
pressure from the numerical data. If the expansion 
line has no break, that is, if its y value is constant, the 
procedure is as already given, but the break introduces 
a slight complication. In the present example, the 
work done (gross) is calculated in two stages, (1) from 
peak to break, and (2) from break to release ; and from 
the sum of these is deducted the negative work (done 
during compression) to give the net value. This 
divided by the cylinder constant 100-6 to give the 
mean pressure. The result in the present case is : 
work done 7,245 ft.-lb., or, indicated mean effective 


Is 


pressure — 72 Ib. per square inch against 74 Ib. per 
square inch as measured. This may be allowed to 
pass as within the limits of error 
The details (as related to Fig. 12) are as follows : 
Firat Stage ; Work Done (Groas) 
, O83 F 4 
. 78; log l-78 O- 2504 
0-168 
Ds 350 
924; log 1-924 2844 
Ps Is: 
O- 2844 
whence y 1-136 
; 0- 2504 
(350 20-4) (182 36-3) 
A, 8,975 
0-136 
Second Stage ; Work Done (Gross). 
Ww 10 
. : log 0+ 52287 
3 3 
p Is2 . 
4-55; log 4-55 0-658 
Ps 0) 
0-658 
whence y | - 257 
. 0-523 
128 36-3) (40 121) 
\ 6.850 
vu 957 
Total (gross) 10.825 
Deduction for Negative Area 
P 5-94; log 5-94— 0-7738 
Po 130 ‘ 
—, 10-66; log 10-66 1-028 
Py 12-32 
1-028 
whence 5 1-333 
0-7738 
* Paper read before the Institution of Mechanical 


Engineers on Friday, March 17, 1939. Abridged. 
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. 130 « 20-4) — (12-2 121) _ 
Negative area ‘ 0-333 3,522 
10,825 3,522 7.303. 


This divided by the cylinder constant (100-5) gives | 
indicated mean effective pressure 72-7 lb. per square | 
inch. 

In order to be able to convert temperatures to heat 
measurements, i.e., degrees T to degrees H, it is first 
necessary to tabulate these values for the products of 
combustion which result from burning a mixture 
consisting of 18-2 per cent. carbon monoxide gas. This 
is effected as follows :—* 


Composition of Charge. 


Charge, Volumes Exhaust Gas, 
Per cent Per cent. 
co 17-1 forms CO, 17-1 18-65 
Ny 65-4 » N, 65-4 71-50 
Og 17-5 oO 9-0 9-85 
100-0 100-00 
91-5 -- 
Contraction 8-5 
100-0 


The y values appropriate to temperatures are graphi- | 
cally represented in Fig. 13. The next step is to 
Fig. 12. 
400,— 


a = 





Pressure.. Lb. per Sq.in 





a 











os 





— 4 +—+ 
= ae a ee 
o1 o-2 os Of O 
(78) Ve 
derive the constant by which degrees H are related | 
to calories and to foot-pounds. This depends upon ry, | 
namely, the cylinder capacity plus that of the combus- 
tion space, and upon the temperature and pressure of | 
the charge. There are two methods which lead to much 
the same result. According to the first of these (as 
adopted in the author's recent articles), the charge is 
treated as consisting of air alone. The actual value vr, 
121 units 0-84 cub. ft. This must be reduced to 
0) deg. C. and | atmos., thus : 


is 


273 12-2 . 
0-84 0-50 cub, ft. 
280) 14-7 
At 0 deg. C. and | atmos., | cub, ft. of air weighs 


weighs 18-2 grammes. 
hence the 
18-2 


36-4 grammes, or, 0-50 cub. ft 
K, for air 0-172 calorie per gramme ; 
conversion factor, degrees H to calories 
0-172 3-13, that is to say, calories degrees H 
3-13. It is customary to take 3-1 ft.-lb. 1 calorie ; 
more accurately the constant is 3-08, or foot-pounds 
degrees H 9-64. 


The alternative, and probably better, method is to 


express the charge in terms of the gramme-molecule or 
’ ‘ 14.158 
mol thus, 0-5 cub. ft. 14.158 cub. em. 
22,412 
0-63 mol at 0 deg. C. This multiplied by 5-2 = 3-26 
calories per degree, and multiplied by 3-08 10-00 





ft.-lb. per degree H. The constant 5-2 said to 
represent the specific heat of gases generally, in calories 
per mol; actually at temperatures at which degrees T 
and degrees H march together, the calories per mol for 
nitrogen, which predominates, tre 4-935 and for oxygen 
4-97. For CO,, however, the figure is 6 to 6-5, and 
in view of the proportion of this gas present, the value 
taken at 5-2 will not be much at fault 


18 


* The table giving the exhaust gas composition was 
drawn up before the author became aware that he had 
misinterpreted the headline of column 4 of Table XIX. 
page 389, ante. The figure 697 seemed to relate to ** actual 
gas,"’ 94 per cent. pure, whereas it referred to pure carbon 
monoxide gas. This has resulted in the percentage of 
earbon monoxide in the mixture being given as 17-1 in 
place of 18-2. The change can make only a negligible 
difference to the calculations concerning heat values. 
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Thus two estimates have been made, 9-64 and 10-00, 
respectively. No harm will be done if the higher 
figure is taken, provided that it is understood that th 
resulting values may be as much as | per cent. 
per cent. high. The following are preliminary 
figures. 


Mechanical Equivalent of Heat Rejected by Exhaust. 


2 
- 


Degrees T 1,375, or, degrees H 1.700 
Degrees T 380, or, degrees H 393 
Net 1,307 

10 13,070 ft.-lb. 


In addition to this there is an allowance due on account 

of residuary energy-dormant in the exhaust gases at 

release. 

Mechanical Equivalent of Heat Injected at Constant 
Volume v4. 


Degrees T 2,020, or, degrees H 2.680 
Degrees T 685, or, degrees H 752 
1,928 


10 19,280 ft.-lb. 


In Table X XII the energy-dormant of the exhaust at 
release, i.e., 700 ft.-lb. in Account I, has been taken 
at 3 per cent. of the total heat energy. But in view 
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of the fact that the total energy-dormant as derived 
in Account III is only 3,168 ft.-Ib., this is evidently too 


Taste XXII.—The Balance Sheet for Test CO Az. 


Account I. 


Dr. Ft.-lb. Cr. Ft.-ll 
Total heat energy 23,300 Work done 7.400 
Exhaust reject 13,070 
Exhaust energ\ i" 
dormant x 700 
Loss cooling 2,130 
(by difference ) 
23,300 23,300 
Account Il. 
Dr. Ft.-lb. | Cr. Ft.-Il 
Loss, cooling 2,130 Loss at volume = 
(40 per cent.) S52 
Loss during expa! ie 
sion |.278 
2,130 130 
Account Ill. 
. , ; 
Dr. Ft.-lb. | Cr. { 
Total heat energy 23,300 Heat injected at 
constant volum« 
. rl) 
Loss by cooling 
during combus 
tion at 2 Sle 
Energy - dormant 
(by difference ) 105 
: mM 
23,300 
i i f lowr 
high a figure, at least judged by the standard laid dow i 


As based on total heat, it is a provisional figure 
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subject to revision when the energy-dormant is provi- 


sionally ascertained. That revision will now be made. | and y values are shown. The proportion of gas in the | manner and is 15,160,000 


\t the same time, it is well to place the deductions on 
a revised basis in accordance with the expansion graph 
given in Fig. 13; this will be the first step. 

Uechanical Equivalent of Heat Rejected at Release. 





Degrees T = 1,375; degrees H = 1,700 
Degrees T= 380; degreesH = 380 
Difference = 1,320 


x 10 = 13,200 ft.-lb. 

Mechanical Equivalent of Heat Injected at Constant 
Volume vy. 

Degrees T = 2,020; degrees H = 2,680 

Degrees T= 685; degreesH = 710 





Difference = 1,970 


10 = 19,700 ft.-lb. 

Che balance sheet is given in graphic form in Fig. 14. 
The scale corresponds to Table XXII, but the figures 
relate to Table XXITa. As founded on the data given 
by Dr. Clarke, this balance sheet is to be regarded as 
satisfactory. The cooling loss, about 10 per cent. of the 
total heat, is somewhat less than might be expected, 
but similar figures have been reported by others. The 
energy-dormant, 11-4 per cent. of the total heat, is 
ilso less than the author has found in other examples. 
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But there is nothing which would give rise to any 
misgivings or doubt as to the substantial accuracy of 
the balance sheet. Earlier in his thesis, Dr. Clarke 





laBLeE XXI1a.—Revised Balance Sheet for Test CO Ag. 


Account I. 








“| is almost exactly 10 per cent. of the total. 
2 350 | the low total energy-dormant as shown by Account III, 
_"___ | the value of x in Account I is probably too high ; there 


formation in Fig. 16, in which pressures, temperatures, 


mixture is given as 14-2 per cent. 

The indicated mean pressure is given as 90-3 Ib. 

| per square inch, and corresponding to this the indicated 
thermal efficiency is 0-3082. From this the foot-pounds 
| per impulse become 100-6 x 90-3 = 9,080, and the 
heat value or energy per charge is 29,400 ft.-lb. The 
author has accepted the figure for the indicated mean 
pressure given by Dr. Clarke. The contraction factor 
for 14-2 per cent. mixture is 0-142 x 33-2 = 4-7. 
The calorific value of the above is 502 B.Th.U. per 
cub. ft. higher value, or 488 B.Th.U. per cub. ft. 
lower value, at 0 deg. C. and 1 atmos. 

The speed of revolution is recorded as previously 
at 262 r.p.m. = 131 cycles per minute, or 7,860 cycles 
per hour. Volume of gas per hour = 607-2 cub. ft. 
at 43 deg. F. (= 6-1 deg. C.) and 758-3 mm. of 
mercury, or 


GE) «( 


279-1 
at 0 deg. C. and 1 atmos. ; 


758-3 
760 





) < 607-2 = 592-5 cub. ft. 
592-5 
7,860 
charge. Based on the higher value this gives 37-9 
B.Th.U. = 29,400 ft.-lb., or, based on lower value, 
33-8 B.Th.U. = 26,300 ft.-lb. Hence it is clear that 
'Dr. Clarke reckoned his thermal efficiency as related 


= 0-0755 cub. ft. per 
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o-2 
Volume 


to the higher calorific value. For the purpose of the 
balance sheet, as previously, it is the lower value 
which will be employed, giving a total energy of | 
26,300 ft.-lb. per charge. 


Heat Rejected at Release. 


Degrees T 1,500 ; degrees H 1,766 


Degrees T 380; degrees H 390 
Difference 1,376 

10 13,760. 

Eieat Injected at Constant Volume vy. 

Degrees T = 2,290; degrees H 3,010 
Degrees T 710; degrees H 755 
Difference 2,255 

10 = 22,550. 


Here it may be observed that the jacket loss is 
10-4 per cent. of the total heat. The energy-dormant 
In view of 


should be some approximate relation between the two. 





Dr. Ft.-lb. , Cr. Ft.-lb. | 
fetal heat energy Work done (indi- 
lower) 23,300 cator) ' 7,400 | 
Exhaust reject 13,200 | 
Exhaust energy- 
dormant x . 350 | 
Loss cooling (by | 
difference ) 2.350 | 
23,300 23,300 
Account II. 
Dr Ft.-lb. | Cr. Ft.-lb. 
Loss cooling 2,350 Loss at volume Vg 
(40 per cent.) ... 940 | 
Loss during expan- | 
sion 1,410 | 
2,350 
Account Ill. 17 
Dr Ft.-lb. | Cr. Ft.-lb 
Total heat energy Heat injected at 
r) 23,300 constant volume 
ve ese oe 19,700 | 
Loss by cooling 
during combus- ‘ 
tion at Uv, 940 
Energy-dormant 
(by difference)... 
23.300 


presented the data and results relating to the same 
engine running on ordinary town gas. Several tests 
were recorded and the author has selected one distin- 
guished by the reference letter A,. The indicator 
diagram is given in Fig. 15 and a logarithmic trans- | 





lb. | in Fig. 17. 
| the dotted line, in Account I, is based on a 5-5 per cent. 
| loss of diagram area as due to contraction. 


the author has selected as an example the test of an 
2,660 | engine, marked C in Table XXV, page 450, of which 
| the indicator diagram has been replotted in Fig. 19. 
23,300 | In Table XXV, the composition and calorific value of 
| the fuel are given for two tests, but not for C, the test 
| selected; the author assumes that the fuel data given 
|may be used without serious error for this test also; 
|the calorific value 19,500 B.Th.U. per pound (= 
| 15,160,000 ft.-lb.) is the gross, or higher value. 





The graphic rendering of this balance sheet is given 
The contraction factor being 4-7 per cent., 


The author is indebted to Messrs. Harland and Wolff 


| for indicator diagrams and other data relating to tests 


of marine Diesel engines.* For his present purpose 


The 





* See page 346, ante, 


Whence, compression space volume r, 
and 


1] -2. 
Fig. 20, gave a compression graph having a value of y 
greater than 1-40; moreover, the graph became steeper 
as the compression proceeded, whereas if there is any 
change it should be the contrary. 
sideration, the author decided to assume a higher 
compression ratio, the value being taken as 12; 
i 
index y else 
where as applicable when the compression ratio is 
unknown. The energy/degrees H constant is calculated 





| lower value, based on this, is calculated in the usual 
975,000 = 14,185,000 ft.-Ib. 
(= 18,250 B.Th.U.). 

The engine is described as employing “ airless” 
injection. The fuel enters in the liquid state and its 
volume may be neglected. In calculating the intrinsic 
change of volume, which is clearly an expansion, all 
that need be considered is the volume of oxygen 
entering into combination, as related to the final 
products. The volume of the hydrogen does not have 
to be considered, as would be the case with a gaseous 
fuel; it enters in the form of liquid, and as such its 
volume is negligible. When oxygen enters into com- 
bination with carbon there is no change. In | Ib. of 
fuel there is present 0-13 lb. of hydrogen ; this enters 
into combination with 8 x 0-13 = 1-04 lb. oxygen, 
or, per charge, 0-0324 Ib. = 0-0336 Ib. oxygen. Now 
the total air charge is given (= 1-455 Ib.) and if air 
and oxygen were of like density the expansion factor 

0-0336 rr 
would be, —— Making 

1-455 
due allowance for the slightly greater density of 
oxygen, this becomes 0-021, or 2-1 per cent. 

Fig. 20, page 450, is a logarithmic transformation of 
the diagram given in Fig. 19. The temperatures are 
based on an assumed value at the onset of compression 

- 370 deg. C. abs. A decided change in the value of y 


0-023 or 2-3 per cent. 


TasLte XXIV.—Balance Sheet for Test Ag. 


Account I. 


Dr. Ft.-lb. | Cr. Ft.-lb. 
Total energy of Work done 9,000 
charge (lower Exhaust reject 13,760 
value) 26,300 | Exhaust energy- 
dormant « 800 
Jacket loss 2,740 
26,300 26,300 
Account Il. 
Dr. Ft.-lb. | Cr. Ft.-lb. 
Jacket loss, brought At wv, (at 40 per 
forward — mor cent.) és 1,100 
During expansion 1,640 
2,740 2,740 
Account III. 
Dr. Ft.-lb. | Cr. Ft.-lb. 
Total energy 26,300 | Injected at volume 
9 ven ... 22,660 
| Heat loss at vy 1,100 
Energy-dormant... 2,650 
26,300 26,300 


takes place during the expansion, at about three-tenths 
of the stroke, far more so than that observed by Dr. 
Clarke in the case of engines run on gaseous mixtures. 
This is due to the rate of combustion being dependent 
upon the gradual introduction of the fuel. The tem- 
perature graph in Fig. 20 shows this very clearly ; 
during the first part of the working stroke, the tem- 
perature is very nearly constant. The value of y 
during the later part of the expansion, on the other 
hand, approaches much more nearly to the so-called 
* air cycle ” standard. 
The quantitative data are :— 


Cylinder diameter, 630 mm. 24-8 in. 
Area 484 sq. in. 
Stroke, 1,200 mm. = 47-3 in. 


(484 x 47-3) gig 
12 


.. Cylinder constant 


(12 cub. in. units) 
Compression ratio 12 (see below). 
174 
total volume r, 2,084 
Indicated mean pressure, given as 7-95 kg. per 
113 Ib. inch 


square centimetre per square 
(checked by planimeter). 
Work done per cycle 1,910 113 = 216,000 


ft.-Ib. 
Total energy of charge (at lower calorific value), 
459,000 ft.-lb. 
216,000 
459,000 
The compression ratio for this engine was given as 
A plotting on this basis, the dotted line in 


Thermal efficiency 0-47 = 47 per cent. 


After careful con- 


this 
s seen to give an almost straight graph having an 
1:37. The method is that described else- 









450 


on the same basis as previously. The total volume r, 


2,084 _ 14-46 cub. ft. at 370 d 113 I 
°  f 310 2. « ° or 
ida cub ‘ 70 deg. anc », pe 
square inch. Reducing to 0 deg. C. and | atmos., gives 
14-46 . = 9-43 cub. ft 267 lit 
: { 3 cub, . < itres. 
“370 x 14-7 _— * 
267 
Mols 11-9, which, multiplied by 5-2 
22-4 : 


gives 62 calories per degree H. This, multiplied by the 


constant 3-08, gives 62 x 3-08 = 191 ft.-lb. per 
degree H, or algebraically 
Energy (foot-pounds) = degrees H 191 


This is exactly one-tenth of the cylinder constant, 
a relation which has already been shown to apply 


TABLE XXV.—Simultaneous Trial Data from Four-Stroke 
Cycle Diesel Marine Engines (Harland and Wolff). 
BK Cc 


Indicator card D 


Trunk ; 
airless injection 


Engine type Poly phemus 
crosshead blast 


air injection. 


Bore mm 620 620 630 630 
Stroke mm 1,300 1,300 1,200 1,200 
Mean indicated pres- 
sure, kg. per sq.cm 9-2 7°16 7°92 R44 
Alr per charge Ib. 1-67 1-38 1-455 1-325 
Fuel per charge ib 0-0441 0-0314 | 0-0324 | 0-0339 
Analysis of fuel oil 
(nlti mate) 
Carbon per cent 86-56 ah 24 
Hydrogen 13-34 13-24 
Sulphur 0-33 0-34 
Nitrogen 
Ash = 0-0015 0-0022 
Carbon residue and 
free carbon 
per cent. 0-02 0-03 
Asphaltum - 
100-25 99-85 
Calorific value 19,510 19,500 
Specific gravity at 60 
deg. F 0-862 0-863 0-9012 | 0-890 
Viscosity (Redwood 
No. 1) 
At 70 deg. F., 
ner 38-0 sO 
At 150 dew. } 
en 10-0 wo 


spproximately in the case of the ordinary gas engine. 
The exhaust gas analysis was calculated from the 
composition of the charge and from this analysis, the 
relation of degrees H to degrees T has been calculated 
and plotted in Fig. 22. In preparing the figures for 
the balance sheet values are taken from this plotting 


The Balance Sheet ; Preparatory. 


For Account I. Exhaust reject : 
Deg. T Deg. H 
1,330 1,500 
370 370 
1,130 191 216.000 
Heat injected at volume » 2 
Deg. T Deg. H 
1.800 2,170 
O30 “so 
1,190 191 227,000 


An inspection of the balance sheet, Table XX VI, 
brings to light a striking difference between the Diesel 
and the ordinary gas engine First, the amount of heat 
injected at volume r, is about equal to that which 
makes its appearance during expansion, and _ this 
would only be true if the peak were as represented as 

restored It is evident from the nature of things 
that the deficit in Account 
sidered as energy-dormant 


ltl can no longer be con 
it relates in part to fuel 
which has not yet entered the eylinder, and as such 


it is primary combustion. It would not be fair even 


to describe it as after-burning, although a great deal 
of after-burning is doubtless taking place. The high 
value of y during the latter part of the expansion 


suggests that there is but little during that phase that 
may be described as energ *-dormant. 

In Account I the jacket loss, derived as a difference, 
seems very small. It is only 6 per cent. of the total 
heat When the size of tne cylinder is taken into 
account this perhaps need cause no surprise. In the 
partition account the share of the jacket loss at volume 
ry has taken at approximately 25 per cent 
instead of 40 per cent.; this is no more than a guess, 
the basis being that the proportion should be related 
to the proportion of heat injected during the pressure 
rise. In view of the many points of doubt, the author 
has made no allowance for residuary energy-dormant 
in the exhaust at release ; there seems no evidence by 
which such an allowance could be justified. , 


APPENDIX III. 


CALORIMETRY : LOWER VALURS. 


been 


HIGHER AND 


The author bases his analysis on the lower calorific 
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value of the fuel. 
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This is made clear in the first of | the gas engines appear to have a higher duty than they 


his articles,* in which also appear some general remarks | actually have. So they looked around to find some of 


on the subject of calorimetry. 


in a letter to the author, Sir Charles Vernon Boys was heat of steam.” 
He | it is quite unnecessary, because whether the higher or 


kind enough to offer a few words of criticism. 


Commenting on this | the heat that they could not use, and found the latent 


This is a revival of an old controversy ; 


pointed out that no mention had been made of the! the lower value should be used depends upon the 
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influence of contraction when the gas is burned in a 
calorimeter as affecting the apparent calorific value ; 


the atmosphere being let down does work on the 


product of combustion and this appears as heat. 


Taste XXVI.—The Balance Sheet of a Diesel Engine. 

Account I 

Ib Cr 
Work 


gram) 


Dr Ft.-lb. 


Total 


Ft 
of (dia- 


. 216,000 


energy done 


charge (lower) $59,000 


Exhaust reject ... 216,000 
Jacket loss (differ- 
ence) 27,000 
459,000 459,000 
Account Il 
Dr. Ft.-lb. | Cr Ft.-lb. 
Jacket loss (carried Jacket loss during 
forward from pressure rise at 
Account I) 27,000 volume v, (as- 
sessed ) 7,000 
During expansion 20,000 
27,000 27,000 
Account Ill 
Di Ft.-lb. Cr Ft.-lb. 
Total energy 459,000 | Injected at volume 
v 227,000 


. . 
Loss to jacket 
After - combustion 
and energy-dor- 
mant 225,000 
459,000 


A plotting of the above is given in Fig. 23. 

of gas is burned there is a 

the act of combustion lets 
14 144 15 ft.-lb. 


says : If, when 1 cub. ft. 
contraction of 1} cub. ft., 
down the air, which 
3.240 ft.-lb. of work. 

calorimeter water 4 B.Th.U.” 
discuss the manner in which this affects the account. 
If the author has read the passage aright, the figures 
are very much at fault ; according to his own reckoning, 


does 


the contraction when | cub. ft. of gas (town gas) is | 


burned is only 0-3 cub. ft., not 1} as stated, conse- 
quently the work done by the atmosphere during 
combustion is only 0-3 144 15 650 ft.-lb., or 
than | B.Th.U. per cub. ft., an amount truly 
negligible in terms of the total. The author had already 
considered this, but had not thought it worthy of 
mention. 

Sir Charles then goes on to criticise the author's 
use of the lower value. He says: “I am afraid you 


less 


He 


459,000 | 


This must appear as heat in the | 
He then goes on to | 


have been caught in the gas engineer's net ramp, | 


designed originally I believe in Germany, to make 


* ENGINEERING, vol. cxlv, page 4 (1938). 
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circumstances. A glance at the graphic representation 
of the energy accounts as drawn up by the author, in 
which, in addition to the lower value, the higher value 
is indicated, is sufficient to convince anyone that the 
latter has no place and plays no part in the preparation 
of the balance sheet. 





20-H.P. DIESEL-ENGINE UNIT. 


In ENGINEERING, Vol. cxli, page 707 (1936), a descrip 
tion was given of a 12-20-h.p. crude-oil agricultural 
tractor, manufactured by Messrs. Marshall, Sons and 
Company (Successors), Limited, Britannia Lron Works, 
Gainsborough. This tractor has proved so reliable in 
use that the firm decided recently to offer the engine 


| fitted as a self-contained power unit. This unit, w hich 


was exhibited for the first time at the Smithfield Show, 


| held in December last, is illustrated in Fig. 1 on the oppo 


site page. As the standard engine includes not only 
the foundation plate, driving pulley, fuel service tank, 
air, fuel and lubricating filters, but also a self-contained 
exhaust system, and a radiator of sufficient size to 
secure continuous output at the maximum rated power, 
the only additional expense required in installation 1s 
the provision of a suitable foundation. In contrast to 
the light high-speed type, the engine is of sturdy con- 
struction and runs at a relatively low speed, so that 
low running and upkeep charges, in combination with 
a high degree of reliability, should be assured. The 
design is particularly suitable for applications requiring 
a high continuous power output with a wide speed 
range. 

The engine is a single-cylinder horizontal model 
operating on the two-stroke cycle. The cylinder bore 
is 64 in., and the piston stroke is 9 in., giving an output 
of 21-4 brake horse-power at 700 r.p.m. The governor 
can, however, be set to operate at any speed between 
300 r.p.m. and 700 r.p.m., the outputs corresponding 
to speeds between 400 r.p.m. and 700 r.p.m., being 
shown in the diagram, Fig. 2. The crankshaft is a 
heat-treated alloy-steel drop forging, running on double 
roller bearings. The diameter of the big-end journal 
is 3} in., while that of the main-bearing journals is 
3} in. The connecting-rod is also a heat-treated alloy- 
steel drop forging, and is of H section. The big-end 
bearings are lined with centrifugally-cast anti-friction 
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metal, and the small ends are fitted with a phosphor- 
bronze bush running on a burnished alloy-steel gudgeon- 
pin. Both the cylinder and piston are of a special 
mixture of cast iron, heat-treated to ensure freedom 
trom distortion. The piston is easily removable, and 
is fitted with sealing rings of a special type to ensure 
full compression over long periods without the need of 
decarbonising. The governor is enclosed in an oil bath, 
and is of the centrifugal type with hand control over the 
speed range previously mentioned. The fuel pump and 
injection valve are standard C.A.V.-Bosch models. The 
makers lay particular stress on the lubricating system, 
which is designed to ensure a low consumption of oil 
throughout the entire engine life. In addition, as a 
dry crankcase is employed, drainage and the discarding 
of oilare not necessary. A gear-driven Bosch force-feed 
oil pump is fitted, the oil being measured out to each 
lubrication point in the exact requisite quantity, and 
returning from the crankcase through a large filter 


to the sump. The filter can be readily removed for | 


leaning. All the exterior working parts of the engine 


pressure grease system. A large air filter, of the oil 
wetted fabric type, is fitted to the engine. This filter 








can be removed for cleaning without difficulty and 
is stated to be suitable for all conditions and 
climates. 

Thermo-syphon cooling is employed, and the radiator 
is in four sections, each easily and independently re- 
movable for cleaning. The capacity of the radiator is 
approximately 9 gallons. The radiator fan is driven 
by belt from the crankshaft on the opposite side of the 
engine to that shown in the illustration. The standard 
engine is supplied with a broad-faced pulley as shown, 
suitable for fast and loose pulleys on the driven machine. 
The engine can also be adapted for direct drive. Two 
large flywheels are fitted, one on each side of the engine. 
An extended base piate can be supplied to accommodate 
the generator, pump, or other driven machine. The 
engine is suitable for operating on any type of crude or 
distilled oil ordinarily supplied for Diesel engines. The 
oil should not exceed 0-9 specific gravity, and should 
not have a viscosity at 60 deg. F. of more than 
75 seconds. The fuel consumption at 700 r.p.m. is 
shown in Fig. 2. The total weight of the engine is 
approximately 25 ewt. 








FATIGUE IN STRUCTURAL STEEL 


PLATES WITH RIVETED OR 
WELDED JOINTS.* 
By Proressor B. P. Haiau, M.B.E., D.Sc., and 


T. S. Ropertson, M.Se. (Eng.) 

FATIGUE in structural steel is of interest from the 
increasing use of welded joints in lieu of riveted. 
While some consider that welding justifies the use of 
lighter scantlings, effecting important economies, others 
may regard welded joints as specially liable to fatigue. 
Others again hesitate to use the term “ fatigue,” 
although they correctly ascribe many examples of 
cracking to ** working ” of the ship at sea or to vibra- 
tion caused by engines or propellers. The scientific 
term “ fatigue’ signifies no more than the effects of 
* working ” or vibration. Scientists may have created 
a false impression that very great numbers of repe- 
titions of identical cycles or stress are necessary for 
fatigue by extending their tests to hundreds of millions 
of cycles, but cracking may occur after relatively small 
numbers of cycles. Moreover, the action of fatigue is 
cumulative ; except when it is fully annealed before a 
crack has opened, metal never forgets what has 


- eee L | happened in its past. A few cycles of undue stress on 
requiring lubrication are fitted for the Tecalemit high- | rae 





* Paper read before the Institution of Naval Archi- 
tects on Thursday, March 30, 1939. Abridged. 


one voyage, followed by a few more during subsequent 
voyages, gradually mount up to cause cracking after 
quite a small total number of severe cycles. When the 
trouble arises from vibration due to engines or pro- 
pellers, it is commonly due to * corrosion-fatigue ”— 
that strange conjoint simultaneous chemical and 
mechanical action that causes moist metal to crack 
after great numbers of cycles of abnormally small 
stresses. 

The experiments described below have been carried 
out in the Engineering Laboratory of the Royal Naval 
College, Greenwich, largely by officers in the classes 
of Naval Architecture and Marine Engineering, in the 
course of analytical and experimental investigations of 
problems of current and enduring interest. Nearly all 
the work was carried out in a large Haigh electro- 
magnetic machine specially designed for the investi- 
gation of structural problems. This machine works 
with loads up to 8 tons in either direction with a range 
of variation of fully 6 tons, and with a frequency of 
3,000 cycles per minute. It is capable of breaking 
pieces that would require 25 tons or more in an ordinary 
tensile-testing machine, and is probably the fastest of 
all fatigue machines of comparable capacity, operating 


| nearly ten times as fast as the hydraulic * pulsators ” 


that are available for pulsating, although not for 
reversing, cycles of load. 

Fig. 3, page 452, illustrates how typical cycles of load - 
ing—such as occur in service and are reproduced in the 
machine—are classified and specified in the tables and 
diagrams that follow. The upper part of the diagram 
represents alternating, reversing, and pulsating cycles 
of loading A, R, and P, with figures (in tons) corre- 
sponding to ordinary values for the machine. The 
cycles may be described by quoting the mean loads (s) 
and the semi-ranges (a) or, alternatively, by quoting 
the extreme loads (s +a) and (s —a) as in the 


Table I. Whereas the cycle A simply alternates 
TaBLe I. 
Kxtremes. 
For- Mean- | Semi- 
Cycle. mula. | load. | range. Range. 
| Pull. | Push. 
| 
A Alternating 043 0 3 6 3 —3 
R Reversing ..|+2424) +2 +24 5 44 | —} 
P Pulsating ..}+3+4-2 | +3 t2 4 5 +1 
(General sym- | 
bols) (8) (a) (2a) 


..| (84a@) | (8+) | (6—a) 
! | | 


In the notation used, + denotes tension, and — compression. 


between equal and opposite values (+. a), the reversing 
cycle R varies between unequal opposite extremes, 
the tensile extreme being the greater in the case quoted 
because the steady load (s) acts in tension. The 
pulsating cycle P acts as varying tension because the 
steady component load (s), applied as tension, is 
greater than the semi-range of load (a). 

The lower part of the diagram, Fig. 3, illustrates how 
any such cycle of loading can be represented byea single 
point in a simple diagram that serves the important 
practical aim of presenting, in the clearest possible 
manner, the results of successive tests on identical 
or, in some instances, different test-pieces. The 
three points, A, R, and P, for example, have been 
plotted with ordinates (a) and abscisse (s) measured 
along the axes Oa and Os from the origin O. The 
values of (s + a) and (s — a) are readily read on the 
scale of the base line Os by means of construction 
lines inclined at 45 deg. (drawn in detail only for the 
cycle P). It may be noted that one and the same graph 

-such as A K P—is equally applicable for use with 
either of two sets of axes, either O a and O s as described 
above, or, alternatively, axes inclined at 45 deg. to indi- 
cate directly the values of (¢ + a) and (s — a). 

The electromagnetic fatigue-testing machine pro- 
duces the alternating component of the cycle of 
loading (a) by means of a two-phase electromagnet, 
and the steady component (s) by means of adjustable 
springs. All moving parts are guided elastically 
without abrasion, friction, or *‘ shake,” by means of 
parallel or crossed springs. Immediately before any 
test is started, precautions are observed to ensure that 
the test-piece is free from “ initial” stresses—parti- 
cularly of bending or torsion. At the commencement 
of each fatigue test, the extreme values of the applied 
load cycle are measured and adjusted with the aid of 
a * meter-unit,” comprising an elastic bronze bar in a 
substantial case. The changes of length of the bar 
are applied to tilt a mirror; and the motion of the 
mirror—relatively to a fixed mirror mounted on the 
case—is measured by means of an optical collimator. 
The full range of load of 6 tons corresponds to about 
50 mm. movement of the image of a glowing filament, 
and, as the position of the image on the transparent 
scale can be read within 0-1] mm. by means of a magni- 
fying glass, the extreme values of the load can be read 
with high precision, During the continuance of a 
fatigue test, the accurate control of the load cycle is 
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facilitated by means of iron-wire ballast resistances in 
the control circuit and by the occasional use of-two 
special electrical indicators provided for the purpose. 
At the conclusion of each fatigue test, when the test- 
piece breaks or extends slightly in a ductile manner 
after the partial opening of a fatigue crack, a relay 
switch in the control circuit opens the main circuit- 
breaker automatically, stops the machine and any 
auxiliaries, and leaves a counter at rest, indicating the 
number of cycles of loading that have been applied. 

Fatique and Plastic Yield in Structural Steel.—To 
provide a secure basis for the discussion of fatigue in 
welded or riveted joints, the results of similar tests on 
structural steel plates without joints may be briefly 
reviewed, and the circumstances in which fatigue 
cracking can occur without premonitory signs of 
plastic vielding may be defined. Twenty-five years 
ago it was commonly assumed that the limiting 
fatigue stress "*—that can be applied and reversed for, 
say, 10 million cycles without causing fracture—must 
almost necessarily bear some close relation to the 

elastic limit * or * limit of proportionality "’ revealed 
by means of an extensometer in an ordinary tensile 
test. The misleading character of such generalisations 
was discovered early in the course of exploratory tests 
carried out at Greenwich. In a certain air-hardening 
steel, for example, the tensile limit of proportionality 
was so low that its value could hardly be measured ; 
but the fatigue limit was found to be nearly one-half 
of the high ultimate tensile strength. The old idea, 
however, dies hard, so it may be of service to repeat 
that the use of an extensometer in a tensile test affords 
no effective indication of the resistance of a metal to 
fatigue cracking under the varying stresses that occur 
so commonly in practice. In the tests, the fatigue 
stre.gth of any particular sample supplied for investi- 
gation is determined by carrying out a number of 
separate fatigue tests on successive identical test-pieces. 
Different cycles of stress are selected for successive 
test-pieces and the endurances are noted ; and further 
tests are carried out until the data collected suffice to 
indicate the safe conditions of loading. The data 
that can be collected in this manner in a few months 
of experimenting afford, for many practical purposes, 
a sounder basis of judgment than years of experience 
because the conditions of testing in the laboratory are 
known and recorded, whereas the conditions of failure 
in service remain often uncertain or unknown. 

Fig. 4 illustrates the conclusions drawn from a com- 
prehensive series of tests carried out at Greenwich on 
samples cut from a ¥-in. round bar of mild steel 
of the following percentage analysis :—C = 0-132; 
Mn 0-300; Si O-O17: S 0-017; P 0-028. 
Supplies of this excellent mild steel were distri 
buted to a number of investigators who, prior to 
the war, were working in close association as members 
of a committee appointed by the British Association. 
The report of this committee was published in 1915 
and contains full particulars of the results of the 
fatigue tests illustrated.* The diagram is plotted on 
the lines already described. The results of ordinary 
tensile tests are marked off along the right-hand end of 
the base line O s corresponding to a o. An ultimate 
of 26-4 tons per square inch was reported by Professor 
Cook, and this value is regarded as representative of 
the steel, although 25-2 was recorded at Greenwich in 
a tensile test carried out at a much slower rate of 
straining. The “ Yield Point’ values for this steel, 
quoted by different investigators, vary from 10-04 tons 
to 23-95 tons per square inch. The “ Lower Yield 
Point *t—which the present authors have found 
reliable and serviceable as a basis for practical designing 
for steady loads—-was found to be 17-0 tons per 
square inch, t.e., 64-4 per cent. of the ultimate—which 
is a very typical ratio. Diagonal lines corresponding 
to these tensile results are drawn at 45 deg. across the 
diagram to represent combinations of stress (s + a) 
reaching the tensile figures quoted. Fatigue tests, 
49 in number, were carried out with seven different 
values of the mean steady stress (s). The points 
representing these cycles are located on seven vertical 
lines in the diagram. The endurances that caused 
fracture in the testa are recorded (in millions) in 
figures beside the points ; and a graph has been drawn 
through or between thes» points to indicate the margin 
of the zone that corresponds to “ unbroken after ten 
million cycles.” 

It will be noted that this graph cuts off the apex of 
the +45 deg. triangle based on the 17 tons per 
square inch lower vield point of the steel, indicating 
that, in tests on pieces with well-finished surfaces, 
fatigue cracking can occur without plastic yield only 
when certain conditions are fulfilled; the point repre- 


* B.A. Report, 1915; and Enoeteerine, vol. xcix, 
page 379 (1915) 

+t Docherty and Thorne, B.A., 1931, and ENeIngeerine, 
vol. exxxii, page 295 (1931); Haigh and Robertson, 
B.A., 1931, and ENGIneerine, vol. cxxxii, page 517 
(1931) See also B.A., 1934, and ENotnegrtne, vol. 
exxxvili, pages 461 and 544 (1934) 
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senting the cycle of loading must lie in a restricted | 
zone in the diagram, above the fatigue graph but below | 
the diagonal lines forming the yield triangle. This 
dangerous zone occupies only a relatively small area | 
in the diagram. In the steel illustrated, the limiting | 
range of alternating stress is +13-0 tons per square | 
inch = 49-2 per cent. of the ultimate, which is a} 
relatively high value. In alloyed steels, that commonly | 
give higher ultimate tensile strengths, and also in | 
riveted joints and welds, the ratio between the limiting | 
fatigue stress and the tensile yield strength is usually | 
lower and, as a consequence, relatively larger dangerous 
zones are found between the fatigue line and the yield 
triangle. In such circumstances, fatigue cracking is 
naturally more common than in mild steel. In most 
mild steels, the form of the fatigue line within the 





Fig. 3. , Seale of Lgads 


























yield triangle is symmetrically rounded in a parabola | 


that conforms approximately to the equation 
as Mo (1 (s/u)) 
where a, and a, denote the limiting semi-ranges under 
steady stress (s) and under simple alternating stress 
(s 0), respectively, and u denotes the ultimate 
tensile strength. A more general equation, that is 
approximately applicable also for harder steels and for 
welds and riveted joints, is 
@g = 49 (1 — ky (s/u) — ky (s/u)*) 

in which the coefficients k, and k, can be determined | 
only by direct experiment although their sum is 
generally nearly equal to unity. Nearly all fatigue | 
test-pieces, of structural steel, are slightly hardened by | 
‘* primary " hysteresis during the early stages of the | 
test, even when the extreme load (s + a) is well below | 
the yield point; but the hardening is more marked | 
when plastic yield occurs during the fatigue test, and 
the metal is then strengthened (in comparison with the | 
equations given above) in its resistance to fatigue. In | 
Fig. 4 this change is illustrated by the change in direc- | 
tion of the fatigue graph as it crosses the line (s + a) = | 
y = 17 tons per square inch. 
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In Fig. 4 a dotted line has been drawn across the top 
of the diagram to cut off a portion that could hardly 
be studied on account of hysteretic heating, even in 
small pieces tested at moderately low frequencies. In 
larger pieces tested at higher frequencies, the dotted 
line has to be drawn relatively lower-; but the loss 
of the upper part of the diagram is of no practical 
importance. On the left-hand side of Fig. 4, corre 
sponding to tests with compressive mean stresses, the 
limiting fatigue graph retains its parabolic profile 
within the yield limit, and thereafter straightens out 
in the same manner as under tensile mean stresses 
producing plastic yield. As plastic yield in compression 


tends to buckle long pieces, it was necessary to use 
abnormally short samples for the investigation of this 
side of the diagram. It was found that such pieces 








33% on L-4/A 
20%% on L=10D 





cracked in the usual manner, by fatigue, so long as the 
cycle of loading included tension for even a brief 
moment—i.e., as long as the semi-range of tension 
exceeded the mean compression. When the mean 
steady stress was further increased, beyond the semi 
range, so that the loading cycle pulsated in compression 
without producing tension at any moment, the pieces 
were hardened by the effects of plastic strain and were 
slightly warmed by hysteresis ; but no cracks appeared 
except in one or two instances when the pieces even- 
tually buckled, so that tension was produced on the 
convex side. It is believed to be substantially impos 


|sible to open a crack under compressive pulsating 


stress; and there appears reason to believe that 


existing cracks may even be healed by the action ot 
varying compressive stress. 

The figures given in Table II, opposite, summarise 
optimum results, i.e., results from polished test-pieces 
for a wide range of structural steels tested under direct 
pull and push. The values are in tons per square inch 
and those in Column I refer to the mild steel illustrated 
in Fig. 4. Under such optimum conditions of testing 
the limiting semi-range of alternating stress in struc 
tural steel ranges from 40 per cent. to 50 per cent. © 
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the ultimate tensile strength and from 60 per cent. to 


70 per cent. of the lower yield point ; and the limiting | 


range of pulsating stress from zero upwards exceeds 
the lower yield point by 15 per cent. to 25 per cent., 
and is therefore liable to produce considerable plastic 
strain before the piece steadies down to its test, leading 
eventually to failure by cracking. For practical pur- 
poses, suck optimum figures may be grossly misleading. 
Plates and rolled sections of structural steel are com- 
monly exposed to slight superficial injuries, and the 
surfaces, even when not pitted by corrosion, are 
roughened in manufacture and are liable to be scratched 
in degrees that affect the fatigue strength far more than 
they influence any other mechanical properties. In 
recognition of the practical importance of such actions, 
it has long been the custom at Greenwich to carry out 
additional tests on pieces of the modified form.* In 
these pieces, which are turned but not finished with 
abrasives, a small hole of 0-0315 in. diameter is drilled 
along a diameter of the cylindrical mid-length ; the 


hole serves as a simple form of “ stress-raiser,”” pro- | 


ducing a concentration of stress that is considered to 
be sufficient—and not much more than sufficient—to 
represent the actions of less regular concentrations 
commonly encountered in practice. In sections of 
j-in. diameter, the loss of section caused by drilling the 
hole is only 8 per cent. ; but the loss of fatigue strength 
ranges from 25 per cent. to 50 per cent. in different 
materials—the nominal stress values being calculated 


on the gross cross-sectional area without any allowance | 


for the 8 per cent. loss caused by drilling. The reduc- 
tion of strength due to the action of the hole suffices 
not merely to lower the figures for alternating loads, 
but to bring the fatigue strength for pulsating loads 


below the lower yield point of the material—so that | 
fatigue cracking occurs without premonitory signs of | 


plastic failure, as in fact it commonly occurs in practice 
in structures subject to undue vibration. The relative 
loss ©n ay is 24-8 per cent.. 44-0 per cent., and 37-2 per 
vent. for columns 2, 3 and 4, respectively, of Table II. 

To obtain direct evidence of the actual working 
fatigue strength of structural steel plates, as used in 
shipbuilding and as pitted by corrosion in service, 
alternating stress tests were carried out on samples of 
plates cut from the double-bottom of a vessel that had 
seen over 20 years of service ; some of the plates were 
still iv serviceable” condition, while others were 
pitted beyond repair and others had been * built up” 
by electric are welding. The test-pieces were of flat 
section to preserve the corroded surfaces; and the 
stresses were reckoned in two different ways (1) on the 


nominal section corresponding to the original 4-in. | 


thickness, and (2) on the actual sections found at the 
fractures after the completion of the tests. The results 


plotted in Fig. 7 are considered typical of the variations | 


observed. In group 1, three pieces with turned and 
Well-tinished surfaces were tested to ascertain the 
optimum limiting alternating stress a, (0 14-75) 


tons per square inch, which is considered satisfactory 
in comparison with the ultimate tensile strength of 





* ENGINEERING, vol. cxxxviii, page 698 (1934). 


| results, 


| 32-9 tons per square inch with lower yield point at 
23-8 tons per square inch. 

In group 2, four pieces with pitted surfaces still in 
serviceable condition were found to give a limiting 
alternating strength of (0 + 10) tons per square inch, 
corresponding to a loss of 32 per cent.—slightly more 
or less according as the stress was reckoned on tke 
original or the slightly reduced section. This reduction 
lies within the range corresponding to the effect of a 
small drilled hole in approximately comparable steels 
as quoted above; but two pieces in group 3, tested 
with drilled holes, indicated that the loss in this parti- 











Taste II. 
- 1. Rif ® Oe 
| P | 
| | 
Ultimate tensile strength 
u - ‘ 26-4 26-6 32-9 41-0 
| Lower yield point -y ..| 17-0 15-7 24-0 | 24-0 
|} ¥ 0-644 | 0-590 | 0-693 | 0-585 
“ ; —_ " = = — La © —s 
Limiting semi-range for ss 
| alternating stress Gp | 13-0 11-7 14-75 | 17-2 
| — ——_|—_——__|— — 
| 
“0 | o-492 | 0-440} 0-448 | 0-420 
“ a | 
| Full range of the limiting | | 
pulsating stress from é | a 
zero in tension = 2a,..| 20-6 19-5 — 27°35 
2a 
z ; , 1-21 24 1-14 
y 
A nal seis of Steel: 
Carbon i : 0-132 0-195 0-26 
Manganese 0-300 0-53 0-74 
Chromium 0-93 
Silicon 0-017 0-032 0-11 
Copper ae — 0-31 
Sulphur 0-017 _ ‘ 
Phosphorus 0-028 


cular steel was roughly 44 per cent., and therefore 
greater than the loss in the “serviceable” plates. 
\ number of pieces with deeply corroded surfaces, 
regarded as no longer serviceable, gave widely variable 
but the values indicated that the loss of 
strength was’ probably due to the character of the 
surface and not to any more deep-seated action of 
corrosion. Other pieces tested after reinforcement by 
electric welding also gave widely variable results, but 
fractured in nearly all cases where the welding termi- 
nated on a part of the plate that was still deeply 
corroded and of much reduced section. 

Although mild steel does not appear to be greatly 
weakened by corrosion prior to a fatigue test, except 
in degrees that can be allowed for in proportion to the 
loss of thickness and by a suitable factor for the 
roughening of the surface, wrought iron is apparently 
affected more deeply—by corrosion between the long 
fibrous grains. A number of plates, cut from an 
‘important wrought-iron structure that is still in use 
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to-day after more than 80 years’ exposure to sea air, 








| were tested dry under alternating and pulsating 
| stresses applied to turned test-pieces with well-finished 


surfaces. In the optimum plate, the limiting alter- 
nating fatigue cycle was found to be (0 + 5) tons per 
square inch, this semi-range being only 21 per ceni. of 
the tensile ultimate ; and in the pessimum plate the 


| limiting cycles were found to be only (0 + 3) alter- 


| nating, or (6 + 2-7) pulsating from 4-3 to 8-7 tons 


| per square inch. The structure of the pessimum plate 


was found to be corroded throughout its thickness, with 
| the result that in tensile tests the material broke with 
| less than } per cent. elongation. 


(To be continued.) 








120-GALLONS PER MINUTE 
TRAILER PUMP. 


THE necessity for extensive air-raid precautions in 
recent months has resulted in close attention being 
| paid to the design of all types of fire-fighting 
| appliances. A typical example of a trailer pump for 
|this application is illustrated by the photograph 
| reproduced on this page. The pump, which has a 
| capacity of 120 gallons to 180 gallons per minute, is 
made by Messrs. Sigmund Pumps (Great Britain), 
| Limited, Kingsway Team Valley, Gateshead-on-Tyne, 
ll. The engine is a four-cylinder Morris model, 
| modified for fire-fighting by the provision of a water- 
| cooled sump and additional air cooling. It drives 
the pump through a flexible coupling keyed to the 
pump shaft. The pump is of the two-stage high- 
| pressure type, the two impellers being mounted on 
|a stainless-steel shaft. This shaft is supported at 
the coupling end in heavy-type ball bearings, and 
at the suction end in a sleeve bearing mounted 
in the suction cover. The pump has one packing 
gland containing replaceable soft packing on the 
discharge side, the packing being compressed by 
means of an adjustable flange. The delivery valve is 
of the non-return type. The pump body, inter- 
mediate stage, guide wheel, valve, and other parts 
are made of gunmetal, to resist sea water. The 
impellers are made of phosphor-bronze, and the shaft, 
| as stated, is of stainless steel. A discharge valve is 
| mounted on the outlet of the pump body, and is fitted 
| with a quick-release coupling to take 2}-in. diameter 
| delivery hose. The suction cover is screwed at the 
| inlet according to the appropriate British Standard 
| specification to take 3-in. diameter suction hose. 

The engine and pump are mounted on a steel sledge, 
fitted with two small wheels. Two men can readily lift 
the complete unit off the trailer, and when it is on the 
ground, it can easily be handled by one man. The 
unit is secured in position on the trailer by two quick- 
interlocking bolts. To detach the unit, it is only neces- 
sary to swing these bolts into the vertical position. The 
trailer is constructed throughout of steel angles, and 
while being of ample strength, is sufficiently flexible 

|to take up road shocks. It is fully sprung, and is 
mounted on two pneumatic-tyred wheels, the tyre 
dimensions being 5-5 in. by 16 in. The trailer is 
provided with a towing bar and over-run brakes, and 


~|also with adjustable handles and three adjustable 


supports. Safety skids are provided at the rear to 
protect the undercarriage when negotiating rough 
;ground. There is a box at the front end of the 
| trailer containing a complete tool kit. The fuel tank 
holds about 5 gallons, sufficient for over 24-hours’ 


~ |running on full throttle, and the water tank has a 


| capacity of approximately 1} gallons. The pump is 
suitable for a suction lift of 24 ft., and the outputs 
with a 10-ft. suction lift are 185 gallons per minute at 
a pressure of 60 lb. per square inch, 165 gallons per 
minute at a pressure of 80 lb. per square inch, 140 
gallons per minute at a pressure of 100 lb. per square 
inch, and 110 gallons per minute at a pressure of 120 Ib. 
per square inch. All the main controls are grouped, 
and particular attention has been given to quick 
starting and rapid priming. The priming time is 
approximately 30 seconds for a 24-ft. lift. The acces- 
|sories include two 10-ft. lengths of armoured suction 
hose, four 100-ft. lengths of canvas delivery hose, and 
suction strainer, together with two foam-making 
branch pipes, each complete with knapsack tank and 
| suction hose for coupling these tanks to the branch 
pipes. The width of the unit is only 1 ft. 10 in., so 
that it can easily be carried inside buildings, &c. 
The trailers are suitable for attachment to a private 
car, as shown in the illustration, or to a lorry or fire 
engine, and a high road speed can be maintained, due 
to their low centre of gravity. In most cases, the 
trailer or pumping unit can be taken to the water’s 
edge to minimise the suction lift. The firm manufac- 
ture a larger trailer, having a capacity of 350 gallons 
to 500 gallons per minute, and also stationary units 
| having outputs of 500 gallons per minute, and 1,000 
gallons to 1,200 gallons per minute. The two latter 
units ean be supplied fitted with oil-engine or electric- 
motor drive as an alternative to the petrol engine. 








454 


** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 


tllustrated. 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. : 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. ‘ 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed " is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 

497,248. J. and H. McLaren, Limited, of Leeds, 
and W. W. Roskilly, of Leeds. Earth-Scooping 
Machine. (8 Figs.) July 30, 1937.-The machine is 
of the cable-operated type, and itself performs the 
operations of cutting, loading, carrying, discharging, 
spreading, and consolidating the soil. A frame is carried 
on two side wheels and a centre trailing wheel, the latter 
steering the machine. In front of the trailing wheel 
a winch tower carries three winches 6, 7 and 8, and a 
cross shaft carrying pulleys forming the winch head gear. 
An internal combustion engine 12 drives the three 
winches, which can be operated separately or together. 
Each winch is coupled to a brake drum through a pawl 
and ratchet mechanism which allows the winch to wind 
up its load but prevents it from lowering it until the 
brake is released. The earth scoop is arranged between 
the winch tower and a front cross-member of the frame 
and consists of three main parts: the scoop bowl 33, 
the front hood 34, and the rear door 35. The scoop 
bowl consists of a box frame having two side plates, a 
cutting edge 38, and a head gear. On the top of the 
head gear is a cross-shaft 42 which is coupled by a pair 
of rods to a pulley block. Round this block a rope 
passes to a similar block in the winch-head gear, and 
thence to the bottom winch. The front hood 34 consists 
of a curved plate mounted on arms pivoted to the sides 
of the bowl and is supported by a rope which passes 
over a pulley block on the shaft 42 and is wound on 





its lowest position the hood rests 


In 
against the cutting edge and closes the front of the bowl. 
The rear door 35 is carried inside the scoop bowl and 
hinged at the bottom at the rear of the cutting edge, a 
control rope passing over pulley blocks on the door and 


the top winch 


on shaft 42 to the middle winch. The depth of cut is 
adjustable by the ropes 62. In use the machine is 
pulled over and back by cable-ploughing engines. On 
the machine being drawn forwards, the brake of the 
bottom winch is released, the scoop is lowered, and the 
cutting edge 38 enters the ground. The top winch 6 
is then operated and the front hood 34 is raised a small 
amount, the soil entering the scoop bowl in a ribbon. 
When the scoop is filled the bottom winch is rotated 
by the engine 12 and the scoop is lifted, while the cable 
engine still hauls the machine forwards to the discharging 
ground. Here the engine stops and the operator on 
the machine pulls the front hood right up, opening the 
front of the scoop bowl. A portion of the soil falls out 
atonce. The return engine now pulls the machine back 
and the operator couples the engine 12 to the middle 
winch, pulling the rear door 35 forwards on its hinge. 
The scoop bowl is thus positively emptied during the 
commencement of the return run. During the return 
run the operator releases the brakes of the top and 
middle winches, permitting the front hood 34 to descend 
and the rear door to return to its initial position. On 
reaching the filling ground the return cable engine 
stops and the first engine hauls as before. The scoop is 
for use in bank formation. It is filled on approximately 
level ground and carries its load up the bank, and it is 

asible to run right up to the bottom corner of the 
-—s The scoop being pulled over the deposited soil 
helps to consolidate it to a very large extent. (Accepted 
December 15, 1938.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

497,595. Wellman Seaver Rolling Mill Com- 
pany, Limited, of London, and 8. Smith, of London. 
Push-Bench Driving Gear. (3 Figs.) June 21, 1937 

The gear is designed to reduce the time of reversal of 
the push bench at the end of each stroke, since the 
output of a bench, in numbers of tubes of a given length 
per hour, depends largely on the rate at which the 
driving motor armature and the moving parts of the 
push bench will accelerate to full speed and decelerate 
to rest in both the forward and return strokes of the 
rack, In some cases the energy absorbed in accelerating 
the armature to its full speed is from 75 per cent. to 
85 per cent. of the total power. The drive consists of an 
electric motor 1, an hydraulic torque converter 2, and 
reversing gear 3 and a final gear drive 4. From the latter 
the rack which moves the mandrel carrier is driven 
through a pinion 6. The torque converter 2 consista of 
a centrifugal pump, driven by the motor 1, which supplies 
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liquid to a turbine whose rotor is connected to the 
gear 3. The blades of the pump are adjustable to 
permit of variation of the speed of supply of the liquid 
to the turbine or of complete cutting off of the supply. 
The blades are adjusted manually, although in some 
cases it may be desirable to provide servomotor control. 
In either case the control is arranged so that the speed 
of the output shaft of the converter follows a pre- 
determined range. In the reversing gear (Fig. 2) the 
output shaft of the converter drives a shaft 10 which, 
for the forward drive, is coupled by a clutch 11 to a 
shaft 12 connected to the final drive 4. For the reverse 
drive, a shaft 13 driven from the shaft 10 is coupled by 
a clutch 17 to a gear-wheel meshing with a gear-wheel 
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on the shaft 12. The clutches 11, 17 are operated by 
forks manipulated together from a common handle. 
The reverse drive has a higher ratio than the forward 
speed. In operation, the motor, when once started, 
continues to run at a more or less constant speed. The 
speed of the output shaft of the torque converter 2 
automatically varies inversely as the power required to 
operate the push bench. To start a forward stroke of 
the rack, the clutch 11 is engaged while the torque 
converter is adjusted so that its output shaft is stationary, 
and hence the clutch is engaged under light load condi- 
tions. The torque converter is then adjusted to transmit 
power to the rack. The latter rapidly accelerates, since 
the only parts to be accelerated are parts on the output 
side of the converter. At the end of the forward stroke 
of the rack the converter is adjusted to allow of slip 
between the output and input sides, whereupon the 
torque from the driving motor is destroyed almost 
immediately. Before the rack has come to rest at the 
end of the forward stroke, the clutch 11 is disengaged 
and the other clutch, 17, is engaged. The torque con- 
verter is then adjusted so that the power is again trans- 
mitted from the motor 1 to the output shaft, but in 
the opposite direction. Thus the moving parts of the 
bench are arrested by using the converter as a brake 
until their inertia is destroyed, whereupon the rack at 
once starts its rearward stroke. A similar reversal is 


performed at the end of this stroke. (Accepted 
December 21, 1938.) 
MOTOR ROAD VEHICLES. 
495,020. W. G. Wilson, of London. Epicyclic 


Gear. (4 Figs.) March 5, 1937.-—The invention is an 
epicyelic gear by which a considerable number of speed 
changes are obtainable, which is simple to operate, and 
which will keep within practical constructional limits. 
Che input drive A from the engine is divided in such 
a way that a variable driving effort is transmitted to a 
main epicyclic group B, the planetary system of which 
furnishes the drive to the output shaft. For this purpose 
the input shaft A upon the internally toothed 
annulus of the main group, while the sun pinion of this 
group is driven by an auxiliary shaft that is geared to, 
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a (495,020) 
are fitted on stub axles supported on a disc N mounted 
on the output shaft. The main epicyclic group B 
comprises two variables, the sun pinion and the annulus 
each of which is driven independently from a single 
source of power. Therefore, by fitting the input shaft 
or the auxiliary shaft or both with change speed groups, 
these two variables may both be driven at the same or 
different speeds, or one may be held stationary, so that a 
great number of speed changes are available for the 
output shaft. The gear can be very compactly con- 
structed by arranging the two principal shafts concen- 
trically. The input shaft A drives a bevel splined upon 
a sleeve. The sleeve carries at its opposite extremities 
sun pinions 41 and 42, respectively. The pinion 41 
transmits a drive to the speed groups Q, R, through two 
epicyclic trains. Depending upon which of the brakes 19 
or 25 is applied, a definite rotation is imparted to the 
planets by which the disc 28 is rotated. This disc is 
keyed upon a centre shaft, which extends longitudinally 
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through the sleeve and terminates in the sun pinion of 
the main epicyclic group B. In a similar manner the 
sun pinion 42 on the sleeve drives either of the speed 
groups O, P, whereby the speed of the annulus of the 
main group B is determined. Thus the planets L of the 
main group are given a resultant rotation and the dise N 
on the output shaft is rotated. Additional speeds are 
obtained by applying the brake 25a for the sun pinion, 
and the brake 30 for the annulus of the group B. By 
such an arrangement many speed ratios are obtainable. 
For example, eight different speed ratios are possible 
which possess the characteristic that for low speeds the 
intervening steps are substantially different whilst for 
the higher speeds the intervals present but small differ- 
ences. A still further increase in the number of changes 
is obtainable by including in each of the speed groups 
a direct drive. For all the various gear ratios it is 
possible to obtain reasonable speeds of rotation of the 
various parts and there will be reasonable brake reactions. 
( Accepted November 7, 1938.) 


MISCELLANEOUS. 


491,868. L. Bywater, of London, W. H. Piper, 
of London, and T. H. Piper, of Barking. Pipe 
Spray-Painting Apparatus. (2 Figs.) March 10, 
1937.—The apparatus is used for the painting of the 
internal surfaces of pipes, such as reconditioned water 
mains after incrustations have been removed, and is 
designed for treating such mains in situ. A spraying 
nozzle 1 is drawn through a pipe, the nozzle producing 
a disc-shaped spray at right angles to the axis of the 
pipe. A wire cable 5 and flexible hose pipes 6 are 
attached to the body of the nozzle, the hose pipes 
supplying bituminous paint and spraying air. Fow 
comparatively long spring-steel guide strips 7 are secured 
to the nozzle, their trailing ends being attached to the 
periphery of a block housing the ball 9 of a ball joint. 
The guide strips 7 are bowed so as to locate the nozzle 
centrally in the pipe and are made pear-shaped in 
cross-section at the points at which they are impinged 
upon by the spray from the nozzle 1, so that as little as 
possible of the surface of the pipe is screened. The 
shank of the ball 9 is extended as a spindle upon which 























a cylinder 13 rotates. The cylinder is filled with lubri 
cant. Resilient blades 15 are fixed upon the leading 
end of the cylinder 13 and contact with the surface ot 
the pipe along a helical line, the operative edges of the 
blades being sharpened. At the trailing end of the 
cylinder 13 is secured a removable brush whose bristle . 
are set radially in a helical row of opposite * hand "’ to 
the helical lines of contact between the blades 15 and 
the surface of the pipe. The row of bristles makes at 
least one complete turn about the axis of the cylinder 
A rearward extension of the spindle carrying the « ylinder 
is formed with an eye for the attachment of a trailing 
cable 18. In operation the apparatus is drawn throug! 
the pipe in the direction of the arrow by a winch, paint 
and air being meanwhile supplied to the nozzle. Phe 
paint is sprayed on to the inner surface of the pipe 4& 
the nozzle is advanced and is subsequently worked 
uniformly into the surface by the action of the 
which follows the nozzle. Due to the co-operation ot 
the blades 15 with the inner surface of the pipe, rotation 
is imparted to the cylinder and brush in a dizectson 
of opposite “ hand ” to the helix formed by the bristle 8 
In consequence, no part of the interior of the pipe 1s /e! 
unswept by the bristles. The ball joint 9 permits of the 
apparatus being drawn through eurved portions of & 
pipe line. The apparatus may readily be adapted for 
different diameters of pipes by changing the blades, the 
helical brush and the guide strips. ( Sealed.) 
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THE WARDS . ISLAND SEWAGE__ the sewage reaches sach quantities th 
| the oxygen in the water. The Harlem River in parti- 


| cular heoomes a large septic tank until a tide carries 

Ivdms been said that, among all the great cities |away part of the pollution. 
of thewworld, New York has been the most backward | of the Harlem River and watching the water an 
If | observer will see the surface covered with bubbles, 


WORKS, NEW YORK CITY. 


in edn pting a suitable sewage disposal system. 


thie bas been true, it has, at least in part, ’cen due | indicating that pollution is actively at work. 
to exceptional natural conditions which have led | state of the Hindson and the East Rivers is not 
thos responsible for such matters to believe that! mech better, while along Jamaica Bay and around 
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at albsorb all of | the waters of New York Harbour, and the proposals 
| put forward, after 10 years’ work, in 1914 were 
based on this comprehensive view, A point which 
Dr. Soper stressed in his report was that New York 
is not properly an ocean port, and that the harbour 
is made up of bays, rivers and canals, with varying 
currents, tides and flows. During the investigations 
it was shown that much of the sewage, instead of 
being carried quickly out to sea, was merely worked 
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elaborate sewage and refuse treatment systems were 
in the circumstances unnecessary. : 

Early settlers followed the simple plan of dump- 
ing anything not wanted into one of the three rivers | 
which, taken together, surround Manhattan Island, 
and for over two and a quarter centuries, following 
the construction of “a common seuer” in Broad 
street in 1696 (of which records state that “ every 
foot will cost fifteen shillings), nothing was accom- 
plished which had any material effect on the con- 
dition of the waters surrounding the City. In the 
course of time matters became very bad. Dr. Louis 
I. Harris, former Health Commissioner of the City 
of New York, is quoted to the effect that : “ Sewage 
'S poured into the water around Manhattan Island 
by millions of gallons every day. In some places 
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City Island bathing has become almost impossible. ; to and fro, oscillating with the tides. The plans 
Although we cannot directiy trace illness to this | proposed unfortunately were not adopted, although 
source, yet there is no doubt whatever but that | certain sewage treatment plants were erected between 
bathing in polluted waters offers a menace to | that date and 1926. Manhattan had two in the latter 
health.” year, one at the foot of Canal-street and one at the 

In 1904 the Metropolitan Sewage Commission | foot of Dvckman-street ; Brooklyn had three and 
was created by the Legislature of the State of New| Queens seven. The amount of sewage handled by 
York for the purpose of studying the question of | these plants was, however, infinitesimal compared 
sewage disposal as it concerned the City and its | with the total discharged into New York Harbour. 
environs, and of submitting proposals. The Director! In 1927, after many attempts to find a solution, 





of this Commission was Dr. G. W. Soper, who him- 
self had an international reputation as a sanitary 


| engineer, and had associated with him other experts 


both of the United States and Europe. The Com- 
mission examined conditions over the whole of the 
wide area which at the time contributed sewage to 


}a Joint Committee on Pollution was appointed by 
the New York State Legislature, and in due course 
| put forward a comprehensive plan for sewage treat- 
|ment, including the diversion of sewage from the 
| Harlem River to the Hudson, and treatment plants, 
‘one of which it was proposed to locate on Wards 
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Island. The last proposal, in fact, had formed 
the subject of a Bill presented regularly for about 
five years, from 1923 onwards, by the City of New 
York to the State Legislature, this site, on State- 
owned land, being the only one available for a large 
plant close to Manhattan and Bronx, and yet far 
enough removed from residential areas to meet 
possible objections. One of the chief causes of 
delay, as has often proved the case elsewhere, arose 
from the fact that the control of sewage disposal 
works was vested in the various boroughs, and it 
was not until 1929 that, as a result of a referendum, 
the responsibility was finally transferred to the 
New York City Department of Sanitation, created 
by Act of the State Legislature. When this body 
was brought into being, the treatment plants in 
Greater New York embraced eight screening plants 
of a fairly modern type and eight old plants of 
doubtful value. These remained the only plants 
until 1935, when the Wards Island plant began to 
operate in a restricted way. The first complete 
treatment plant placed in operation in New York 
City was that at Coney Island, started up in 1935. 
This was designed to deal with only 35 million 
gallons daily, compared with the 190 million gallons 
per diem at Wards Island. It was thus a compara- 
tively small plant, and little improvement of condi- 
tions was to be expected until the Wards Island 
plant came into regular operation. 

Wards Island plant was started in 1931 to plans 
drawn up by Messrs. Fuller and McClintock, the 
first two contracts for the dock and sea wall, and 
for the settling and aeration tanks being carried 
forward very expeditiously and substantially com- 
pleted by the beginning of 1933. By that time the 
City was in the difficulties of the depression, and 
work was suspended. I[t was not until late in 1935 
that work was resumed with the aid of a Federal 
45 per cent. grant under the Public Works Adminis- 
tration, the City of New York finding the balance. 

In addition to the Wards Island scheme other 
work was put in hand. The Coney Island plant 
has been already referred to; another plant is 
under construction on Tallman’s Island, College 
Point, Queens ; a revision of the treatment works 
at North Beach, Queens, has been undertaken ; and 
preliminary authorisations have been made for the 
construction of large treatment works in Jamaica, 
and at Hendrix-street, Brooklyn, as well as for 
doubling the plant at Coney Island. 

The Wards Island treatment plant, of which an 
aerial view is given in Fig. 1, page 455, receives the 
drainage from sections of Manhattan tributary to 
the East and Harlem Rivers, extending from 72nd 
to 176th-streets, totalling 3,253 acres, and having, 
in 1937, a population of 615,000, and an area in 
Bronx County having an acreage of 4,314, and 
population of 553,000, the latter being tributary 
to the Harlem River. ‘These areas are indicated by 
hatching in the map, Fig. 2, page 455, Authority 
has also been given and funds are available for an 
extension of the Bronx area to embrace a further 
3,025 acres, this being indicated in Fig. 2 by cross- 
hatching. This is expected to be completed shortly. 
In Manhattan, the intercepting sewer is connected 
through regulating gates, to some 52 collecting 
sewers, tidal gates being provided to prevent river 
water flowing back into the intercepting sewer. 
The 52 connections to the intercepting sewer are 
spread over a distance of about 6} miles, the inter- 
ceptor running along the waterfront, gradually 
increasing in size to 8 ft. 2 in. by 10 ft. in cross- 
section. At 110th-street, it enters a grit and 
screening chamber, where the coarser solids are 
screened out and th: heavy grit removed. 

This Manhattan grit chamber has four channels, 
each about 60 ft. long and so proportioned, together 
with the hydraulic characteristics of the effluent 
channels, that throughout the range of flows anti- 
cipated, velocities will be between 0-8 and 1-2 ft. 
per second. Grit deposited in the channels is 
swept to a sump at the incoming end, by conveyor 
mechanism provided with rakes. Grit pumps draw 
from the sumps and convey the sewage and grit 
to grit washers. Grit deposited in the latter is 
removed by screw conveyors to be discharged to 
ejectors, the liquid and organic matter being re- 
turned to the main sewage flow. The ejectors 
raise the grit to storage tanks, from which it can be 
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WARDS ISLAND SEWAGE WORKS, NEW YORK. 
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Fig. 7. 


discharged into lorries for removal. It can also 
be removed by crane and clamshell bucket. Each 
grit channel is provided at the inflow end with two 
epdyey ens. One of these is a coarse screen of 
~™. . » 18. centre to centre, and is hand raked. 
The other is a 1-in. screen, and is cleaned mech- 
anicall, 

Screenings are passed direct to a screenings 
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grinder at the back of each screen headgear, and 


the finely-macerated product is reintroduced into 
the sewage. Alternatively, the screenings may be 
disposed of, by belt conveyor and ejector, to elevated 


storage tanks, from which they can be carted by 
lorry to municipal refuse incinerators. The opera- 
| tion of the grit pumps and of the various ejectors 
| is controlled by means of air valves at central control 


tables located on the main operating floor. Auto- 
matically-controlled pneumatic gates protect the 
chamber from flooding either from the intercepting 
|sewer, or through backwater or surge from the 
tunnel, through which the sewage is conveyed to 
the Wards Island plant. This tunnel has a finished 
internal diameter of 8 ft. 6 in., and consists of riser 
shafts with a great part of the tunnel proper at a 
depth of 520 ft. below tidewater. 

The initial stage in Bronx included 2}, miles of 
intercepting sewer, ranging up to 10 ft. 6 in. by 
12 ft. 4 in. in cross-section, collecting the flow from 

|eight existing sewers through regulating gates. 
Tide gates are again provided similar to those on 
the Manhattan section. The interceptor leads 
similarly to a grit and screening chamber in Bronx, 
of design also like that in Manhattan. Two views 
| of the Bronx building are shown in Figs. 3 and 4 ; 
| in the former will be seen the headgear of the four 
mechanically-operated screens at the incoming end, 
| while the latter shows the bottom of the grit storage 
| hoppers and the lorry-loading platform; in the 
| foreground the pump and ejector control table will 
also be noticed. From the Bronx grit chamber the 
| sewage is conducted to the Wards Island plant 
through a circular tunnel in rock having a finished 
internal diameter of 10 ft. 6 in., but owing to more 
favourable location only passing 150 ft. below 
tidewater. 

Upon arrival at Wards Island the flows from the 

| two tunnels are united and pass through a surge 
chamber to the suction wells of the main sewage 
pumps. The run of the two tunnels above referred 
| to is shown in Fig. 5; readers of the description 
of the Triborough Bridge, which appeared in these 
columns some time ago,* will recognize a number 
| of the features of this map. 
The pump and blower house is the principal 
| structure on Wards Island. It comprises a main 
building and three wings, and is about 346 ft. long 
by 146 ft. wide. The height from main floor to roof 
is 44 ft. 6 in., while the pumps are installed in a 
large pit, 47 ft. 6 in. below ground-floor level. 
A general view of the interior is given in Fig. 8, 
page 470, showing the air-compressing plant on 
the left and the pump pit on the right. The 
latter contains, as shown in Fig. 6, annexed, six 
units, each of a capacity of 90 million gallons per 
|day, lifting the sewage through approximately 
| 46 ft. to the preliminary settling tanks. The Worth- 
|ington centrifugal pumps, one of which is shown 
in Fig. 9, have suctions 4 ft. in diameter, and are 
of the double-inlet type, with 4-ft. 6-in. diameter 
discharge connections. They! are provided with 
Chapman gate valves, and are direct connected to 
1,000-h.p. General Electric motors, of which four 
|are of the synchronous type, while two are adjust- 
able-speed induction motors, so that the speed may 
conform to the sewage flow. The pump sets are 
| clearly shown in Fig. 6, the control panels being 
|seen on the left wall, and the operator’s board 
on the gallery on the right, near the stairway. 
| ‘On the main floor of the building the compressor 
| plant is arranged. This furnishes the air required for 
| the aeration tanks of the activated sludge process, 
| which has been adopted. Of the six motor-driven 
| centrifugal Ingersoll-Rand blowers, shown in Fig. 
7, four have a capacity of 42,500 cub. ft. of air per 
| minute at 74 Ib. pressure, and two 28,500 cub. ft. per 
| minute. Each blower is driven by an Elliott squirrel- 
| cage induction motor of 2,000 h.p. All air is cleaned 
|in order to avoid obstructing the diffusers. It is 
| passed through filters in two stages, the filter struc- 
tures being built of Everdur metal. The first-stage 
filters consist of thin oil-soaked primary Everdur 
revolving screens, covered with a plastic material 
to facilitate adhesion of the oil film. Subsequent 
to this the air is drawn through the filters shown 
in Fig. 10, page 470. These are also constructed of 
Everdur, a special silicon bronze of the American 
Brass Company, and each consists of a bank of units 
holding pads of Celotex tissue material. 

The Wards Island plant is electrically operated 
throughout. As this matter will be reverted to 

| later, it will suffice at the moment to say that the 

main pump and compressor motors referred to 

above are supplied with current at 4,160 volts, 
(To be continued.) 





* See ENGINEERING, vol. cxlii, pages 519, 601 (1936). 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 433.) 


Tus DererMiInaTion or Errective Horse- 
POWER. 


At the evening meeting, on Thursday, March 30, 
Dr. E. V. Telfer occupied the chair. Two papers 
were presented and discussed, the first of these, by 
Lieut.-Colonel C. Tennyson, being entitled ‘“ A New 
Method for Determining E. H. P. and its Applica- 
tion to Atlantic Liner Design.” 

Values of effective horse-power as ascertained 
from tank tests, the author observed, not infre- 
quently differed from actual ship values, and 
some cases had shown differences of 15 per cent. 
and more. The introduction of the Reynolds 
number into friction-resistance formul# represented 
the first step in the improvement of the method. 
In 1928, the Japanese Admiralty built a plank ship, 
77 ft. long, to obtain the true values of skin-friction 
coefficients from actual sea trials, and found that, 
at the highest speed, the Reynolds number obtained 
was four times greater than that obtained in 
Froude’s and Gebers’ plank experiments. On the 
basis of this and other research work of Hiraga, Mr. 
V. Tatarinov developed a method of estimating 
effective horse-power, founded on classical hydro- 
dynamics and introducing coefficients derived from 
a number of ship-towing experiments. The method 
argued that a ship in still water was subjected 
longitudinally to balanced static water pressures 
directed from the two extremities towards amid- 
ships, but when the ship was in motion there would 
be in addition dynamic pressures, the intensity of 
which would depend on the angle of water-line 
entrances and on the speed of motion. The total 
water-pressure between two adjacent cross-sections 
consisted of the fore-body resistance R, and the 
after-body resistance R,, which could be expressed 
by formule involving the mean angle of the water- 
line entrance at the middle line of a layer of the 
ship’s outer surface, confined by two adjacent 
water-lines. The residuary resistance was estimated 
from the formula 

R, fi R, = Is R,, 

the coefficient f, and f, being functions of the 
principal dimensions of the ship and of the speed. 
A basic formula was also derived for frictional 
resistance, in which were included coefficients for 
wetted surface and wake, both being functions of 
R,; and a coefficient *k, depending on the speed 
and on the character and condition of the ship's 
outer surface. 

The discussion was opened by Mr. R. W. L. 
Gawn, who regretted that he could not endorse the 
author’s method. Mathematical research on the 
boundary layer gave a theoretical curve which was 
a close approach to the results of Froude and other 
experimenters. Some uncertainty still existed, but 
it was believed that the error in skin friction, so far 
as warships were concerned, was only a small per- 
centage. He doubted whether the author’s formula 
could be relied upon as the basis of a new method. 
For instance, the flow on the ship was not horizontal 
at every point; there was considerable vertical 
flow, especially near the bow, and the velocity was 
not that of the ship, but was a local velocity. 
Amidships, at high speed, it would be in excess of 
the ship velocity, and in other parts it would be less. 
Bearing such facts in mind, it was curious that the 
ultimate result should give such plausible figures 
for the horse-power as were cited in the paper. 

Mr. W. ©. 8. Wigley said that the two formule 
which were supposed to give the fore-body and 
after-body resistances appeared to be based on an 
assumption that the relative local velocity at any 
point was the same as it would be if the form were 
not there, but, as Mr. Gawn had iemarked, there 
were considerable variations in the local velocity 
compared with the normal speed of advance. ‘That 
alone seemed to prove that the formule given could 
not represent the effects of form on the residuary 
resistance. There were also the velocity changes 


due to wave formation to be taken into account. 
Apparently the designer of the proposed method 
had realised that there was something wrong with 
the formule and had introduced two arbitrary 


constants, f, and f,, for static pressure, which were 
calculated from special formule. How were these 
derived ? In a paper which purported to be 
scientific, information should be given regarding the 
derivation of the quantities on which the whole 
theory depended. 

Mr. F. McAllister considered the author’s claims 
too optimistic to be seriously regarded. 
requirements of increased economy could be better 
obtained by other methods than academic specula- 
tion on skin-friction possibilities or the calculation 
of residuary resistance in the manner described. 
If, however, the real object was to reduce the 
analysis of the residuary resistance of model hulls to 
a routine calculation by means of a new parameter 
with resulting coefficients varying with speed and 
fullness of form, the paper should have been com- 
pleted by the addition of the special formule. The 
method contained no suggestion of allowing for 
wave interference between the bow and stern series, 
neither did the author’s curves of effective horse- 
power reflect any such interference effects. 

Mr. M. P. Payne, in a written communication, 
pointed out that the proposed method of computing 
effective horse-powers yielded results which, in the 
three varied examples given in the paper, were 
exactly half of the shaft horse-powers. He asked 
whether the values of the screw efficiency, hull 
efficiency, &¢., were in accord with a propulsive 
coefficient of one-half in each case. 

Mr. Benson, referring to the author’s resistance 


equations, said that examination of their structure | 


showed them to be intimately bound up with the 
midship sectional area, recalling a once-popular 
formula for powering, similar to the Admiralty 
coefficient, but using midship area instead of wetted 
surface. That formula, however, did not give 
consistent results even in association with correcting 
factors, and, unless the author revealed the nature 
of the coefficients f, and f,, his method also would 
not inspire much confidence. 

Dr. E. V. Telfer, from the chair, agreed with the 
remarks of previous speakers concerning frictional 


resistance, but thought that most practical people | 


would sympathise with the author’s intention in 
putting the paper forward. 


exact calculation to something in the nature of fore- 
body and after-body resistance, plus some inter- 
ference differential, which would permit search for 


the form of least resistance before putting it into the | 


experiment tank to verify that it had been found. 
Lieut.-Colonel Tennyson, replying to the discus- 
sion, said that the various speakers had not entirely 
convinced him by their criticisms, 
dealing with the more important points raised, 


which he would do in writing, he thought it right | 


to consult the author of the method, Mr. Tatarinov 
who might not share his own opinions. 


HEAVING AND PiTcHIne. 


The second paper taken on the Thursday evening, 
March 30, was contributed by Dr. H. Kreitner, and 
dealt with “‘ Heave, Pitch, and Resistance of Ships 
in a Seaway.” Dr. E. V. Telfer, in the chair, 
explained that the author had been unable to 
attend to present his paper, as he was absent in the 
United States. Mr. J. L. Kent, who had assisted 
in its preparation, was also unable to be present. In 
these circumstances the paper, which is summarised 
below, was taken as read. 

Dr. Kreitner’s method of calculating a ship's 
heave and pitch involved certain simplifying assump- 
tions, as that the bottom was flat and the sides 
vertical, and the form of the water-plane, therefore, 
independent of the draught. The centres of buoyancy 
and flotation were assumed to lie in the same 
transverse plane, and the disturbing forces were 
assumed to be a regular train of sinusoidal waves. 
The motion of the ship was traced by assuming the 
hull to be supported from two revolving cranks, 
situated respectively above the forward and after 
perpendiculars. The cranks, rotating clockwise 
with the frequency of the wave encounters, deter- 
mined, by their angular movement, the position and 
movement of the ship’s momentary axis of oscilla- 
tion. The use of the crank, the author claimed, also 
enabled changes in the immersion of the bow and 
stern to be obtained by inspection, and practically 





Modern | 


As a naval architect, | 
Dr. Telfer said he had long wished to reduce the | 


but before | 
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correct forecasts of the ship's motion to be predi ted, 
within the range of the assumptions made. The 
motions of the vessel and the disturbing forces 
could be represented by polar diagrams, and the 
effect of resonances between the ship and the waves 
investigated. 

The author’s conclusions, after comparison of his 
results with model experiments and with observa. 
tions of an actual ship, were that heave and pitch 
could be traced to a number of phenomena physi- 
cally well defined. Motion could be described as 
“ violent ’’ only when the waves were longer than 
the ship, and for such long waves the disturbing 
\forces were readily calculable, as also were 
the forces constituting damping resistance ; thus 
|the heaving and pitching movements themselves 
were amenable ‘o calculation. In the interaction 
between the huli of a ship and ocean waves, reflection 
of the waves from the hull proved to be a salient 
point. Reflection phenomena determined the beha- 
viour of different ship forms, and finally pointed 
to an understanding of the additional resistance 
caused by wave action, with its consequent increase 
in the power consumption in bad weather. As to 
| form, Dr. Kreitner concluded, theory recommended 
the smallest possible beam and V-frames. 

Mr. H. K. Kloess, opening the discussion, com 
mented on the divergence between Dr. Kreitner’s 
conclusions and those advanced by Mr. Emerson, 
earlier in the day, in his paper on “ The Effect of 
Shape of Bow on Ship Resistance.” Mr. Emerson 
had seen no justification for excessive rake of stem, 
which naturally would involve V-shaped sections, 
whereas Dr. Kreitner concluded that V sections 
were tobe preferred. There had been four stages in 
the development of ship forms. The first was that 
of purely natural observation, in which ships were 
designed for practical sea performance only. The 
second stage was one of indifference to Nature, due 
to the invention of mechanical propulsion. The 
third stage came when Froude introduced testing 
in tanks, and so put a brake on the development of 
ships which were neither beautiful nor useful. In 
the fourth and resent stage, however, as a result 
of innumerable tank tests, we were inclined to 
regard the test results as more important than actual 
performance. Probably a ship spent no more than 
5 per cent. of its existence under conditions 
comparable with those of the tank tests; it was 
necessary, therefore, to compare forms under 
service conditions, preferably with sister ships. Dr. 
Kreitner’s paper encouraged hopes for the fifth 
stage in the development of ship forms—a stage of 
|compromise between excellent tank models and 
forms which gave good results in adverse weather 
| conditions. 

Mr. Lloyd Woollard said that it was difficult 
enough to study straightforward propulsion and 
heaving and pitching; in combination they were 
exceptionally difficult. It appeared from the paper 
that the author had solved the problem ; but if so, 
he had withheld an essential part of the solution 
and had not shown how the diagrams were con- 
| structed. If this were known, it might be possible 
to criticise the method. He had given the ratio of 
the total vertical motion of the centre of buoyancy 
| to the total vertical motion of the water level due 
| to free ocean waves, but that seemed to assume that 
there was no independent heaving motion. Again. 
| it was stated that an approximation could be made 
|to the natural period of heave; but the natural 
| period was one of the few things in naval architec- 
ture that could be calculated easily, and it seemed 
‘curious, in the circumstances, to search for an 
approximation. It was suggested that the pitching 


| period did not differ greatly from the heaving period. 


but in his own experience there was an appreciable 
difference. 

The Chairman thought that the 
made out a good case for the assumption of 
weather resistance as a more or less constant 
quantity ; his (Dr. Telfer’s) own investigations had 
indicated that this was so. The author had shown 
that the high wave and the angle of the wat r-line 
produced certain effects, but he had then proce: ded 
to combine all the parameters into a simplified form 
which put the entire blame for heavy-w ther 
resistance on the beam. It did not follow that 
beam per se was an expensive dimension where 


author had 
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weather resistance was concerned. If the author) A written communication from Sir William J.| Dr. @. H. Déseh Said that although some of the 
had given a typical case, fully worked out, for a/| Larke was also read. In this, attention was called | light alloys were very resistant to corrosion under 
V-form ship and a U-form ship, it would have added | to the completeness of the information on dimen- | normal conditions, the problem of weld decay was 
greatly to the clarity of the paper. | sions, scantlings, details of construction, and welding | not unknown. Moreoyer, exposure to stress and 
AtL-WELDED Hutt Construction. procedure which had been given in the paper. | corrosion at the same time often brought about 
ae . - _ __ | Distortion and shrink: had been properly treated | remarkable effects. Intercrystalline corrosion also 
m Frid . March 31, age propery ry’ 

‘ a 7 ay oe — . the cheie WS’ as factors which must be taken into account in| occurred under certain conditions, even in such 

occupied by Sir Eustace Tennyson D’Eyncourt, : ; 
. . : There appeared | alloys as those discussed in the paper. He hoped, 
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who asked the Secretary to read the names of | arranging the welding programme. 
the new members who had been elected and of the| 


scrutineers who had been appointed for the next 
annual meeting. He then called upon Mr. A.| 


Nicholls to read his paper on “The All-Welded H.M.S. Seagull, said that during rough weather the 
vessel, including her superstructure, had been very 


Hull Construction of H.M.S. Seagull.” In this) 
paper the author compared the construction of | 
two mine sweepers, both of which were built at 
Devonport Dockyard. One of these—H.M.S. Sea- | 
gull—was all-welded, while the other—H.M.S. 
Leda—was mainly riveted, though certain portions, | 
principally the bulkheads, were welded. Both | 
vessels were 230 ft. long between perpendiculars 
and 245 ft. 2 in. long overall. The extreme breadth 
was 33 ft. 6 in. and the moulded depth 16 ft. The 
mean draught was from 7 ft, to 9 ft., and the standard | 
displacement 815 tons. The vessels were fitted 
with twin screws driven by turbines with a shaft | 
horse-power of 1,750 and had a speed of about | 
17 knots at standard displacement. The scantlings | 
throughout were light and very different from any- | 
thing met with in mercantile shipbuilding. Though | 
the plating was the same on both vessels, the stiffen- | 
ing, framing and beams of the Seagull were rede- | 
signed so as to be suitable for welding. The system | 
of framing in the machinery spaces was also practi- | 
cally the same in both ships, but before and abaft | 
of these and abreast the double bottom the structure | 
in the welded vessel consisted of intercostal longi- 
tudinal frames and deck girders, spaced about 
2 ft. 6 in. and bracketed to the web frames or| 
bearers, the latter being about 7 ft. 6 in. apart. | 
The shell plating was modified at the laps to suit | 
welding practice, all the butts being flush welded. | 
Decks and flats were generally dealt with in a similar | 
manner. Quasi-Are T electrodes were used and 
the welders were carefully selected and supervised, 
a constant watch being kept to prevent under- | 
cutting and overlapping of unsatisfactory welds. | 
The ship disclosed no defects on trials, which were 
satisfactory in every way. The weight of the hull 
structure was 311 tons, compared with 344-7 tons 
for H.M.S. Leda, a saving of 9-8 per cent., and | 
the cost was also lower. 

The conclusion could, therefore, be reached that 
there were no insuperable difficulties in the way 
of fabricating a ship’s structure entirely by welding. 
Even greater economy in weight could have been | 
obtained if the structure had been designed for | 
welding from the start. The redistribution of 
labour did not involve additional expense or increase | 
the time of building, but the availability of efficient 
welders and their strict supervision were of the 
first importance. The problem of distortion and 
its correction could now be said to have been solved 
in all cases for work on grids by the usual methods. 
The real problem, which needed constant attention, 
was the effect on the work already completed in the 
ship due to the welding of other parts of the structure | 
which followed. These effects were not at once. 
apparent, with the result that for some considerable 
time after completion of the various elements of 
the structure the work of observation and correction 
must be maintained. The lightness of the Seagull 
intensified these effects, but enhanced their experi- 
mental value. Effects that would not be apparent 
to the eye in heavier ships were rendered obvious | 
in this vessel. A system of longitudinal framing was 
to be preferred to a transverse system. The corru- 
gation of the garboard strake which occurred was | 
a c vidence of the necessity for continuity | 
vetting ene members over the amidships | 


The discussion on this paper was opened by a 


| 


who 8a ic 
joints throughout the hull of the 


welded h 


8xperience. 


8 








construction. 

'was much higher. 
methods on reducing the cost of Navalium was 
considered and the accumulative structural gain of 
replacing steel and redesigning to produce a smaller 
ship fulfilling the same duty was emphasised. 


| he did not suppose the authors imagined that they 


vessels right away. 
Written « | flying boats, now in use were, however, entirely of 
n communication from Sir Stanley Goodall, | light alloy, and these boats were designed to meet 

| that the use of welded instead of riveted | stress conditions far more severe than in most 
experiment hich Seagull was an/| ships. No material physical deterioration had been 
wis wes aaa ich, up till the present, had proved experienced. Light-alloy construction was there- 
watehine Cess ul under severe conditions. Several | fore definitely on the map, and unless naval archi- 
‘ps in which the fore part had been entirely | tects took notice of what was stated in the paper, 

ad also given no trouble after four years’ | the work on that class of construction would be 


shipbuilding. 


to be no insoluble problem in applying welding to/ therefore, that research workers would get to work 


| quickly, because if the alloys were used without 


Commander J. P. March, R.N., commander of serious thought the results might be disastrous. 


Mr. P. Pritchard remarked that he owned six 
or seven light-alloy boats of various types and in 


stiff, while for a given number of revolutions she | no single instance had he experienced any trouble 


could steam faster than Leda. 


This was due both! or failure with them. 


He did not think the heat- 


to the saving in weight and the smoother hull/ treated alloys would be readily acceptable either 


compared with a riveted ship. 
travel at 12 knots with one boiler. 
in the flotilla could do that. 


He was able to| by the naval architect or the shipbuilder, as the 
No other ship | treatment rendered the material more susceptible 
His fuel consumption | to corrosion and was expensive. Certain aluminium- 


was therefore less. After the bad-weather trials | magnesium alloys when exposed to sea water 
there was no sign of water in any compartment. | corroded until a thin film was formed, when further 


There was no speed at which the ship vibrated | action ceased. 


It was not beyond the bounds of 


unduly, and the same was true when a winch on! possibility that ships might be produced which 


the quarter deck, carrying three miles of wire, was 
being worked. He believed that this was due 
entirely to the ship being strengthened longitu- 
dinally. Owing to the frames being twice as far 
apart, and the smoothness, it was much easier to 
keep the bilges clean than in a riveted ship. 


Mr. E. F. Newell thought that distortion could | 


largely be overcome if more work were done on 
the grids and by proper welding procedure. There 
had been no report of any major failure due, to 
concentration of stress in a properly designed and 
welded ship. With regard to the saving in weight 
in the Seagull, that vessel was only partially 
designed for welding, and no doubt if welding had 
been used from the beginning, the saving would 
have been greater, especially if properly-designed 
berths were used. Recent developments had shown 
that larger gauge electrodes could be employed with 
considerable saving in cost and time. 

Mr. C. S. Lillicrap remarked that, if the longitu- 
dinal system of framing had been adopted, there 
would not have been so much trouble with the 
corrugation of the garboard strakes and outer 
bottom plating. Distortion problems had been 
emphasised by the lightness of the scantlings. It 
was desirable to weld the stiffest part of the structure 
first. Mr. B. S. Varty said that though welding 
was cheap, the erections which had to be provided 
before work was commenced were costly. 

In the course of a short reply, Mr. A. Nicholls 


| said that the strength of the ship was found to be 


quite satisfactory. One of the principal methods 
of ascertaining this was by water testing. Distor- 





would not need painting. Owing to their softness, 
aluminium alloys were easy to form and machine, 
so that these processes would cost less than with 
steel, 

Mr. G. W. Lacey said two valuable features of 
aluminium alloys, which had not been referred to, 
were their high fatigue resistance in proportion 
to the maximum tensile strength, and their high 
strength in compression. In their wrought forms, 
the aluminium-magnesium work-hardening alloys 
were mechanically akin to mild steel, and the tech- 
nique of fixing and jointing for boat construction 
had been thoroughly worked out and proved. There 
was no need for special protective treatment and 
electrolytic action was eliminated by the use of 
one material throughout. He felt rather doubtful 
regarding the utility of the term Navalium in com- 
mercial practice. Possibly a better way of classifying 
alloys for'that purpose would be the preparation of a 
British Standard Specification, covering minimum 
mechanical properties and allowing for production 
from the cheapest possible material consistent with 
high resistance to corrosion. It was optimistic to 
suppose that the present price would be halved, 
and ‘resistance to corrosion must not be impaired 
for the sake of cheapness. 

Mr. W. Marriner drew attention to the danger of 
using certain anti-fouling and anti-corrosive paints 
which might dissolve the protective films. Mr. 
F. R. C. Smith felt that corrosion was really a 
relative term. High-grade aluminium boats were 
made of aluminium purely on account of its resist- 
ance to rust creep. No mention was made in the 


tion was the most important aspect of the whole | paper of Alclad alloys, which might combine the 
matter, but this had now been dealt with. The | advantages obtained by the use of magnesium with 


large electrodes must be investigated before they 
could be fully employed. 


Licut-ALLOY Sxtp CONSTRUCTION. | 


| effect of the concentration of heat when using | the electrolytic protection which the high purity 


| marine purposes was due to the economic problem 


coating afforded. Mr. F. G. Woollard said that the 
delay in the large-scale adoption of aluminium for 


and the fear of corrosion, but where the right alloy 


The second paper taken on Friday morning was/| was applied in a proper manner there need be no 


on “ Light Alloy Ship Construction,” by Mr. W. C. 


Devereux and Dr. E. V. Telfer. This paper, whieh | 


anxiety regarding the result. Navalium alloys were 
already available, in the sense that they had been 


is reprinted, in abridged form, on page 483 of| proved and manufactured in quantity. It was only 


In opening the discussion, Dr. G. 8. Baker said | 


would be able to start building 400-ft. aluminium 
The floats in the Empire 





stolen by the aeronautical people. 





' this issue of ENGINEERING, dealt with the properties | because the rolling mills throughout the country 
of aluminium-magnesium alloys, called Navalium, | were employed to capacity on light alloys for aircraft 
which were specially suitable for adoption in ship| that these metals were not readily available for 
In particular, the corrosion resistance | marine purposes. He supported the authors in 
The influence of improved | regard to indentation damage. Collisions which 


would have holed a wooden or steel hull left the 
light-alloy structure but little the worse. 


Mr. H. A. M. Napier thought that the use of 


| light alloys should be of great interest, not only to 


ship owners, but to port and harbour authorities, 
as the shallower draught of the vessels would mean 
less dredging ; lighter tackle would also be possible 
in the yards. Probably the chief limiting factor 
was cost. Within reason, however, it should 
be a commercial proposition to use light alloys 
even if the cost per ton was several times the cost 
per ton of steel. The suggestion to increase the 
height of the double bottom and ‘tween decks in 
cargo boats to make up for lost cargo space would 
throw the centre of gravity of the cargo higher and 
would probably mean increasing the beam to 
maintain stability. 
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no mention was made of the modified aluminium- | 
silicon alloy which was extensively used in ship- | 
building work, particularly for castings. Hardly 
any of the alloys suggested had a tensile strength | 
or elongation comparable with that of mild steel. 
The compositions, too, were so divergent that these 
alloys could not reasonably be called by a common | 
name. He asked if the authors really meant that 
plate material in a corrosion-resisting alloy of high 
mechanical strength was available in l-in. thick- 
nesses in such large sizes as 10 ft. by 35 ft., and, if 
so, what was the ultimate strength and elongation. 
If sections could be produced in lengths up to 85 ft., 
what were their mechanical properties and how was 
it proposed to transport them ? 

In the course of a brief reply, Mr. W. C. Devereux 
said that high-strength heat-treatable alloys were 
being produced in this country in T-sections 5 ft. 
deep and 5 ft. wide, with sheet. Dr. E. V. Telfer, 
who also replied, said he took responsibility for 
coining the term Navalium, because he wanted to 
assure the aluminium industry that the shipbuilding 
industry would not tolerate a list of 200 names 
which it would have to use in ship construction. 
The sooner the industry could get down to a simple 
term which would ensure to the shipbuilder that 
he had a material which was sufficiently strong and 
corrosion-resistant for his work, the sooner would | 
such a material find its way generally into ship 
construction, 


MARINE CORROSION AND FovutLrne. 


When the members reassembled for the last 
session of the meeting, on the afternoon of Friday, 
March 31, the chair was occupied by Sir Stanley | 
Goodall, K.C.B,, who stated that the two papers on 
the agenda, namely, “The Protection of Metal | 
Surfaces against Marine Corrosion and Fouling,” by 
Dr. E. W. J. Mardles, and, ‘‘ Some Notes on Marine 
Corrosion and Paint,” by Mr. H. E. Skinner, would 
be presented in turn by their authors and then taken 
together for the purpose of discussion. 

Dr. Mardles’ paper dealt with the problem of im- 
proving marine anti-corrosion and anti-fouling paints | 
for seaplane hulls, the author stating that as the re- 
sult of the experiments carried out, the conclusion | 
seemed to be that the anti-fouling properties were not 
proportional to the toxicity, nor to the amount and 
solubility of the poison present. Other considera- | 
tions came into the problem, and the best results had 
been obtained with smooth white or light-green 
films of good durability, and containing non-corro- 
sive poisons, such as zinc oxide and copper arsenite. 
We intend to reproduce this contribution to the 
proceedings in a forthcoming issue. 

In presenting his paper, ‘‘Some Notes on Ship | 
Corrosion and Paint,’’ Mr. Skinner, stated that the 
tendency in modern ships was to corrode more rapidly 
than was desirable, and much money was spent in 
repairing the ravages of rapid pitting, this being the 
most troublesome form of corrosion to which portions 
of the ship in contact with liquid were subjected. In 
most Admiralty ships which experienced trouble 
due to pitting, it was observed that brass propellers 
had been fitted. Hence the obvious line of investi- 
gation was to test for a potential difference between 
the propeller shafting and the hull of the ship. 
This had been done during the trials of a ship of 
relatively slow speed and the results had shown that 
a current was undoubtedly flowing. This fact had 
also been observed in a model brass propeller driven 
by a steel shaft which was, in turn, connected 
through a galvanometer to a steel electrode, the 
electrode and propeller being immersed in sea water. 

Against this form of corrosion metal coatings, 
zine protectors and the like were of little use, and 
it would appear that the only remedy, other than 
eliminating the source of potential, was to coat those 
parts of the ship affected by corrosion with some 
substance which would insulate the hull electrically 
when immersed in water. In the light of this 
requirement, none of the protective compositions 
at present supplied was very good, even when applied 
under laboratory conditions. Under actual docking | 
conditions, and when applied by unskilled labour, 


the effectiveness of these paints must be very low. | 


Mr. A. B. Lisle, referring to the schedule of problem must come from a paint which was easily example. 
compositions, &c., given in the paper, said that | applied under ordinary conditions, and there was | 


some experimental evidence to show that great 
improvement could be made in the materials sup- | 
plied by the paint manufacturers, some insulating | 
varnishes having shown themselves fairly resistant 
to electrical attack in sea water. 

The discussion was opened by Dr. G. S. Baker, | 
who stated that there was fairly clear evidence that 
many marine growths, such as barnacles, could live 
quite happily on poisoned sites and absorb quite 
considerable percentages into their system without 
harmful effect. In fact, the poison must be of fair 
strength to kill such growths even in the larval stage. 
Recent laboratory tests had shown, however, that 
colour had considerable effect on fouling, and it 
was interesting to note that the paints giving the 
best results in Dr. Mardles’ tests had the light-green 
colour found effective by Visscher. Dr. Mardles 
had concluded that it was important that the pro- | 
tective coating should have time to harden, parti- 
cularly the undercoat, and this was a fact which 
would have to be impressed on marine superin- | 
tendents. Another interesting result was the effect 
of the priming coat on anti-fouling. It had been | 
shown quite definitely that the anti-fouling paint 
did not stand alone, but that it depended upon the | 
undercoat. This could be appreciated, even if 
somewhat difficult to understand, when it was) 
remembered that the effort was to sustain the outer | 
film of the paint coating, but it seemed to have no | 
meaning if the paint acted by exuding its poison. | 
There was another line of attack which should prove | 
fruitful, namely, the study of the alge and bacteria. | 
Referring to Mr. Skinner’s paper, Dr. Baker stated 
that allusion was made, in Lewes’ Service Chemistry, | 
to a ship which had become heavily corroded while | 
lying in harbour at Milford Haven. When, however, | 
the trouble had been taken to clean the ship pro- | 
perly, the corrosion ceased. This made him feel | 
inclined to question the author’s statement that | 
in the particular example given, the ship had been | 
properly painted. He wondered, moreover, whether 
in having a copper rubbing strip on his shaft, | 
Mr. Skinner was not generating the voltage which 
he was measuring. 

Dr. H. W. Keenan remarked that it was becom- | 
ing general to say that anti-fouling compositions | 
did not function by virtue of their toxic components 
at all. If, however, these compositions did not | 
operate as the result of the seepage of toxic material | 
from the film, it would be difficult to explain the | 
success which had been achieved in, at all events, | 
50 per cent. of the coatings over a period of| 
years. Since the war a great deal of costly research | 
had been conducted on corrosion but the amount | 
of research and money devoted to anti-fouling com- | 
positions had been remarkably small. The next 
speaker, Mr. G. A. Bassett, stated that a good deal | 
of trouble had arisen owing to the difference in the 
behaviour of ships in the Mediterranean—at Barce- 
lona, Alexandria, and Haifa, for example. With 
regard to colour, expert opinion seemed to be equally 
divided. It was certain, however, that if a ship 
in harbour had one side consistently facing the sun, 
the growth on that side was very much more 
marked than on the other. Passenger liners which 
ran to a schedule and turned round in a limited 
number of days or hours were rarely foul, but, in 
the case of ships which remained in harbour for 
three or four weeks, the conditions favoured growths. 

Dr. W. R. G. Atkins said that solubility and 
toxicity were very wide terms and it must be 
remembered, when choosing a toxic agent, that 
toxicity varied from one organism to another. With 
regard to the difference in the behaviour of ships 
at Barcelona, Alexandria, and Haifa, this might 
be due to differences in the amount of sewage 
contamination, because, where there was an enrich- 
ment of nutrient matter, considerable development 
of microscopic alge and seaweed occurred. With 
regard to colour, it had been ascertained by experi- 
ment that certain animal larve settled preferentially 
on dark pigments. Attack, however, was better 
than defence and the attempt should be made to 
poison the animals and plants before they had a} 
chance to attack a vessel. It was not, of course, 
possible to poison a whole river in this manner, | 





Copper sulphate was often used for 
removing algal growths in waterworks reservoirs 
and once these growths had been dealt with in this 
way they remained relatively sterile for a con- 
siderable period. Moreover, if the fouling organ. 
isms were killed off within the limits of the breedi 
season, there would be no larve to foul for some 
time. The cost was not prohibitive; copper 
sulphate was highly poisonous for this purpose 
and 1 to 2 parts per million were effective. The 
next speaker, Mr. A. Nicholls, said that it would 
appear that the transition from iron ships to 
steel ships had brought with it rapid corrosion, 
and that, with the higher and more specialised 
forms of steel plates and bars now used, the in- 
cidence of corrosion had gone up accordingly. The 
manganese content of the plates quoted in the paper 
was significant and some research into the effect 
of the various percentages of manganese would be 
helpful. 

Dr. E. V. Telfer stated that work done in America 
and also in Germany had shown that a dark-green 
colour was the best protection against grass and 
white the best protection against shells. It almost 
seemed as if the grass and the shells could be deluded 
by colouring the surface of a ship in their own 
natural colours; they gained the impression that 
they could not go to certain regions because some 
of their fellows were already present! Experience 
showed that it was not very much use putting 
expensive paints on the top of badly-scarred old 
paint ; it was really best to get right down to the 
steel and put on an anti-corrosive paint and an 
anti-fouling composition. With regard to Mr. 
Skinner’s paper, it might be mentioned that if a 
ship were built in a north-to-south berth there was 
trouble with the compass, whereas if it were built in 
an east-to-west berth there was no such trouble. 
He was not at all sure that a ship could not take 
up a static charge sufficient to cause the type of 
action referred to by Mr. Skinner. The last speaker, 
Mr. A. P. Cole, gave some further particulars regard- 
ing the corrosion of the ships dealt with by Mr. 
Skinner. He said that the corrosion was almost 
entirely confined to the starboard side of the vessel ; 
corrosion also occurred on each side of the bows and 
stern, but generally it was on the starboard side. 
The corrosion, moreover, was bounded by the water 
line ; it was practically the low-water line of the 
ship during the completion stages of building. 
A depth of corrosion pit of as much as & in. was 
considerable on a }-in. plate. Further, it was found 
that the pitting on galvanised plates was a good 
deal deeper than on the ungalvanised. The elec- 
trical theory given by Mr. Skinner was, in his 
opinion, not quite complete, and he was more in 
favour of the theory that some discharge in the 
river water had been a contributory cause of the 
trouble. 

In the course of a brief reply, Dr. Mardles said 
that the tendency nowadays was to try and do 
without paint, and during that morning’s session 
there had been quite an optimistic outlook regarding 
the possibility of discarding paints. The most 
recent trials carried out, however, concerned the 
use of wool-fat preparations. When a seaplane 
was brought in, it was washed down with water, 
wiped, and then rubbed with the wool-fat prepara- 
tion. This contained a small amount of pigment 
such as zine chrome to give anti-corrosive properties 
and zine oxide and copper arsenite to give an antl- 
fouling effect. This preparation might prove to~ 
give a solution to the troubles with which they 
were concerned. Mr. Skinner, who also briefly 
replied, stated that Dr. Baker had suggested that 
by putting a piece of copper braid on the shaft, he 
was merely creating a small electric cell. If, 
however, only the potential difference between the 
braid and the ship were being measured the 
same result should be obtained at the two points 
on the shaft at which he took off his two connections. 
If Dr. Baker looked again at the paper he would 
find that there was a higher potential difference 


‘between the shaft and the ship at one point than 
‘at another, and this occurred in two places. 


He 
believed, therefore, that he was measuring some 


| potential difference between the shaft and the ship. 


The pitting might cease as a result of the undercoats 


It was clear that the ultimate solution of th, but it was possible to poison a dock basin, for of paint becoming harder with the passage of time. 
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As further coats were put on, the last coat of all 
became quite a good insulator, even if no alteration 
in the potential difference occurred. The shafts of 
all Admiralty vessels were coated with red lead, 
and if there was electrolytic action hetween the 
shaft and the hull one would expect a deposit of 
lead in the pits. Generally speaking, he did not 
think that the trouble was due to faulty material, 
for he believed the material used at the present 
time was as good as, if not better than, the material 
employed in the past. 

The Chairman, in proposing a vote of thanks to 
the authors, stated that it would be most unfor- 
tunate if anyone were left with the impression that 
naval architects were experiencing a cloud of 
corrosion troubles. At all events, he was certain 
that this was not true of the Royal Navy. Dr. 
Atkins had referred to the desirability of poisoning 
dock basins, and some time previously, as the 
result of his advice, considerable improvement 
had been effected at Devonport by treating one of 
the basins there with copper sulphate. Further 
votes of thanks to the Royal Society of Arts for 
the use of their premises, to the President, Lord 
Stonehaven, and to the secretary and staff of the 
Institution, terminated the proceedings. 








mn iuronse INTo CANADA.—Anthracite imports 
i" Pye ain January totalled 195,689 tons, including 
rte 5 tons from the United States, 18,609 tons from 
reat Britain, and 755 tons from Germany. Bituminous 
importe in January included 268,353 tons from the 


United States, 8,107 tons from Great Britain, and 20 tons 
rom Norway. 
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\WIND - TUNNEL EQUIPMENT OF) 


MESSRS. BLACKBURN AIRCRAFT 
LIMITED, 
(Concluded from page 425.) 

Tue aerodynamic balance, which, as previously 
mentioned, is of the Farren type, was designed 
jointly by Messrs. Blackburn Aircraft Limited and 
Messrs. Cambridge Instrument Company, Limited, 
and was constructed at the Cambridge works of the 
latter firm. It is capable of measuring lifts up to 
500 Ib., drags up to 100 Ib., and pitching moments 
up to 50 lb.-ft. The general arrangement of the 


balance can best be followed with reference to | 


Fig. 8, on Plate XIX, which is an outline diagram 
in isometric projection. In this diagram the lift 
mechanism is indicated by continuous lines, the 
drag mechanism by chain-dotted lines, and the 
pitching-moment mechanism by dotted lines. The 
key in the top right-hand corner of the diagram 
will enable the forms of the various joints and 
connections to be identified. The main component 
of the balance is a rigid framework, of triangular 
form in end elevation, built up of steel tubes of 
rectangular section welded together. The design 
of the frame can be followed from the front eleva- 
tion given in Fig. 9, on which the main dimensions 
are indicated. It is suspended by specially selected 
ball bearings from a transverse shaft ab, Fig. 8, 
and securely fixed to each end of the shaft is a 
bellerank lever c. The angle of each of these bell- 
crank levers is connected to the main channel-iron 
frame of the balance by a pair of strip hinges, 
and the long arm of each lever is connected in a 
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similar manner to draw tubes leading to the weighing 
and indicating mechanism. It may here be ’men- 


‘tioned that these strip hinges, which are largely 


employed throughout the balance to take the place 
of knife-edges, are each formed of two relatively 
thin strips or plates of spring steel shaped so that 
they can be mounted with their planes at right 
angles. The parts connected to the hinge are thus 
free to turn about the axis of intersection of the 
strips, but motion in any other plane or direction 
is effectively prevented. The hinges, it should be 
noted, are practically frictionless, the only resistance 
to motion about the axis of intersection being due 
to the bending and internal friction of the steel 


‘strips. One of the hinges can be seen at the bottom 
lof Fig. 10, on Plate XIX, and others can be seen 


in Fig. 16 and in Fig. 29, annexed. 

The model is attached to the framework of the 
balance by means of rigid rods which extend down 
through the roof of the tunnel and are enclosed, 
for nearly the whole of their length, in fixed tubes 
of streamline section. The parts of the rods which 
protrude through the tapered lower ends of the 
tubes are also of streamline section. The object 
of the tubes is, of course, to protect the rods from 
the wind and thus reduce to the minimum the 
correction necessary for the drag of the model 
supports. Details of the form of pivot used for 
connecting the rods to the wing of the model are 
given in Figs. 26, 27 and 28, on this page. The 
disc there shown is let into the wing so that its 
upper face is flush with the surface, and the parts 


| forming the joint are thus entirely enclosed in the 


wood of which the wing is constructed. The same 
form of pivot connection was used for attaching a 
standard metal aerofoil to the balance, as shown in 


| Fig. 25. This aerofoil was used for checking the 
‘results obtained with the equipment, having been 


loaned for the purpose by the National Physical 
Laboratory. 
As indicated in Fig. 8, on Plate XIX, a model 


‘aeroplane is attached to the balance jn the inverted 


position so that the lift acts vertically downwards. 
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It will be clear from what has been said above 
that this downward force being applied to the 
balance framework will tend to turn the bellcrank 
levers c in a clockwise direction, and the force which 
has to be applied by the weighing mechanism to the 
draw tubes to prevent this movement will be a 
measure of the lift. The effect of the drag on the 
model will be to turn the whole balance framework 
in a clockwise direction about the shaft ab, but this 
movement is resisted by a force applied to the 
framework at a point d by means of a draw tube 
connected to the weighing mechanism. The force 
applied in this way is a measure of the drag. 

For the measurement of pitching moment a sub- 
frame, indicated by dotted lines in Fig. 8, is mounted 
in ball bearings on the shaft ab, so that it is free to 
turn on the shaft independently of the main frame- 
work. An arm extending in the upstream direction 
from the sub-frame is attached to the tail of the 
model by means of a wire and serves to transmit the 
pitching moment on the model to the frame. The 
tendency of the latter to turn is resisted by the 
pull applied at the point e¢ by the weighing mecha- 
nism acting through a draw tube, and the pitching 
moment is measured directly as a moment about 
the axis of suspension. An interesting feature of 
the moments-measuring mechanism is that it is also 
used to vary the angle of incidence of the model 
to the wind, Details of the apparatus are illus- 
trated in Figs. 10 to 13, on Plate XIX. The 
arm connected by a wire to the tail of the model is 
shown on the left in Fig. 10, and, as will be seen, 
it is not connected directly to the sub-frame, but 
is screwed into a gunmetal quadrant mounted on 
the shaft ab, Fig. 8, on which it is free to turn. 
A worm carried in brackets mounted on the sub- 
frame, and driven through reduction gearing by a 
fractional horse-power motor, engages with teeth 
cut on the periphery o: the quadrant and enables 
the latter to be turned through an angle of 30 deg. 
on each side of the mid-position. The angular 
position of the quadrant, which corresponds to that 
of the model, can be read on the indicator panel 
of the balance, the mechanism used for operating 
the indicator being shown at the bottom of Fig. 10 
and in Fig. 13. A pinion mounted on the end of 
the worm shaft engages with a gear wheel which 
drives the indicator shaft through a form of universal 
coupling, the latter being designed to transmit 
the rotary motion without materially affecting the 
movement of the sub-frame. It will be clear that 
the moment on the model is transmitted to the 


FOR SUINGLE-ForRcE MEASUREMENTS. 


sub-frame through the worm and that the strip 
hinge shown at the bottom of Fig. 10 corresponds 
to the point e in Fig. 8. As shown on the left in 
Fig. 10, the point of attachment of the wire from 
the model to the arm of the moments apparatus is 
adjustable, since the wire must be kept vertical. 
Actually, the wire is clamped to a jockey which 
can be moved along the arm by a screw having a 
small handwheel at its outer end; details of the 
jockey are illustrated in Figs. 11 and 12. 

As the arrangements for weighing the forces on 
the main frame and sub-frame due to lift, drag 
and pitching moment are generally similar, it will 
suffice if we describe only those for the measure- 
ment of lift. Referring again to Fig. 8, Plate XIX, 
it will be seen that the two horizontal draw tubes, 
which are of steel, are connected to the bellcrank 
levers ¢ by strip hinges and are joined at a con- 
venient point in their length by a transverse member. 
Fixed to the latter is a lever which is connected by 
a link to the short arm of a bellcrank lever. The long 
arm of the latter carries a lamp and lens system 
which projects a horizontal line of light on to a 
circular ground-glass screen on the indicator panel. 


A black-line cross, with its arms at an angle of 


45 deg., is painted on the glass, and the arrangements 
are such that an exact balance is obtained when the 
light line passes through the point of intersection 
of the black lines. A very slight departure from 
the condition of exact balance is thus readily seen. 
The three indicators for lift, drag and pitching 
moments, respectively, can be seen one above the 
other on the panel towards the left in Fig. 24, on 
Plate XIX; to the left of them is the incidence 
indicator previously referred to. The three levers 
seen on the left-hand edge of the panel in Fig. 24 
are the locking levers, and are connected by rods 
to elliptical cams which work between the vertical 
faces of brackets attached to the draw tubes. The 
locking mechanism is shown diagrammatically in 
Fig. 8, from which it will be clear that when the 
cams are turned so that their major axes are 
horizontal the weighing mechanism will be locked, 
and vice versa. 

The lift draw tubes are connected at their up- 
stream ends, by means of vertical levers, to a 
torque tube of square section, the connections being 
made through strip hinges and the torque tube 
itself being supported by the same means. The 
torque tube and its connections are shown on the 
right in Fig. 8, on Plate XIX, the tube being indi- 
cated by the letters fandg. Of the horizontal levers 
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fixed to the torque tube, that on the left carries 
the weights and that on the right is fitted with 
a counterweight, the position of which can be 
edjusted to balance the weights of the moving parts 
of the apparatus. Experience shows that in 
measuring the forces and moments on a model 
aeroplane at high wind velocities violent oscillations 
are usually experienced, so that to render the 
weighing operations practicable some effective 
method of damping out the oscillations must be 
provided. In the balance to which we are now 
referring electromagnetic damping is employed, 
the damping magnets, which are energised by 
direct current at 12 volts, being shown diagram- 
matically at h in Fig. 8. The damping effect is 
due to the eddy currents produced in a stout copper 
disc when the dise is moved rapidly in the air gap 
of the electromagnet by the oscillations occurring 
in the torque tube. The oscillations of the latter 
are communicated to the dise by amplifying 
mechanism, the arrangement of which differs slightly 
for each of the three components measured, as 
indicated in the diagram, Fig. 8. Details of the 
mechanism are illustrated in Figs. 29 and 30, on 
page 461. From these it will be seen that in each 
case the copper disc is fitted to the upper end of an 
arm which can turn about the axis of a tubular 
shaft. An adjustable strut is connected to the 
arm at a relatively short distance from the axis of 
the shaft, and the other end of the strut is con- 
nected to a lever which is clamped on to the torque 
tube. It will be clear that a small rotation of the 
torque tube about its axis will produce a relatively 
large movement of the copper disc in the magnetic 
field and a correspondingly large damping effect. 
Actually it has been found necessary to provide 
additional damping on the lift and drag measuring 
systems, and for this purpose a pair of Sylphon 
metal bellows filled with thin penetrating oil is 
employed on each system. An arm secured to the 
draw tube is made to compress one of the bellows 
and extend the other as the draw tube moves 
longitudinally. The fixed ends of the bellows are 
connected by a copper tube in which a stop-cock 
is fitted, and by closing the latter more or less, the 
flow of oil from one bellows to the other can be 
controlled to give practically any degree of damping 
required. 

Details of the weighing mechanism are illustrated 
in Figs. 16 to 22, on Plate XIX. It should first 
be explained that the torque tube of each measuring 
system is fitted with a horizontal lever at one end, 
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and from each of these levers two stems on which | It will be clear that with this arrangement the 
weights can be placed are suspended on pivot| whole of the weights will be supported by the 
supports, as shown in Fig. 16. The weights are in| stirrup when the latter is raised sufficiently and 
the form of gunmetal discs, and for the measure-| that they will be deposited on the disc at the 
ment of lift the smaller weights, which are carried | bottom of the stem one after the other as the stirrup 
on the stem nearer to the axis of the torque tube, | is slowly lowered. The stirrups are prevented from 
each correspond to a lift of 10 lb., while the larger | rotating by two rods screwed into the bottom of 
weights, supported from the outer end of the lever,|each and passing through holes in a steel-plate 
each correspond to a load of 100 1b. As previously | bracket, Details of this are given in Fig. 22, but 
mentioned, the total lift which can be measured is|the arrangements are most clearly shown at the 
500 Ib. Drag can be measured up to 100 lb.,| bottom of Fig. 24, on Plate XIX, which is repro- 
and the drag weights are made in units of 2 Ib. and duced from a photograph of the front of the 
20 Ib., and those for the measurement of pitching | balance. 

moments in units of 1 lb.-ft. and 10 lb.-ft. up to| The means employed for raising and lowering 
4 total of 50 Ib.-ft. The method of applying| the stirrups to remove and apply the weights may 
and removing the weights is interesting and can|now be referred to. Each stirrup is suspended 
be followed with reference to Figs. 14 to 17 and| from a 4%-in. Trulay cable which passes over a 
Figs, 19, 20, and 21. For each set of weights a| grooved pulley mounted on a bracket attached to 
lifter in the form of a stirrup is provided, the stirrup | the channel-steel frame of the balance, as shown in 
having a series of slots cut in the sides and the | Figs. 16 and 17. These pulleys, of which there are 
lengths of the slots increasing from the upper to/ six in all, can be seen in Fig. 24, and the brackets 
the lower end, as clearly shown in Fig. 19. Each| on which they are mounted can be distinguished 
of the stirrups is suspended, by means which will| near the bottom of Fig. 23 towards the right; 
be dealt with later, so that it surrounds the pile | Fig. 23 is a photographic. plan view of the balance 
of Weights, its axis coinciding with that of the stem | taken from the roof of the building. From the 
on which the weights are carried when in use.| pulleys the cables are led to the weight-control 
Each weight is fitted with a pair of pins projecting | gear visible on the left in Fig. 24 and illustrated 
tadially and fitting into a pair of slots in the stirrup. | in detail in Figs. 14 and 15. The cables are each 


attached to one of the six grooved pulleys seen in 
Fig. 14, and each pulley can be rotated through 
an angle of 90 deg. in either direction independently 
| of the others by worm gearing operated by hand. 
| A worm quadrant is screwed to each pulley for this 
| purpose, and it will be noticed, from Fig. 15, that 
| the upper worms give a gear ratio of 1 : 48 and the 
| lower worms a ratio of 1:34; the former are used 
| for the control of the heavier weight units and the 
| latter for the lighter units. The arrangements are 
such that a complete revolution of one of the operat- 
|ing handles shown in Fig. 15 applies one weight, 
|and a “click ” fitting is provided in each case to 
|indicate that a revolution has been completed. 
| Thus, the operator can tell how many weights have 
| been added without actually watching the weight 
| system, the rapidity with which a balance can be 
obtained being considerably increased by this pro- 
vision. It should be mentioned here that an arm 
carrying a rider is included in the weighing mech- 
anism for each component, and with these the loads 
can be measured to 0-01 Ib. in the case of lift and 
drag and to 0-01 lb.-ft. in the case of pitching 
|moment. The riders are indicated in the diagram, 
| Fig. 8, and the mechanism for adjusting them can 
be distinguished in Fig. 24. They can be moved 
in either direction by carriages running on rails 
and operated by light cables from the weight-control 
| position. 
| Incarrying out a test, the weights are first adjusted 
| with the air in the tunnel stationary until the 
| indicators show an exact balance, and this balance 
is then restored by adding weights with the air 
flowing at any desired speed, the additional weights 
giving the forces and moments on the model. The 
arrangements described above enable a series of 
measurements of lift, drag, and pitching moment 
to be made at various wind speeds and over a range 
of angles of incidence without touching the model. 
It may be mentioned, however, that the incidence 
is checked during the course of a test by means of 
|a line drawn on the fuselage, or some other con- 
| venient part of the model, before mounting it on 
|the balance. The inclination of this line is 
| measured, to within } deg., by a low-power telescope 
/mounted on a graduated quadrant outside the 
| glazed door of the wind tunnel. The doors giving 
| access to the working space of the tunnel are shown 
open on each side of Fig. 25, page 461. 
| For measuring rolling moments, the moments on 
the hinges of elevators and ailerons, and other 
| quantities which can be determined from the 
measurement of a single force, two hot-wire micro- 
| meters, supplied by Messrs. Cambridge Instrument 
|Company, Limited, are employed in conjunction 
| with cantilever-type steel springs. The two instru- 
| ments are illustrated in Fig. 31, on page 462. The 
| smaller one on the left is used for loads up to 1 lb., 
| and that on the right for loads up to 50 lb.; the 
overall dimensions of the former are only 2} in. 
| by 2} in. by 1} in., so that, if required, it can be 
mounted in the fuselage of a model. The deflection 
of the spring is, of course, proportional to the load, 
and the hot-wire micrometer is actually used to 
measure this deflection, which must, however, be 
extremely small to ensure that the configuration of 
the model is unaltered. The micrometer consists 
essentially of four helical coils of fine platinum wire 
connected electrically to form the arms of a Wheat- 
stone bridge and mounted mechanically, as shown 
in the bottom left-hand corner of Fig. 31. Lateral 
movement of the rod extending to the left of this 
illustration will have the effect of compressing two 
of the coils and extending the other two. The 
coils are heated by passing through them current 
obtained from a 4-volt accumulator, and as long 
as the coils are equally extended their temperatures, 
and consequently their resistances, will be equal 
and the bridge will remain balanced. If, however, 
two of the coils are compressed and the other two 
are extended, the rate of heat dissipation from the 
former will be diminished owing to the closer 
spacing of the windings and their temperature and 
resistance will increase; in the same way the 
resistance of the extended coils will be diminished. 
Thus the balance of the bridge will be disturbed 
and current will flow through the galvanometer, 
the current being proportional to the extension and 
compression of the coils, and hence to the deflection 
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of the spring in use; calibration is carried out in 
an obvious manner with the aid of known weights. 
The electrical connections are shown in Fig. 32, on 
page 462, and the galvanometer in this diagram 
corresponds to the instrument of the horizontal- 
scale type shown on the instrument board in Fig. 2, 
on page 423, ante. The instrument has a scale 
graduated from zero to 100, and the full-scale deflec- 
tion corresponds to the maximum load for which 
the springs are designed. With the smaller micro- 
meter it is thus possible to read loads up to | |b. 
in steps of 0-01 lb., and with the larger micrometer 
loads up to 50 Ib. in steps of 0-5 lb. It should, per- 
haps, be pointed out here that the hot-wire micro- 
meter is particularly suitable for this application, 
since a full-scale deflection of the indicating galvano- 
meter is obtained with a movement of less than 
0-5 mm. A small motor-generator set is provided 
to supply direct current at 12 volts for the magnetic 
dampers, incidence motor, and other components. 
In conclusion, we wish to thank Mr. G. B. Fenton 
and Mr. L. Leavy, of Messrs. Blackburn Aircraft 
Limited, for their courtesy on the occasion of our 
visit to the installation and for much of the informa- 
tion on which our description has been based. 
We are also indebted to Messrs. Cambridge Instru- 
ment Company, Limited, for supplying us with 
most of the drawings and photographs from which 
our illustrations have been prepared and for other 
assistance in the preparation of the article. 








ENGINEERING EXHIBITS AT 
THE LEIPZIG FAIR. 


As has been our custom for a number of years, 
we have occupied the main part of our space 
devoted to the Leipzig Fair with descriptions of 
various machine tools. As a matter of convenience 
these have been made the subject of a self-contained 
article. It is not possible for us to deal with more 
than a small proportion of the large mass of general 
engineering material which was on view, but in this 
independent article we describe various exhibits of 
this class selected as being of interest. We may 
begin by referring to the gear drive which was shown 
by Messrs. Fried. Krupp Aktiengesellschaft of 
Essen, and which is illustrated in Fig. 1, on page 463. 
This has the unusually large speed increase, for a gear 
of its type, of 33-33 to 1. The motor, directly 
coupled to the first shaft, runs at 3,000 r.p.m., so 
that the speed of the third, output, shaft is 100,000 
r.p.m. The general arrangement of the gear will 
be clear from the illustration. The first shaft carries 
a double-helical gear wheel 265 mm. in diameter and 
having 82 teeth. This meshes with a pinion, on 
the intermediate shaft, having 17 teeth. The spur 
wheel on this shaft has 90 teeth and meshes with a 
pinion on the third, driven, shaft 25 mm. in pitch 
diameter and having 13 teeth. The pinions are 
formed solid with their shafts and the spur wheels 
are shrunk on. The shafts run in plain bearings 
provided with forced lubrication and the gear 
wheels run in an oil bath, additional spray lubrica- 
tion being provided for the pinion on the third 
shaft. The gear is provided with an oil-circulating 
pump driven by a separate motor, as will be seen 
from Fig. 1. The oil circuit includes a filter and 
cooler. The main motor is of 30 h.p. 

A high-speed cold-rolling mill, of new design, 
which was exhibited by Messrs. Ehrhardt and 
Sehmer, of Saarbriicken, is illustrated in Fig. 2, page 
463. This machine, which is intended for dealing with 
strip, is of the backed-up-roll type. The working 
rolls are of relatively small diameter and are sup- 
ported, above and below, by large diameter rolls, 
the axes of which are slightly off-set relative to 
those of the working rolls. The arrangement 
results in a horizontal component of the pressure 
which causes the slender working rolls to bear 
against two side rolls carried in rigid supports. 
This arrangement prevents any lateral deflection 
of the working rolls. The working rolls are of 
chromium steel and their bearings are not subjected 
to the working pressure which is taken by the 
roller bearings of the backing rolls. The side rolls 
which take the lateral thrust are cooled by water 
circulation through them. This arrangement of 
small-diameter working rolls is claimed to give 
a heavy stretching effect on the strip with moderate 
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rolling pressure and low power consumption. The 
small diameter rolls are easily handled and rela- 
tively inexpensive. The vertical position of the 


upper backing roll and its corresponding working | 


roll is regulated by two vertical screw spindles 
operated through a pinion and spur wheels from 
the large handwheel which can be seen at the top 
of the machine in Fig. 2. 

The main drive of the mill is by an electric motor 
operating through helical gears. The passage of 
the strip through the rolls is assisted by the puller, or 
winch, shown at the front of the machine in the illus- 
tration. This has two drums driven from the main 
motor through planetary gear which acts as a 
regulating device, so that the pull varies in terms 
of the amount of reduction taking place in the pass. 
The puller has two drums, the inside one coiling 
the strip after the first pass and the second after 
the second pass. For the first pass the strip is 
guided by the free-running roller carried on the 
front of the mill; for the second it passes through 
the working rolls below the lower backing roll and 


DresEL-ENGINE TRACTOR ; 


Messrs. Famo-WERKE G.mM.B.H. 

is guided by the free-running roller on the pulle 
|on to the front drum. Starting and reversing of 
|the mill are controlled by the hand levers clearly 
shown in Fig. 2. It is stated that the mill can 
| be used for rolling strip up to speeds of 100 m. a 
| minute without overstressing the material. 

| An interesting flexible coupling, known as the 
| Deli, was exhibited by Messrs. Demag Aktien- 
gesellschaft, of Duisburg. ‘This is shown in the 
| drawings reproduced in Figs. 3 to 7 on this page. 
Referring to Fig. 3, it will be seen that it consists of 
two hubs aa keyed to the ends of the two shafts 
to be coupled. Fitting over the hubs there are two 
flanges bb connected by an outer sleeve ¢. Th 
| flanges are secured to the sleeve by tap bolts, 
one of which is indicated in the lower part of Fig. 3 
and which are all shown in Fig. 4. The inne! 
surface of the sleeve and the outer surfaces of the 
hubs are formed with a series of circular grooves 
| These are shown in Fig. 4, but perhaps more clearly, 
| in a somewhat exaggerated form, in the diagrams, 
Figs. 5 to 7. Helical springs, wound from flat 
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The springs are of triple form, consisting of smaller | drive the right-hand hub. When there is no torque 
diameter springs nested inside larger. There are | on the coupling, the springs occupy the central posi- 
independent sets of springs for each hub, separated | tion shown in Fig. 5. When, however, a torque is 
by a flat ring. As will be clear, the drive from one | applied in a clockwise direction, as indicated in Fig. 6, 
shaft to the other takes place entirely through the | the hub rotates relative to the sleeve and the springs 
Springs. The grooves on, for instance, the left-| are compressed owing to the shape of the grooves. 
hand hub drive the springs on that side. These|The arrow p in Fig. 6 shows the direction of the 
drive the outer sleeve which, through its grooves, | compressing force on the springs and a shows the 
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angle of displacement when the coupling is trans- 
mitting its normal torque. The corresponding 
conditions for maximum torque are shown in Fig. 7. 
In actual couplings the angle « varies from 8} deg. 
to 10 deg. The coupling is claimed to have a 
valuable damping effect so that irregularities in 
the drive are not transmitted to the driven shaft. 
Diesel-engine tractors were exhibited by Messrs. 
Famo-Werke G.m.b.H., of Breslau, one of the 
machines shown being illustrated in Fig. 8, on the 
opposite page. This has a four-cylinder engine 
running at 1,250 r.p.m. and developing 42 h.p. to 
‘5 h.p. A five-speed gearbox is fitted and the maxi- 
mum speed is 15 miles per hour. The cylinder block 
and crankcase are a single casting, the cylinders 
having renewable liners. These liners and their pis- 
tons are of close-grained cast iron. The fuel pump 
and injection nozzles are of Bosch manufacture. 
Water and oil pumps are provided, and an electric 
| starter is fitted. The tractor embodies an aspect of 
| modern practice, which is gradually becoming more 
/common, in that a separate chassis has been dis- 
| pensed with, the frame being formed by the crank- 
| case and gearbox. The axles are spring-mounted and 
the steering gear is of the worm type. Pedal-operated 
| brakes are provided on the rear wheels and a hand 
| brake on the secondary shaft. The same firm also 
| exhibited petrol-driven farm tractors which were 
| arranged to be fitted either with low-pressure 
balloon tyres or steel-straked wheels, and fitted 
| with a pulley-drive for threshers or other farm 
|machines. The pneumatic-tyred model exhibited 
| had a five-speed gearbox, the final drive giving a 
speed of 8} miles per hour ; the steel-tyred machine 
| had a four-speed gearbox and a maximum speed of 
4 miles an hour. 
A conveniently-arranged self-propelling elevator, 
| suitable for dealing with granular materials, was 
| shown by Messrs. Bleichert-Transportanlagen 
| G.m.b.H., of Leipzig. It is illustrated in Fig. 9, 
annexed. It is mounted on chain tracks and is 
| driven by a Junkers Diesel engine. The handling 
| capacity is from 30 cub. m. to 50 cub. m. of material 
| per hour. The general arrangement will be clear 
| from the illustration. A bucket elevator raises the 
| material to a bin from which it is delivered to a 
| belt conveyor carried on a swinging arm, this arm 
| having a length of 6m. The conveyor belt is 600 mm. 
| wide. The vertical angle of the conveyor arm is 
adjusted by a hand-operated right- and left-hand 
| thread long nut. As shown in Fig: 9, the elevator 
|is convenient for loading trucks, but when the 
| material to be handled has to be transported to 
some distance it may conveniently be employed in 
connection with the same maker’s portable type of 
belt-conveyor, of which an example is illustrated 
|in Fig. 10. This type of conveyor is usually most 
conveniently driven by an electric motor situated 
on the two-wheeled carriage on which the appliance 
is transported. Rubber belts are used, supported 
| by inclined rollers, and the conveyor is capable of 
| lifting material up comparatively steep slopes, as 
|shown in Fig. 10. Multiple-unit conveyors for 
transporting material over long distances are also 
manufactured by Messrs. Bleichert. An example 
| is illustrated in Fig. 11, from which the arrangement 
| will be understood. The units from which the total 
| length of conveyor is made up are each hinged at 
| the centre so that they can accommodate them- 
| selves to uneven ground. The units are built in 
| lengths of from 3-75 m. to 10 m. 
| Various Diesel locomotives were shown by Messrs. 
|Demag. These ranged in capacity from 15 h.p. 
to 100 h.p. A longitudinal section through the 
smallest machine is given in Fig. 12, on page 466. 
The 15-h.p. engine is of the single-cylinder horizontal 
| type and runs at 1,150 r.p.m. The gearbox gives 
three road speeds ranging from 2-7 miles to 8 miles 
per hour. The crankshaft and gearbox axles are 
carried in ball bearings. As will be seen, the engine 


strip, rest in the pockets as shown in all the figures. | drives the second set of springs, while these, in turn, | and gearbox are combined in a single iron casting, 


which forms the main frame of the locomotive. 
The rear axle is unsprung and the frame is carried 
directly by the bronze axle bearings, the support 
from the front axle being by a central spring. 
The arrangement permits the machine to adjust 
itself to rough tracks. When the locomotive is 
to be used for mining work, the exhaust is passed 





through an absorbing chamber, below the valve 











| 


gear, to prevent the discharge of carbon monoxide. 
A filter is fitted for the intake air. 

An electric resistance furnace, which was shown 
by Messrs. Otto Junker, of Lammersdorf, is illus- 
trated in Figs. 13 and 14. The arrangement consists 
of a cylindrical drum lined with refractory material, 
and having a graphite resistance rod carried through 
it from end to end, on the axis. The supports are 
spring-mounted to allow of axial expansion of the 
rod. The outer ends of these supports are water- 
cooled, and current is supplied through them to the 
rod. The necessary current is furnished by a 
transformer provided with tappings so that the 
voltage may be varied to compensate for the 
increased resistance as the graphite rod burns away. 
The transformer hand-control wheel can be seen at 
the left of Fig. 18. The drum is supplied with a 
combined charging door and tapping hole, which are 
also water-cooled. They are shown in the tapping 
position in Fig. 13, from which it will be clear 
that the whole furnace is rotated about its axis for 
this operation. It is mounted on rollers and 
rotated for tapping by means of an electric motor. 
The furnace has a capacity of 35 kg. of metal, and | 
the temperature can be raised to 1,700 deg.C. A} 
larger furnace of the same type, having three graphite | 
rods and connected for operation with three-phase | 
current, has a capacity of 600 kg. 
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THE BRITISH ELECTRICAL AND | 
ALLIED MANUFACTURERS’ ASSO- | 
CIATION. 


THE annual report of the British Electrical and | 
Allied Manufacturers’ Association for the year ending | 
December 31, 1938, was published last week. It 
records that during the twelve months under review, | 
British industry had to contend with two difficulties : 
The downward trend from the high point of 1937 and | 
the unstable condition of international affairs. The | 
depressing effect of political tension was, however, | 
uneven. For instance, industries like the electrical | 
industry, which were connected directly or indirectly | 
with armaments production, received a distinct stimulus, | 
Apart from political influence, the factors making for | 
depression were the continued stagnation in the} 
United States and the fall in agricultural prices. | 
Nevertheless, electrical manufacture passed through | 
a better twelve months than was anticipated. Electri- 
cal exports reached the highest level yet recorded and 
exceeded the previous maximum attained in 1929) 
by a considerable margin. The combined total of 
exports of electrical goods and machinery amounted 
to £22,700,000, an increase of 16-4 per cent. over | 
1937. Electrical machinery, valued at £9,100,000, alone | 
represented an increase of 34 per cent. compared with | 
1937. This increase the more notable since 
British export trade in general showed a decline. The 
Empire remained the best market for British electrical | 
goods and was relatively stable. It was a welcome sign | 
therefore that 1938 was also the year in which the | 
proportion of Empire electrical purchases reached the 
record figure of 75 per cent. On the other hand, 
activity in the home market was less and the number 
of workers employed in June, 1938, was 313,000, 
compared with 320,000 during the same month in 1937. 

The report also points out that totalitarian export 
trading methods and economic self-sufficiency both 
had a disturbing effect on our overseas trade. The 
steps that are being taken by the Government to 
safeguard our export markets are, therefore, welcomed, 
though much remains to be done by individual indus- | 
As the President of the Board of Trade has 
pointed out, a greater degree of organisation is required 
so that an industry may devote its full strength to | 
fighting for its fair share in a proper market. Economic 
self-sufficiency principally affects British exporters 
to the important Dominions markets and is already 
becoming a serious problem with regard to Australia 
and New Zealand. It is, however, hoped to improve 
matters by discussions ‘or the mutual improvement of 
electrical trade 

During the year uncer review, the views of the 
Association on the geographical distribution of the 
industrial population were invited by the Royal Com- | 
mission, which is considering that subject. Evidence | 
was therefore submitted to show that the manufacture | 
of heavy generating and distributing plant is established | 
in particular localities for a variety of reasons. It is | 
considered unlikely that there will be any tendency | 
to change the location of this type of manufacture 
owing to the cost involved, the availability of trans- 
pert and other facilities and of the necessary skilled | 
workers. The manufacture of domestic electrical | 
appliances and lighter apparatus being particularly 
dependent on consumer demand has tended to develop 
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near large centres of population. Birmingham, for 
instance, early became the centre of production of 
fittings and appliances, while London has always 
been associated with the manufacture of electrical 
appliances and apparatus. The rapid growth of 


| Greater London with its market potentialities has 


caused the manufacture of lighter types of electrical 
goods and apparatus increasingly to concentrate there. 

Attention is called to the work that is being done in 
connection with the reduction of electrical interference 
with broadcasting, while other matters mentioned are 
the establishment of the Association of Short-Circuit 
Testing Authorities, contract conditions and standard- 
isation. As regards education, the number of overseas 
students employed in members’ works was 262, as 
against 217 in 1937. Of these, 75 came from India, 
44 from Africa, 34 from China, and 30 from Australia. 
The Association is represented on the Committee of 
the Federation of British Industries, which is organising 
an exhibit at the World’s Fair, New York. Owing to 
limitation of space, the display is restricted chiefly 
to turbines and will include one of the original Parsons 
machines, together with a comprehensive exhibit of 
modern blades of all sizes. These will be mounted on a 
moving band so that they pass the windows in a special 
showcase. 


UNITED STATES NATIONAL 
MUSEUM. 


| Iv is now one hundred and ten years since the English 
| scientist James Smithson died, leaving his fortune of 
| 120,0001. to the United States, to found, at Washington, 
}under the name of the Smithsonian Institution, an 
establishment for the increase and diffusion of know- 
ledge, and it is ninety-three years since the Board of 
Regents of the Smithsonian Institution met for the 
first time. What led Smithson to leave his fortune 
to the United States is not known, but there can be no 
question regarding the admirable way his wishes have 
been interpreted, or of the benefits which have accrued. 
To-day, the activities of the Smithsonian Institution 
touches life at every point, and its publications are to 
be found in every important library. No fewer than 
nine separate establishments are included in the 
Smithsonian Institution, and one of these, the United 
States National Museum, receives from Congress an 
annual grant larger than the original sum bequeathed 
by Smithson. 

The work of the Museum is the subject of an annual 
report by the assistant secretary of the Smithsonian 
Institution, Mr. A. Wetmore, and this always includes 
detailed reports by the Curators of the five departments 
of anthropology, biology, geology, arts and industries 
and history. In the annual report for the year ending 
June, 1938, it is stated that there are now no fewer 
than 16,343,512 entries in the Museum catalogues, but 
three-quarters of these are small biological specimens. 
In the Arts and Industries department, the number 0! 
exhibits is only 129,480, but among these, of course, 
are original engines, aeroplanes, Ac., transportation 
being well illustrated in the collections. Other subjects 
in this department are textiles, organic chemistry, wood 
technology, medicine, food, agricultural history, and 
graphic arts, including photography. There were 
additions to all these sections during the year, and one 
of the subjects of the period covered by the report 
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was the special exhibit staged to commemorate the | 


twentieth anniversary of air-mail service in the United 
States. As with many other similar institutions, the 
report refers to the need of larger appropriations and 
more accommodation, but it also records that the 
attendance of visitors was 2,408,170, the largest 
number yet reached. 








LABOUR NOTES. 


\r a meeting in London last week the Railway 
Shopmen’s National Council, which is composed of 
representatives of the companies and representatives 
of the trade unions, decided to refer the claim of the 
shopmen for increased wages and improved working | 
conditions to the Industrial Court. This is in accord- | 
. ance with the usual practice when the Council fails | 
to agree. Claims by the traffic grades have to go} 
through conciliation machinery which culminates in | 
their consideration by a Railway Staff National | 
Tribunal. Differences affecting the shopmen, on the | 
other hand, are generally, in the event of disagreement, | 
referred to the Industrial Court. The shopmen’s | 
claim includes, in addition to a demand for a wage | 
increase, demands for a minimum weekly wage of 50s., 
a guaranteed day’s pay, a guaranteed standard week’s 
pay and 12 days’ annual hoiiday with pay. 


he is on holiday. The price of a circular ticket will 
be the same as that of a single first-class ticket for the 
same destination ; for second-class travel, the circular 
ticket will be the same price as a single ticket plus 
25 per cent.; children will be charged half price. 





The weekly organ of the International Labour 
Office at Geneva states that the Factories Section of the 
Tokyo Prefecture of Police recently carried out an 
enquiry into the employment of women in the munitions 
industry. The results show that many women now 
have access to employment in different branches of 
the munitions industry and that they adapt themselves 
very well to the work—provided that a judicious choice 
is made of the jobs allotted to then, that the premises 
in which they are employed are suitably equipped and 
that adequate social measures, including cultural 
schemes, are introduced in the undertakings. In all 
the factories covered by the enquiry—which included 
those in the prefectural district employing over 50 


| workers in normal times—there was a 68 per cent. 


average increase in the number of men employed, as 
against only 35 per cent. for women between June, 
1937, and December, 1938 ; whereas in the engineering 
industry the number of men rose by 89 per cent. and 
the number of women by 96 per cent. In order to ascer- 
tain exactly what technical branches of employment 


| had been specially taken up by women, the Prefecture 


| carried out enquiries in 45 machine- and tool-making 


The writer of an editorial note in the April issue of | 
Van and Metal, the journal of the Iron and Steel | 
Trades Confederation, says :—‘‘ Another storm is} 
brewing between the merchants and the Steel Makers’ | 
\ssociation because the latter have the effrontery to 
want to sell their goods direct to the consumer. All| 
sorts of disasters are foretold for the steel trade if it | 
chooses to reduce the number of useless hands its 
commodities pass through. We have never been able 
to understand why it is necessary to have a large 
army of merchants to dispose of goods made by some- 
one else. They say they render a service to the 
industry. The industry, on the other hand, say they 
do not require it. However, it must be a fairly lucrative 
one to account for their clamour to perform it. They 
may have served some useful purpose in the days when 
the trade was one of small owners; but with the 
present day large-scale industry a selling department 
is a natural adjunct and an integral part of any in- | 
dustrial undertaking. We have no fear that the 
industry will fall into decay for the want of private 
merchants to dispose of its goods.” 





| ority. 


! 
One of the features of a new Japanese “ social | 
policy * described in the Diet by the Minister of Social | 
Welfare early this year is a wages standard. ead 
as regards the wages received by boys under 20 when | 
they leave elementary or secondary schools (for whom | 
& special minimum-wage scheme was in preparation) | 
there was no intention on the Government’s part, the 
Minister said, to introduce a strict minimum-wage | 
scheme for all industries. It intended, however, to| 
introduce a system of wage standards, any consider- | 
able deviation from which, in either direction, would 
be repressed by the administrative authorities. In| 
view of the great difficulty of applying such a system | 
to all skilled workers, owing to the various factors | 
governing wages (type of work, region, age, degree of | 
specialisation, length of service, &c.) the new wage- | 
control measures would first be applied, it was stated, 
only to persons employed in the metallurgical trades 
(machine building, tool making) all of which belonged | 
to the armaments’ sector of industry. The wage 
standards would be determined after consultation with 
wage boards which are to be set up gradually through- 
out the country in both urban and rural districts. 
Such services of information as wages statistics, family | 
budgets, commodity prices, &c., would also be taken | 
‘nto consideration, the Minister stated. The members 
of the wage boards would be official or private persons | 
with experience in the solution of wage problems. | 
There was no intention, it was added, of including 
npontatioes of employers or workers on the com- | 
mittees, 


The Mexican National Railway Administration has 
established, as from January 1, a new fares tariff for 
workers and certain members of their families during | 
their holidays with pay. All workers in agricultural, | 


industrial, commercial and other undertakings will 
entitled to reduced fares on condition that the 
journey on which they use their cheap tickets is taken 
during their statutory holidays. The reductions apply 


also to two persons belonging to the worker’s family, | 
either wile, or children under 18, or persons over 55, 
on condition that they are travelling with the worker on 
the Same collective ticket. In order to obtain the 
ticket, the worker must submit his trade-union card | 
and also a certificate from his employer showing that | 





works employing a total of 13,000 women. It was 
found that a specially large number of women were 


employed in testing, assembling and _ regulating 
machinery. The number of women in charge of 
turning, drilling, milling and polishing machines 


showed an increase of from 200 to 300 per cent. in 
comparison with pre-war days. An interesting fact 
brought out in this connection was that a large number 
of women offer themselves for employment in the 
engineering trades after completing their secondary 
education. 





It was found in the course of the enquiry that when 
both men and women were employed in similar kinds 
of work, such as turning and milling operations, their 
output was the same. In simple repetition work, 
however, the women’s output was higher. The higher 
output of women was noticeable in work effected with- 
out machines, such as hand winding, inspection, testing, 
&c., and it was assumed that the more highly developed 
sensitiveness of women, their conscientiousness and 
perseverance were the underlying causes of the superi- 
Great differences were found to exist between 
men and women in respect of both health and wages. 
The average monthly wage of a good skilled work- 
woman was about 50 yen, whereas women employed 
in less skilled branches earned only about 30 yen a 
month. The sick rate was much higher for women 
than for men, especially as regarded absences of longer 
than three days. sheen) it 

Industrial and Labour Information states that, during 
1938, the Swiss Federal Office of Industry, Arts and 
Crafts, and Labour carried out an enquiry in nine of 
the principal towns of the country into the possibilities 
of employment for persons suffering from prolonged 
unemployment. The objects of the enquiry were: 
(1) to ascertain if it was necessary to establish new 
vocational finishing or retraining schools, or if it was 
better to take other measures to promote the rein- 


| corporation of the unemployed into economic life, 


and (2) to determine what measures should be taken 
to organise special assistance for unemployed persons 
unfit for work. The enquiry included all persons 
suffering from prolonged unemployment, i.e., all those 
who were employed for less than 75 days in 1937. 
object was to classify all persons unemployed for a long 
time and not entirely fitted for employment according 
to the reason for the difficulty in placing them in 
employment—new technical conditions, loss of voca- 
tional ability, age, infirmity, other causes. 


Out of the total number of persons affected by pro- 
longed unemployment, the enquiry showed that in the 
chief towns (provisional figures) 49 per cent. were fully 
fitted for employment, 27 per cent. were not fully fit 
for employment, 18 per cent. were of greatly reduced 


working capacity, and 6 per cent. were totally unsuited | 


for further employment. 
mation, the Federal Office of Industry, Arts and Crafts, 
and Labour calculated that from 1,700 to 2,000 of | 
those in search of work at the end of July, 1938, were | 
to a great extent unsuitable for further employment | 
or were totally unemployable. 
elie | 
It is officially announced that the International | 
Labour Office at Geneva intends to suggest to the | 
International Labour Conference in June that the | 


The | 





On the basis of this infor- | 


| question of a generalisation of the reduction of hours 
of work should be referred back to the Governing Body 
with the intention that it be entered again on the agenda 
when the prospects of success are better. Only half of 
the forty-six Governments consulted on the subject 
by the Office replied to the questionnaire, it is stated. 
Nine expressed themselves as opposed to any inter- 
national regulations fixing the hours of work in industry 
and commerce at less than 48 in the week ; nine stated 
that they were not opposed to the proposed reduetions, 
but added that they could not undertake at present 
to ratify a convention in that sense ; seven, including 
France and the United States, declared themselves in 
favour of the reduction of normal hours to 40 per week. 
The British Government, in its reply, adhered to its 
opinion that the question of the reduction of hours of 
work can only be dealt with industry by industry in 
the light of the characteristics of each and taking into 
account the effect on wages of any proposed reduction. 


After considering the replies of the various Govern- 
ments, the International Labour Office regards the 
prospect as unfavourable, basing its conclusion on the 
present political and economic conditions in a large 
part of the world. In such a state of political in- 
security and economic instability Governments, it is 
stated, are clearly little inclined to assume an inter- 
national obligation, even of short duration, to reduce 
hours of work. Obviously, it is added, they wish to 
remain free to modify at once, and at any time, the 
speed of their production and the system of work in 
factories and workshops in order to be able to meet 
any obligations that may be suddenly imposed by the 
requirements of national military and economic 
defence. i 

The unofficial strikes which have taken place recently 
in what is called the ‘‘ munitions industry ’’ are move- 
ments with which experienced trade unionists have 
little sympathy. The stoppages being unofficial, the 
strikers get no strike pay while they are idle, and the 
only effect of their action is to impede the progress 
of their employers with important contracts. Nor 
have official stoppages any tactical advantages, because 
no conferences with the employers on the subject of 
grievances can take place while the men affected are 
on strike. Under the procedure for avoiding disputes, 
no strike or lock-out can take place while a difference is 
being discussed. 





An interesting article on “‘ The Care of the Workers’ 
Feet ” appears in a recent issue of the Bulletin of the 
State of New York Department of Labour. Most 
workers, the writer says, take a great interest in this 
subject because their feet give them considerable dis- 
comfort as a result of standing or walking about all 
day. Those whose work requires them to stand still 
or use their feet to operate a machine appear to 
have greater difficulty, on the whole, than those who 
walk about during the day. Generally speaking, how- 
ever, the hours of standing are long, and feet tend to 
become tired even when no undue strain has been put 
upon them. Tired, aching feet are an important cause 
of fatigue, and fatigue in turn plays an important part 
in reducing the worker’s output and efficiency, as well as 
predisposing toward accidents. Experience has shown 
that undirected efforts of workers to protect their feet 
are frequently ineffective and misguided, being usually 
confined to the use of hot foot-baths at night when 
their feet ache. The hot foot-bath is good practice 
as far as it goes, but it is more logical to prevent the 
foot ache than to try to remedy it afterwards. 


Simple exercises, the author goes on to say, which are 
particularly helpful to persons whose feet are muscle- 
bound, and which can be carried out at night, are the 
so-called ‘“ corrective ” exercises. The most important 
of these are: (1) Rising on the toes about 20 times ; 
| (2) walking on the toes; (3) standing and walking on 
| the outer margins of the feet, and (4) using the feet to 
| grasp with, in the same way that one grasps with the 
hands. The best way to perform the last of these is 
to stand on a book with the toes extending over its 
front edge. The toes are then bent up and down as 
far as they will go. This may be repeated about 
15 to 20 times. 











Common Pests or Srorep Gratn.—To assist all 

rsons concerned in the storage of grain, the Depart- 
ment of Scientific and Industrial Research has issued a 
brief pamphlet entitled Pests of Grain, which is published, 
rice 3d. net, by H.M. Stationery Office, York House, 
Kineven. London, W.C.2. This describes the most 
common grain pests, and simple, but effective, means for 
keeping them in chéck. A chart, suitable for hanging 
in warehouses or barns, summarising the information 
contained in the pamphlet has also been prepared and 
can be obtained from H.M. Stationery Office, price 4d., or 
post free 6d. 








ANNUALS AND REFERENCE BOOKS. 


The South American Handbook.—The sixteenth 
annual edition, that for 1939, of 7he South American 
Handbook has recently made its appearance. The 
volume, which contains upwards of 700 pages, is intended 
to give merchants and manufacturers as complete a pic- 
ture as possible of the republics in Latin America, from 
Mexico in the north to Chile and Argentina in the south. 
An immense amount of information is given concerning 
the main towns, physical features, and such matters 
as the government and constitution, crops and mineral 
resources, trade and commerce, postal and transport 
arrangements, and currencies of each state. There 
are also summaries, for the whole continent, of 
railway, steamship and air-transport facilities, banking 
and insurance data and other matters. The volume, 
caters also for the traveller and the tourist, describing 
excursions to places of interest and giving lists of hotels, 
restaurants, &c., together with information concerning 
fares and times of railway, tramway and omnibus 
services, It is stated that the accuracy of the statistics 
and figures is assured by annual revision by corre- 
spondents living in the countries concerned, and, in this 
particular issue, special attention has been given to 
immigration regulations. A large folding coloured map 
of the whole continent, and numerous small sketch maps 
of the various railway systems, are included. The book, 
the price of which is 3s. 6d. net, is edited by Mr. Howell 
Davies and published by Messrs. Trade and Travel 
Publications, Ltd., 14, Leadenhall-street, London, E.C.3. 

The Water Engineer's Handhook and Directory, 1939. 


Described in its sub-title as the water engineer's 
vade mecum, and including a comprehensive guide 
to the water undertakings of the British Empire 
and the catchment boards and drainage authorities 
of Great Britain, the 1939 edition of The Water 


Engineer's Handbook and Directory contains, in addi- 
tion, sections on waterworks statistics, alphabetical 
lists of engineers and of officers of catch- 
ment and drainage boards in the British Isles, and 
hydraulic data and formule. Special chapters are 
included concerning regulations for controlling the 
earthing of electrical installations to water mains and 
pipes ; the rainfall over the British Isles during 1938, 
by Dr. a review of Case and Statute 
Law of 1938, as affecting water-supply undertakings, 
by Mr. H. T. Seymour; and waterworks-engineering 
progress in 1938. The principal water undertakings 
of Australia and Tasmania, New Zealand, Canada and 
South Africa dealt with briefly in an overseas 
section of 16 pages. The division headed ** Hydraulic 


water 


de Glasspoole : 


are 


Data and Formule,” which has been compiled by 
various authorities, is divided into six sections, re- 
spectively concerned with general information and 


pipe data; rainfall; storage 
squeducts, pipes and distribution ; the purification of 
and prime movers and pumps. The volume 
concludes with particulars of institutions, Government 
Departments, associations and societies engaged on 
relating to water supply or waterworks 
engineering. The handbook is clearly printed and well 
It is published by Messrs. Water and Water 
Engineering, 30 31, Furnival-street, Holborn, 
London, E.C.4, at price of 8s. 6d. net, or 9s., 
including postage. 


and compensation ; 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated Details may be obtained on application to 





the Department at the above address, quoting the 
reference numbers given 
Bridge vork, comprising steelwork, rivets and bolts, 


for Cathcart Imvani Subway and Claremont Road Bridge 
South African Railways and Harbours, Johannesburg : 
June 1. (T. 21,175/39.) 

Diesel Engine, one, or super-Diesel engine, four-stroke, 
developing 500 b.h p.. at a normal working load on 
sea level. Municipal Corporation, Famagusta, Cyprus ; 
May 1. (T. 21,222/39.) 

Air-Conditioning Plant for Auckland Park automatic 
telephone exchange, Johannesburg. Union Tender Board, 
Pretoria; May 18. (T. 21,313/39.) 





Drscvssion on Heart-INsutatTine MaTertats.—The 
Joint Committee on Materials and their Testing is organis- 
ing a discussion on “ The Properties and Testing of 
Heat-Insulating Materials,” which will be held on 
November 23, in London, in connection with the Autumn 
Meeting of the Institution of Gas Engineers. The dis- 
cussion will be divided into three sections, namely : 
(a) high-temperature insulating material ; (5) low- 
temperature insulating material; and (c) insulation of 
buildings and other applications. It is intended that the 
papers to be submitted shall review the present position 


of research and current opinion, not only in Great 
Britain, but also on the Continent and in the United 
States. The office of the secretary of the Committee is 


at the Inatitution of Mechanical Engineers. Storey’s gate, 
London, 8.W.) 


w 
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CONTRACTS. PERSONAL. 


Messrs. Stanton [Ironworks Company, LIMITED, Mr. H. H. Georce, M.C., has been appointed principal 
near Nottingham, have received an order from Messrs. | assistant secretary (acting) of the Ministry of Health. 
United Kingdom Gas Corporation, Limited, 9, Clement’s- Mr. A. W. McArtuvr, A.M.I.E.E., has been appointed 
lane, London, E.C.4, for 52 miles of high-pressure 885 | works manager of the North Woolwich Works of Messrs. 
mains. The pipes will form the main underground/ wT. Henlev’s Telegraph Works Company, Limited 
artery of the first stage of the West Yorkshire Gas Grid, | qo)bhorn-viaduct, London, E.C.1, in succession to the 
through which coal gas will be delivered from large pit- late Mr. E , ee ' ‘ : , 
head installat to 20 : fi a! acs 
read installations to or more gas undertakings for Colonel A. 8. Angwin, D.S.O., M.C., B.Sec.(Eng.), 


distribution to consumers throughout the 650 sq. miles - - tied - tp a 
area to be served by the system. The order omens M.LE.E., has been appointed Engineer-in- hief of the 
upwards of 20,000 large-diameter pipes, weighing up Post Office in place of Sir George Lee, O.B.E., M.C., who 
to 16 ewt. each, and individually tested to withstand | #8 Tetiring on May 31. The post of Deputy Engineer-in- 
an air pressure of 60 Ib. per square inch. ya _ — a gt = 
Messrs. Assocratep ELecrric VEHICLE MANUFAC- aa: tte th, I eaiegens ee a Ng ay Re cee 
ruRERS, Limirep, 231-4, Grand Buildings, Trafalgar- aera ney a ee 
square, London, W.C.2, have received a large order from * . , 
Ruasia for their Electricar factory trucks. The value of | __M®. WILFRED Beswick has been elected chairman of 
the contract, inclusive of a trial order recently delivered, | Messrs. The Power-Gas Corporation, Limited, Parkfield 
is about 15,0001. The firm informs us that orders for| Works, Stockton-on-Tees, in succession to the late Mr. 
their “ Morrison Electrics,” now in hand, show an Emile Mond. He had been vice-chairman of the Company 
increase of nearly 100 per cent. as compared with the | and was formerly managing director for a number of 
corresponding period last year, while orders for Electricars | years. Mr. Beswick has also been elected chairman of 
show an increase of over 200 per cent. Messrs. Ashmore, Benson, Pease and Company, Limited, 
Parkfield Works, Stockton-on-Tees, which is a subsidiary 
of Messrs. The Power-Gas Corporation, and he is chairman 
of Messrs. Davison and Partner, Limited, 11, Carteret- 
street, London, S8.W.1, which is an associated company. 








BOOKS RECEIVED. 








Inventions and Their Uses in Science To-day. By Dr. —- 
H. 8S. Harrrerp. Published for the Orthological 
Institute. London: Sir Isaac Pitman and Sons,} NOTES FROM CLEVELAND AND 
Limited. [Price 3s. 6d. net.) 

La Technique de l'Eclairage des Automobiles. By Drs. THE NORTHERN COUNTIES. 
ALFRED MonnreR and Marcet Mouton. Paris: MIDDLESBROUGH, Wednesday. 
Dunod. [Price 68 francs.] : ; ss ; 

British Standards Institution. No. 829/1939. British| _ General Situation.—Though the European situation 
Standard Specification for Mild Steel Drums for | is still holding up ordinary business, the market continues 
Inflammable Liquids (with Certain Exceptions) Not| steady. Producers of many commodities are fully 


Completely Miscible with Water, Flashing Below 73 deg. | employed on Government work and, under pressure for 


F. when Tested in Accordance with the Petroleum | delivery of larger tonnage for re-armament purposes, 
(Consolidation) Act, 1928. London: Offices of the | are preparing to bring more idle plant into action. 
Institution, 28, Victoria-street, S.W.1. [Price 2s. net.j The Cleveland Iron Trade.—Little real improvement 
Transactions — of the Institution of Water Engineers.| in the unsatisfactory state of the Cleveland pig branch 
Volume XLIII. 1938. Edited by A. T. Hoss, | of trade can be reported yet, but the slight change 
Secretary. Bristol: St. Stephen’s Bristol Press,| noticeable is in the direction needed. The light stocks are 
Limited, St. Stephen-street. almost stationary, the continued intermittent output 
Structural Steelwork Tables and Data. 1938 Pocket being about equal to current moderate requirements. 
Edition. Edinburgh, 2: Redpath, Brown and Supplies to North of England foundries are larger than 


St. Andrew-square. 
An Annual Publi- 
P. 8S. King and Son, 


for a considerable time, but the increased deliveries are 
due mainly to growing scarcity of comparatively cheap 
iron scrap which, for a long period, has been extensively 


Company, Limited, 
The London County Council, 1938. 
cation of the Council. London : 


Limited, 14, Great Smith-street, 8.W.1. [Price 1s.| used in place of foundry pig. Outlook is brightening, 
net.) e . : prospects of consuming works being better than of late. 
Index to A.S.T.M. Standards and Tentative Standards.| There is still no indication of recovery of lost export 


January, 1939. Philadelphia, Pa., U.S.A.: American | trade. Parcels of Cleveland pig are offered freely at 


Society for Testing Materials, 260, 8. Broad-street.| fixed minimum prices which are based on No. 3 quality 
[Free.} ‘ _ | at 988., delivered to local firms. 
Index to the Literature on Spectrochemical Analysis, 


Hematite.—The statistical position of the East Coast 
hematite department continues to move steadily in 
favour of sellers. Appreciable reduction of tonnage 
{accumulations at the blast-furnaces has materially 
strengthened their hands and rate of decrease of stocks 
Users 


1920 to 1937. By W.F. Meccers and B. F. Scrrpner. 
Philadelphia, Pa., U.S.A.: American Society for Test- 
ing Materials. [Price 1 dol.) 

lir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1835. Airscrew Blade Vibration. | 


[Price 4s. net.] No. 1836. Elevator-Fuselage Flutter.| Ptomises to justify enlargement of production. 

By G. A. Naytor. [Price le. 3d. net.] No. 1838. dependent on the market for iron are taking much larger 
The Calculation of the Profile Drag of Aerofoils. By | deliveries than recently, but the bulk of the supply is 
H. B. Squire and A. D. Youne. [Price 4s. net.]| P@ssing Into use at makers own consuming works. 
No. 1841. Hydraulic Operator for Remote Balance Sales to customers abroad are few. Stabilised quotations 
Control. By Dr. A. 8S. Hauuipay and C. H. Burce.| Temain at the equivalent of No. | grade of hematite at 


120s. 6d. delivered to North of England areas. 


H.M. Stationery Office. 
Basic Iron.—Output of basic iron has been further 


Water-Supply Paper 


[Price ls. net.) London: 
United States Geological Survey. 


No. 801. Surface Water Supply of the United States, enlarged to meet expanding requirements of makers’ 
1936. Part 1. North Atlantic Slope Basins. [Price adjacent steelworks. There is no iron on sale and the 
50 cents.) Water-Supply Paper No. 803. Surface quotation of 92s. 6d. is nominal. 


Water Supply of the United States, 1936. Part 3. 
Ohio River Basin. [Price 50 cents.] Water-Supply 
paper No. 824. Surface Water Supply of the United 


Foreign Ore.—Users of foreign ore have still arrears 
of tonnage to take up, sufficient to cover needs well 
into the third quarter of the year and are not disposed 


States, 1937. Part 4. St. Lawrence River Basin. : . : " 
[Price 25 cents.) Water-Supply Paper No. 830 to negotiate for supply further ahead. Under such 
Surface Water Supply of the United States, 1937 conditions business is virtually at a standstill, but 
Part 10. The Great Basin. {Price 20 cents.] Water. | imports against old contracts are maintained on a much 


improved scale. To date, this month, unloadings on 


Surface Water St y of the . ; 
— or Supply of Tees-side amount to 87,296 tons, compared with 60,000 


Supply Paper No. 833. 


United States, 1937. Part 13. Snake River Basin. : Marcel 
[Price 30 cents.] Water-Supply Paper No. 834. | ts for the corresponding part of March. 
Surface Water Supply of the United States, 1937. Blast-Furnace Coke.—Local consumption of Durham 
Part 14. Pacific Slope Basins in Oregon and Lower | blast-furnace coke is much larger than of late, but ample 


supply meets users’ additional delivery demands. Good 
average qualities are selling at 24s. 3d. at the ovens. 
Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are turning out 
heavy tonnage, mostly for Government needs. Output 


Columbia River Basin. [Price 30 cents.] Water-Supply 
Paper No. 837. Inventory of Unpublished Hydrologic 
Data. By W.T. HOLLAND and C. 8. Jarvis. [Price 
15 cents.) Water-Supply Paper No. 839. Quality of 
Water of the Rio Grande Basin Above Fort Quitman, 


"eras. Analytical Data. By C. 8. SCOFIELD. ice . sale . . 

hp _ ." Washingt = A erintendent of mom of steel semies is inadequate for re-rollers’ pressing require- 

. sents. | as ( : . J nde - : . » 

ments . I : ments, and the shortage necessitates import of a littl 
" t . . 

“os Continental material. Sheet makers are running plant at 

Creat : »ROFESS C. Matscnoss. T S- “fe : 

Wrest Engineers. By Paornsson C. Matecuoss. Trams- | con pressure and are likely to continue so to do as the 


lated by Dr. W. 8. Hatrretp. London: G. Bell and 
Sons, Limited. [Price 12s. 6d. net.] 

Other Men's Lives. By Sm Grorce Dunsar, Barr. 
London : Scientific Book Club, 121, Charing Cross- 
road, W.C.2. [Price 2s. 6d. to Members.] 

Report on the Gas Industry in Great Britain. A Survey 
of the Current Trends and Problems of the Industry, 


second instalment of orders for material for construction 
of A.R.P. shelters is about due. Production of finished 
heavy steel is distributed as it becomes deliverable. 
A very welcome feature of the present situation 1s the 
increasing activity in departments making shipbuilding 
requisites. Among the principal market quotations for 
home trade are : Common iron bars, 12I. 5s. ; steel bars. 


m >, « 4 ¢ , Fine . om 
valk Proposals for ite Puture Deeclopment. March.| {1i.; soft steel billets, 7 Ta. 6d; hard steel billets 
Planning), 16, Queen Anne’s Gate, S.W.1 [Price 81. 10s. ; steel ship, bridge and tank plates, 1 1. 108. 2 
108 an coe = . lia la steel ship rivets, 14/.; iron ship ete, a 

Unit Truate Directory and Investors’ Handbook. Issue constructional rivets, 151. Se. 3 steel _ or rr a 111. 8s 
‘ steel angles, 10/1. 8s. ; steel joists, 10/. 8s.; Tees, . 


No. 3. March, 1939. Compiled by A. E. Kavanaca. 
London: Unit Trusts Registry, Limited, Copthall 
House, Copthall-avenue, E.C.2. [Price 2e.] 


fish plates, 131. 10s 


heavy sections of steel rails, 91. 108. ; 
: and galvanised 


black sheets, No. 24 gauge. 141. 15s. : 
corrugated sheets, No. 24 gauge, 171. 5. 


Proceedings of the Institute of British Foundrymen. larly 
Volume XXXI. 1937-1938. Edited by T. Makem-| Scrap.—Shortage of iron and steel scrap—particular’s 
» fo 

sON. Manchester, 3: Offices of the Institute, St.| heavy steel—is acute and consumers are arranging 


John-street Chambers. Deansgate. supplies from overseas. 
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NOTES FROM SOUTH YORKSHIRE.) NOTES FROM THE NORTH. 


SHEFFIELD, Wednesday. Giascow, Wednesday. 
Scottish Steel Trade.—The prevailing feature in the 


Iron and Steel.—Actwity is uniform throughout the - “ ir ; . 
steel, machinery, engineering, and tool-making branches. | ee ae ee nen Se ae wage A 2 
Outputs of most classes of products are increasing, this inane eumiten off P igen ty Pema fo yom 4 
being chiefly due to the better inland demand. In y= a. on poy eager yt > on ne 
isolated instances export business shows slight improve- ions required will be very acai. Wee dumaal 


ment, but on the whole foreign buyers appear to be 
holding off the market until the international situation 
is more satisfactory. All the big steelworks are running 
to capacity. Those specialising in the production of raw 
and semi-finished steels are operating large batteries of 
furnaces on full time. Sheffield is turning out steel at the 
rate of 150,000 tons per month. This is gratifying and 
is in excess of the quantity for the corresponding period 
last year. Consumers show a definite tendency to enter 
into forward commitments. Brisk business is being done 
in both basic billets and acid steel, though the demand 
for the latter would be much better if makers of railway 
rolling stock were more actively employed. Cold-drawn 
strip and wire rods are in steady request. The call for 


for steel for Government pu: is also increasing, 
as orders for six destroyers and six escort vessels were 
placed with Clyde shipbuilders during the past week, 
Other consumers of steel are also well to the fore wii 
orders, and not only is plant running to capacity at the, 
moment, but it is certain to continue to do so ford 
a lengthened _ The makers of black and galvanised 
sheets are all working full time and night shifts are 
general to cope with the present demand. Government 
orders represent the larger —— of the current output, 
but the requirements of the motor industry, which is 
very busy, also amount to a large tonnage. Structural 
engineers are very well employed and are ordering fairly 
precision-ground and cold-drawn bars shows improve- large yo of material. Prices are unchanged and 
ment. Makers of all types of heavy machinery and - as follows :—Boiler plates, 111. 8¢. per ton; ship 
engineering products have well-filled order books. One _— 10%. 10s. 6d. per ton ; sections, 101. Se. per ton ; 
of the unsatisfactory sections is that concerned with | ™edium plates, 121. 2s. 6d. per ton ; black steel sheets, 
railway rolling stock. Since the beginning of the year No. 24 gauge, 141. 150. per ton; and galvanised corru-, 
there has been a steady decline in trade. Makers, oie eatin. gauge, 171. 5s. per ton, all delivered 
however, anticipate the development of a better buying 7" c x, 
movement aesien the next few weeks. Sheffield works| | Malleable-Iron Trade.—The malleable-iron makers in 
continue to do a good trade with South Africa, and India | the West of Scotland are now rather busier, but although 
is taking increased supplies of buffers. All types of the output is better, they are in the tion of being 
shipbuilding materials are in demand. Foundries are able to meet a much heavier demand. The re-rollers 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S8.W.1. General 
Meeting. “The Problem of Economic Foundry Pro- 
duction,” to be presented by Mr. R. Ronceray. Education 
Group: Friday, April 28, 6 p.m., Storey’s-gate, West- 
minster, 8.W.1. formal discussion on “ Engineering 
Education from the University Point of View,” to be 
introduced by Professor G. T. R. Hill. 


* Norru-East Coast Instirvrion or ENGINEERS AND 





th | SuresvrtpERs.—To-night, 6 p.m., The Mining Institute, 


Newcastle-upon-Tyne. ‘The Ideal Design of an All- 
Welded Ship,” by Mr. J. P. Wadling. <) 

Junior InstirvuTion or ENGINEERS.—To-night, 7.30 
.m., 39, Victoria-street, 8.W.1. Ordinary Meeting. 
‘Centrifugal Pump Characteristics; Their Derivation 
and Meaning,” by Mr. B. J. Lymer. Friday, April 28, 
7.30 p.m. Ordinary Meeting. ‘‘ Modern Road Making 
Machinery,” by Mr. T. H. Cross. 

Instrrvtion or Crvi EnGInrers.—Tuesday, April 25, 

6 pam., Great George-street, 8S.W.1. ‘The Singapore 
Airport,” by Mr. R. L. Nunn. Newcastle-wpon-Tyne and 
District Association : Tuesday, April 25, 7.30 p.m., The 
North of England Institute of Mining and Mechanical 
Engineers, Westgate-road, Newcastle-upon-Tyne. Annual 
General Meeting. “ Air Raid Precautions and the Civil 
Engineer,” by Mr. A. R. Astbury. Edinburgh and 

istri jation : Wednesday, April 26, 6.15 p.m.. 

16, Ro Terrace, Edinburgh, 7. ‘ Lighthouses anc 
Other Aids to Navigation,’’ by Mr. John Oswald. York- 





busier, and are turning out castings of record size and | Of steel bars are exceedingly well employed at p t 
weight. Electrical equipment is in demand. both in connection with Government orders and general 
South Yorkshire Coal Trade.—The export ition business on home account. The following are yo 
man Seen | Ps ee ad ee market quotations :—Crown bars, 121. 5s. per ton for 
shows improvement. More inquiries are circulating. | ome delivery or export ; re-rolled steel bars, 111. 158 
Best hards are in fair request, while bookings are better |... ton for home delivery and 11l. per ton for export : 
in cobbles and washed trebles. Trade in bunker coal + peu. 
or o. 3 bars, 121. per ton, and No. 4 bars, 12I. 5s. per ton, 
levelops slowly. Shipments from the Humber ports both for home delivery 
last week totalled 61,900 tons, as compared with 47,900 |" o j:04 pj ¥ : bi 
: ee - : ig-Iron Trade.—Satisfactory conditions are 
tons in the corresponding week last year. The inland | _ W141 in the Scottish pig-i ton d 
demand has been well maintained in most classes of fuel. a ine aunt: & iv , aoe ‘ti his, Sailers oe 
industrial needs are on the increase. Locomotive hards cet greets Age tag) Niles <a ip eee guste at 
2 ; - : forward booking is more common, but although there 
are in strong demand. Railways are buying for stocking ‘ 

: : : are only 10 furnaces at present in blast, makers are 
purposes to cover summer holiday needs. The call for carrying good stocks and are in the position of being 
smalls tends to decrease. The house coal market is quiet. | 01). to meet a steady demand. The present prices are 
as follows :—Hematite, 61. 0s. 6d. per ton, and basic iron, 
51. per ton, both delivered at the steelworks ; foundry 
NOTES FROM THE SOUTH-WEST. | it: No. 1, 51. 88. per ton, and No. 3, 5l. 5s. 6d. per ton, 
both on trucks at makers’ yards. 

Carpirr, Wednesday. | Institution of Structural Engineers.—The eighth annual 
The Welsh Coal Trade.—Business of an unusual | meeting of the Scottish Branch of the Institution of 
character was offering on the Welsh steam-coal market | Structural Engineers was held in Glasgow last week, 
during the past week from the United States of America. | when Mr. John Wright, general manager and director of 
This was as a result of the strike which had broken | Messrs. The Colville Constructional Company, Limited, 
out in the Appalachian coalfield involving some 320,000 | presided. The secretary, Mr. R. H. Sharpe, reported a 
miners. American buyers were calling for offers for the | steady increase in the membership, which now stood at 
y g - - 
supply of some 50,000 tons of through coals for fairly | 182. During the evening a paper on “ The Asphaltic 
early delivery while orders were circulating locally for | Waterproofing of Structures ” was read by Mr. J. M. 
cargoes of about 5,000 tons each of large coals. Some | Kesson. 
sales were concluded for the latter classes and two ships Shipbuilding.—Scottish shipbuilders have booked quite 
were chartered on the freight market to carry coal to|a number of important contracts during the past ten 











New York. News concerning the dispute was very | days and conditions at the various shipyards are assuming 
meagre at Cardiff, but it was understood that there was | a more cheerful appearance. Orders for 12 Government 
a danger of the dispute spreading to the other American | vessels have been placed on the Clyde and many orders 
coalfields. Should this happen, and the strike prove of | for cargo carriers have also been booked. The Admiralty 
any duration, the South Wales export trade should | have placed contracts for two destroyers of the 1939 


benefit very considerably. During the American coal | programme with each of the following firms: Messrs. 
strike of 1922 South Wales sent some 250,000 tons of Sohn Brown and Company, Limited, Clydebank ; Messrs. 
coal to this destination. Purely as an emergency measure, | William Denny and Brothers, Limited, Dumbarton ; 
the Egyptian State Railway decided during the week to | Messrs.: The Fairfield Shipbuilding and Engineering 
call for offers for the supply of 600,000 metric tons of | Company, Limited, Govan. The other Admiralty orders 
coals. These buyers, who have always been large users | referred to above are for six escort vessels of the 1939 
of Monmouthshire coals, took a similar step during the | programme, two to be built by each of the following 
Italo-Abyssinian War, and last September, when a| firms: Messrs. Yarrow and Company, Limited, Scots- 
war was threatened as a result of the Czechoslovakian | toun ; Messrs. Alexander Stephen and Sons, Limited, 
crisis, they cancelled an inquiry that was circulating at | Linthouse, Govan ; and Messrs. Scotts’ Shipbuilding and 
the time for 480,000 tons, and subsequently bought | Engineering Company, Limited, Greenock. It is esti- 
600,000 tons. The business was secured by Messrs. T.| mated that the total value of Admiralty work now on 
Beynon and Company, Limited, and deliveries, which | hand in this area is approximately 50,000,000. _Among 





were to be over twelve months, were commenced in | recent bookings by Scottish firms are three vessels 
October last. The market presented a very steady tone | each of 9,000 tons, for Messrs. The Hain Steamship 
throughout the week. Demand remained at a fairly good | Company, Limited, London. The order for one vessel 
level, although inquiry was again chiefly in t of | has been placed with each of the following firms: 
quantities for early delivery. Supplies of all kinds were | Messrs. Barclay, Curle and Company, Limited, White- 
moving off satisfactorily and prices were fully upheld.| inch ; Messrs, Alexander Stephen and Sons, Limited, 
Best large qualities were not too readily available and | Linthouse, Govan; and Messrs. Lithgows, Limited, 
t fairly steady tone was displayed. Inferiors, however, | Port-Gl . The lling machinery for these 
and particularly the dry sorts, were easily secured for | vessels will consist of Boxford opposed -piston oil engines, 


prompt delivery, but quotations were without variation.| which will be built by Messrs. Barclay, Curle and 


The dry sized kinds were again a very firm feature and | Company, Limited, at their North British Works, 
stems for these descriptions were not easy to negotiate | Whiteinch. Messrs. The Blythswood Shi ing Com- 
over some while to come. Bituminous smalls met @| pany, Limited, Scotstoun, have booked an order for 


rather beiter request, but drys remained dull. Cokes|two 9,000-ton cargo turbine steamers for Manchester 
were quietly steady, while patent fuel maintained a/| Liners, Limited. Single-reduction geared turbines of 
good activity. Pitwood was unchanged. the Parsons type will be supplied by Messrs. David 
The Iron and Steel Trade.—A fairly good activity was| Rowan and Company, Limited, Glasgow. Messrs. 
maintained in the iron and steel aad allied trades in | Charles Connell and Company, Limited, Scotstoun, have 
South Wales and Monmouthshire last week. Works were | Teceived an order from the Nourse Line for two 9,000-ton 
better engaged and outputs were on an increasing scale. | C@Tg0 motorships ; one 9,400-ton vessel for Messrs. 
The Ben Line Steamers, Limited; and a vessel 

of 6,000 tons for Messrs. T. and J. Harrison, Liverpool. 
Messrs. Lithgows, Limited, Port-Glasgow, have also 











{ —~ ADIAN GoLD Propvuction.—The gold production | received an order from the latter firm for a cargo steamer, 
t Canada, in December, 1938, totalled 433,877 oz.,| and other contracts include a steamer for Messrs. Kaye, 
‘Zainst 362,197 oz. in December, 1937. Son and Company, London, one for Messrs. The Bolton 

es —_— Steam Shipping Company, Limited, and two for Glasgow 

~ALENDARS.—We have received monthly tear-off| owners. Messrs. The Burntisland Shipbuilding Com- 
ere from Messrs. British Timken, Limited, Aston,| pany, Limited, have recently booked orders to build 
rmingham, 7, and from Messrs. Metropolitan-Vickers | 12 cargo-carrying vessels, and it is estimated that since 


‘| Company, Limited, Trafford Park, Manchester, | the end of March this firm has contracted for somethin, 


shire A iation : day, April 27, 7.30 p.m., The 
Hotel Metropole, Leeds. Annual Trennsh Meeting. “ The 
Principles Drag Suction Dredging,”’ by Dr. Herbert 
Chatley. 

InsTITUTE OF MEeTALS.— Swansea Local Section : Tues- 
day, April 25, 6.30 p.m,, The Y.M.C.A., Swansea. Films 
on Welding, by Mr. L. A. Lidstone. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
April 27,.6 p.m., Savoy-place, Victoria-embankment, 

.C.2. Ordinary Meeting. Kelvin Lecture on ‘‘ Cosmic 
Rays,” by Professor P. M. 8. Blackett. 








ENGINEERING TRAINING AND 
EDUCATION. 


Summer Courses on Measurement of Noise and Other 
Technical Subjects.—A special short summer course on 
** Noise ; its Measurement and Elimination” is to be 
given in the Department of Electrical Engineering 
and Physics of the Borough Polytechnic, Borough-road, 
London, 8.E.1, by Mr. 8. N. Ray, M.Sc., A.M.L.E.E. 
The course will be held on Wednesday evenings from 
7 to 9 p.m.; it will commence on May 10 and will 
terminate during the week ending June 30. Other 
summer courses to be held at the Polytechnic will 
deal with tool steels, workshop practice, combustion 
engineering, oxy-acetylene and electric-arc welding, 
engineering drawing, power transmission, land sur- 
veying and levelling, cable jointing, electrical engin- 
eering for mechanical engineers, electrical instruments 
and their standardisation, electrical machine testing, 
and other subjects. The fee for each course, in respect 
of new entrants, is 5s. 








AERIAL Roreway DumpINnG FRAME.—In ENGINEERING, 
vol. exxxii, page 521 (1931), there was given a fully 
illustrated account of an aerial ropeway with a new 
t of extensible dumping frame constructed by Messrs. 

. White and Sons, Widnes, for the disposal of refuse 
and marl at the works of Messrs. The Raisby Hill Lime- 
stone Company, Limited. One of the illustrations in 
this account shows the beginning of the frame, the 
dump at this stage being merely a small cone. Inspec- 
tion of the frame to-day shows an immense ridge, running 
along the crest of which is a girder extension 144 ft. in 
length. This has been formed by the consistent addition 
to the original frame during the period since erection. 
The girder is of the lattice t and the cableway, of 
course, extends for its full length, the return wheel being 
moved as required. The system is certainly a convenient 
one and would appear to be capable of considerable 
further extension, and this in spite of the fact that the 
total length from the loading terminal to the dumping 
site is already 1,670 ft. 





Foop RESERVES In Peace AnD WaRr.—At the monthly 
luncheon of the Old Centralians, held at the Northumber- 
land Rooms, London, W.C.2, on Tuesday last, April 18, 
a short address on “‘ Food Reserves in Peace and War ”’ 
was delivered by Sir Albert Howard, K.C.I.E., who urged 
the necessity of inereasing the fertility of the soil by a 
more extended use of humus obtained from town refuse. 
To carry out the process thoroughly, he estimated, would 
take three years, and would require the assistance of 
engineers in developing suitable appliances, especially 
for breaking up the refuse. There was a need also, Sir 
Albert considered, for a small and cheap mill, with which 
small farmers or groups of householders could grind their 
own grain. In) the. subsequent discussion, Sir Alfred 
Chatterton described small electrically-operated mills 
which he had seen in Mysore, and which had an output 
of about 1 cwt. per hour. The chair at the lunchcon 
was occupied by Professor E. F. Witchell, who has 





of which cover the period from April, 1939, to | approaching 100,000 tons of new tonnage. Each o 
no their ship building berths is at present oceupied. 


recently succeeded Mr. FE. G, Walker as president of the 
Old Centralians, 
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WARDS ISLAND SEWAGE WORKS, NEW YORK CITY. 


(For Description, see Page 455.) 





Fre. 10. Seconp-Stace Arr FILTer. 


Fie. 9. One or THE Mary Poumprne Sets. 

Rartway Goons-Trat Sraristics.—The total tonnage ; corresponding four weeks of 1937 of 3,160,570 tons, or; in the corresponding period of 1937, a decrease ot Ase 

of “- conveyed on all standard-gauge railways in| 13 per cent. The freight-train receipts amounted to| cent. While, however, the average train load declinec 

Great Britain during the four weeks ending December 24, | 6,737,9541., a decrease of 753,9701., or 10-1 per cent., | from 134 to 125-75 tons, the net ton-miles per engine-how 
1938, was 21,165,484, a decrease compared with the | and the freight-train miles run were 655,811 less than | increased from 436-5 to 444-25. 
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cards, as well as for record purposes, a brief indica- 


CONTENTS. at 
page| tion may be given of the main principles of the 
The Wards Island Sewage Works, New York City ‘scheme; the detail differences are chiefly those 


(JUlus.) . sadasastioulaakataaonienla 
The Institution of Naval Architects ae 
Wind-Tunnel Equipment of Messrs. Blackburn 


455 inherent in the differing interests of the several 
458 | institutions. 
As is explained in a covering letter, sent from the 


Aircraft, Limited (Jllus.) .... - i neers 
Engineering Exhibits at the Leipzig Fair (Jllus.).... 464 | Institutions to the individual members, but expressed 
The British Electrical and Allied Manufacturers’ |in practically the same terms in every case, the 
Association . 466 | Central Register is being organised and operated by 
United States National Museum 466| the National Service Department of the Ministry 
Labour Notes 467 | of Labour, under the direct supervision of a Central 
Annuals and Reference Books 468 | Register Advisory Council. On this Council. 
lenders 468 appointed jointly by the Minister of Labour and 
Contracts 468 Rca aes . . 
Books Received 168 | the Lord Privy Seal, are representatives of the 
Personal 468 | major professional, scientific and technical organisa- 
Notes from Cleveland and the Northern Counties 468| tions and of the Service Departments. The 
Notes from South Yorkshire 469 | Advisory Council has its specialised committees to 
Notes from the South-West 469 | deal with different branches of work, that concerned 
Notes from the North 469 | with all engineering matters being denominated 
Notices of Meetings cosseseese 469 | the General Engineering Committee. | Sub- 
Professional Engineers and National Service... 471 | Committees of the general committee deal in greater 
Se ee : ; ~» detail with the mechanical, electrical, and other 


472 
473 
473 | 


The Construction of Electricity Supply Tariffs 
Notes 
Coal as Fuel for Internal-Combustion Engines 
Literature.—The Training of the Upper Nile. 
The Electrode Potential Kenaviour of Corroding 
Metals in Aqueous Solutions. Concrete Con- 
struction. The Commissioning of Electrical 
Plant and Associated Problems. The Science of 
Production Organization. Applied Geophysics 
in the Search for Minerals 475 
Studies of Sewage Purification 476 | 
Portable Automatic Traffic Counter (J/lus.) 477| The data on which the committees are to work are 
The National Physical Laboratory Report 477 to be entered on cards and envelopes of standard 
lhe Late Mr. E. W. F. Fraser-Smith 478 | form, on which institution members who are prepared 
ove gainer gna se einem, set iii b to serve in their professional capacities in time of 
ena ene, Sa nen ot "| war are invited to state their experience in outline, 
Second Report of the Pipe Flanges Research Com- Pap : a 
mittee (/llus.) and to indicate, in order of decreasing importance, 
The Society of Glass Technology the spheres in which they themselves consider that 
Internal-Gear Type Fuel-Oil Pump (/Ius.) they can best be of service. It is stated that 
Light-Alloy Ship Construction 483 | individuals already under an obligation for other 
Belt-Lacing Machine (Jllus.) 484 | forms of National Service should not be deterred, 
Spray Gun with Variable Spray Control (///us.) 485 | on that account, from completing the forms: in 
eon i sale ae a oan war time, special machinery would be set up to 
Catalogues oe 485 | determine the priority of work from the point of 
* ENGINEERING ” Patent Record (Jllus.) 486 | porte of Ta dee payeraien eg ne 
at bs Aedes settee . | advice o e - 
One Two-Page Plate—FARREN-TYPE AERO- decide which engagement should be deemed para- 
mount. 


DYNAMIC BALANCE FOR MESSRS. BLACK.| 
| The foregoing summary represents in general 


| departments of engineering ; the Electrical Engin- 
eering Sub-Committee, for example, consists of 
12 members appointed on the nomination of the 
Institution of Electrical Engineers, the president 
of the institution acting as chairman. Incidentally, 
these several expert sub-committees are available 
to advise the Ministry of Labour, if necessary, on 
the use of the much-criticised Schedule of Reserved 
Occupations. 


479 
482 
483 


BURN AIRCRAFT, LIMITED. 
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| outline the framework of the scheme, with which, 
| as a scheme, little serious fault can be found. Some 
may consider that, through their personal connec- 





FRIDAY, APRIL 21, 1939. tions within the industry, they are in a position to 
influence their appointment to the most appropriate 

: | duties quite as efficiently as any committee could 
Vol. CXLVIIL. No. 3823. | achieve that desirable end, and probably with less 


| expenditure of time. In many cases the contention 
|'may be justified ; but there must be very many 
| others who would prefer to submit their claims and 
| qualifications to the impersonal arbitrament of an 
|expert committee, and to accept an occasional 
| misfit as a reasonable price to pay for assured 
|impartiality. There is no suggestion, of course, 
| that decisions of the sub-committees, once made, 
|shall be irrevocable: changing circumstances, 
‘almost inevitably, will necessitate periodical 
_revisions, apart from the wishes, claims, or limita- 


PROFESSIONAL ENGINEERS AND 
NATIONAL SERVICE. 


Since the issue of the National Service booklet in 
January last, it has been common knowledge that 
the Ministry of Labour has in hand the compilation 
of a central register of persons possessing specialised 
technical qualifications, from which to supply the 
anticipated war-time needs of Government depart- 
ments and of industry for additional scientific, 

| tions of individuals. There is, in fact. every reason 


technical and professional staff. In taking this 
action, the Ministry is building upon a foundation | to believe that the scheme, as such, will be welcomed 
already well laid, as far back as last September, by | by the great majority of those who may expect to 
the governing bodies of the technical institutions ;| come within the scope of its operation. 
some, indeed, had foreseen the probable trend of| Where a certain amount of criticism is likely to 
events and already, at that time, had the framework | be aroused is in the Ministry’s system of classifica- 
of schemes of registration practically complete. | tion, which appears to have been drawn up by 
Their foresight in this respect may be attributed | officials who are more familiar with the compara- 
directly to the extending mechanisation of the tively rigid demarcations of mechanic trades than 
Army, and the close liaison that has existed for | with the multitudinous gradations existing in profes- 
some years, in consequence, between its mechanised | sional engineering. Taking, for example, the in- 
branches and the appropriate engineering institu-| structions for filling up the cards issued by the 
tions. Institution of Mechanical Engineers, it is found 
During the last few days many thousands of the that there are 14 “ specialised branches,” each with 
corporate members of these institutions have | its appended classification number; ¢.g., aero- 
received a fresh series of leaflets and forms, issued in | nautical (726), chemical (724), locomotive (729), 
pursuance of the new scheme organised by the marine (727), oil (721). An injunction is added that 
Ministry of Labour ; and, within the next fortnight | members should not include themselves in any of 
or three weeks, many thousands more will be invited | these specialised fields unless they have trained 
to record their names and qualifications in the | throughout in it, or else, being trained in general 
Central Register. For the benefit of those who| mechanical engineering, they have subsequently 
have yet to receive their quota of circulars and | specialised, Otherwise, they should classify them- 
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selves in one or more sub-divisions of the 731 
(mechanical engineering) category. 

This is an instruction much more easily drafted 
than followed. Many of those to whom it is 
applicable—perhaps even a majority of them— 
have engaged in several branches of mechanical 
engineering and, while so employed, have achieved 
some specialist status in each. Specialisation, to be 
effective, however, must be continuous: new 
developments follow each other with such rapidity 
in many branches of engineering that a hiatus of 
twelve months may suffice to reduce the quondam 
specialist to no more than a well-informed generalist 
by comparison with those whose expert knowledge 
has been kept up to date. Yet, by comparison with 
the average level of knowledge on the particular 
subject, he may still possess a professional skill 
beyond the ordinary. It will probably be found 
that such a man, by reason of his closer acquaintance 
with his subject, will tend to grade himself too low ; 
and one of the more important functions of the sub- 
committees is likely to be that of ensuring that the 
nearly-square peg is not rejected on the basis of 
unwarranted assumptions that the hole is perfectly 
square, and that only a perfect fit can be accepted. 
Most professional engineers are more adaptable than 
the Ministry of Labour's somewhat Procrustean 
schedules appear to recognise, and it is comparatively 
seldom that their occupations can be accurately 
defined in two or three words. Fortunately, perhaps, 
many of the duties to be distributed in war-time are 
likely to be even less amenable to definition. 

In some smaller societies, of less canalised interests 
than the qualifying institutions, the individual 
member is relieved of the onus of selecting his own 
numerical classifications and is permitted to sum- 
marise his experience ; presumably to be categorised 
later. At the onset of a war, a heavy initial demand 
upon the Register is certain, and the broad cate- 
gories may be all that there is time to consult ; 
but there should be every facility for subsequent 
readjustment, and in that stage such verbal sum- 
maries should be valuable, if sufficiently detailed. 
The registered engineer, in registering, agrees to 
accept the work that is offered to him; but he 
should still be free to request reconsideration by 
his sub-committee, if he has reason to feel that he 
could be more usefully employed. For the success of 
the scheme, there must be no impression created that 
the Ministry of Labour, having enrolled and card- 
indexed the ** brains’’ of the engineering industry, 
is to be at liberty, thenceforward, to regard them 


as * hands.” 


THE CONSTRUCTION OF 
ELECTRICITY SUPPLY TARIFFS. 
* ELecrrictry offers to the user a form of energy 

more adaptable to his needs than any other, but one 
which varies widely in money value to him in 
accordance with the use to which he puts it. It 
follows that the supplier cannot, to any great 
extent, base his charges upon what the traffic will 
bear. In making a tariff to meet those purposes, 
which can be more or less well effected with a com- 
peting medium, he must often provide energy for 
other purposes at a price lower than the user would 
pay if it were possible to have price differentiation 
according to the object of the supply.” This con- 
fession of faith, which is taken from a paper read 
before the Institution of Electrical Engineers on 
Thursday, March 30, by Messrs. J. W. Beauchamp 
and R. Kauffmann, does something to explain the 
perennial interest, which the electricity supply 
engineer takes in the formulation of tariffs and the 
wealth of literature that exists upon the subject. 
That interest is not likely to be lessened in the near 
future by the operation of two factors. The price 
of coal, which at Birmingham, for instance, now 
stands at I4s. 4}d. per ton, compared with 9s. 6d. 
in 1935, has somehow or other to be passed on to 
the consumer. In the case of large users this trans- 
fer can sometimes be effected more or less auto- 
matically by the operation of a “ coal clause,” but 
for the small consumer it may necessitate an increase 
in the unit charge which, owing to the limitation of 
our coinage, may not accurately coincide with 
the extra costs that have been incurred. Moreover, 
there is a risk of the increase leading to a decrease 


in consumption, with the consequence that a vicious 
circle of costs and prices may be initiated. 

The other factor has been emphasised by the 
exceedingly cold weather which most parts of the 
country were forced to endure last December. 
The result was an extended, and in some cases 
almost reckless, use of portable electric heaters. 
This led to a rise in consumption which, so far from 
benefiting the supply undertakings, left them 
badly out of pocket owing to the increased demand 
they were forced to make on the Central Electricity 
Board. This is due to the fact that the fixed charge 
payable to that body is determined by the maximum 
demand during December and January. Whether 
this will be adjusted by some alteration of the 
strict letter of the tariff is yet uncertain. though 
the report of the Central Electricity Board on 
this matter not very encouraging. The real 
solution for this difficulty is, of course, to bring 
about so general a use of electrical appliances 
throughout the year that the revenue derived from 
them will pay for such abnormalities. And this | 
again opens a wide field for propaganda, so that, 
whatever happens, the fullest use of the service | 
shall not be checked. From the supply under- 
taking’s point of view, the greater use of electricity 
is, however, desirable for another reason. There is 
a widespread, and not ill-founded, agitation among 
consumers for some changes in the tariffs in order 
that such anomalies as two householders on opposite 
sides of the same road being called upon to pay 
on different scales shall be done away with. | 
Naturally, it is assumed by the protagonists of such 
changes that these will be in a downward direction. | 
Further, many engineers recognise that, though it 
may not be possible to standardise tariffs throughout 


is 


| the 
thereby restricted. 


the country, some movement might at least be made | 


towards a uniformity ; and that there is little reason 


for the widely differing bases which exist and which | 
| stepped in with the vigour and completeness we are 


incidentally have frequently been pilloried. Messrs. 
Beauchamp and Kauffmann explain that the present 
position has arisen from the conditions quoted in the 
opening sentences of this article, and from the fact 
that the 
charges imposed. At the present time, however, 
marked reductions in generating costs are not to be 


cost of supply has become the basis of the | 


anticipated, and expenditure, both on generating and | 


distributing plant, is continuous, being principally 
dictated by the growth of the business. Standard 
rates could, however, be applied to the majority 
of consumers, even the largest, and to this extent 
uniformity of tariffs is desirable, with the proviso 
that some freedom of action must be left to those 
concerned, to meet competition from private plant. 

When, however, the question of determining the 
form and nature of these tariffs is considered, many 
difficulties soon become obvious. The authors hint 
that before compulsion can be applied, the effect of 
a possible national fuel and power policy must not 
be forgotten. If, for example, it is proposed that 
major heating in the home shall be left to gas and 


In considering the form of domestic tariffs of the 


future, it is necessary, therefore, not only to have 
regard to the trend of electrical application, but to 
changes in the layout of dwellings. 
tion of the kitchen with a consequent reduction in 
its size, combined with a reduction in the number 
of living rooms, and an increase in their sizes, 
notably in flats, may make the floor area basis of 
charging, which was recommended in a Report 
issued in 1930 by the Electricity Commissioners, 
more representative than a room basis. 
as is well-known, the fixed charges of a majority of 
undertakings are based on the rateable value of the 


The mechanisa- 


Actually, 


premises, a system which has many theoretical 


defects, but the great advantage that, so far, it has 
worked. 
the changing conditions we have mentioned is open 
to question. 
rooms, like charging on the floor area, has the merit 
of simplicity, though it is technically most accurate 
to use the maximum demand as a 


Whether it will continue to do so under 
A charge based on the number of 
basis. Here, 
however, the difficulty is that a periodical check of 


installation is necessary and extensions are 


It may indeed truly be said that the difficulty of 


the tariff maker lies in the fact that he must collect 


his costs and a profit under existing conditions of 


supply and yet offer the strongest inducements for 
those conditions to be improved. 


In this task he 
has, we believe, been hampered by his own ingenuity 


and that of his predecessors. That being so, it would 
seem that simplification is as much a necessity as 


standardisation. In this connection it is interesting 
to note that steps in this direction have recently 
been taken both in Germany and France, in spite 
of the fact that conditions were never quite so com- 
plicated as with us. In Germany, these steps have 
been encouraged by the existence of large bulk 
supply undertakings, though the State has now 


realising must be associated with the Nazi regime. 
It thus happens that under what are termed for 
convenience, the ““ New Rules,” practically all low- 
tension consumers in Germany are at present 
divided into four classes: Domestic, commercial 
lighting, small industrial power and rural. Upon 
these are imposed two tariffs, with different fixed 
charges between which the consumer may choose. 
Associated with these fixed charges are maximum 
unit prices of 8 and 15 pfennigs, respectively, though 
the smallest consumers are allowed to adopt a flat 
rate tariff if they desire. Inthe case of the domestic 
user, the number of rooms is taken as the basis of 
the fixed charge. For commercial lighting and 


| industrial power, this is principally based on the 


the improved usage of raw fuel, confining electricity | 


to lighting, labour saving and convenient or subsi- 


diary applications of heat, tariffs could even now be | 


standardised for a long period ahead. If, on the other 
hand, electricity is to be regarded as the sole source 
of domestic light, heat and power, a goal towards 
which many are earnestly striving, the basis of the 
fixed charges imposed to-day may require alteration 
and might with advantage be replaced by an annual 
minimum charge, whose object would be less to 
cover the cost of the supply than to guarantee that 
certain appliances would be regularly used. As 
Messrs. Beauchamp and Kauffmann rightly point 
out, present-day tariffs, with a simple fixed-charge 
basis and moderate running costs, have been such 
an important factor in encouraging the use of elec- 
tricity for domestic purposes that it is natural to 
regard them as permanent. Even the best of them, 
however, are only compromises. For, as Mr. D. J. 
Bolton has said in his book on Electrical Engineering 
Economics : “ If in a two-part tariff there is correct 


division between fixed and running charges in 
relation to costs, the former become so high as to 
penalise the poor-load-factor consumers, who offer 
a greater probability of diversity than the high 
ones, hence the practice in most domestic tariffs of 
keeping the fixed charge down and the running 
charge up in relation to true cost division.” 





demand, though in the case of the former the size of 
the rooms may also be employed as an alternative. 
For rural consumers, both the demand and the area 
are applicable, but these consumers must be given 
a further option, based on the area of land in agri- 
cultural use. It is further made compulsory to 
offer an off-peak price to all consumers. It is 
important to notice that while the external shape 
of tariffs all over Germany will be similar, the 
actual cost to the consumer may differ widely. 
This is not, however, fortuitous, though it is hoped 
that the comparisons which will, as a result, be 
inevitably made, will eventually bring about a 
general lowering in the prices. This is perhaps more 
likely ; the Reich Commissioner, whose consent is 
necessary to all tariffs under the New Rules, can 
speed up the process of equalisation, if he wishes. 

A certain degree of unification has also recently 
been imposed on the French electricity supply in- 
dustry. All suppliers must now offer their con- 
sumers the option of a tariff for cooking and related 
purposes on a three-year agreement, provided 4 
certain annual consumption, both total and per 
kilowatt installed, is reached. The cooking supply 
has to be metered separately, and maximum unit 
prices varying from }d. to §d.. according to geogra- 
phical situation, are laid down. An_ off-peak 
tariff must also be offered to users for at least 
3,350 hours per year, or eight hours a day, at prices 
varying from }d. to }d., provided the demand does 
not exceed 5 kW. It is interesting to note that 
two-part tariffs are excluded, their place being taken 
by a tariff with three or more steps. The number 
of unite included in each step, with the exception 0 
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the last, is dependent on the number of rooms, the 
area of the flat or some similar factor, the maximum | 
demand being 5 kW and the minimum 1 kW. The | 
first block of units is offered at the normal price for 
lighting, the units of the second block, which are 
half the number in the first, must not cost more 
than 75 per cent. of those in the first block, with a 
minimum of 1}d., while those in the cheapest block 
are charged at the cooking tariff of td. to §d. In 
any event, the first 40 kWh per annum may be 
charged at the rate of the first block. A majority 
of committees in a Department (county) can 
impose a uniform tariff on all its committees. 

For reasons upon which it is not necessary to | 
dilate, we are not likely, perhaps unfortunately, to | 
follow in the steps of either totalitarian Germany or 
democratic France in the attainment of a much to be 
desired end. Moreover, whatever form legislation 
on this matter may take in this country, it is 
evident that the Government are not likely to 
tackle the problem in the near future. Considerable 
interest, therefore, attaches to a suggestion made 
by Mr. J. C. Dalton, in a Paper which he recently 
read before the Association of Supervising Electrical 
Engineers. This communication dealt with the 
powers of the Electricity Commissioners, and in it 
he pointed out that one of the duties laid upon that | 
body by Parliament was the promotion of electricity | 
supply. That duty, he argued, had been largely 
neglected and he therefore suggested that the 
Commissioners should relegate the tasks of regula- | 
tion and supervision to their staff and should them- 
selves investigate the major problems of distri- 
bution by personal inspection. The suggestion is | 


'the mileage run by railcars has increased steadily 
| year by year, and the total for the twelve months 


|}undue exaggeration as marking an important 


at the Ipswich Works. At June 30 last there were 
altogether 70 railcars in service, of which 17 were 
of the Diesel type. Since their introduction in 1925, 


under consideration was 1,813,740, an increase of 
37,270 over the previous year’s total, and amount- 
ing to 13-4 per cent. of the total train-miles run. 


Tue Law or WaTER SupPty. 


Just two years ago the Minister of Health 
appointed a Central Water Advisory Committee 
to advise interested Government Departments on 
questions relating to the conservation and allocation 
of the country’s water resources. In their first 
Report, which was published last July, this body 
informed the Minister that a sub-committee was 
considering proposals for modernising the law | 
relating to this question and were preparing a Bill | 
on the subject. This Bill, and the second Report 
of the Committee, were published by H.M. Stationery 
Office on Tuesday, and may be described without 





stage in the Ministry’s programme of consolidating 
and modernising the statute law relating to local 
government and public health services. Much 
more, of course, remains to be done, and whether | 
even this short though important step can be taken | 
under the present disturbed political conditions is | 








be more in accordance with present require- 


security of the deep shelters. Other advantages 
claimed are that there would be a minimum 
“amenity ” loss which would be confined to raising 
the surface level of the square to the height of the 
concrete and earth ramparts forming the roof of 
the garage and that a maximum dispersal of the 
population would be possible. 


ENGINEERING PROGRESS IN New YORK. 


The eighteenth Annual Report of the Port of 
New York Authority, which is responsible not only 
for activities such as usually fall within that term, 
but for a considerable mileage of highways, bridges 
and vehicular tunnels, contains a good deal of 
information which will be of interest to engineers. 
During the year ending December 31, 1938, for 
instance, the road “‘ loop ” structure in Weehawken, 
which forms part of the Lincoln tunnel system, was 
opened to traffic. This structure practically 
completes the approach facilities in Weehawken 
and supplements the connections to various high- 
ways in New Jersey. The express highway, which 
will ultimately be extended in a cutting across 
the Palisades, will have three traffic lanes in each 
direction and connections will be provided to 
permit other than tunnel traffic to pass to and from 
surface streets in the vicinity. Progress was also 
made during the year in the excavation of the 
North Tunnel, the under-river portion of which was 


doubtful. The intention, however, is good. Briefly, | holed through in May. For the moment, however, 
the Committee recommend the consolidation of the | it appears that further work, especially on the 
‘existing seven Acts relating to water supply | Ventilating plant, is being held up until traffic 
|into one measure, the provisions of which shall 


conditions warrant its completion. At the close 
of the year, the constructional work on the 178th 
Street Tunnel, which is to form an approach to the 








excellent. If it should be adopted, and there is no 
reason why it should not, it is obvious that tariffs 
are one of the first matters with which they would 
have to concern themselves. 


ments. Procedure should, it is suggested, be greatly 
simplified, but perhaps the principal amendment 
proposed is that, provided there is agreement by 
| all the interests concerned, statutory water under- 
takings (except local authorities) should be able to 
obtain new powers by Order of the Minister of 
Health instead of by Provisional Order as at present. 
This, it is emphasised, will do away with a great 
deal of cumbersome procedure. The consolidation 
and amendment of the Waterworks Code is also 
recommended so that all undertakings shall possess 
uniform powers and so that the anomalies which are 
a blemish on many Special Acts shall be removed. 
Another matter dealt with is compensation water, 
the amount of which, it is recommended, should 
| be determined on the merits of each particular case, 
attention being paid to the character and flow 
of the stream, the extent to which it is used or may 
be used for industry, and the proportion of flow below 
which compensation ought not to be fixed in the 
interests of both public health and riparian owners. 
It is also recommended that additional powers 
should be given to undertakers to protect public 
| water supplies, including underground supplies, 
| from pollution. 








NOTES. 
THE QUEENSLAND RaILWAys. 


THE*year ending June 30, 1938, has been one of | 
record traffic for the Queensland Railways and | 
particulars are given in the annual report of the | 
Commissioner. The train-miles run, the gross | 
steam ton-miles, and the earnings from goods 
traffic, were all greater than in any previous 
year, while the gross earnings, namely, 7,254,388/., 
almost equalled the earnings of pre-depression | 
and were the greatest since 1929-30. 
On the other hand, the expenditure for the year 
amounted to 5,754,509/., an increase of 419,1361., 
compared with the previous year. More than half | 
of this additional expenditure, however, was due to | 
increases in basic wages and other payments to the 
employees and staff. The net revenue of 1,499,879/. 
represented a percentage return on the capital of 
3l. 17s. 9}d. No new engineering works of import- 
ance appear to have been commenced during the 
year under review, although, as is always the case, 
maintenance and replacement works were con- | 
tinuously being carried out. For example, the 
heavier locomotives now in use call for the strength- | 
ening of bridges on various sections of the railway, 
and steel bridges are gradually replacing the earlier 
timber structures. One new steel bridge, on| 
concrete piers, has been completed and now carries 
the line over the River Don in place of an older 
timber bridge. Another example is that of the | 
Haughton River bridge, in which four 40-ft. timber 
spans have been replaced by steel plate girders. 
Extensions to the machine and erecting shops at 
the Ipswich Works of the undertaking have now 


vears 


Deep SHELTERS FOR ArIR-Rarp PROTECTION. 


A plan to utilise the residential squares, parks, 
open spaces and underground railways of London 
by Mr. G. Warren Peachey, of Messrs. Richard | 
Costain, Limited, constructional engineers, and 
was demonstrated in London recently. The essen- 
tial feature of the scheme is the construction of | 
tubes 7 ft. in diameter, in lines under the squares | 
and main thoroughfares, the material used being | 
waterproof concrete of the type now being employed | 
on the eastern extension of the Central London | 
Railway. Access to these shelters would 





be | 
provided at various points along the streets and | 
they could also be linked by underground passages | 


heen completed, and a new testing laboratory is | to the tube railways and other stations. The model | 
being built and equipped. The construction of six | shown, illustrated how concrete tubular shelters | 
locomotives of the 4-8-0 class was in hand at|of this kind could be used in conjunction with | 


concrete-covered motor garages or car parks, | 
which would, in turn, be surrounded by earth and | 
concrete ramparts. In war time, these garages 
would provide blast-proof and splinter-proof cover 
for ambulances, first-aid posts, fire appliances, decon- | 
tamination stations and other A.R.P. requirements, 

id trailer equipped with seats for 18 passengers | all of which require protection in order to be in a| 
‘nd providing 100 sq. ft. of space for luggage, mails position to emerge quickly after the initial stages | 
and parcels. With the exception of the engines, | of an air raid. Further, these garages would, it is 


Ipswich at the close of the year under review, and 
work had been commenced on six of the 4-6-2 class. 
Purthe rmore, three additional Diesel rail motor 
trains were placed in service. Each of these com- 
prised one 102-h.p. motor unit seating 28 passengers, 
one trailer coach seating 36 passengers, and a 





SECOr 


pa be ’xes and final drives, the names of the makers claimed, provide immediate cover for a large number 


ich are not stated, the trains were constructed | of people who might be unable to reach the greater 





| for protection against air raids has been suggested | shore of the Rockaway peninsuls. 


George Washington Bridge, was almost completed, 
while as regards the bridge itself, construction work 
on the anchorage and ramps advanced steadily 
and must, at the time of writing, be practically 
finished. Plans have been prepared so that’ direct 
passage will be possible for vehicles between the 
George Washington Bridge, the Triborough Bridge, 
and other Harlem and East River bridges, when 
the City’s express highway system is completed. 
These changes, actual and proposed, form an 
interesting contrast to the slow progress made 
in London in spite of the fact that the Bressey 
report at least forms a basis upon which much- 
needed improvement might be built. As regards 
matters other than road transport, further progress 
has been made with the problem of unifying and 
co-ordinating railway tunnel operations, though it 
is evident that a great deal more remains to be 
done. A study was also made of the North Jersey 
transit system, including the origin and destination 
of passenger traffic, with a view to providing relief 
| of congestion and empowering the Port Authority 
to finance, maintain and operate the system either 
|directly or indirectly. Projects are in hand for 
deepening the Raritan River to 12 ft. up to New 
Brunswick, dredging a 27-ft. ship basin at Yonkers 
and creating a uniform channel 14 ft. deep and 
125 ft. wide in Jamaica Bay, along the northern 














COAL AS FUEL FOR INTERNAL- 
COMBUSTION ENGINES. 
(Concluded from page 443.) 

On the second day of the meeting, Tuesday, 
March 28, Wing-Commander T. R. Cave-Browne- 
Yave again occupied the chair. The subject for 
discussion was compressed-gas engines and 
marine gas engines, and the symposium on this 
subject comprised three papers. The first of these 
was entitled ‘‘ The Application of Town Gas as a 
Fuel for Internal-Combustion Engines,’’ by Dr. C. 
M. Walter; the second “ A New Injection System 
for Gas Engines,” by Mr. R. A. Erren ; and the third, 
** Gas Engines as an Aid to the Further Utilisation 
of Coal for Marine Purposes,’ by Mr. F. Gibbons. 
The Chairman read a synopsis of these three papers. 
In this synopsis, it was pointed out at the outset 
that recent investigations had shown the extent to 
which the chemical composition of the fuel influenced 
the performance of engines, and there appeared to 
be every indication that future designs, embodying 
the principle of fuel injection with high compression 
ratios, would result in performances with gas in no 
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way inferior to those obtained with the compression- 
ignition engine operating on fuel oil. A new injec- 
tion system was described in one paper by which the 
gas was admitted after the suction valve had closed, 
thus enabling a ful) charge of air to be taken in 
during the suction stroke. This method was 
claimed to offer operating advantages similar to 
those obtained with oil engines, and test results 
of an A.E.C, engine were given showing an improve- 
ment of the thermal efficiency of 20 per cent. to 30 
per cent., and of the maximum output of 30 per 
cent. to 40 per cent., as compared with coal gas 
taken in with the air in the ordinary way. 

The economic use of compressed gas for road 
vehicles had been rendered possible by the develop- 
ment of thin-walled bottles made of alloy-steel, 
weighing 124 Ib., and having a free gas capacity of 
330 cub. ft. at a working pressure of 3,000 Ib. per 
square inch. It was estimated that the total cost 
of compressed gas in a vehicle, including equipment 
charges, would be 37-3d. per 1,000 cub. ft. with gas 
at 4d. per therm, while road tests on modified petrol 
engines showed a gas consumption of 265 cub. ft. 
to be equivalent to a gallon of petrol. It was 
vstimated that the corresponding consumption equi- 
valent to a gallon of fuel oil would be about 365 cub. 
ft., the gas in each case being of 475 B.Th.U. per cub. 
ft. gross calorific value. Thus, town gas at 4d. per 
therm could, under certain conditions, compete 
favourably with petrol as a fuel for transport pur 
poses on economic grounds alone. For power gene- 
ration, however, by engines of up to 400 h.p. to 500 
h.p., town gas was not competitive unless the price 
was less than 3d. per therm, and in this field, coke- 
oven and blast-furnace gas offered the best possi- 
bilities. Apart from a few early experiments, it 
appeared that no experience of gas-engined ships had 
been acquired in this country. A large number of 
such vessels were, however, in operation in Conti- 
nental waters, particularly German, using gas pro- 
ducers. It was considered that the use of compressed 
gas for small craft operating on short routes also 
offered good possibilities of successful development. 


The Chairman remarked that it might be of 


interest to say a few words about the results of some 
tests which were carried out at the Royal Airship 
Works in 1926 and 1927 in burning hydrogen in 
conjunction with heavy oils for the Diesel engines of 
R. 101. The way in which the gas was burned in 
those engines was very simple. On the inlet side 
of the engine, down-pipes were arranged some 36 in. 
long, the inlet valve being at the top of the pipe, 
where the hydrogen was introduced at a pressure 
slightly greater than atmospheric, so that the 
quantity of hydrogen which entered the pipes was 
constant on a time basis. The engine was run 
as a normal compression-ignition engine, and 
when it was desired to burn hydrogen, the hydrogen 
valve was opened and gas allowed to pass into the 
air which was being taken into the engine. As 
the hydrogen throttle was opened the oil throttle 
was closed ; i.e., there was substituted for a certain 
proportion of oil a certain proportion of hydrogen. 

The results were very interesting, because it 
was found that it was possible to replace almost the 
whole of the oil Ly hydrogen and still maintain the 
same power. To show conclusively that at the 
compression ratio which was being used, viz., 16: 1, 
hydrogen would not pre-ignite, the test was con- 
tinued using a greater and greater proportion of 
hydrogen until the oil was eventually shut off and 
there was no oil used at all, and then the engine 
steadily slowed down and stopped. It must be 
remembered that the hydrogen was being supplied 
on & constant time basis and not on the basis of a 
constant amount of nydrogen per revolution, so 
that as the engine slowed down it took more and 
more hydrogen in each cycle. In those circumstances 
the engine did not pre-ignite or back fire ; it simply 
slowed down gradually, and when the oil was quite 
shut off, it stopped. 

Mr. J. Jones expressed surprise that Mr. Erren 
did not show in his paper any results of engines 
running with compression ratios higher than 10: 1, 
because it was well known that Mr. Erren’s engine 
had been tested with compression ratios up to at 
least 15:1. He thought that the Erren engine was 


the solution of pressure charging, because it seemed 
obviously foolish to pump two gases when it was 
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only necessary to pump one. With gas aspired 
into the engine, the efficiency was higher than with 
the Erren engine, and he thought that it was obvious 
that stratification occurred on the Erren engine at 
high brake mean pressures, which was undesirable. 
The Chairman, the previous day, had referred to 
supercharging. During the past year his company 
had had some experience of supercharging and had 
exported four gas engines of normal type which 
were fitted with superchargers. He believed, 
however, that, as he had previously said, the Erren 
system offered the simple solution of supercharging. 

Dr. J. S. Clarke said that in Birmingham, since 
1929, a considerable amount of work had been 
done on supercharging and it did offer the solution, 
and the fuel-injection principle which had been 
worked out independently from two sources gave 
one result and the mechanical supercharger gave 
the other. The main point was that they were 
getting the charging pressure up to atmospheric 
and he did not think it was desirable to go any 
higher with the gas engine, but there seemed to 
him to be a complete lack of information about the 
combustion of the gases. At Birmingham, they 
had tried to analyse them with their own apparatus, 
and he believed that Mr. Jones had seen some of 
their work a long time ago and had found it useful. 
If they took the charging pressure at atmospheric 
they could get 100 per cent. volumetric efficiency, 
and they were going to get very much higher mean 
effective pressure, because in most cases there was 
a disadvantage due to the great contraction after 
combustion which lowered the mean effective 
pressure. 

Mr. Senior said it must be very encouraging to 
know that a Diesel engine could be run so efficiently 
on gas without having recourse to pressure gas. 
He started with experiments on the Erren engine 
some twelve months ago, but he did not get quite 
the efficiencies which Mr. Erren himself obtained. 
It was necessary to take into account the horse- 
power for compressing the gas, and to get the best 
results on gas compression a pressure of 80 Ib. 
was employed. That appeared to be the optimum. 
He made very satisfactory tests at 30 lb. per square 
inch. Recently he had made tests on Mr. Erren’s 


latest development by injecting gas in patches. | 


Mr. Erren’s latest distributor injected gas after 
the inlet valve was closed. They tried different 
pressures, but most of the tests were at 80 Ib. 
For a 100-h.p. engine the compressor required 6 h.p. 
The efficiency so far obtained, taking into con- 


sideration the amount of horse-power required to | 


drive the gas compressor, as previously mentioned, 
was only 24 per cent. to 25 per cent., whereas 
with the simple system, such as he had been work- 
ing on and such as Mr. Jones had been working 
on, it was very easy indeed to attain under almost 
any conditions an efficiency of 35 per cent. to 38 
per cent. One of the difficulties which he found 
in running on Loughborough gas, where the benzole 
was not taken out, particularly with the Erren 
system of compressing gas, was that after running 
for some 24 hours he found, occasionally, that 
pre-ignition occurred due to the gas not having 
been de-benzolised. When he made the early 
tests on the Erren unit, he found that within three 
weeks the small air receiver eontained about 
5 gallons of spirit, chiefly benzole, so that there 
were slight difficulties to contend with which 
could be overcome, but it must be encouraging to 
know, particularly from the point of view of A.R.P., 
that a standard Diesel engine could be changed 
over to gas in a very short time without any altera- 
tion, and also that gas from gas producers using 
coke or other British fuel, could be satisfactorily 
employed. His tests during the last three weeks 
had proved that with suction gas from anthracite 
it was possible to obtain the same power as with 
the Diesel engine, but for reliability and for long 
runs it was a safe figure to take 10 per cent. less 


power; that, with suction gas, could easily be! 


obtained. 

The Chairman said it was desirable to be quite 
clear as to what Mr. Senior meant, because the 
matter was really the pivot of the discussion. Mr. 
Erren said “ Let us put into the engine a full charge 
of air and then let us put in gas after the inlet 
valve is shut,”’ and presumably the difficulty which 
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occurred in that connection was stratification. Mr. 
Senior had suggested that he had tried putting the 
gas in in patches, presumably with the idea of 
reducing stratification. The issue was this: Was 
it desirable to put air into the engine and fill the 
cylinder up with air, then shut the inlet valve and 
then put in gas under pressure, or was it desirable, 
as Mr. Senior suggested, to mix the gas and air 
properly first of all, and then to supercharge that 
mixture of gas and air into the engine. He under- 
stood that that was what Mr. Senior was suggesting. 

Mr. Senior said that that was not quite his point. 
If one took a Diesel engine supercharged at 2 |b. 
or 2} lb., more or less on the lines of the scavenging 
engine, which required only 1} lb., and got up to 
90 Ib. brake mean pressure, his idea was to super- 
charge at that pressure and draw the gas in with 
the air. The mixing must not be done before it 
entered, but just prior to entering, the cylinder ; the 
mixing would be done as the charge entered the 
cylinder, and not outside the engine. 

Mr. K. W. Williams said that Mr. Senior had 
made the point about dual fuels. Personally, he 
would submit that dual fuels were inadmissible ; in 
other words, if a gas producer vehicle would not run 
on gas, and gas alone, there was something wrong 
with it. It was undesirable to have two fuels. 
He submitted that if it were a question of better 
acceleration or of climbing a hill at a higher speed, 
it would be far better to follow the line of tem- 
porarily generating steam for the boost; but to 
admit that it was necessary to use Diesel fuel 
at times was wrong, and Mr. Tritton had put it 
very admirably the previous day when he had 
said that in that case the driver would use it, 
and would use it alone. 

Dr. Thurston asked whether in the pressure gas 
injection engine any experiments had been made 
with a view to doping the gases to see whether it 
was possible to put up the compression ratio, and 
also inquired whether experiments had been made 
with different gases to see whether the compression 
ratio could be increased with certain particular 
types of gas. 

The Chairman remarked that he would like to 
carry that a little further. There was no very 
conclusive evidence at present that a gas-air mixture 
would not stand compression ratios of 16 to 1. 
He had compressed hydrogen and air to compression 
ratios of 16 to 1 without a sign of pre-ignition. He 
said that he would like to ask for further information 
on that point. It would be interesting to know 
just what evidence was available to show that it 
was not possible to use higher compression ratios 
with gas-air mixtures. His own experiments, so far 
as they had gone, showed that that was possible 
with hydrogen, and if it could be done with hydrogen 
he imagined that it could be done with almost 
anything else. 

Dr. J. 8S. Clarke said that in the experiments 
with which he had been associated they had gone 
up to 17 to 1. They had a compression-ignition 
engine and fitted a magneto, but when they cut out 
the magneto and went up to 17 to 1, had found that 
the town gas-air mixture would not ignite. To 
come back to fundamentals, the self-ignition tem- 
perature of carbon monoxide was about 600 deg. ©. 
and that of hydrogen was about 650 deg. C., speaking 
in round figures, while the temperature at the 
end of the charging stroke of an engine working 
on the Otto cycle was round about 370 deg. ©. 
absolute. Taking town gas having a self-ignition 
temperature of 630 deg. C., the corresponding com- 
pression ratio was 13 to 1. The matter was in- 
dependent ‘of mixture strength. In practice, how- 
ever, it was possible to go up to 17 to 1 without 
ignition, owing to the complex nature of the gas. 
It showed how incomplete the state of knowledge 
was that there was no information in this country 
on the self-ignition temperature of gas-air mixtures 
for town gas for adiabatic compression, although 
there was plenty for atmospheric pressure. 

Captain Acworth remarked that Sir Reginald Hall 
had asked him to emphasise the importance of the 
matter from the point of view of the very serious 
position in which the country would find itself if 
some emergency measures were necessary to convert 
ships if there were any shortage of oil fuel. In sub- 
marines people grew accustomed almost from boy- 
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the difficulties foreseen by those not accustomed 


to that form of storage of power need not be taken | 


too seriously into account. He could say from 
many years of experience that provided that 
the weight of the cylinders could be _ borne, 
there were great possibilities in the use of com- 
pressed gas at sea. When he was in submarines they 
had enormous quantities of air and gases under 
pressure, but it was quite clear from the papers 
which had been presented that great advances 
had been made in connection with the cylinders 
for containing gases and the pressure at which the 
gases could be stored. 

Mr. J. Jones said Mr. Hardy had referred to a 
very interesting point, that the one place where the 
alternative fuel engine should score should be in 
its marine application. It would enable a ship to 


bunker coal at any port in the world or to bunker | 


oil, whichever was desired. He thought that the 
alternative fuel engine had now opened up the way 
for British engine builders to supply coastal boats 
with engines, but it would be better to buy an engine 
which had been developed over a number of years 
and had been improved, rather than to set up 
a specification and design the engine for the engine 
builder. 
500 h.p. for marine work should be specified to 
be reversible. A straightforward moderately high- 


speed gas engine had been available for years, | 
and reversible gearboxes which were absolutely | 
reliable and quicker to work than the reversing | 


of any engine, had been available; they would 
offer a solution of the problem. 


the gas plant part of the problem, the gas pro- 


ducer should be designed as a piece of machinery | 
There was no reason why | 


and not as a boiler. 
the fuel should not be fed automatically or why the 
ashing should not be done in the same way. 


Mr. R. J. Welsh said he had been interested in | 


the use of compressed gas. He had been working 
out the size of the compressed-gas cylinders required, 
and to give the equivalent of 50 tons of fuel some- 
thing like 12,000 bottles of the size mentioned in 
the paper would be needed, and they would occupy 
50,000 cub. ft. of the ship’s hold. 


Captain Bennett said he would like to refer to| 


the difficulty of obtaining a generator or producer 
which was automatically fed, and the ashes and | 
clinker from which were automatically ejected. In 
his own works they were daily operating a producer 
which was automatically fed with a very inferior | 
type of fuel containing a very large percentage of 
ash, but they had no difficulty whatever in auto- 
matically ejecting all the clinker from the generator 
without any labour whatever being required. In 
addition, they were able to produce steam by 
having an annular boiler arranged round the | 
generator, and by so doing they utilised what would 
otherwise be waste heat for the production of steam, | 
and obtained all their steam requirements from the 
waste heat. 

Mr. Hamilton Martinaid that references had been 
made to containers and the weight of them. There 
was a firm in England who had developed steel con- 
tainers very much lighter than the existing ones. 
They were welded and externally reinforced. They 
were going through a test at the moment, and it 
was hoped that they would be passed. It was 
claimed that they could not explode ; if the pressure 
was too high they leaked, so that they were 
safe. They were about half the weight of the ordinary 
containers, and ought not to be costly. While 
awaiting the approval of the authorities, they were | 
not on the market in this country, but many of them 
had been made abroad, and thousands were in use 
there. They were made of a high-duty light alloy. 
In this country, it was desired to make the containers 
ot welded steel. The light alloys, however, were a 
quarter of the weight of the drawn bottles, but were | 
too costly in the larger sizes. For large quantities, | 
he thought the type of bottle referred to would 
provide a solution. 


} 
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te Electric Supply Corporation, Limited, Victoria 
V couse, Vernon-place, Bloomsbury-square, London, 
Ht -1, inform us that 365,140,289 units were sold during 


38, as compared with 348,236,650 in 1937, representing 
an increase of 4-85 per cent. 





hood to handle gases under pressure, and many of | 


There was no reason why an engine of | 
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The Training of the U Nile. By F. Newnovse, 


Published in collaboration with The Institution of Civil | 


Engineers. London: Sir Isaac Pitman and Sons, 
Limited. [Price 6s. net.) 

Tuts book begins with a condensed historical 

summary of what has been done since 1901 to give 

effect to the general scheme of development of the 

Upper Nile originally outlined by Sir William 

Garstin. 


author deals with the areas which are capable of 


cultivation as well as with the amount of water 
required for that purpose, and then discusses the 
sources of water supply and the losses which occur 
at various places. He later deals with the charac- 


teristic features of the various channels and tribu- | 


taries and, by means of a chart, provides a graphic 
picture of what happens to the water during its 
journey, by comparing discharges taken approxi- 
mately simultaneously at various stations along the 
river. The water losses are then dealt with in 
greater detail, various schemes are discussed, 
some of which would entail the diversion of a sub- 
stantial part of the flow with a view to minimising 
the losses and, by a process of elimination, a solution 
is suggested confining the programme to the 
remodelling of the existing river. Broadly speaking, 
it appears that this might be done either by means 
of a double embankment or, possibly, by only 
embanking the left side, the object of this arrange- 
ment being to leave the right bank as a spillway 
to cope with excess water which might otherwise 
arrive at inopportune times and be a menace to 
other parts of the country. 

The whole programme is presented as being 
contingent on the building of controlling works 
at the outlet to Lake Albert for both storage and 
flood protection purposes. At present the Sudd 
region, in other words, the swamps of the southern 
Sudan, constitute a safeguard against excessive 


Following an introductory chapter, the | 


values at which they are maintained. In most of 
the cases examined it is found that the solution- 
metal interphase can be thought of as consisting of 
|a number of insulating fields, and two fields across 
which an appreciable net current flows owing to 
the reactions occurring at the electrode. Subsequent 
contributions deal with the influence of time, solute 
nature and solute concentration on the potential in 
aerated solutions, and an account is given of the 
electrode potential behaviour of metallic mercury, 
lead, silver and copper in contact with aerated 
| aqueous salt solutions. In discussing iron, special 
‘reference is made to the relationship between 
electrode potential and rate of corrosion. Results 
obtained by the authors themselves are included, and 
indicate the effect of a number of variables upon the 
electrode potential behaviour of iron in aerated 
| aqueous solutions. The seventh contribution con- 
| tinues an examination of the electrode potential 
| behaviour of metals in aqueous salt solutions, the 
| metals dealt with including antimony, arsenic and 
| tungsten. The results at present available, however, 
| are not sufficiently developed to provide a complete 
| explanation in the case of magnesium in aqueous 
| solutions. Concentration polarisation sometimes 
|plays an important réle in over-voltage even at 
| moderately low current density and this aspect 
| of the subject is well summarised in an appendix 
| which also refers to the considerable amount of 
| research work recently carried out at Cambridge on 
over-voltage phenomena. 
Concrete Construction. 
London: Concrete 
15s. net.]} 


REYNOLDS. 


By Cuaries E. 
[Price 


Publications, Limited. 


| TuIs is a practical treatise on concrete construction, 
| the first half being devoted to the general principles 
|of planning and preparing for the work, and the 
| latter half to their application in the construction 
| of foundations, buildings and engineering structures. 


The former contains 179 and the latter 221 illus- 





flood flows. At certain seasons the river spills | trations, included in 505 pages. Estimates and 
into them, thereby causing a considerable loss of | costs are given for typical reinforced concrete work 
water by evaporation. The author suggests that! on @ basis of 9 per cent. net profit, together with 
with the embanking of the river these areas might | the economic life of construction plant and its rate 
become populated owing to the favourable nature | of depreciation. The properties of normal, rapid- 
of the soil for agricultural purposes. As a result, | hardening and high-alumina cements, together with 
they would be lost as a flood escape. He accor- | different kinds of fine and coarse aggregates are fully 
dingly suggests that, in addition to the control | discussed, reference being made to the quality and 





|afforded by the proposed Lake Albert dam, use| supply of the requisite water. Since the British 


| appeal to the specialist in a field of physical research, 
| which is rapidly assuming considerable importance. 


‘indicated the possible occurrence on some metals in 


| potentials of metals are established, and of the 


might, with advantage, be made of the recently- 
completed Gebel Aulia reservoir by so regulating 
the water level as to flood certain unproductive 
areas in the central Sudan immediately above the 
dam and thus to a certain extent re-establish the 
evaporation surfaces. Mention is made of the 
existing Sennar Dam and of the proposed Lake 
Tsana dam and the part which the latter would 
play in the economy of the river is explained. The 
book concludes with a list of the various works, 
both existing and contemplated, which make up 
the final scheme, together with an estimate of the 
total cost. It is well provided with maps and 
statistical tables of various kinds. 


The Electrode Potential Behaviour of Corroding Metals 
in Aqueous Solutions. By O. Garry and Dr. E. C. R. 
Spooner. London: Oxford University Press (Hum- 
phrey Milford). [Price 25s. net.] 


Tuts volume by Messrs. Gatty and Spooner will 


The text consists of ten contributions devoted to 
the fundamental principles underlying the theoretical 
aspects of electrode potentials and shows how these 
principles can be applied in particular cases ; 
later, the underlying principles are developed and 
the experimental results are expounded in the light 
of electrical polarisation and corrosion rate data. 
The theory of electrode potentials and the results 
of recent investigations on the subject are discussed 
in a detailed and logical manner. The authors have 


Standard Specification no longer contains an obli- 
gatory test for neat cement, the rates of hardening 
have been tabulated at various ages for these 
cements as percentages of the compressive strength 
at one year for cubes of 1: 2:4 concrete. This is 
not an altogether satisfactory basis, since the 
strengths are different at that age, the early strength 
of high alumina-cement being outstanding. Reason- 
able strengths requirements of 3:1 mortars are, 
however, quoted as required by the Ministry of 
Transport and the London County Council for the 
Portland cements only. 

It will be generally admitted in these days of 
machine mixed concrete, when the quantity of 
water can be controlled fairly accurately at the 
mixer, that the aggregate is often the chief source 
of trouble in reinforced concrete work. It may well 
be asked, therefore, if the time has not arrived to 
| put the grading results for coarse and fine aggregates 
| on a sounder basis than the common ones described 
here, both for the laboratory and field tests. At 
present it is usual to obtain the weights of aggre- 
gates between consecutive sizes of sieves and to add 
these up to indicate the total weights which would 
be retained on or pass through each sieve. This 
seems quite unnecessary since a true fineness 
modulus and the surface areas can be readily 
obtained from the weights of aggregates of suitable 
shapes, the denseness being obtained by the weight 
per cubic foot (see “‘ Aggregates” in ENGINEERING, 
December 19, 1930). 

Reinforcement is clearly described and includes 
the supply of steel, its quality, sizes, lengths and ite 





de-aerated solutions of regions of adsorbed hydrogen 

which, while being impenetrable to ions of the 

electrode metal, yet allows of electron transfer. 
The first contribution is devoted to a study of the 


cutting and storage on the site. Portable machines 
for cutting and bending are illustrated. Methods of 
assembling, bar spacing and ties are described and 
the costs of bending and fixing are given. . Much of 





mechanism by means of which the stationary 





the descriptive matter deals with general engineering 
construction practice, but since one of the chief 
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characteristics of reinforced concrete work is the 
necessity for shuttering, even in pre-cast work, 
this is fully and well described for a large variety 
of work and is a very useful portion of the book. 
The matters covered include typical shuttering and 
supports for retaining walls, columns, panel walls, 
floors, slabs and beams, hollow floors, roofs, stairs, 
decking, bowstring girders, arches, and other mis- 
cellaneous work. 


The Commissioning of Hlectrical Plant and Associated 
Problems. By R. C. H. Ricuarpson. London: 
Chapman and Hall, Limited. [Price 21s. net.) 

In this work, which is the fifth of Chapman and 

Hall’s Monographs on Electrical Engineering, 

Mr. Richardson has broken new ground, since there 

is no other single volume covering the large variety 

of problems which are liable to arise in specifying 
and installing electrical machinery. The subject- 
matter is divided into five sections dealing with 
alternators; alternating-current motors; trans- 
formers; direct-current motors and generators ; 
and converting plant, including rectifiers. This list 
demonstrates both the extent and the limitations 
of the ground covered. It will be noted that there 
is no section devoted to motor starters and other 
control gear. Although there are obviously limits 
to the contents of a single volume, it may well be 
felt that no such study of electrical machinery is 
complete without a discussion of control gear, 
which in practice is responsible for a considerable 
proportion of the troubles which arise. A sixth 
section gives a brief summary of alternating-current, 
vector theory and notation. The scope of the 
various sections may be judged by a summary of 
the contents of the chapters on alternators. The 
first covers drying out and tests prior to putting 
into service, including the checking of protective 
gear; the second is devoted to parallel operation 
treated descriptively rather than mathematically ; 
the third deals with troubles; and the fourth is 


chiefly concerned with regulation and short circuits | 


and their calculation. This last section is referred 
to as conditions relative to running and commis- 
sioning, which is not perhaps a very satisfactory 
title. 

The chapters on direct and alternating current 
motors are somewhat similar in scope and treat- 
ment although briefer, and the same may be said 
of the section on transformers. These are generally 
satisfactory and cover most requirements, but it 
can hardly be considered sufficient at the present 
time to dismiss on-load tap changing and Petersen 
coils in single paragraphs. The few sentences on 
the Buckholtz relay are also inadequate, since this 
type of protection is becoming increasingly impor- 
tant. It has, however, been found to be unstable 
until a transformer has been in commission for 
sufficient time for all residual air to be eliminated. 
The most unsatisfactory part of the work is 
undoubtedly the short section on mercury are 
rectifiers. These are liable to present a far greater 
range of problems and troubles than would be 
expected from the short account given. Although 
certain aspects of the book may be criticised as 
inadequate, it may be admitted that this is perhaps 
inevitable, since one man can hardly have met all 
the troubles which electrical plant is heir to. Its 
main weaknesses are insufficient attention to 
auxiliary circuits, wiring and connecting up, and 
perhaps an undue bias towards technical and 
descriptive matter. It has not the authority of 
Miles Walker's monumental Diagnosis of Faults in 
Electrical Machinery, to which it must inevitably 
be compared, but it wil’ prove a useful complement 
to Dover’s Power Wiring Diagrams on the shelves 
of engineers responsible for the installation and 
running of plant. 


The Science of Production Organization. By Proressors 
E. H. ANpeRson and G. T. Scuwennine. New York : 
John Wiley and Sons, Incorporated. London : 


Chapman and Hall, Limited. [Price 17s. 6d. net.] 


Iw their preface to this volume, the authors state 
that, while many books have been written on the 
combined subjects of organisation and management, 
that of management has received the more attention, 
the question of organisation having been but 
scantily treated. 


They feel that organisation is 
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such an important factor in the running of business | 
concerns, that it deserves exclusive and exhaustive | 
treatment in which its fundamentals should be laid | 
down. Their book, which comes from the United 
States, contains nine chapters, each devoted to some 
specific aspect of organisation. The first contains 
definitions of the various functions involved in the 
running of a works. The main three given are of 
organisation, administration, and management. 
While closely associated, these are distinctly 
different functions and it is desirable that their 
range should be understood and defined. To many | 
people, a definition of each of these may offer some 
difficulty and many readers will agree, perhaps, 
with the authors’ suggestion that, sometimes, like 
Topsy, they “just grew.” It is mentioned that | 
organisation was considered by Carnegie to be so 
important that he said “ Take away all our factories, 
our trades, our avenues of transportation, our | 
money, but leave me our organisation, and, in four | 
years, I will have re-established myself.” 

A number of definitions of organisation are given, 
but there is a concensus of opinion that by organisa- 
tion is meant the arrangements under which all the 
functions necessary to achieve the end of a particular | 
business unit are brought to fruition. About) 
administration there is, perhaps, more confusion of 
thought than is the case with organisation. Many | 
definitions are quoted but these could be approxi- | 
mately epitomised as the control, or the arrange- | 
ments necessary, for carrying out a policy. Out} 
of all the definitions quoted for management, the | 
simplest and, perhaps, the best is that “‘ management | 
proper is the function in industry concerned with | 
the execution of a policy.” These three definitions | 
put into their logical order could be stated as 
follows :—Administration—control of policy: Or- 
ganisation—arrangements for carrying out policy : 
Management—execution of policy. 

In the remaining chapters “ Environment and | 
Evolution of the Theory of Organisation,” “* The 
Organisation of Work,” “* Organisation Structure,” 
“Types of Organisation,” &c., are discussed, | 
Probably the most useful chapter is that applied to 
the discussion of the definitions mentioned. A | 
number of references are made to scientific manage- | 
ment and the work of Taylor and Gilbreth, as also | 
to motion and time study. The somewhat interest- 
ing claim is made that one of the first principles | 
sought in scientific management is “the develop- | 
ment of true science.” Bearing in mind the variable | 
and insufficiently known factors presented by each | 
individual personality concerned with management, | 
it might appear that true science could hardly have 
less promising material on which to work, especially 
in view of the fact that other uncertain factors are 
also present. In view of these variables, it would 
seem that management cannot be truly scientific ; 
herein lies the weakness of the statement and, 
incidentally, of “ scientific’? management itself. 
The question is one of wisdom and judgment rather 
than science. Throughout the book, many quota- 
tions are made from other writers, both American 
and British ; these include Adam Smith and Oliver 
Sheldon. An eight-page bibliography is given, 
together with an index of the names of the writers 
quoted, with the pages on which the quotations are 
given. There is also a general index. 


ipplied Geophysics in the Search for Minerals. By Pro- 
ressor A. 8. Eve and Prorgssor D. A. Krys. Third 
edition. London: Cambridge University Press. 
[Price 16s. net.] 
THE present volume on the fascinating subject of | 
geophysics, which has now reached its third edition, 
is an authoritative study of the theoretical and 
practical aspects of the various schemes of explora- 
tion now pursued. During the last six years 
extensive investigational work has been carried 
out, in some cases with spectacular success. Of 
the 150 salt domes at present known to exist in the 
Gulf of Mexico District, 110 have been found by 
geophysical methods. It is well to remember that 
after the pressing claims of mining have received 
attention, there will follow a long period of funda- 
mental investigations which will illuminate many 
of the problems which await solution in geology. 
The authors in this volume detail the principal 
developments which have taken place during recent 
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years. Magnetic methods have become an estab 
lished adjunct in prospecting for magnetic ores and 
more recently, for salt domes, but there are som: 
minerals which possess but feeble magnetic proper 
ties, and it is in the prospecting for such ores that 
the more recent geophysical methods have been 
evolved from known principles of physics. 

In the field of magnetic methods, small portable 
types of horizontal and vertical magnetometers 


have been perfected, application has been made of 


the vector method of plotting the magnetic ano- 
malies, and the successful extension of resistivity 
methods has resulted in further improvements in 
technique. A modification has now been made 
of the alternating current ratiometer method of 
Broughton Edge and Lundberg, by means of which 
the contact resistances at the potential stakes are 
eliminated. Marked developments have been 
recorded in electrical coring methods in order to 
obtain indications of water, oil, &c. The method 


consists in lowering the electrodes, by means of 


insulated cables, down an uncased borehole, so as 
to obtain the resistivity of the material surrounding 
successive points of the boring. Schlumberger 
has now made an important improvement in the 
technique involved ; if a non-polarisable electrode 
is lowered down an uncased borehole and connected 
by an insulated wire to a potentiometer, the other 
side of which is suitably earthed, then it will be 
found that a varying self-potential may be indicated 
and recorded. While it is easy to understand the 
resistivity of a rock specimen it is more difficult 
to account for the self-potential observed in bore- 
holes. It is considered that this self-potential is 
due to electro-filtration or electro-osmosis. A short 
survey is made of the methods now in use for 
exploring in sub-surface geology, by means of which 
it is possible to ascertain the approximate depth 
below the surface of the earth of one or more discon- 
tinuous surfaces which may be horizontal or inclined. 








STUDIES OF SEWAGE 
PURIFICATION. 


Tue Public Health Services of the United States 
have published two reprints* from the Public Health 
Reports on experimental work in sewage purification, 
each of which is a valuable contribution to our know- 
ledge of the treatment of sewage by the activated-sludge 
process. It has been shown in a previous investigation 
that very high rates of oxidation are obtained when 
sterile sewage or synthetic sewage is aerated in the pre- 
sence of pure cultures of bacteria isolated from activated 
sludge. The increased quantity of oxygen used, 
following the addition of the food, was attributed to 
the oxidation of this added material. In the first 


| paper, a somewhat similar study of biochemical 


oxidation is given in which natural activated sludges 
obtained from sewage-treatment plants is used. The 
results of an experiment show that biochemical oxida- 
tion rates are not necessarily limited to the established 
natural rate and demonstrate the acceleration of rates 
of oxidation of organic matter in sewage under artificial 
conditions of treatment. Data are given which indicate 
that rates of oxygen utilisation by the sludge in an 
experimental plant vary considerably, and to estimate 
the biochemical activity of the sludge, information 
is required in addition to that concerning the extent 
and rate of oxidation of a sludge mixture. Data on 
oxygen utilisation of a sludge alone, and on the same 
sludge fed with single and multiple increments of 
various substrate nutrients, were therefore obtained. 

The first two results of practical interest are that 
the oxidation rates in activated sludge vary consider 
ably, depending upon conditions of operation and that 
oxidation rates are obtained in the activated-sludge 
process very much greater than the normal biochemical 
oxidation rate observed in streams. The explanation 
is also given for the high rate of biochemical oxidation 
obtained in the activated-sludge process by the develop- 
ment of a mass of bacteria by the provision of food 
and maintenance of proper aerobic conditions for their 
rapid propagation. The quantity of oxygen used by 
the unfed or control sludge portion is also a criterion 0! 
sludge condition. A conclusion, also of practical 
interest, is that the rapid reduction in the oxygen 
requirement of fed-activated sludges due to the rapid 
oxidation of substrate indicates the practicability 
of tapered aeration in plant operation. The invest 
gation indicates that there is no single optimum 

* Studies of Sewage Purification. Reprints Nos. 195: 
and 1999. Public Health Reports. United States 
Government Printing Office, Washington, 1938. {Prec 
10 cents and 5 cents.) 
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quantity of activated sludge that should be carried | 


in all plants, but rather that each plant will require a 
different optimum quantity of sludge dependent 
upon the character and strength of sewage and the 
cycle of operations. In general, for the most economical 
operation, no more sludge than is necessary to maintain 
a satisfactory plant effluent should be carried. 

The second series of investigations included obser- 
vations on the effect of variations in the initial numbers 
of bacteria and of the dispersion of sludge flocs on the 
course of oxidation of organic material by bacteria 
in pure culture. Former investigations, conducted 
with simple reducible media and with pure cultures of 
bacteria, have given grounds for the conclusions that 
under natural conditions oxidation does not occur in 
the absence of living biological agents, takes place 
only as a result of the metabolic activity and prolifi- 
cation of living bacteria, and is proportionate, though 
perhaps not directly, to the number of new cells 
produced. Also, that in a given set of such oxidations 
carried out under standardised conditions, the initial 
course of the oxidation observed will be governed by 
the number of effective units of living bacterial proto- 
plasm present at the start of each series of observations. 

The experiments were carried out with the initial 
concentrations of bacteria intentionally varied within 
wide limits by two different methods and with the time 
intervals between examinations so shortened that 
frequent determinations were made during the critical 
stage of the reaction. The first experiment was to 
determine the effects of initial bacterial populations 
on growth rates and resultant oxidation and required 
two investigations. Initial population varied by 
multiple increases in the volume of the inoculum and 
initial population acting on substrate varied by the 
introduction of food increments. The second experi- 
ment was to determine the effect of dispersion of 
bacterial flocs on the course of oxidation. In previous 
investigations it has been suggested that activated 
sludge developed by pure cultures of zoogleal bacteria 
simulates natural activated sludge to a remarkable 
degree, both in the production of a firm and tenacious 
sludge and in the purification and oxidation accom- 
plished by the sludge. In bringing about the oxidation 
reported, this pure culture sludge was kept continuously 
dispersed throughout the medium by the agitation of 
aeration ; the sludge in a quiescent state settles quite 
rapidly. Consideration was therefore given to tests 
indicating the part that this dispersion of the flocs 
may play in the efficiency of the oxidation process. 
The conclusions deduced from the experiments are 
that the rate of oxidation of bacterial food during the 
early hours of incubation is dependent on the number of 
living units of bacteria present at the start ; the greater 
the initial numbers the more extensive the initial 
oxidation. The rate of oxidation is also influenced 
by the degree of dispersion of bacteria or bacterial 
flocs, in the presence of a dispersed food; adequate 
dispersion is required to produce extensive oxidation. 

A logical explanation, based on the influence of 
bacterial numbers and their dispersion on oxidation, is 
provided for the mechanism of the very rapid rate of 
oxidation obtained with pure culture activated 
sludges and of the same phenomenon as it occurs in 
the activated-sludge process of sewage treatment. 








New Evecrric PowEer STATION FOR YORKSHIRE.—It 
is announced that the Yorkshire Electric Power Company 
is to proceed immediately with plans for the construction 
of a new electric power station at Mexborough. 

TH PORTOBELLO GENERATING STATION OF THE 
EDINBURGH CORPORATION : ERRATUM.—We regret that 
in the article on the Portobello generating station of the 
Edinburgh Corporation, which appeared on page 433 of 
our issue of April 14, the figures regarding output and 
operation, which were given in the last paragraph of the 
article and in the accompanying table, referred to the 
months of December, 1938 and 1937, respectively, and 
not to the years 1938 and 1937. The electricity generated 
at Portobello during 1936-37 actually amounted to 
—— kWh, and this fell to 394,767,100 kWh in 
937 38. 


Roap TRANSPORT DEFENCE EMERGENCY ORGANISA- 


TION. —The Minister of Transport has requested us again 
to remind operators of goods vehicles that the basis of 
the organisation of goods transport by road, in time of 
emergency, is the grouping of such vehicles in accordance 
With the Ministry’s scheme. Mr. Leslie Burgin is glad 
to note that this grouping is proceeding in all the Traffic 
a _but he also observes that a considerable propor- 
ion ol 


operators have not yet grouped their vehicles. 
He wishes to impress most strongly upon all operators 
(including ‘“* C ” licence operators) who have not yet 
grouped their vehicles, the prime importance of doing so 


without further delay. He would once more emphasise 
that such grouping is solely related to emergency condi- 
= ind has no effect whatsoever on peace-time working. 


Operator with ungrouped vehicles is a detriment to 
the national interest, as the existence of such vehicles 
will hamper the smooth working of goods transport in 
the event of war. Moreover, he will be at a definite 
ge as he will be liable to meet with delay and 
ity in obtaining petrol. 


disadvanta 
diffic 





PORTABLE AUTOMATIC 
COUNTER. 


A sIMPLE portable automatic traffic counter, which 
is used in connection with the extensive road- 
traffic surveys that are now being undertaken in the 
United States, is described in a recent issue of Public 
Roads by Messrs. R. E. Craig and 8. E. Reymer. The 
counting unit is of the electromagnetic type, such as is 
used in telephone exchanges, with the necessary relays 
and batteries. It is housed in a metal box with a carrying 
handle and is fitted with a small window through which 
the dials can be read. It is connected to a pneumatic 
detector comprising a road switch, which is mounted 






Fig. § 


i \\ a. 
Ss 5s SS 1 












x 





Actuating 
ements 











“<<< 


jujjalyjainiai 





(6770.6.) 


on the inside of a lid of an ordinary tin container. 
This lid carries a spring clip to which one of the leads | 
from the counter is fixed, while the other is connected | 
to a short length of insulated wire which is protected | 
by a bush. The necessary length of rubber tubing is 
secured to the switch by a 4-in. brass nipple and 
reducer. The switch itself, details of which are given 
in Figs. 1 and 2, is a modified motor-car oil pressure 
gauge, the principal change being that a rubber 
diaphragm, 0-007 in. thick, is substituted for the 
copper diaphragm to increase the sensitivity. This 
rubber is sandwiched between and cemented to two 
paper discs, the entire unit a, Fig. 1, being then cemented 
to the base 6 with a rubber cement, such as is used for 
metallic surfaces. The fixed contacts on the frame c 
were originally flexibly mounted with respect to their 
actuating elements, but it was found necessary to 
secure them rigidly to the latter, as shown at d, Fig. 2, 
in order to eliminate vibration and consequent errors. 
A wiring diagram of the traffic counter is given in 
Fig. 3. The road switch contacts are shown at e 
and are connected to the plug f. This plug is inserted 
in the jack g and the switch his closed. The passage of 
vehicles causes the contacts e to close momentarily, 
thus cloging the contacts i. These, in turn, operate 
the counter & through the relay 1. The closing of the 
contacts e also charges the condenser m, so that when 
the contacts are opened by the passing of the vehicles 
its discharge causes the holding time of the contacts ¢ 
to be increased. This arrangement also ensures that 
the counter shall be operated by vehicles travelling 
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speeds and prevents sparking at the 
| contacts e. Sparking at the contacts i is similarly 
| suppressed by the condenser and the resistance o. 
The operation of the detector is as follows: The 
rubber tubing mentioned above is stretched across 
the highway, so that each pair of wheels passing over 
it causes an air pressure impulse to move the rubber 
diaphragm in the road switch. The movement 
of the diaphragm, in turn, actuates the contacts, 
closing the battery circuit and energising the relay 
in the counting unit. The end of the tubing remote 
from the diaphragm is left open to equalise the 
inside and outside pressures, as this eliminates errors 
from air surging as well as false operation from changes 
in temperature. Laboratory tests have shown that 
| the counter will respond to impulses at 0-072 second 
| intervals. This enables the counter to register both 
| axles of a vehicle with a wheelbase of 9 ft. 6 in. 
| travelling at speeds upto 90 m.p.h., or of a vehicle with 
| a wheelbase of 12 ft. 10 in. travelling at speeds up to 
|122 m.p.h. The first wheelbase is the average 
| of 15 of the most popular makes of car having wheel- 
| bases of less than 10 ft. The 12 ft. 10 in. wheelbase 
|is the maximum for domestic nger cars. 
|The complete apparatus, including batteries, pneu- 
| matic detector and connecting cables, weighs 16 lb. 
| Tests with this apparatus made on paved roads 
| showed an overall error of — 1-7 per cent., or less 
|than the usual error for a photo-electric counter 
| operating under the same conditions, while comparative 
tests between the portable counter and a fixed type 
| photo-electric recorder showed that the overall error of 
the former was + 0-3 per cent., and of the latter 
+ 1-1 per cent. As a test of sensitivity, a tube 50 ft. 
long was attached to the road switch, so that the latter 
was 28 ft. from the edge of the pavement. The tube 
| was then stretched to 52 ft. Under these conditions 
the over-all error was — 1-8 per cent., the nearest 
wheel of about half the vehicles counted being roughly 
40 ft. from the diaphragm. The machine appeared 
to count as accurately in the far line as in the near one. 
The counter was also tested for accuracy in counting 
vehicles travelling at various speeds and was found to 
record satisfactorily at speeds between 5 m.p.h. and 
70 m.p.h. Considerable experimenting with different 
methods of installing the tube on roads having different 
cross-sections and profiles showed that where the tube 
was installed very loosely so that it conformed almost 
exactly to the cross-section the accuracy was satis- 
factory. It was also noted that the longitudinal 
profile had more effect on the accuracy than the cross- 
|section. The number of vehicles that can be counted 
with one set of batteries is not definitely known, but 
this is at least 100,000 where the traffic is of such 
volume that the batteries lose their charge through use 
rather than deterioration. The poorest tubing withstood 
the passage of about 18,000 vehicles, and it is estimated 
that the best grade would count 300,000 or 400,000 
before wearing out. Failure is less due to frictional 
wear or impact than to piercing by small stones. The 








|detector and counter can be installed in about 10 


minutes. 


THE NATIONAL PHYSICAL 
LABORATORY REPORT. 


THE annual report of the National Physical Labora- 
tory, recently published by H.M. Stationery Office, at 
2s. 6d. net, presents an account of last year’s work in 
a compact and readable form eminently suited to the 
wide range of industrial development which the Labo- 
ratory researches are intended to serve. Among sub- 
jects to which attention is more especially directed are 
the acoustics of buildings, and the associated problems 
of noise abatement in modern factories, offices and flat 
dwellings ; and precision measurements of engineering 
components in relation to mass production. The 
Executive Committee is most anxious that architects, 
building contractors, engineers and industrial firms as 
a whole should appreciate and utilise the many facilities 
now available for consultative advice, routine test work 
and experimental verification of every description 
within the range of the Laboratory’s activities. 

Another aspect of building concerns the protection 
against X-rays afforded by special concretes containing 
barium and similar substances. This study is one of 
many by which the Physics Department has contri- 
buted to the safety of radiologists. Researches in 
engineering have been particularly concerned with the 
properties of new materials offering improved perform- 
ance at elevated temperature. Studies of fatigue under 
combined stress, and of impacts suffered by the wheels 
of road vehicles, have been continued, while new work 
has been started upon the damping characteristics of 
metals. For aerodynamic research, five new wind 
tunnels are under construction, of which two are for 
special problems connected with turbulence and with 
high air speeds at which compressibility effects assume 
importance. The Metallurgy Department has been 
seriously concerned about inter-crystalline cracking of 





‘aluminium alloys exposed to corrosive agencies. 
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In connection with electrical engineering, perhaps 
the most important investigations are those of syn- 
thetic-resin materials, with special reference to the 
relation between power factor and chemical or physical 
constitution. High-voltage research into the protection 
of overhead transmission lines has been continued, while 
valuable advances have been achieved in automatic 
radio transmission and the analysis of atmospherics. 
The volume of routine ship testing has been less than 
usual during 1938, with the result that substantial 
progress has been possible in fundamental researches 
directed to propulsion, resistance in vibration problems 
affecting a great variety of mercantile designs. It will 
be apparent from this very brief survey that the Report 
bears on every aspect of engineering and merits wide 
spread attention. The report is well indexed and con- 
tains ample references to the detailed accounts of 
researches in which numerical data, of value in design, 
have been published. 








THE LATE MR. E. W. F. 
FRASER-SMITH. 


WE note with regret the death of Mr. Edwin William 
Frederick Fraser-Smith, which occurred at his home at 
Hartburn, Morpeth, Northumberland, on April 5. Mr. 
Fraser-Smith, who had been secretary for 28 years of 
the North-East Coast Institution of Engineers and 
Shipbuilders, was the eldest son of the late Mr. Edwin 
Smith, of Wanstead, and was born on April 20, 1880. 
He received his general education at Upton Cross 
School, and, in 1893, entered upon a three-years’ 
course of scientific training at East London College. 
At the age of 16, he became a pupil of Messrs. Thames 
Ironworks Shipbuilding and Engineering Company, 
Limited, Blackwall, and during the succeeding five 
years underwent training in both the shipbuilding and 
civil-engineering departments. Among other works, 
he was engaged on the drawings for, and the subsequent 
construction in the yard of, a sliding caisson for Vladi- 
vostock, and the Japanese battleship Fuji. Upon 
completing his apprenticeship in 1900, he continued 
to serve in the civil-engineering department of the 
Thames Ironworks under Mr. A. M. Alexander, and, 
during the years from 1901 to 1905, was engaged on 
the drawings and calculations for a landing-stage 
pontoon, 300 ft. in length, for the Great Eastern 
Railway at Woolwich, and on the derign and con 
struction of nine steel sliding caissons for extensions at 
H.M. Dockyards at Keyham and Gibraltar. He also 
prepared drawings for steel floating caissons for the 
extensions at Keyham and for H.M. Dockyard at 
Hong Kong. 

In 1905 Mr. Fraser-Smith was made assistant to 
Mr. Alexander and, in that capacity, prepared 
designs for a bridge for the Buenos Ayres and Pacific 
Railway Company and for an iron jetty, 350 ft. in 
length, for Famagusta Harbour, Cyprus. He later 
became assistant engineer in the firm of Messrs. Coode, 
Son, and Matthews, Westminster, and subsequently 
entered the service of Messrs. J. Watt Sandeman and 
Son, Newcastle-upon-Tyne, as assistant and resident 
engineer on various works, Mr. Fraser-Smith returned 
to London to take up the position of assistant engineer 
to the Port of London Authority, and, after occupying 
this appointment for some time, was made secretary 
of North-East Coast Institution of Engineers and 
Shipbuilders in the latter part of 1911. Mr. Fraser- 
Smith, who was an M.A, (Durham), was very active 
in the cause of education. Among other appointments, 
he was a co-opted member of the Newcastle Education 
Committee, chairman of the executive committee of 
the Northern Counties Technical Examinations Council, 
and a member of the Examinations Board of the City 
and Guilds of London Institute. He was elected an 
associate member of the [Institution of Civil Engineers 
on December 4, 1906, a member of the North-East 
Coast Institution of Engineers and Shipbuilders in 
January, 1912, and a member of the Institution of 


Naval Architects in 1035. Fora paper on “* The Future | 


of British Shipbuilding” he was awarded, in 1915, 
the Shipbuilding Gold Medal of the North-East Coast 
Institution, 








Tae Herserrt Jackson Prize anp Merpa..—The 
London Midland and Scottish Railway has awarded the 
Herbert Jackson Prize for 1938 to Mr. J. N. Bradley, 
an assistant metallurgist in the company’s researc 
laboratory at Derby, for his paper, “* The Separation of 
Mixed Gunmetal and White-Metal Borings.”” A Jackson 
Medal has also been awarded to Mr. C. W, Newberry, 
research assistant in the engineering section of the same 
laboratory, for a paper entitled “ An Investigation into 
the Occurrence and Causes of Locomotive Tyre Failures.” 
These awards are made annually by the railway company 
in memory of the late Sir Herbert Jackson, K.B.E., 
F.R.S. (an original member of the company’s advisory 
committee on scientific research), to a member of the 
company's research staff for the best-written account 
of an investigation carried out in the company’s labora- 
tories during the year 
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COMPRESSED-AIR OPERATED MOTORS. 


























COMPRESSED-AIR OPERATED 
MOTORS. 

Tue principle of the vaned motor adopted in the 
familiar compressed-air operated tools, Rotodrills and 
Rotogrinds, manufactured by Messrs. Holman Brothers, 
Limited, Camborne, has now been extended to power 
units capable of developing from 2-5 brake horse-power 
to 7-5 brake horse-power, according to size. An external 
view of an intermediate size of Rotomotor, as the unit 
has been designated, is given in Fig. 1, herewith, 
the construction being shown in the sectional view, 
Fig. 2. A supply of compressed air is generally more 
readily available in many works than it used to be, and 
the advantages of this method of power transmission 
are, accordingly, receiving more recognition. From 
the point of safety alone compressed-air operation is 
valued for such situations as fiery mines, explosives 
factories, and for processes where an atmosphere of 
fine combustible dust is unavoidable. The Rotor- 
motor is both compact and light, the former charac- 
teristic being evident from Fig. 1, and the latter being 
inferred from the fact that either aluminium or alloy 
steel is used for the main castings. The output shaft, 
seen to the left of the illustration, is not directly attached 
to the rotor, but is driven by single-reduction gearing, 
the ratio of which can be made to suit the particular 
purpose for which the Rotomotor is employed. Thus 
in the unit illustrated, which develops 5 brake horse- 
power at its maximum speed, the speed range of the 
shaft may be as required between the limits of 
1,000 r.p.m. and 1,700 r.p.m. In the largest unit, 
developing 25 brake horse-power, the range is greater 
viz., from 800 r.p.m. to 1,900 r.p.m. The speeds and 
powers given above correspond to an air pressure of 
80 Ib. per square inch. 

teferring to Fig. 2, it will be seen that the body is 
a single casting splayed at the base, which is provided 
with holding-down flanges. The cylinder is formed by 
a liner of hardened steel, perforated in the top left- 
hand quadrant with a single row of inlet ports and at 
the right-hand side with several rows of exhaust ports. 
The rotor is situated eccentrically in the cylinder, 
| the two being just clear of each other on the top 
| centre line. Four blades of a hard-wearing com posi- 
tion slide in slots in the rotor, and are kept in contact 
with the cylinder wall by centrifugal force, the pressure, 
| however, being regulated by the firm’s control system. 
| From the position of the vanes shown in Fig. 2, it 
will be clear that the rotor is being driven in a counter- 
clockwise direction by the incoming air on the left- 
|hand lower vane. The right-hand lower vane has 
just opened the first row of exhaust ports and the 
space between it and the right-hand upper vane is 
| fully open to exhaust. It must not be supposed, 
however, that the live air between the two left-hand 
blades is being merely carried round; on the contrary, 
it expands, and the area of the leading blade being 


.| larger than that of the following one (that is, until 


| the leading blade reaches the bottom centre) there is an 
| additional torque in the direction of rotation. It will 
| be noted that the exhaust ports open into a chamber 
jin the base, from which the exhaust pipe is led. 
| This chamber acts as a silencer and effectively lowers 
the pitch of the exhaust note, so that the noise usually 
present in a vane-type air motor is considerably reduced. 
| The rotor body is integral with its shaft, which carries 
| the speed-reducing pinion on the output end and at 
the opposite end drives a centrifugal governor control- 
ling the admission of air according to the load and 
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maintaining the speed within reasonable limits. The 
governor gear is not seen in Fig. 2, as the section plane 
does not pass through it, but it is housed in the cover 
on the right of Fig. 1, this cover also containing the 
cylinder-lubricating passages. The lubricating oil is 
contained in the reservoir seen at the top of Fig. 2, 
and finds its way through the strainer shown to the 
live-air stream which carries it to the cylinder. The 
small pipe seen between the air inlet and the top of 
the reservoir is merely to balance the pressure on the 
oil supply. An adjustable automatic valve enables the 
oil supply to be fed in correct proportion and without 
waste during running and shuts it off when the Roto- 
motor is stopped. The bearings, gears, and governor 
gear are provided with grease-gun lubrication. All 
the bearings, namely the ball bearings for the rotor 
shaft and the ball and roller bearings for the several 
gears, are isolated from both the live and exhaust air, 
and are therefore protected from the corrosive effect 
of moisture-laden air. The Rotomotor has been 
developed after much experimental work and tests on 
actual service, the sizes and positions of the inlet and 
exhaust ports in particular having been determined so 
as to obtain maximum power with minimum air 
consumption. It has, so far, been applied to such 
varied duties as driving ventilating fans, winches, 
pumps, and grinding machines. A reversing pattern 
is fitted for use when winch driving. 








UNIVERSITY OF LONDON SENATORIAL ELectTIoN.—The 
University of London Graduates’ Association informs us 
that, owing to the pressure of other duties, Mr. Roger T. 
Smith is resigning his seat as a representativ e of Convoca- 
tion on the Senate of London University, in the Faculty 
of Engineering. Sir Charles Bressey, C.B., C.B.E.. 
D.Sc. (Eng.), has accepted the nomination of the Associa- 
tion for the vacancy and his candidature has received the 
support of Mr. Roger Smith. Members of Convocation 
are asked to address all communications on the above 
matter to the Association’s Election Secretary, 49. 
Wimpole-street, London, W.1. 


INTERNATIONAL CONGRESS ON NAVAL ARCHITECTURE, 
Lifcr.—In connection with the Liége International 
Exhibition, the Union Belge des Ingénieurs Navals 1s 
organising an International Congress of Naval Architects, 
which is to be held in Liége from August 18 to 20. Visits 
to the Exhibition and to works, shipyards and other places 
of interest are being arranged, in addition to the technical 
sessions which will deal with shipbuilding and with 
questions relating to marine and inland-water navigation 
Contributions are to be made by authorities from various 
countries, and the papers will deal with scientific organsa- 
tion in shipbuilding, the reduction of noise and vibration 
on board ship, the improvement of passenger-accommo- 
dation amenities, propeller cavitation, recent welding 
operations, propelling machinery for ships for service 
shallow waters and canals, and other subjects. Further 

articulars and application forms may be obtained 
rom the secretary to the Congress, Mr. L. Gaukema, 
Tle Monsin, Liége, Belgium. 
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HIGH-SPEED ROTARY DISPLACE- 
MENT PUMP. 


From time to time we have given accounts of rotary 
pumps, in each of which some new feature of design 
was present. That the rotary, as opposed to the 
reciprocating pump, has certain advantages is undeni- 
able, one of which is that this type of pump can be 
run at very high speeds, as there is no reversal of 
motion. At the same time, the maximum speed of 
operation of the rotary pump is governed by the 
volumetric variation in delivery per revolution. The 
pump illustrated in Figs. 1 to 3, on this page, and 
developed by Messrs. Clarke, Chapman and Company, 
Limited. Victoria Works, Gateshead, 8, has a constant 
volumetric discharge which allows high running speeds 


with a mechanical efficiency up to 80 per cent. As 
will be seen from the external view, Fig. 1, the pump 
is direct-driven by an electric motor, no reducing gear 
being needed. The pump illustrated is one of the 
smaller sizes, the range of sizes manufactured being 
from | ton to 400 tons per hour. The pump has been 
thoroughly and successfully tested on fuel and lubricat- 


ing oil, no sign of wear being visible after many months 
of running. The suction naturally varies with the 
degree of viscosity of the oil being handled, but lifts 
of 25 ft. have been obtained. The pump is suitable 
for delivering at any pressure up to 250 Ib. per square 


re and the makers recommend it for cargo oil handling, 
> -oil transfer, supplying oil under pressure to burners, 
ae supply of lubricating oil and cooling oil, and so forth. 

The construction of the pump will be clear from the 
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sectional views of Figs. 2 and 3. The vanes are radial 
to the rotor, which is concentric with the bore of the 
cylinder. The lower part of the rotor is, however, just 
clear of the cylinder, while round the upper part there 
|is a considerable space, which is the displacement 
|chamber. This arrangement means, of course, that the 
| vanes have radial in-and-out movement as the rotor 
| turns, and it means also, since the more common 
| method of making the rotor and casing centres eccentric 
|to one another has been discarded, that the vane 
| edges always remain concentric for their full width to 
| the cylinder bore. The eccentric displacement, on the 
| other hand, involves a tilting of the vane edge relative 
| to the cylinder, with the result that there is only line 
contact or clearance, as the case may be. 
pump, the vane edges are more truly flanges, and are, 
in consequence, of considerable width. They are 
| sufficiently clear of the cylinder wall to permit the 


| formation of a sealing film of liquid between the two, 


no actual rubbing contact taking place. The vanes 
slide in slots in the rotor, these slots being formed 
not only in the body of the rotor, but in its end flanges. 
No tilting of the vanes can, therefore, take place, an 
lateral wear of both vanes and slots is prevented. The 
traversing movement of the vanes is not effected by 
centrifugal force, but is a positive mechanical one. 
Each vane is provided at both ends with a roller which 
engages in a cam-shaped slot in the cylinder covers. 
The contour of the slot is indicated in Fig. 3. Its 
upper part is quadrantal, so that during the passage 
of a vane from the suction to the delivery side of the 
pump, no movement of the vane in a radial direction 


In the new | 


occurs. The lower part of the slot is, however, so 
shaped as to withdraw the vanes so that they can pass 
the sealing portion of the cylinder and afterwards to 
protrude them again. It will be noticed from Fig. 3 
that the leading edge of the vane slots is bevelled off. 
This bevel does not, of course, extend into the flanges 
of the rotor. Its purpose is twofold : first to prevent 
the fluid being entrapped in the slots, and so exerting 
a pressure on the sealing vane as this is driven inwards 
by the cam, and generally to provide pressure balance 
on the vanes, thus preventing wear ; and, secondly, to 
provide a displacing effect from the slot, so that the 
discharge is uniform and the rotor runs silently. The 
adjustable spring-loaded valve seen on the passage 
between the inlet and outlet ports in Fig. 3 is a relief 
valve, any surplus discharge being automatically 
returned to the inlet. 

As regards material, the cylinder and covers are made 
of a hard close-grained cast iron of a mixture suitable 
for oil, a purpose for which the pump was primarily 
designed. The rotor and shaft are of 35-ton carbon 
steel, and are accurately machined and ground. The 
vanes are machined from a special bronze having high 
resistance to the corrosive effect of sulphur compounds 
in crude oils. The vane rollers are of hardened steel, 
and are ground to size. The track in which they 
travel is of cast iron, and is accurately milled to a 
master jig to ensure precise limits of radial travel of 
the vanes. The rotor shaft is carried in roller bearings. 
The pump, as described above, is the standard pattern, 
but pumps are available of variable capacity from zero 
to full duty when running at constant speed, the rate 
of discharge being capable of regulation while the pump 
is running. Another type can be driven from the main 
engines of a vessel, and maintains a constant direction 
of flow even when the engines are reversed. 








SECOND REPORT OF THE PIPE 
_FLANGES RESEARCH COMMITTEE.* 


PREPARED By H. J. Tapsecy, A.M.I.Mech.E. 
(Concluded from page 420.) 


[V.—ExpERIMENTS ON Fuui-Scate Boittrep FLANGE 
JOINTS UNDER ConpvITIons oF HIGH TEMPERATURE AND 
PRESSURE. 


Since the issue of the First Report, a number of tests 
| have been made on 8-in. flange joints, all conforming to 
| Table T, British Standard Specification No. 10, part 5, 
| 1932. The object of the investigation was to study the 

behaviour of the joint under high-temperature steam 
conditions, first at a pressure of 1,400 lb. per square 
inch, The Committee favoured tests under severe 
conditions of temperature, namely, over the range of 
approximately 900 deg. to 1,000 deg. F., in order to 
| determine the life of the joint in relation to the test 
temperature in tests of reasonably short duration. From 
the available data thus obtained the purpose was to 
| predict the life of a joint under less severe temperature 
conditions conforming more nearly to present practice. 
The test data relate to joint lives of from about 1 day 
to 100 days ; a considerable degree of extrapolation has 
therefore been necessary to deduce the temperature 
corresponding to a joint life of 100,000 hours (11-4 
years), which is considered as a useful service period 
and provides a basis from which adjustments for lesser 
periods can be made. 

Some variations have been made in the apparatus 
and test details described in the First Report. These 
alterations are chiefly in the direction of providing more 
satisfactory joints, the lens-ring joint first used on the 
inlet and the conical joint subsequently tried having 
been discarded for a self-sealing joint. The new design 
employed is shown in Fig. 8, page 480. The action of 
its self-sealing joints is. as follows: The sealing is 
effected by means of copper joint rings, copper being 
sufficiently soft to follow up any movements due to 
creep taking place in the surrounding steel. Consider 
| a typical copper ring such as that marked a in Fig. 8. 
|The ring is subjected to the load resulting from the 
internal steam pressure which tends to push the plug 4 
out of the end of the pipe. This load is transmitted 
| by the copper ring to the ring c and thence to the top 
| flange which is bolted to a second flange screwed to the 
| pipe. The sectional area of the copper ring being less 
than the pipe area, the pressure on the copper must 
always be greater than the steam pressure in a ratio 
| which is fixed by the dimensions, giving in this case 
|@ pressure of 7 tons per square inch on the copper 
| for a steam pressure of 1,400 lb, per square inch. This 
| loading gives a perfectly tight joint, but it is not high 
}enough to cause the copper to flow into the small 
| clearance between the plug and the pipe wall. This 
| joint has been taken apart and reassembled many times 
| without loss of efficiency. So far it has outlasted 10 
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tests to the point of failure on the part of the flanged 
joints, and it still remains serviceable. It may be 
noted that the flanges used with this joint are thinner 
than those of the British Standard flange; the bolts 
are made of mild steel, and they need not be pulled up 
initially much more than hand-tight. The other joints 
on the apparatus are designed on similar lines and have 
given equally satisfactory service. The apparatus 
was further improved by the adoption of a flash boiler 
consisting of an electrically-heated pipe through which 
water was forced by a hand-operated pump. The 
boiler was capable of raising steam with very little 
delay and supplying it in any quantity desired. 

Criterion of Joint Failure.—-During the early tests 
employing gaskets, no quantitative method was used 
for determining the end of the joint life or blow-off 
point of the joint. Means of obtaining a definite 
measure of the leakage have now been provided. A 
steam trap is formed round the flange by placing a ring 
of copper wire, approximately 12 in. diameter, between 
the flanges, outside the gasket (if used) and concentric 
with it. The thickness of the wire is chosen so that 
the flanges just close on it when they come together. 
Leading from the annular space thus provided is a 
small hole drilled in the flange through which trapped 
steam can pass to the outside of the flange, whence 
it is led through a connecting pipe to a condenser and 
measuring vessel. By this method leakage was per- 
ceptible almost from the start in all tests employing 
gaskets. Although very slight at the start, this 
leakage increased almost exponentially with time until 
it became impossible to maintain the pressure by the 
feed pump. The criterion of leakage or end point of 
a joint life test was fixed at 150 gm. of steam per 
hour, 

Leakage of this extent in practice would not 
necessarily be regarded as indicative of serious joint 
failure such as would require the immediate shutting 
down of the plant. The equivalent of the leakage 
chosen is approximately | gallon in 30 hours, but occurs 
at a stage in the test where leakage is rapidly increasing. 
In the case of tests without gaskets, no gradual leakage 
has been observed. The joints remained perfectly 
steamtight until a certain point, at which a distinct 
blow-off occurred. The amount of steam leakage at 
tailure appeared to be about the same in the two cases, 
and both criteria appear to correspond with the same 
amount of total permanent set in the flange assembly. 
Such blow-off points are accurately recorded; the 
initial burst of leakage steam was used to fuse a wire 
of low melting-point alloy placed across the outlet of 
the pipe leading from the steam trap, thus breaking the 
circuit to an electric clock which recorded the time of 
the blow-off. 

Temperature Distribution in the Flange Joint Assem- 
bly.—To minimise the creep taking place during heating- 
up, the test temperature should be attained in the 
shortest possible time, a condition requiring a rapid 
generation of heat. Large temperature gradients 
thus occur in parts of the flange assembly. These 
gradients, being confined to the pipes, were so remote 
trom the flanges as not to interfere appreciably with the 
joint life. But they rendered difficult the maintenance 
of constant temperatures at the joint. Allowance 
has been made for the operation of certain factors in 
calculating the equivalent bolt loads on the flange at 
the test temperature, both at the beginning and con- 
clusion of a test. It should be mentioned that creep 
vceurs in bolts and flanges during the heating-up 
period before the final test temperature is attained, 
and also some creep occurs after a joint has failed and 
before it has cooled to room temperature at which the 
bolt load measurements are made. 

Test Procedure.—-The tests were carried out in the 
manner described in the First Report with two small 
alterations. At the completion of a test, the flange 
contour and micrometer measurements made before 
test were repeated in order to determine the permanent 
sets and also the elastic loads remaining after test. In 
the case of the final bolt load (cold) estimated from 
these measurements, this was only of the order of 45 tons, 
corresponding to a bolt extension of only 0-0015 in. 

In some of the later tests, rough measurements of the 
pipe diameters before and after test were made to obtain 
some idea of the magni*ude of the cree p occurring here. 
The amount was rather more than 0-0] in. in a test 
at 000 deg. F. lasting 2 181 hours, when the pipe wall 
temperature was about 920 deg. to 930 deg. F., an 
amount arithmetically equivalent to an increase in 
pipe diameter of about 5 per cent. in 100,000 hours ; 
and it was rather more than 0-03 in. in another test 
at 1,000 deg. F. lasting 106 hours, when the pipe wall 
temperature was about 1,020 deg. F. These increases 
in diameters refer to positions between 4 in. and 7} in. 
away from the flanges. Such comparatively large 
amounts of creep are a result of the constant hoop 
stresses of the order of 2-6 tons per square inch for an 
internal pressure of 1,400 lb. per square inch in the 
pipe, whereas relaxing stress conditions occur in the 
case of the flanges, and are sufficient to indicate that 
for service temperatures of the order of those in the 





tests, the pipes would require to be made from a| 
material of considerably greater creep resistance than 
that used in the tests. 

Joint-Life Tests. —The creep behaviour of a material | 
is affected by its previous creep history, the subsequent | 
creep-time relationship for the material being depen- 
dent on the amount of strain that has previously taken 
place, on the temperature, and on the duration of its 
previous history. Similarly, for a bolted flange in 
which stress relaxation occurs due to creep, the “ over- 
all” behaviour depends on the previous service history 
of all the component parts. As a rule, creep resistance 
improves as the strain develops and the rate of creep 
diminishes, but, in time, no further improvement 
oceurs and the rate of creep remains sensibly constant 
until a third stage is reached, when the creep rate 
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progressively increases. If a series of identical tests 
be made on a material when it has reached this period 
of approximately constant creep rate, each test would 


produce very similar creep-time relationships. During | 


the early months of the research, when some preliminary 
tests (as described in the First Report) had already 
been made, the Committee considered that, since the 
flanges and bolts were no longer virgin material, strict 
comparisons of the behaviour of the joints over the 
temperature range 900 deg. to 1,000 deg. F. 
hardly be possible until steady rates of creep had been 
attained. For practical purposes, knowledge of the 


behaviour of a virgin joint is most important, while | 


the effect of re-tightening or re-making a joint, possibly 
more than once, has practical interest. 
view, the Committee arranged for a series of tests, at 


various temperatures and at 1,400 lb. per square inch 


pressure, to be made in order to establish the tempera- 
ture-life relationship for a virgin joint. 


tests on re-tightened and re-made joints. 
Tests on Virgin Joints. 
material at a steady stress the time to reach a small 


specific creep deformation is logarithmically related to | 


the temperature of the test, and under creep relaxation 
conditions the fall in stress appears to be similarly 
related to the time. 


the time for a definite drop in the load on the joint 


would be logarithmically related to the temperature. | 


From theoretical considerations it would appear that 
joint leakage would occur in all cases when the load 
on the joint had reached a definite value, and therefore 
a logarithmic relation was expected between joint life 
and temperature. On the basis of the above considera- 
tions three tests, each at a different temperature, would 
be sufficient to define the linear relationship between 
temperature and the logarithm of the time for joint 
failure. 

The results of some of the tests were plotted on a 
temperature-logarithmic life diagram, and a straight 
line has been drawn through the points to represent 
the behaviour of the 8-in. flanged joint subjected to an 


would | 


With this | 


These tests | 
form a basis for the interpretation of the test data from | 


In a tensile creep test on a | 


It was expected, therefore, that | 
although a joint does not necessarily relax under 
conditions of constant strain in both flanges and bolts, | 


internal steam pressure of 1,400 Ib. per square inch 
with virgm material throughout, this line forming a 
comparative base. By extrapolation, and assuming a 
continuation of the linear relationship, it would appear 
that for a first tightening the bolted assembly would last 
100,000 hours if tested at 825 deg. F. Under the 
conditions of the tests the joint proportions appear 
satisfactory up to a temperature of 825 deg. F., but in 
an actual pipe line the margin of safety would be 
reduced by such factors as bending stresses, occasional 
excessive temperatures, heating-up, and cooling effects. 
An addition to the observed life of the joint has had_to 
be made to allow for the relaxing of the joint which 
occurs during the heating-up period, particularly when 
the temperature of the joint approaches the test 
temperature. Approximate analysis showed that the 


Fig. 16. 
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addition of one-tenth of the heating-up period to the 
| observed life was a reasonable correction to make. 

/ ests on Re-Tightened Joints.—In practice, the neces- 
sity to re-make or re-tighten a joint is sometimes 
unavoidable. The following tests afford means of 
determining (a) the degree of improvement in joint 
life gained by re-tightening the bolts after a joint has 
had a period of service (actually after failure in these 
tests); and (b) to what extent successive re-tightenings 
affect the joint life. Two forms of re-tightening tests 
were made: (1) Tests without dismantling the assem 
bly and therefore conforming to actua! practical con- 
ditions; (2) tests after dismantling the assembly 
| and re-machining the face of each flange. 

Although it might seem that there would be a differ- 
| ence between the behaviour of joints under the two 
| forms of test, the results do not confirm this. Further, 
| comparison of the lives of certain joints suggests that 
| joints with or without gaskets (,4 in. thick) last about 
| the same time. In successive tests performed on the 
| same flanges, HLS 1 and 2, the flange faces were re- 
| machined between the tests, but the same bolts were 
| not available for each test, so the whole series 1s not 
| strictly a re-tightening series. The tests each a 
| formed on flanges HLS 3 and 4 had the same - ts 
| throughout, so forming a true re-tightening series, ~ 
at two temperatures, namely, 950 deg. F. and 1,00 
deg. F. ges, 


Tests were made on another pair of flang 
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HLS 5 and 6, again with changes of test temperature. of the two materials remains unaltered, Constancy in V. Creep RELAxaTION Tests ON MopEL FLANGES. 


During this series certain bolts suffered corrosion and | the behaviour of the two materials is very unlikely, | 
seizing of the nuts, but were replaced by bolts having | and the results of the tests show variations in the | 
a similar amount of seasoning, and so the set is quite | permanent sets throughout the series of tightening tests. 
Reference has been made to the factors effecting a 
with time of the flange assembly after each successive | change in the bolt load at the test temperature from 
In order to calculate 
by the curves of Fig. 16 opposite. A joint should blow | the values of the bolt loads (hot) at the commencement 
off when the contact pressure at the joint face has fallen | and end of a test it has been assumed that the ratio of 
to something approaching a definite value. Neglecting | the flexibility of the flanges to the flexibility of the 
possible differences in loading at the test temperature, | bolts remains constant at the average value (measured 
due to differences in the relative expansion of the bolt | cold) of 1-6,, and that the ratio of the modulus of | 
and flange materials at different test temperatures and | elasticity (hot) to the modulus of elasticity (cold) has | 
to small temperature differences between the bolts and | a value of 0-6. Actually, owing to the centre of pres- 
flanges, the same total permanent set in flanges, bolts, | sure on the joint face tending to move outwards due 
and gaskets should take place in all tests if the initial | to flange cupping, the flexibility ratio for the assembly 


representative of a re-tightening series. The seasoning 


tightening at any particular temperature is represented 


conditions of loading are the same. Thus, a graph 


obtained by plotting the number of tightenings and | 
accumulated joint life should form a type of creep | rati 


curve when gaskets are not used or are negligibly thin. 
Summary of Joint Life Data on Re-Tightening 7 ests.— | 


The curves relating number of tightenings with accumu- | as well as equivalent data for the ratios of the bolt 


lated life, deduced as above for different temperatures 
and for different joint assemblies, are reproduced 
together for the purpose of comparison in Fig. 16. | 
During the early part of a tensile creep test under a | 
constant stress equivalent to the initial bolt stress, the 
creep rate would be very fast but would decrease 
rapidly with time. This effect is not so pronounced | 
in the curves of Fig. 16, which are characteristic of the | 
relaxation conditions of the test under which the stress 
decreases rapidly in the early stages, so that a much 
longer time is necessary to produce the same creep 
strain. Very good agreement is shown by the curves | 
for tests at 950 deg. F. on the two pairs of flanges | 
HLS 1 and 2 and HLS 3 and 4, and these curves with | 
those at 985 deg. F. and 1,000 deg. F. appear to be a | 
reasonable family of curves for the temperatures under | 
consideration. The curves for the tests on flanges | 
HLS 5 and 6 do not appear to be quite consistent with | 
those obtained for the other pairs of flanges. 
The extent to which re-tightening successively | 
increases the life of the joint assembly is shown in the 
second column of Table VIII; the third column shows | 
by how much the temperature could be raised after 
each tightening to obtain the same life throughout. | 
These data are derived from the average results of the 
tests and are assumed to apply at temperatures down 
to 825 deg. F., which is 75 deg. F. lower than the lowest 
test temperature; they relate only to the particular 
flange joint and materials under consideration. Owing | 
to the rapid creep of the flanges and bolts in the very | 
early stages of service of a joint, some improvement | 
in joint life can be attained by re-tightening after a 
month or so of service, but the greatest possible | 
improvement in joint life with a joint of the type used | 
in these tests is limited to 60 per cent. It is believed 
that there are other additional means of attaining a | 
much greater improvement in joint life, possibly by | 
increasing the thickness of the flanges ; both relaxation 
tests on model flanges and full-scale tests on thicker 
flanges are being made to examine this possibility. 


Taste VIII.—Average Improvement Due to Successive 
Tightenings of Joint after Leakage. 


Increase in 
Temperature for 
Constant Life, 
Deg. F. 


Life Ratio 
for Constant 
Temperature. 


Number of 
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‘onsideration of Permanent Set and Final Bolt Load 
Veasurements.—Reference has already been made to the 
probable end conditions in each test so far as they 
concern final bolt load and total permanent set of the 
jot components. From comprehensively tabulated 


data of the permanent sets of the bolts, flanges, and 
yaskets, including particulars of the total permanent 
sets of these components, it is evident that the total | 
permanent set was reasonably constant throughout the 


tests, providing the same initial bolt loading was 
used. This observation provides support for the 
method of construction used in such curves as those 
of Fig. 16, of the number of tightenings and the 
accumulated life of a joint. When a gasket was 
present, less permanent set took place in the bolts 
and flanges when considered together, but in the 
re-tightened joints where the already compressed 
gasket was not replaced, little further permanent set 
of this gasket could take place, and the bolt and flange 
again contributed most of the permanent set. When 
the same flanges and bolts were used in a tightening 
series, the permanent sets of flanges and bolts should 
each have a constant value. providing the rate of | 

Seasoning *’ of each material is the same and that, 
if the test temperature is changed, the relative creep 


the measured value when cold. 


| tends to decrease as the test proceeds. 


to that calculated from the bore of the pipe are given, 


loads (hot) to initial steam load. These data are 
calculated on the assumptions given above, use being 


Fig. 19. 
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made of the information already given on the thermal 
expansion of bolt and flange materials. The average 
ratio of the final bolt load (hot) to the initial steam 
load is 1-25. 
to the final steam load reckoned as acting over an 
area extending to the outside edge of the contact face 
is also recorded. The average value of this ratio is 0-8. 

After dismantling certain of the joints it has been 


possible to distinguish a ring about } in. wide at the | 


outside of the contact faces, showing the area of 
contact at the conclusion of the tests. 
the contact surfaces have shown a film of grey oxide 
produced by steam. 
final steam load approaches that reckoned on the full 
area to the outside edge of the contact faces. In certain 
cases joint failure has occurred overnight, and the 
heating has not been shut off till the morning ; slight 


further creep has, therefore, taken place prior to the | 


measurements of the bolt loads (cold). Further, a 
maximum error of + 10 per cent. is possible in the 


| measurements of the bolt loads (cold), 


On the evidence available it appears that the ratio 


of the final bolt load (hot) at joint failure to the effective | 


steam load is, for practical purposes, unity; and that 
the effective steam load closely approaches that calcu- 


| lated on the full area up to the outside edge of the joint 


face. 





In the data already referred to, the respective | 
os of initial and final bolt loads (cold) to the initial 
| steam load assumed as acting on an area equivalent | the 


The ratio of the final bolt load (hot) | 


Within the ring | 


Thus it appears certain that the | 


The gradual release of elastic strain by continuous 
plastic deformation, such as arises in the case of a 
bolted flange, constitutes a special type of creep 
problem which has been termed “ creep relaxation.” 
The essential feature of this problem is that the creep 
occurs under continually diminishing stress, and the 
term should preferably be restricted to cases in which 
| the overall deformation of the test-piece remains 
| constant throughout the process. In this sense, creep 
relaxation is purely a process of conversion of elastic 
into plastic deformation within the test-piece. For 
certain simple forms of test-piece and for other more 
| complex forms under certain simplifying assumptions, 
| it can be shown that the time taken to convert any 


| given proportion of the initial elastic strain into plastic 





| deformation, and hence to reduce the load carried in 
any given ratio, is defined by the product of two 
factors, one of which relates only to the properties of 
material at the temperature of the test and the 
| other only to the form and dimensions of the test-piece. 
|In particular, the analysis developed by Dr. R. W. 
| Bailey,* indicates that this conclusion is probably 
| true, even for the complicated stress system set up in 
a bolted flange connection, and suggests theoretical 
forms for the two determining factors. 
| It was decided to carry out tests on one-quarter scale 
model flanges, 444 in. in diameter, machined from a 
5-in. diameter wrought mild-steel bar after a normalising 
treatment, and to make these models in the form of 
simple flanges without pipe or fillets. The programme 
includes tests on model flanges similar in plan to the 
| British Standard flange for 8-in. bore pipe, and of six 
| different thicknesses, namely, #, {, ly, 14, 1 4%, and 
| 1§ in., corresponding to flange thicknesses of 23, 34, 4}, 
|5, 53, and 6} in. for 8-in. bore pipe, both with and 
| without bolt holes. The bolt holes are 12 in number 
| and similarly placed to those of the standard flange, 
but the height of the contact ring at the inner radius 
| of the flange is proportionately greater and, in addition, 
a second loading ring is provided on the other face of 
| the flange at the bolt circle. Tests on model flanges of 
different thicknesses -similar in plan to the British 
Standard loose flange for 8-in. bore pipe are also being 
|made. In order to obtain a sufficient degree of relaxa- 
tion in a reasonable period, the flanges are being tested 
at about 1,070 deg. F. (575 deg. C.). A few tests have 
| been made, but discussion of detailed results is deferred. 
Description of Creep Relaxation Apparatus.—As it 
| was necessary to devise a method of test by which the 
| overall deformation of the test-pieces could be main- 
| tained constant while the load was allowed to vary, it 
| was decided to construct a special testing machine 
| having a very high intrinsic rigidity, so that the ten- 
| dency of the framework of the machine to “ follow up ” 
| the test-pieces as the load falls should be reduced as far 
|as possible. This requirement also necessitated the 
| design of a special loading device having a similarly 
| high intrinsic rigidity, and a means for ensuring axial 
| loading was incorporated. Fig. 18, on the opposite 
| page, illustrates the testing machine designed for creep 
relaxation tests. It consists of a very rigid ‘ window ” 
| framework a of “ Meehanite,” through the sill of which 
projects a tubular adjusting screw b bearing against 
the lower loading head c; to the under side of the 
lintel of the frame is attached the loading device d. 
The loading device consists of two mild-steel discs 
joined by a soft-steel diaphragm in the form of a dise 
with an annular groove of semi-circular section round 
its perimeter. The diaphragm is attached round its 
outer edge to the upper disc by a clamping ring bearing 
upon a soft-copper packing ring ; over its central area 
the diaphragm is rigidly attached to the lower disc 
which forms the upper loading head of the machine. 
The upper disc is shaped so as to reduce, as far as 
| possible, the volume enclosed between it and the 
diaphragm, and this space is in communication with 
the screw displacement pump e, Fig. 19, the hand pump 
| j, and the pressure gauge g; the screw taps h and j 
enable the hand pump f or the loading device d, 
| respectively, to be isolated from the other fittings 
The space between the two halves of the loading 
device, the pressure gauge, and the two pumps are all 
completely filled with de-aerated oil, and to prevent 
leakage of air into the system during operation of the 
hand pump f, or the tap h, both the latter fittings are 
| completely immersed in an oil bath. 
| The test assembly rests on the lower loading head c 
and is forced upwards against the lower disc of the 
loading device by rotating the screw 6. Load can 
then be applied to the test assembly by pumping oil 
| into the loading device by means of either of the two 
|pumps. At the same time, the pressure recorded by 
‘the gauge is a measure of the load applied. The 
diaphragm connecting the upper and lower discs of 
the loading device offers very little resistance either to 
| relative axial movement of the two discs or to relative 
rotation about an axis in the plane of either. Accord- 


vol. exliv, pages 364 et seg (1937). 
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ingly, the lower disc is able to accommodate itself to 
slight angular difference between the end of the test- 
piece and the upper disc, and thus to ensure axial 
loading. The total volume of the oil space in the 
loading device and in the pressure gauge and screw 
pump is about 15 cub. in,; the effective area of the 

piston,”’ of the loading device is about 100 sq. in., 
so that the effective oil depth is about 0-15 inch. The 
assembly consists of four flanges in a pile. The upper- 
most and the lowermost flanges are not under test, 
but serve only to transmit the load to the inner pair, 
which make contact with each other over their outside 
loading rings (round the bolt circle) and are loaded over 
their inside loading rings through two discs held 
between these rings and the corresponding rings of the 
outer flanges. The outer flanges are loaded over their 
outside loading rings through distance pieces, by which 
the whole assembly is held between the upper and 
lower heads of the testing machine. Two rods are 
connected, one to each of the two discs above and 
below the two flanges under test, and pass downwards 
through the tubular adjusting screw at the bottom of 
the frame of the machine to the extensometer. 

Extensometer.—The extensometer is shown in Fig. 19. 
It consists of a main block k supported by a pair of 
thin strips from the foundation blocks of the testing 
machine, One of the extensometer rods is connected 
entirely to this block k, which is constrained by its 
supporting strips so that it can move only vertically 
upwards or downwards. A second block 1 is supported 
from the main block & by four thin strips in two hori- 
zontal planes, the axes of these strips being perpen- 
dicular to the axes of the main strips supporting the 
block 1. The second extensometer rod is connected 
to this second block /, which again is constrained by 
its supporting strips to move only upwards or down- 
wards parallel to the block k. Any tilt of the extenso- 
meter discs must thus be accommodated by flexure of 
the extensometer rods. These rods are therefore made 
of the smallest practicable diameter (} in. to minimise 
the bending moments that might thus be set up in 
them. The rods are made of stainless steel. In a 
‘window "’ in the second block Ll, a third block m is 
supported on four vertical strips by which it is attached 
to, and constrained to move horizontally parallel to, 
the block 1. A rhomb carrying a mirror is held in 
Vee-grooves between the block k and the block m 
by the spring of the four vertical strips by which the 
block m is suspended from the block 1. The rotation of 
the mirror is thus proportional to the relative vertical 
movement of the two discs above and below the two 
test flanges. The smallest recordable reading of 
the extensometer corresponds to a movement of 
3 x 10-* in. between the extensometer discs. 

Strain Controller.—-To the blocks k and 1, Fig. 19, 
are also attached two pieces of thin steel strip which 
extend vertically downwards below the extensometer. 
These strips are joined together at n about 6 in. below 
their points of attachment to the blocks k and J, and 
one of them extends a further 3 in. downwards. At 
its lower extremity the latter strip carries a pair of 
contact faces, which are located between two platinum- 
pointed screws carried in an insulated block supported 
on a stand having a micrometer traversing attachment. 
Relative movement of the blocks & and | causes the 
two strips to bend either forwards or backwards until 
the end of the strip makes contact with one or other of 
the fixed screws. The closing of either of these contacts 
actuates one of two thermal-type relays and sets a 
motor in motion either in one sense or the other. This 
motor operates, through an epicyclic gear, the screw of 
the screw pump e, the connections being such that the 
operation of the motor tends to break the contact, the 
closing of which set it in motion. 

The scheme of connections to the relays and the 
motor is also shown in Fig. 19. The essential feature 
of this mechanism is that it operates only occasionally 
when the strain departs by a fixed amount from its 
proper value, and then only sufficiently to bring the 
strain just back to this * pre-set” reading. The usual 
setting controls on a departure of 4+ 1-5 10-* in. 
from the pre-set strain; at this setting there is no 
danger of hunting and the lag in the thermal relays in 
outting out, together with the lag due to the inertia of 
the motor armature, are just sufficient to give approxi- 
mately the correct return movement. Control on 
variations of + | 10-* in, can be safely used if the 
contacts of the strain detector are kept very clean, but 
closer control is liable to result in hunting. 
lemperature (Control, and 7 emperature 
Measurement.—The whole test assembly is surrounded 
by a tubular electric furnace. Separate windings over 
the central and two end portions of this furnace enable 
the distribution of heating to be controlled. The 
ourrent supplied to the furnace is regulated by a number 
of barretter lamps. The temperature regulation is 
very good, the diurnal variation being not more than 
+ 7 deg. F. In order to reduce thermal conduction 


burnace, 


through the ends of the test assembly, the distance 
pieces between which the flange assembly is supported 
in the testing machine consist of single slate washers 
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about } in. thick. The flange temperature is deter- 
mined by means of the four thermocouples, three being 
held in contact with the inside surfaces of the test 
flanges. The fourth couple is held in contact with the 
outside of the upper test flange, close to its lower edge. 
The temperatures recorded by the three inside thermo- 


couples have not differed by more than 9 deg. F., the | 
| of these, entitled “* The Application of Specifications and 


difference usually being considerably less. 

Method of Test.—A set of flanges was measured before 
test, the mean thickness and mean heights of the 
two contact rings of each flange being recorded. The 
four flanges were then assembled in the testing frame 
and pressed in contact with the lower disc of the 
loading device until this disc was brought into the 
desired position relative to the upper disc. The 
extensometer was then set, pressure was applied, and 
a series of readings of deformation against load was 
taken. The flange deflection tests at air temperature 
being completed, the flange assembly was lowered out 
of contact with the loading device, the furnace was 
switched on, and the assembly was left for at least 
24 hours (and usually about 40 hours) to heat up. 
The temperature having been steadied at the desired 
value, the flange assembly was again raised until the 
loading device was compressed to the desired initial 
position, the extensometer was reset, and pressure was 
again applied. Readings of deformation were taken at 
pressure readings of 20, 40, 60, &c., lb. per square inch 
(corresponding to successive increases of load of about 
0-87 ton) until the rate of creep became too rapid for 
reliable readings to be recorded. At that stage, the 
load was increased as rapidly as possible to 15 tons 
(about 350 Ib. per square inch pressure), and the read- 
ing of the extensometer at that load was recorded. 
Thereafter, the extensometer reading was maintained 
constant and readings of the pressure were recorded 
against time, the time at which the maximum pressure 
was applied being taken as zero. 

In the early stages of a test, while the load was falling 
rapidly, it was necessary to allow oil to leak out of the 
loading device to compensate for the release of elastic 
strain in the testing frame. After a little experience, 
no difficulty was experienced in keeping the strain 
constant to within + 3 x 10-5in. In the first 24 hours 
fairly frequent readings of the pressure had to be taken. 
A camera was focused on the dial of the pressure gauge, 
and a lamp controlled by a time switch was arranged 
to illuminate the dial for 3 minutes at each hour. A 
series of successive images of the pointer on the dial 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 
THE 201st meeting of the Society of Glass Technolog, 
was held in Stourbridge, on Wednesday, March 15 


1939, the President, Dr. C. J. Peddle, being in the 
chair. Three papers were communicated. The first 


Tests to Refractory Materials,” was by Mr. G. V. Evers 


|The paper reviewed the various tests that were used 
| for specifications and pointed out their limitations, a 


plea being made for new specifications, which were 
neither too vague nor self-contradictory. 

The various tests were reviewed as follows :- 
Refractory Test.—This test might give very divergent 
results according to the technique of the laboratory : 
Mr. Evers quoted a case where samples of the same 
brick sent to two different laboratories were reported 
to squat over at cone 28 and cone 30. As cone 29 was 


| the low level, it was important which of these results 


was thus obtained, the images being identified in| 


succession, because the load fell progressively with time, 


but to avoid confusion when the rate of fall was slow, | 


the plate in the camera was usually changed at least 
once during the night. Fig. 20, page 481, shows the results 
of a relaxation test on a pair of undrilled flanges { in. 
in thickness. In this diagram, log (load in tons) is 
shown plotted against log (time in minutes), the time 
being measured from the moment when the maximum 
(initial) load was applied. The relationship is not 
linear; an initial curved portion (1 minute to 10 
minutes) is followed by an approximately straight 
portion (about 10 minutes to 1,000 minutes) and a final 
curved portion. The results of this test are fairly 
typical of those being obtained for other flanges. 

In some of the tests made in the relaxation apparatus 
there have been indications of slight tilting of the 
flanges. Since the extensometer rods are offset from 
the centre line of the flanges, this tilting may have 
affected the relative movement of the rods in the 
elastic tests. A new system of extensometer rods is 
being constructed. Since the results of the elastic 
tests in the relaxation apparatus were under suspicion, 
the elastic measurements at air temperature were 
repeated in an ordinary testing machine. In these 
tests considerable difficulty was experienced in obtain- 
ing axial loading, but the effect of non-axial loading 
on the overall mean compression of the flanges appeared 
to be very small. The strain was determined by means 
of a Martens extensometer, measuring the deforma- 
tion of two flanges, together with the deformation at 
the contact faces, as in the relaxation tests; but the 
two flanges were for convenience tested back to back 
in the sense opposite to that used in the relaxation 
tests. The extensometer reading also included the 
deformation of a short length (1 in.) of the distance 
pieces between which the flanges were compressed. 
The amount of this deformation was very small and 
the necessary correction could be estimated with quite 
sufficient accuracy. 








New Detco Generat Purpross Motors.—The Delco 
general purpose split-phase motor, which is manufactured 
in Canada and is marketed in this country by Messrs. 
Deleo-Remy and Hyatt, Limited, 111, Grosvenor-road, 
London, 8.W.1, is now being constructed for outputs 
of } h.p. and } h.p., as well as for} h.p. All these sizes 
are available in a variety of mountings, including a 
resilient cradle where complete silence is required. 
The motors can also be fitted when required with an 
“ on-off "' toggle switch which is built into the end-frame, 
thus forming a self-contained hand-starting unit. 


was correct. Refractoriness under Load.—The conclusions 
from this test were often faulty. In the test, the brick 
was heated on all four sides, whereas in practice only 
one side was heated. The test specified that the refrac 
tory must be stable under 50 Ib. per square inch at 
1,400 deg. C. This was probably a much higher limit 
than would be required for most cases in practice. 
Porosity.—This test, in conjunction with the refrac- 
toriness and after contraction, could give good results : 
but often porosity figures were taken as a measure of 
the resistance to spalling. Spalling—The quenching 
test at present employed was too crude and severe. 
The test made no distinction between refractories that 
lost 20 per cent. as one piece or in small flakes. Further. 
the difference between thermal spalling due to tempera - 
ture fluctuations and structural spalling due to slag 
penetration should be emphasised. Permeability.—In 
exceptional cases, a high porosity might be accompanied 
by a low permeability, but generally, porosity and 
permeability ran in line. Mr. Evers cited several cases 
where both properties decreased together up to 1,400 
deg. C., and then the porosity decreased and permen- 
bility increased. Other examples of different behaviour 
were also indicated. After Contraction and After 
Expansion.—This test also required modification, for 
the two properties might mask one another and cause 
a poor brick to be mistaken for a well-fired brick. 
On the other hand, a well-fired brick might be rejected 
on the basis of this test. Carbon Monoride Penetration. 
—tThe principles of the method of testing were agreed. 
but there were still differences in detail. Therefore. 
where any specification was required, it should be 
definite and state for how long under given conditions 
the refractory must stand up against any sign of 
disintegration. Texture—A uniform texture and 
freedom from flaws could be given a figure of merit and 
it would be useful if a value for expressing the texture 
of a refractory could be derived. 

The second paper, entitled “The Air Cooling of 
Tank Blocks,” was by Dr. W. M. Hampton. The 
paper stated that forced air cooling might increase the 
circulation of the glass near the walls. It was clear 
that if circulation in a tank could be prevented, solution 
of the refractories would rapidly cease as the glass in 
contact with the walls became saturated with dissolved 
clay. Solution only continued because fresh supplies 
of glass were continually brought into contact with 
the walls of the tank. This circulation of glass was 
brought about primarily by (a) the changes in density 
due to solution of refractories ; (b) the cooling of glass 
in contact with the walls and the change in density 
brought about by this cooling ; and (c) the flow through 
the tank due to withdrawal of glass. If, therefore, a 
perfectly insulated tank wall were possible, so that the 
temperature of the glass and wall were identical, the 
second cause of circulation would be removed and the 
attack must necessarily decrease. If this argument 
were followed, it leads to the conclusion that air cooling 
might increase the rate of solution by increasing the 
currents with a thermal origin. The general conclusion 
was that the only application of air cooling which 
would appear to be justified was when holes in the 
block or other local conditions caused ** hot spots 
to appear on the outside. In such a case the local 
application of air might avoid a breakdown. Further. 
where, by means of the configuration of the tank, 
radiation to cool surfaces was largely prevented, 1t 
might be necessary to compensate for this by means 
of forced air convection. Apart from these two spe« ial 
conditions, it seemed, on the basis of this paper. 
difficult to justify the expense involved for the installa 
tion of apparatus for providing compressed air lor 
cooling. , 

The third paper dealt with.‘ The Creep of Refractor) 
Materials at High Temperatures and its Bearing on th« 
Performance of Glass House Pots,” and was by 1)" 
J. H. Partridge. The method of test dealt with in 
the paper was to stretch the specimens under a sm all 
load at various temperatures and to measure the 
amount of creep. Tests showed that aluminous clays 
stretched fairly rapidly and that siliceous clays stret« hed 
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INTERNAL-GEAR TYPE FUEL-OIL PUMP. 


MESSRS. MONARCH MANUFACTURING WORKS, INC., PHILADELPHIA, PA., U.S.A. 
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Fig.3. ENLARGED VIEW OF ROTOR | anti-clockwise direction, being forced out through 


WY YY Ye | the rotor teeth into the discharge port f. The 
| 









over, roughly, a quarter of the circumference of the 
| rotor to provide an ample outlet for the oil, and the seal 
| between the inlet and the outlet sides is made by close 

contact of the rotor, pinion and pump body at the 
| top centre. 


Tom from which the discharge port starts extends 





C } 


ac 
Ses 


| bottom of the body, the inlet being masked by a 








U;, Viki, | diaphragm which serves the double purpose of deflect- 
Z = | | A ing the oil more evenly over the filter through which 
ON L4G it has to pass, and of preventing any dirt entering the 
a OL Y, j | pipe when the filter is being removed. The filter 
Y 68. N Yy consists of a cyéindrical basket g of fine-mesh Monel 
Yy \ Yy | metal gauze and surrounds the cover c. It is held in 
Yy gif Wy jj, \ place by bow springs in contact with the cover. The 

L L Uy place by pring c ! 
(6787.8) YW > A MM YZ, | filtering area is very many times larger than either 
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| the inlet pipe or ports, so that the intervals between 


slowly. These last types were very porous and liable | cleaning periods is long. The plug seen at the top of | 
the filter chamber is for priming the pump when neces- | 


to corrosion, but by bonding a siliceous clay with 
20 per cent. of an aluminous clay, the resulting mixture 
did not suffer from creep and was more stable to 
corrosion. In general, refractories contained crystals 
of mullite and forms of silica in a glassy matrix. The 
glassy matrix, of composition, 94 per cent. SiO,, 5} per 
cent. Al,O;, melted in a molybdenum crucible formed 
1 glass which softened at 1,200 deg. C. Impurities in 
che matrix lowered its fusion point and the specimen 
would creep rapidly. The creep of a specimen was due 
to two causes ; (a) by extension due to re-crystallisation 
of the silica ; and (b) by extension due to creep of the 
glassy matrix. The temperature at which various 
specimens failed under a rapid tensile test were as 
follows :— 
Substances. 
Pure sillimanite 
Pure mullite 


sary, or for releasing entrapped air from the suction. 
The construction of the discharge valve is shown in 
Fig. 2. It consists of a double-ended valve h, held on 
to its seat by the spring-loaded pistoni, The discharge 
port from the rotor enters a chamber surrounding the 


charge oil passes through the passage j to the outlet 
pipe screwed into the body adjacent to the inlet pipe. 
As long as the discharge pressure remains at the pre- 
determined amount, the piston is depressed just 
sufficiently to allow the small spring, surrounding 
the valve and pressing against a collar on it, to open 
the valve to discharge, the pressure of the small spring 
ensuring contact of the valve with the piston. Suppose, 
however, that the pre-determined discharge pressure 
is exceeded. The piston is then depressed beyond its 
normal point and the opening in it, until then closed 
by the left-hand end of the valve, permits the excess 
oil to escape by way of the by-pass k to the suction 
tank. It will be noted that the load on the piston can 
be adjusted by the spring-compression device at the 
left. The piston and valve and seat are of wear- 
resisting stainless steel. 
the piston valve is for the fitting of a pressure gauge 
should this be required. 

A detail worthy of special note is the bearing and 
| Gand of the rotor shaft. The bearing is outside the 
: gland, and the flexible coupling for the drive can 

INTERNAL-GEAR TYPE FUEL-OIL therefore be fitted close to it. It consists of a bush in 
PUMP. | a dome-shaped cover enclosing the gland. The latter is, 

Tuk rotary pump shown in the accompanying | strictly speaking, a seal and not a gland, as it revolves 
illustrations, Figs. 1 to 3, is a good example of com- | with the shaft. It consists of two collars connected by 
pact design, and is used extensively for supplying|a copper bellows and kept apart by a compression 
fuel oil to the burners of central-heating and other} spring. The outer collar carries a screwed gland 
plants in the United States. It is made by Messrs. | which, however, is not packed, but is tapered at the 
Monarch Manufacturing Works, Inc., Salmon-street | bottom. The inner collar rests on the rotor retaining 
and Westmoreland-street, Philadelphia, Pennsylvania, | ring. In assembling the seal it is pushed over the 
U.S.A., the distributing agents in Great Britain being | shaft and the spring and bellows compressed to an 
Messrs. H. T. Watson, Limited, Commercial Buildings, | amount sufficient to make an effective joint between 
Victoria-road, Widnes. The rotor, which is generally | the inner collar and the retaining ring. The gland is 
directly-coupled to an electric motor, is indicated at a, | then screwed up and, its tapered end contracting, the 
and is formed in the pump body with, what amount | outer collar is firmly gripped on the shaft. Oil is 
to, internal-gear teeth. These are best seen in the | admitted to the inside of the-seal through a small hole 
cross-section, Fig. 3, and mesh with the small pinion . | in the pinion shaft d and thence through a hole in the 
rhis pinion is set eccentrically to the rotor, the space | rotor. The pump illustrated has a delivery capacity of 
between the two sets of teeth being filled in at the| 18 gall. per hour at a pressure of 100 lb. per square 
bottom by a crescent-shaped projection ¢ on the cover, | inch, and the power consumption is stated to be low. 
which carries the shaft d on which the pinion rotates | Larger sizes are made up to a delivery of 90 gall. 
and is perforated with inlet ports e. The operation of | per hour, and all the pumps can be supplied mounted 
the pump will be clear from Fig. 3. The entering oil is | on a common base with the driving motor. The pumps 
entrapped in the interspaces of the teeth between the run very silently, and, as there are no rubber or other 
pinion and the crescent, and is carried round in an | seals, remain tight and require the minimum of 


Temperature of Failure. 

1,740 deg. C. 

1,740 deg. C. 

Cast sillimanite 1,640 deg. C. 

Firebrick 1,510 deg. to 1,540 deg. C. 

Tests were carried out with hollow specimens into 

which boric acid was continually fed. The creep 
tests showed that the specimen failed more rapidly 
than a similar specimen to which no boric acid was 
added. This introduced the problem of whether or 
not it was worth while making highly refractory pots 
when diffusion of glass constituents might cause serious 
weakening. 














The inlet pipe is screwed, as seen in Fig. 1, into the | 


valve which is situated in a sleeve communicating with | 
the chamber so that, when the valve is open, the dis- | 


The plug seen just above | 





attention. Although, as above stated, the pump was 
designed primarily for handling fuel oil, it is clear that 
it can be used for other purposes for which high-pressure 
oil is required. 








LIGHT-ALLOY SHIP 
CONSTRUCTION.* 


By W. C. Devereux, F.R.AéS. and E. V. TELFEr, 
D.Se., Ph.D. 


Tue light-alloy ship, despite its apparent novelty, 
has already had some fifty years of history. Papers 
on the subject were published in 1895, both in this 
country and the United States, but the next communi- 
cation did not appear until 1930, and was followed by 
the paper given last year by W. R. N. Hughes. This 
hiatus corresponds fairly exactly with the absence of 
an aluminium alloy suitable for marine application. 
This major difficulty has now been overcome by the 
aluminium-magnesium alloy introduced since about 
1930, which has made possible the production of a 
first-class structural material of strength and corrosion 
resistance fully equal to that of modern shipbuilding 
steels. It is proposed to give this the generic name of 
Navalium. A number of well-known trade aluminium 
alloys, in which the requisite strength properties are 
chiefly provided by cold rolling rather than by heat- 
treatment, already qualify for this name. The com- 
position and physical properties of the more important 
of them are given in Table I, while their mechanical 
and technological properties are set out in Tables II 
and ITI. 

In this country many successful applications of 
Navalium h=ve been made by the Birmingham Alu- 
minium Company. The early work done in Switzer- 
| land has been continued and various lake vessels have 
| been constructed. In America considerable attention 
has been given to the use of light alloys in yacht 
construction, particularly for masts, though little 
appears to have been done with hull construction. 
In Germany a fair number of small craft applications 
have been made. In most maritime countries alu- 
|minium has been adopted for internal ship work to 
a greater or less extent. It is therefore of naval- 
architectural interest to consider the problems which 
will arise from the use of a material having about one- 
third of the weight and one-third the elastic modulus 
of steel. The light-alloy structure has the great 
| advantage that its own weight plays a greatly reduced 
part in determining the governing design stresses. 
Because of the lower elastic modulus, however, the 
deflection with light alloys is likely to be greater than 
with steel. It follows that very considerably in- 
| creased knowledge of permissible deflection is required 
| before aceurate design data can be laid down. It is 
| fairly certain that the real criterion of deflection will 
| be that the compression part of the girder associated 
| with the actual deflection produces an eccentrically 
loaded pillar, which will collapse if not adequately 
|supported against side tripping. The instability of 
| girder flanges obviously becomes more acute in low- 
|modulus materials. Steel sections are governed by 
| rolling considerations, but light alloy sections can be 
|extruded ; and sections having particular claims to 
| structural economy despite apparent complication 
| can easily be produced. Thus where the stress dis- 
| tribution along the length of a beam is accurately 
| known an economic section can be evolved just as 
simply as can the older constant-thickness section. 
The natyral frequency of the light alloy is about half 
| that of steel. The strain energy of the light-alloy 
| structure is considerably greater than that of the steel 
structure and thus the marked synchronism occasion- 
| ally possible with the latter should be absent. Another 
feature is the comparative absence of vibrational noise. 
As regard the connection of light-alloy structural 
parts, riveting, gas- and arc-welding are all in use. 
Arc-welding is more satisfactory than gas-welding, 
though in both cases 100 per cent. connections can be 
made in plating material. Substantially equal results 
| as regards speed can be obtained when electric-welding 
steel and aluminium alloys. 

The use of light alloys in warships has already 
brought about an extensive reduction in internal 
outfit weights, which can be used to increase the 
machinery power, armour or armament, Alterna- 
tively, with given design conditions the whole size of 
ships can be reconsidered. Warship structural design 
appears to lend itself without great change to light- 
alloy construction. The longitudinal framing acts 
to prevent buckling of the main plating. Watertight 

bulkheads need to be more closely stiffened. The 
principles of armour design require earnest reconsidera- 
tion. In passenger sbips, cargo liners and ordinary 
tramps, price considerations apart, many avenues of 
progress await exploration, It is fairly certain that the 
economic system of construction would need to be a 


* Paper read before the Institution of Naval Architects 
on Friday, March 31, 1939. Abridged. 














longitudinal one, preventing plating deformation. Long- 
superstructure design would cease to present the 
difficulties which exist with steel construction. Indent 
damage should be much less likely than with steel. 
With the completely Navalium ship various design 


changes are, of course, necessary. The greatly reduced | 


light weight will require generally increased beam for 
requisite stability. In cargo tramps and cargo liners the 
problem of water ballast will become more acute and 
the height of the double bottom will have to be in- 
creased. The space so lost for cargo will have to be 
provided by greater "tween-deck height. In passenger 
vessels the improved appearance of the deck houses 
and the opportunity for combining the most modern 
internal decorative schemes integral with the whole 
structure appears to be particularly attractive. It 
is a matter of interest how the ships of the future may 
be influenced by the possibility of the light alloy so 
far as deck structures are concerned, Increased 
streamlining will, of course, be inevitable, but of far 
greater importance is the possible return to auxiliary 
light-alloy sails, replacing masts and funnels by stream 
lined structures consisting of a main sail, an adjustable 
tail flap, a rotor nose in association with a nose slot of 
the Handley Page type, or, more nautically expressed, 
a jib sail. Perhaps the most important aspect in the 
approach to the light-alloy ship is the intermediate 
stage represented by the combination of a steel lowe 
hull and a Navalium above-water structure. It is 
obvious that stability is improved by such an arrange 
ment, but what is more important is the continuity 
of long deck erections of reduced scantlings and their 
incorporation into the main structure. The deck 
erection stresses concerned are only a little more than 
one-third of the value which they would be with steel. 
There is no danger of cracking and the design should 


present little practical difficulty though more attention | design. and be responsible for their construction. 
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So ; scrap-recovery and refining methods which appear to 
. 


will have to be given to the surface protection of the | long as the light alloy costs more per ton than steel, | guarantee the production of super-quality ingots and 


contiguous parts. 


As regards corrosion under the same conditions of | 
ordinary neglect or with the alternative appropriate | greater use of structural theory in routine construc- | 
routine of painting, Navalium alloys can be shown to | tion so that new types will be produéed for small craft 
he very much superior to mild steel. This was shown | outside the purview of the classification societies and | 
by the results of tests in which two sets of test-pieces | that gradually these types may be extended to larger 
To prepare for this development, men who 


were subjected to 70 hours’ exposure to a 3 per cent. 


TABLE |! * Navattom.”’ CLASSIFICATION AND CHEMICAL COMPOSITION. 


Strength (Cirade Low Tensile 
Navalium Group l 

Rolled, extruded or cast Rolled Cast 
Heat -treated No 


Chemical composition, per cent 


Magnesium 2-5 to4:! 
Manganese { 1-2to1l-S 0-5 to l+5 
Silleon 


Chromium 
Titanium 


Note.—tron and /or silicon a+ impurities, should not together exceed 0-6 per cent., and copper should not exceed 0-01 per cent 


rABLE Il.—** Navatium.” Srrvcrorat anp Puysicat Prorerrizs 


Navalium Group 1 
Specific gravity 2°75 
Modulus of elasticity (tons per sq. in.) 

Coefficient of linear expansion. Deg. C. x 10-4 24 


Note The shear elastic modulus can be taken as one-third of elastic modulus in tension. The Poisson's ratio is 0-33. 


TABLE LI,.—* Navarium 


Strength Grade Low Tensile 
Navalium Group 1 2 
Rolled, &c., or Cast Rolled Cast 
Heat -treated No 

Minimum ultimate, tons per sq. in 6 

Maximum ultimate, tons per sq. in 12 

Minimum elongation, per cent 4 

Maximum elongation, per cent 30 

Elastic limit or proof streas, tons per sq. in 2-5toll 5to7 
Brinell No. 25 to 55 50 to 60 


sodium-chloride plus | per cent. hydrochloric-solution ; must be primarily light-alloy minded, in addition to | 
spray attack over a period of 14 days. The loss in| being good shipbuilders and naval architects, will be | 
Not only is training as such essential, but 
surface area for the three separate samples of Navalium | it is also important to guarantee continuity of employ- | 
were 0-605, 0-742 and 0 677, or an average of 0-675. | ment. 
rhe corresponding figures for mild steel were 14-69, 9-00 | to found a research scholarship to encourage research | 
and 9-52, or an average of 11-07. Even allowing for | into the application of light alloys to ship construction | 
the different weights of the two materials the corrosion | and to guarantee the holder subsequent continuity of 
of steel was therefore fully five times as rapid as that | employment at a salary not less than the annual value 
of Navalium. Nevertheless it always pays to protect | of the scholarship. 


weight in milligramme per square centimetre of 


the surfaces of both steel and Navalium. For the 


This calls for better trained men and a 








MECHANICAL PROPERTIES. 


the light-alloy ship would be 
latter pure aluminium paints offer the most complete | unduly optimistic if the aluminium industry expected 
protection. One outstanding problem of the Navalium | ships to be constructed of Navalium at the prices 
hull is its protection against surface fouling for which ; ruling in the aircraft industry to-day. 


so long will it pay to avoid every waste of structural | the reduction of the price of the high-purity material 
|essential for the Navalium class. The heavier units 


required for ship work, the greatly reduced overheads 
per ton and the use of new methods will all combine 
very substantially to reduce the cost of Navalium in 
the course of the next few years. The halving of pre- 
sent ingot prices at least is the order of reduction 
reasonably to be expected. If Navalium were to cost 
three times the price of steel it would obviously be 
used in ship construction, since the structural savings 
in a vessel of given duty would be enormous. Even in 
a cargo ship it becomes attractive to use Navalium 
when its cost is five times that of steel and in the naval 
vessel the case for Navalium is even more striking. In 
fact, | ton of Navalium can save 8 tons of steel in 
structural and machinery weights as well as producing 
a power and fuel reduction due to the small vessel. It 
is evident that even to-day the use of Navalium in 
warships and fast craft is worthy of the closest examina- 
tion. 








BELT-LACING MACHINE. 


A New belt-lacing machine for wide conveyor 
belts, illustrated on this page, was exhibited at the 
recent British Industries Fair by Messrs. Mastabar 
Belt Fastener Company, Limited, the machine being 
manufactured by the associated firm of Messrs. J. H 


| Fenner and Company, Limited, Hull. As the machine 


is intended for use in collieries, it has been designed 
for strength and reliability. The whole of the mech 
anism is enclosed to protect the working parts from 
dust, and the machine is mounted on a cradle so that 
it can be dragged about without risk of damage. The 
machine is designed for clinching the well-known 
Mastabar fastener, which consists of a series of hooks, 
as shown in the illustration, held parallel to one another, 


| and equally spaced by being welded to a single wire. 
The machine is capable of clinching fasteners in belts 
| up to 30 in. in width, the clinching being effected in 


6-in. lengths. A loose comb, shown in position in the 


| machine jaws, is provided. The comb is slotted along 


the front to take the fastener, and after the latter is 
inserted in the slots, it is held in place by having a 
light bar of sword steel threaded through it, the ba: 
also registering with openings in the comb. The comb 
itself is then threaded through the jaws of the machin 
as shown, and on inserting the belt, the machine is 
ready for the clinching operation. This operation is 
performed by turning the hand lever at the back of the 
machine. This lever is mounted on a spindle having 4 
quick-pitch thread, the nut being connected up by a tog 
gle mechanism to the jaws. A spring-operated register 
is provided so that the comb can be moved across at 
exactly 6-in. settings. A very high pressure is required 
to insert a 6-in. length of fastener, actually about 
18 tons, but the leverage is so designed that this pressure 
is obtained with a force of only 50 Ib. on the hand lever 
Both jaws move, and their shape is such that support 


the paints at present in use for steel cannot be employed. | facture is seriously undertaken, however, steel practice | is given for the whole length of the legs of the fastener! 
One of the most definite problems in light-alloy | will be followed and scrap returned to the mills. This | throughout the movement, the latter part of the acti 


ships is the training of the men who will develop their | will be greatly assisted by the development of new ensuring a final clinch to the hooks. 


The parts of the 
































APRIL 21, 1939.| 





485 








machine are made, as far as 


cap is provided for the comb when not in use, this 
holder being strapped to the cradle. To ensure that 


dependent on the thickness of the belt to be fastened. 








SPRAY GUN WITH VARIABLE 
SPRAY CONTROL. 


AN air-spray gun, known as the “ Varispray,” 


was shown at the recent British Industries Fair, by | 
Park | 


Messrs. B.E.N. Patents, Limited, Gorst-road, 
Royal, London, N.W.10. 
in section below, is of the fast-spraying type, and 
incorporates a special control for varying the spray 
formation. It will handle all spraying materials, 
including synthetic enamels and lacquers. The spray 
can be varied in width, or changed from the fan to the 
round form, by a simple adjustment which can be 
carried out without interrupting the spraying operation, 
thus saving time as well as economising in finishing 
materials. The design, we are informed, is the result of 
considerable experience and research. The gun is 
well-balanced, comfortable to handle and has a light 
trigger control. Two alternative sizes of paint container 
can be fitted, as indicated in the illustration, either 
container being quickly detachable by means of a 
cam-operated lever. The air enters the gun in the 
usual way at a and passes through the handle to the 
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space b. On opening the control valve c by means 
of the trigger d, the air passes into the space e and 
hence into the space f. From this space, it is always 
free to pass into the annular space g, surrounding the 
spray nozzle, to be delivered to form the spray. The 
paint is free to enter the space h at all times, but the 
amount delivered is controlled by the needle valve j, 
which is opened by the trigger with the air valve, 
but with a slight delay. The amount of opening 
of the needle valve is regulated by the knurled nut k, 
which regulates the travel of the trigger. It will be 
appreciated that, as the trigger controls both the air 
and paint supply, the amount of air delivered is always 
proportional to the paint delivery. To change the 
spray from the round to the fan form, the valve / is 
opened by turning the knurled nut m, this action allow- 
ing the air to pass into the space n, and hence to the 
jets p. There are four such jets in the same plane, 
and when the air passes through them it impinges 
on the main jet and results in a fan formation. The 
spray head can be given a half-turn by slacking off 
the knurled nut g so that either a vertical or horizontal 
spray can be produced as required. 

The body is a bronze forging, heavily nickel-plated 
and polished. The air valve and all air passages 
through the gun have been designed to permit a full and 
adequate flow of air to the spray head without internal 
‘oss of pressure due to restricted air ports. The needle 
for the paint or other material to be sprayed and the 
variable-spray control needle are of stainless steel, 
and are self-centring. 
arranged to give a full nozzle opening, thus permitting 
the maximum amount of material to be passed through 
the bore of the nozzle. 
less or rust-proof material. 
easily replaced and are machined to precision limits. 


ible, from stainless | 
steel or rustless metal. A tubular holder with a leather | 


| recruitment, training and further education of their | 


the belt is not damaged, the jaws reach a stop before employees has recently been issued by Messrs. Cadbury 


closing completely, the amount of opening left being | 


This gun, which is shown | 


| to fill key positions is also assisted by the interchange | specification 


The valve for the material is | 


All parts of the gun are of rust- | subject of gauging is now being prepared and, it is | 
The working parts are | 
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| No. 817-1938, relating to) castiron ‘surface plates 


EDUCATION IN INDUSTRY. - : ; 
}and tables for inspection and marking purposes, 


A BooKLET which surveys the schemes for the | constitutes the first specification in the Institution’s 
| programme of work concerning engineers’ precision 
Brothers, Limited, Bournville. It is stated as being | eee Fie ata ernep 
| an attempt to describe how an employer, young people tables from 5 ft. to 15 ft. diagonal length. The 
| and their parents, as well as the local authority, can | primary object of the specification is to prescribe 
| work together in the post-school education of the rising | standards of accuracy and these are comprehensively 
generation. This firm employs about 10,000 people, | dealt with for four grades of finish, namely, two 
|the proportion of the two sexes being about equal. | qualities of scraped finish and two qualities of planed 
| It is interesting to note that the proportion of men to | finish. 

| women has increased during the last forty years. The| pipe Fittings.—Malleable cast-iron and cast copper- 
| labour turnover on the women’s side is higher than on | alloy pipe fittings for steam, water, gas and oil are 
the men’s, since as a rule married women are not| geajt with in specification No. 143-1938 which 
;}employed. About three-fourths of the women and supersedes Nos. 143 and 154, issued in 1922. Soft 
one-third of the men are engaged in manufacture, | .ast-iron pipe fittings have wating excluded from the 
| while one-fifth of the women are employed in office present publication as they are to be the subject of 
work and one-tenth on making containers. One-fifth | , separate specification. Other amendments are 
of the men perform various kinds of engineering and | th. jnclusion of additional patterns, the extension of 
building work. One-seventh of the total number, of | the range of nominal sizes from 4 in to 6 in., and the 
men and women, are engaged as travellers and at| inclusion of a section relating to the testing of the 
branch factories, offices and showrooms. There is a | fittings for porosity and malleability. Moreover, the 


demand, therefore, for all grades of labour. | form of the reinforcement at the ends of the fittings 
Most of the factory workers come from elementary | jg not now limited to a band and alternative designs 


schools and are admitted after an educational test, &| are permissible within certain limiting dimensions. 
medical and dental examination, and an interview with | [Price 3s, 6d. net, or 3s. 8d. post free. ] 

a managing director. They spend the first week of | Radio-Interference Suppression for Trolley ’ Buses 
their factory life at an Initiation School, the main | qyq 1 ramways.—This specification, designated No. 
purpose of the course being to give them a picture of| 597.1939, prescribes the limits of the intensity ot 
the business as providing scope for the intelligent | the interference-producing electric field set up by the 
co-operation of every employee. The syllabus includes | gjectrical equipment of tramway cars and trolley 
films and lantern lectures on manufacturing processes, | omnibuses and by the overhead lines associated there- 
and * safety first ’ of all kinds is dealt with. Office| with, It also gives the standard rating and certain 
workers are vsually drawn from the secondary schools | safety requirements for the condensers, resistors and 
and are expected to have passed the School Certificate chokes used for the purpose of reducing the inter- 
examination. They also undergo a medical examina-| ference, together with some general information 
tion and are interviewed, so that their temperament | regarding the methods of suppression which have been 
and inclinations may be assessed. All the junior | found satisfactory in service. The publication, in 
employees attend a day continuation school, maintained | ¢.¢. deals very thoroughly with the causes and cure 
by the local Education Committee, for one day a week | of interference radiated by trolley omnibuses and 
until they are 18 years of age, the. education being | tramway cars. : 

more general than specialist. The training of recruits! pipetrie Power Switchgear.—A second revision of 
. 1 ’ No. 162 has now been published. The 
of labour between offices and factory, while apprentices | first revision of the specification, which deals with 
to engineering trades are, of course, given drawing- electric power switchgear for indoor and outdoor 
office experience. Employees are not arbitrarily marked | installations up to and including 220,000 volts, was 
down as destined for routine employment and nothing | jgsyed in February, 1934. The main difference 
more, and full opportunity is given for recruits from | between the two editions consists in a clarification of 
(Jementary schools to better themselves. A system of | certain clauses and tables where ambi uity previously 
periodical interviews is continued until a later age, | pyisted. As a result of these modifications Fig. 5 
when consideration is given to the employee’s standard | of the older edition has been replaced by jm naw 
of work, the progress of his training for a more respon- | jjjystrations in the present edition, leaving no doubt 
sible post, and the relation of his studies to a balanced regarding the clearance required heterden apparatus and 
life. — live parts. 

It is perhaps hardly necessary to add that recrea- ( ables 





and Flexible Cords.—A fifth revision of 


| tional activities are not overlooked, full facilities being specification No. 7, which relates to rubber-insulated 
| available for indulging in many forms of games and | cables and flexible cords for electric power and light- 


other types of social intercourse. Further, the edu- | ing, for working voltages up to and including 11 kV. 
cational activities themselves are supplemented by | has recently been issued. It should be noted that the 
measures taken independently by the Bournville | pew edition deals only with rubber-insulated cables 
Men’s and Women’s Works Council for the encourage- | and flexible cords, paper-insulated cables being dealt 
ment of education. This body offers full-time scholar- | with in a separate specification (No. 480), Moreover. 
ships which are entirely cultural in basis. The whole | the scope of the specification has been considerably 
of this organisation is dealt with by a separate education enlarged by the inclusion of particulars of the various 
department of the firm. | types of cables and flexible cords which are recognised 
| as standard, together with details of their construction 
jand protective’ coverings. Taken altogether, the 
specification has been so much amended that it is very 
different from the previous edition. [Price 3s. 6d. net, 
or 3s. 8d. post free. | 








BRITISH STANDARD 
SPECIFICATIONS. 


Amone the specifications issued by the British 
Standards Institution, the following may be of interest 
to our readers. Copies are obtainable from the Publica- 
tions Department of the Institution, 28, Victoria- | 
street, London, 8.W.1, and unless otherwise stated, | Motors and Control Gear.—We have received from 
the price is 2s. net or 2s. 2d., post free. | Messrs. The British Thomson-Houston Company, 

Pipe Threads.—Specification No. 21, relating to, Limited, Rugby, a copy of their latest priced list of 
pipe threads, was first published in April, 1905, and | electric motors and control gear. 
was revised in November, 1909. During the 30 years| Portable Air-Raid Shelters.—Messrs. Switchgear and 
which have elapsed since the revision, there have | Cowans, Limited, Elsinore-road, Old Trafford, Man- 
been considerable developments in the technique of | oon ae _—? re ney pa @ certes of 
screw-thread production and gauging. A complete | Fie cee aioe eae eae ' ; 
revision is ultimately intended, but, meanwhile, the | Recoil Valves.—To eliminate water hammer in centri- 
need of industry for definite information on certain — pumping systems, Messrs. Glenfield and Kennedy, 

- - , , | Limited, Kilmarnock, have developed a type of recoil 
essential points has become urgent and it has conse-  yalye which is claimed to be silent and to avoid the 
quently been thought advisable to issue a revision | risk of burst pipes. 
at the present time, containing the conclusions already | Machine Toole.—Messrs. Dowding and Doll, Limited 
arrived at regarding the fundamental definitions and | Greycoat-street, Westminster, 8.W.1, have sent us a 
basic sizes of the threads and the tolerances to be | copy of a new general catalogue giving particulars of 
allowed. No changes are recommended in the pitches | machine tools, of Continental manufacture, of which 
or gauge diameters of the threads, but, in a few cases, | they are distributors. 
the gauge lengths have been slightly altered in order Pressed-Steel Shelters.—Messrs. Braithwaite and Com- 
to obtain more satisfactory lengths of engagement. Bw Have ined © tenes Sonoing ad oe 
The present revision, designated No. 28-1938, Part 1, | 9:"*-*; Dave issue Ug reratcr. 
is limited to definitions of the form of thread, and of | og Nagy 2 ney By prea eons fm: He, SAR APO eneEneS 
the terms used, and to the basic sizes and tolerances. | * ; 


d hemnad : . Stone Breakers and Ore Crushers.—Messrs. Hadfields, 
The supplementary publication dealing with the Limited, East Hecla and Hecla Works, Sheffield, have 


; . ’ | published a brochure giving particulars of their all-steel 
hoped, will be available in the near future. jsledging breakers. and crushers in which Hadfields’ 
Cast-Iron Surface Plates and Tables.—Specification | patent manganese steel is employed. 
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‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification ix not 

tllustrated. 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of ls 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed " is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Speei fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


496,263. The Bristol Aeroplane Company, 
Limited, of Bristol, H. R. Fedden, of Bristol, and 
R. L. Ninnes, of Bristol. Drive for Supercharger. 
(2 Figs.) May 27, 1937.—The invention is a driving 
mechanism for blowers of supercharged internal-com- 
bustion engines. Where the blower is driven from the 
crankshaft through a step-up gear-train, the inertia of 
the blower tends to throw an excessive load on the gear 
teeth when the engine is suddenly accelerated and it is 
usual to protect the gears by providing a friction clutch 
which slips under excessive load Hitherto, in cases 
where a slipping overload-clutch has combined 
with change-speed gearing between the engine and the 
blower, the overload clutch has been mounted between 
the engine and the change-speed gearing. The advantage 
of the present arrangement is that the overload clutch, 
being disposed between the change-speed gearing and 
the blower, is at the high speed end of the gear train and 
is therefore of simplified and more compact design. The 
gear 11 is spring-driven from the engine crankshaft and 
drives a pinion which is splined to a tubular lay shaft. 
The lay shaft carries two gears 27, 29, either of which 
may be clutched to it at will. A centrifugal blower 62 is 
splined to a shaft 63 mounted on a tubular shaft 65, 
from which it is separated by a bearing bush. The 
shaft 65 is splined to another tubular shaft 67 mounted 
in ball-bearings. At the left-hand end the shaft 67 is 


been 





formed with two sets of gear teech, one set being larger 
than the other, and forming pinions which mesh respec- 
tively with the gear wheels 29 and 27. The left-hand end 
of the shaft 63 is enlarged at 72 into two V-shaped 
recesses. Each recess houses three blocks 73, which are 
engaged by circumferential castellations formed on the 
shaft 65. The blocks 73 are free to move radially out- 
wards under the action of centrifugal force into engage- 
ment with the V-shaped recesses, but are free to slip 
with respect to the shaft 63 when the driving load becomes 
excessive. When the gear wheel 29 is clutched to its 
shaft the blower is driven from the crankshaft gear 11 
through the gear wheel 29 and the associated pinion on 
shaft 67, the slipping clutch 72, 73, and the shaft 63. 
The drive is similarly transmitted when the gear wheel 
27 is clutched to the shaft. The gear wheels 27 and 
29 and the pinions formed on shaft 67 constitute a 
gearbox for varying the speed of the blower. When 
there is an abrupt change in the engine speed, or when 
a gear change is made from the lower to the higher 
ratio, the blocks 73 slip in the V-shaped recesses 72 and 
the shaft 65 overruns the blower until the latter has 
accelerated to the new speed. The blocks 73, due to the 
centrifugal force on them, engage the grooves 72 more 
tightly as the driving speed increases until the blower and 
the shaft 65 are rotating at the same speed. (Sealed.) 


MINING METALLURGY, &c. 


495,128. Mavor and Coulson, Limited, of Glas- 
gow, and J. B. Mavor, of Glasgow. Coal-Cutting 
Machine. (5 Figs.) July 14, 1937.--The machine is 
of the cutter-chain type arranged for over-cutting at 
heights substantially above the floor level. The machine 
has a body, a turret, an over-cutting jib C, and a haulage 
drum 2. The turret is telescopic and consists of a lower 
part and a carrier. The jib is mounted on the carrier, 
a driving shaft 3, also telescopic, extending centrally 
through the turret for transmitting the drive to the 
cutter-chain sprocket wheel of the jib through a universal 
joint. The jib is carried on the upper part of the turret 
by a gimbal mounting consisting of a ring and a saddle, 
the saddle being pivoted on a longitudinal axis in the 
ring and the ring itself being pivoted on a transverse 
horizontal axis in an inner part of the carrier. The rake 











ENGINEERING. 


of the jib is set by a link 8 pivoted at ite upper end to 
the ring and at its lower end to a nut working on a screw 
shaft journalled in the carrier. The degree of rake 
allowed for is about 24 deg. on each side of the normal 
position. The tilt of the jib is controlled by a strut 
between the ring and the under side of the jib, the strut 
being extensible by a screw and nut arrangement. The 
degree of tilt allowed for is about 5 deg. on each side of 
the horizontal. For slewing, the part carrying the gimbal 
mounting is rotatable by a rope wound on the haulage 
drum 2 and passed round a pulley groove 11. The jib is 
raised and lowered by four screw guides F, each consisting 
of a tube on the lower turret part, a sleeve on the carrier 
sliding over the tube, and a screw mounted in the carrier 
and engaging the tube. A pinion wheel at the upper end 
of each of the screws engages with a gear encircling the 
turret. This gear is also formed as a bevel rack engaging 


Fig. 2. et. 
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with a bevel wheel 19 rotated by a shaft to operate all 
the screws simultaneously. A slightly different form of 
construction is shown in Fig. 2. The saddle 23 carries 
the over-cutting jib of the machine and is pivoted on 
the intermediate part 22 about the tilting axis. The 
intermediate part rocks on the base about the raking 
axis, the bearing surfaces of these two parts being made 
cylindrical to allow of this rocking motion. The drive 
from the motor to the cutter-chain sprocket wheel is 
through a planetary gear system within the turret. A 
lower vertical shaft carries a bevel wheel 28 meshing 
with a bevel wheel 29 integral with another bevel 30. 
A bevel 31 rotates on a shaft situated on the tilting axis 
and has two sets of teeth, the one meshing with bevel 
wheel 30 and the other with a bevel 33 on the upper 
shaft, which carries the cutter-chain sprocket wheel. 
Around the lower shaft there is clearance to allow of the 
raking movement. For slewing, the turret rotates about 
a vertical axis relative to the body of the machine and 
is mounted on a turntable by screw jacks, which allow 
of height adjustment. (Accepted, November 8, 1938.) 


MOTOR ROAD VEHICLES. 


494,368. The Northern General Transport 
Company, Limited, of London, and G. W. 
Hayter, of Gateshead - on- Tyne. Centrifugal 
Clutch. (4 Figs.) July 30, 1937.—The invention is 


a clutch of the automatic centrifugal type, which 
ean also be arranged for voluntary withdrawal. The 
purely automatic clutch is designed for use in cars 








having pre-selective gears, while the combination with 
an ordinary foot-operated clutch is especially suitable 
for use with “crash” gears. The driven plate 1 is 
gripped between two driving plates which are mounted 
within a recess formed by a flange 7 on the face of the 
flywheel and are encased by a cover plate secured to the 
flywheel by driving studs 9. These studs serve further 
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for guiding the pressure plate 5, which is spring-loaded 
| away from the driven plate. Also guided upon the studs 9 
}is a second pressure plate 24. This plate is urged 
towards the Diem plate by a series of compression 
| springs 25 housed in cups, which are carried by the cover 
plate. Movement of the plate 24 to the left and of th: 
| plate 5 to the right is limited by a stop-ring 28 let into 
the flange 7. The plate 24 can be moved to the right 
against the springs 25 by a series of coupled pedal- 
operated levers 29. The plates 5 and 24 are urged apart 
by compression springs 31, coiled upon the studs 9, 
whose action is weaker than that of the springs 25 
A series of balls is housed in a ring of 16 to 24 equally 
spaced radial bores 18 in the flywheel. Each opens 
obliquely into the inner face of the flywheel opposit: 
the pressure plate 5 at an angle of about 30 deg. The 
driven plate 1 is mounted by a hub to slide on th« 
driven shaft 22. As long as the plate 24 is held against 
the ring 28 by the springs 25, the clutch is a simple 
centrifugal clutch. Thus, with increasing speed of rota 
tion of the flywheel the balls urge the plate 5 to the right 
overcoming the springs 31, but not the springs 25, thus 
causing engagement between the driving plates 5 and 24 
and the driven plate 1. If, however, the plate 24 is 
drawn to the right by the levers 29, the driving engag 
ment is interrupted since the plate 5 is arrested by the 
ring 28 and prevented from following up the plate 24 
The clutch can be employed without the foot-controlled 
mechanism as a plain centrifugal clutch and as such 
has certain advantages. If the clutch is liable to be 
run at very high speeds, the centrifugal force may reach 
exceedingly high values. In this construction, however, 
the maximum force to which the studs 9 can be subjected 
is that existing in the springs 25 when the plate 5 is 
arrested by the stop-ring 28. Axial force in excess of 
this value is transmitted directly to the robust flywheel 
by the ring. Even if the clutch should burst axially, 
the bores 18 are partially masked peripherally by th 
flange 7 integral with the part in which the bores are 
formed. Consequently, the balls would have no direct 
path of escape outwards and danger from this source 
would be minimised, Furthermore, the limitation of the 
axial force to which the linings are subjected makes for 
more even “* pick-up.’’—(Sealed.) 
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496,013. Cockburns, Limited, of Cardonald, and 
T. Grant, of Card ld. Turbi Manoeuvring 
Valve. (2 Figs.) January 19, 1938.—The invention is 
@ mancuvring valve for use with geared steam-turbine 
installations. The valve incorporates a lubricating oil 
change-over valve 2, which is opened by the control 
mechanism to supply lubricating oil to the sprayers of 
a forced-lubricating system before the mance uvring valve 
opens. Interlocks on the control mechanism are dis- 
engaged to permit opening of the manceuvring valve 
only when a predetermined minimum oil pressure is 
established in the oil supply line to the sprayers. The 
valve 2 is connected to one arm 5 of a lever, whose other 
arm is forked and carries a pair of followers engaged by 
an actuating nut 8 of the control mechanism so that 
initial downward movement of the nut from a “ neutral " 
position establishes the oil supply to an “ahead” 
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sprayer and initial upward movement of the nut estab 
lishes the oil supply to an “astern” sprayer. Eacl 
interlock consists of a spring-loaded plunger one end of 
which moves into and out of the path of one end of a 
valve operating lever 12 connected to the nut 8, the 
plungers being placed one above and one below thi 
lever and urged by springs into engagement with 

Each interlock is disengaged from the lever against !t- 
spring by a piston moving in a cylinder connected by 
a pipe to the appropriate sprayer “ ahead ” or “ astern, 
so that the piston only moves when a predetermined 0 
pressure is developed at the sprayer. The manceuvring 
valve includes a double-beat “ ahead ” valve proper 15 
and a double-beat “ astern ” valve proper 16, the spindles 
of which are connected to the lever 12 by followers, 
which engage cam-slots 20, 22 in the lever. The lever 
is of twin construction and is pivoted at 23 on a bracket 
bolted to the maneeuvring-valve chest 25. The nut 5 
carries a pin 26 engaging a slot in the lever 12, the nut 
being mounted on a screw-threaded spindle, which '- 
rotated through gearing by the handwheel 1. (See 
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THE OPTIMUM SIZE OF MODELS | ing plant already in operation; but when this is the investigator is able to make in the course of his 
FOR STUDYING FLOW THROUGH | #ttempted, it is found that one difficulty after) work. Commercial plant is inevitably designed for 
NESTS OF TUBES. | another appears. Firstly, when plant is taken off its | conditions which are the very reverse of those re- 

' _., |normal duty and operated for the requirements of | quired for experiment ; for example, it is difficult to 

By R. Penpennis Watts, Ph.D., M.Inst.C.E., | the experimenter instead of the needs of the indus- | visualise a steam boiler in which the pitch of the 

M.I-Mech.E. ‘trial load, other supplementary plant has to be | tubes could be varied. In short, plant must be 
Banks of closely adjacent rows of tubes with | brought into commission. The duty on the supple- | specially constructed if it is to be satisfactory for 
fluid flowing among them are widely utilised in| mentary plant is being constantly varied, with the | experimental work. 

plants where heat is transferred from one fluid to/| result that it requires additional supervision and| The question arises as to how closely it should 

another. This field embraces such diverse equipment | vigilance. There is the possibility of sudden break- | duplicate the industrial plant. The most funda- 

as boilers, superheaters, economisers, air heaters, | down of the experimental plant, as, for example, by | mental consideration is that of size, for, on the one 
electrical transformers, oil heaters and coolers, ' the overloading of a fan motor and the throwing of | hand, reduction of size has the important advantage 
| that for a given outlay a far wider range of results 
| can be obtained. This advantage increases progres- 
| sively as size is reduced, until the parts become so 
‘small that they are difficult to manufacture and to 
| handle. On the other hand, the further the experi- 
mental plant deviates in size from the prototype the 
more difficult does it become to predict the full-scale 
performance from the measurements made with the 
|model. The above statement about the cheapness 
| of small models should be qualified, for if the size 
of the pressure tapping holes and their associated 
| piping is made very small, the pressure gauges 
| become sluggish in action. Readings take longer to 
| obtain than with larger models and the extra time 
required more than offsets the other savings. 
These two difficulties, deviation in behaviour of 
model and prototype and gauge sluggishness, are 
more readily considered in relation to a specific 
| research carried out by the author in conjunction 
| with Professor C. Masey White.* The problem was 
to determine how fluid moved through nests of tubes. 
But before discussing the factors which determine 
the size and proportions of the experimental plant, 
| it is well to pause for a moment and to consider 
the general nature of the motion with which we are 
concerned. 
Figs. 1 and 2, in which the flow is from right to left, 
show that with both parallel and staggered arrange- 
| ments the fluid approaches the nest in a relatively 
steady manner, and that as it accelerates to pass 
through the first constriction it is behaving as 
|though entirely free from turbulence ; in fact, its 
| motion here is that of the ideal fluid of classical 
| hydrodynamics. Against the tube wall, however, the 
fluid is at rest, though only for an infinitesimal layer 
quite invisible in the illustrations. Between the 
| frictionless motion and the stationary layer there 
| exists a boundary layer of slow-moving fluid, which 
although too narrow to be visible in the photographs 
| a8 reproduced, can just be detected in the original 
| negatives when examined with high magnification. 
| It is necessary to emphasise the existence of this 
boundary layer, because the whole of the subsequent 
motion through the nest is controlled by it. Imme- 
|diately after the constriction, the classical] fluid 
would diverge and its pressure would accordingly 
rise, but with the actual fluid, as soon as some 5 per 
cent. divergence occurs, the pressure has risen by 
an amount which, small as it is, is sufficient to bring 
the slowly-moving fluid in the boundary layer to 
rest. This leads to an accumulation of boundary 
|layer fluid which occupies more and more space 
| between the tube and the classical fluid. The latter 
| is then shielded from the receding tube walls and 
so need not expand to follow them. The streamline 
| dividing the classical fluid from the stagnant fluid 
then becomes unstable, and further motion down- 
stream is accompanied by violent disturbance. Parts 
of the main stream flick off into the region imme- 

Exploration diately behind the tube, and, correspondingly, other 

(6768.¢) Gaitjetaie Tube Withdrawn “EM aNEERIMG" parts of the main stream entrain some of the dead 

water behind the tube. In this process, while the 
major part of the main stream continues to move 
with full speed, quite a considerable portion of it is 
appreciably slowed, and in consequence the main 
stream as a whole occupies somewhat greater width 
| than it does in the constriction. 

As the fluid approaches the second constriction, it 
| again accelerates, though not nearly as much as was 
| necessary in order to pass the first constriction. So 

in the second constriction, with less acceleration and 
with greater initial disturbance, the fluid is consider- 
| ably more turbulent than it was in the first constric- 
tion. As a result of these greater disturbances, the 
































refrigerators, motor-car radiators and also certain , the total load on to the supplementary plant, an 
forms of condensers. One of the technical problems | eventuality which is most likely to take place when 
arising in their design is the correct size and spacing the experimental plant is carrying its maximum 
to use for the tubes. This problem needs for its load. In order to obtain large variations in one 
solution a knowledge of the frictional resistance to | variable operating condition, it is sometimes neces- 
flow among the tubes and of the factors upon which | sary to carry out the individual tests at large in- 
It depends. There is only one way in which such | tervals of time. It is then found that other condi- 
information can be obtained, and that is by syste- tions, such as atmospheric temperature, the period 
matic measurements of both the fluid motion and since the plant was thoroughly cleaned, or the avail- 
pressure. It is essential that these measurements |able personnel, are altered and it is difficult to 
should be made under conditions in which accuracy | obtain the necessary uniformity in the testing. 
8 assured and in which as many as possible of the| These difficulties cannot be avoided by utilizing 
variables can be controlled and varied over a wide | newly-constructed plant to carry out experiments 
range at will. |in the works before dispatch and erection on site. | — Bendennie. Walle and Meet Witte, °* Reciétence 
At first sight there would seem to be no insuper- |The value of an experiment rises, one might say, |... plow Through Nests of Tubes.” Excinusaina, vol. 
able ditticulty in making the measurements on exist- | almost exponentially, with the number of changes | cxlvi, page 605, et seq. (1938). 
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boundary layer on the second row of tubes is not 
allowed to come to rest as it does on the first row, 
but is dragged farther round to the rear of the second 
row of tubes before the higher pressure there is 
ultimately able to bring the boundary layer to rest. 
These points where the boundary layer comes to 
rest, that is, where the main stream separates from 





the tube, are identical with the points of separation 
or breakaway long recognised in the field of aero- | 
nautics. The difference of greater delay in break- | 
away on the second row is of particular note, since 
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cases the nest consists of many tubes per row and 


| the second row of the staggered nest is shown in 


many rows, a hundred tubes being quite an ordinary | Fig. 4, in which the abscissa is on an angular basis 


total. 
both for individual tubes and for rows, necessitate 
several tubes in each row, tubes several diameters in 
length and several rows. With regard to the number 
of tubes per row, the two end ones cannot be ex- 
pected to be truly representative of large nests. 
It is desirable also that there shall be one tube at 
least whose neighbours on each side should be free 
from boundary effects. So the minimum permis- 


In designing the model, the end conditions, | with 0 deg. facing upstream. 
|on this part of the tube, but decrease rapidly to 
| wards the side of the tube, where they fall to a 
| minimum. 


The pressures are high 


Towards the back of the tube, 7.e., from 
9) deg. onwards, the pressure rises again, but fails 


| to become as high as it is on the front of the tube. 
| Owing to this failure there is an unbalanced pressure 


component trying to force the tube downstream. 


| The resultant force is readily obtained by integrat- 


it results in much lower drag. By the time the third | sible number for the parallel arrangement is five, | ing the pressures from Fig. 4 after making allowances 


and subsequent rows are reached, the motion has | 


and for the staggered arrangement, six. Since it 


| for the cosine of the angle defining their direction. 


settled down to conditions whieh may be described | was desired to use the same apparatus for both | This process, if performed arithmetically, is tedious. 
as typical in nests of many rows ; the main stream, | nests, six tubes per row were used. The length of | but may be avoided by plotting the pressures, not 
although disturbed, still retains its identity, passing | the tubes, if too short, leads to uncertainty regarding | on a basis of angles, but on the sine of the angle 
down the flow lanes and leaving distinct pockets of | the velocity through the nest, since the air does not, | Fig. 5 shows the curve of Fig. 4 replotted in this way. 
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highly disturbed dead water at the rear of each 
tube. 

The major differences between flow through the 
staggered and through the parallel nests, is that in 
the latter the dead-water regions extend down- 
stream from tube to tube, whereas in the former 
they are bounded in the downstream direction by 
the main stream. Further, in the staggered nest 
the upstream faces of the tubes are covered with 
fast-moving fluid flowing in a curved path convex 
outwards, so leading to reduced pressure on the 
tube wall and consequently lower drag. In both 
staggered and parallel arrangements the dead water 
in the rear of the las: row is unrestricted in extent 
downstream, and so at first sight it appears very 
different from the previous dead-water regions. 
However, there is no reason why its width at the 
immediate rear of the tube should differ from the 
others, and, in fact, the experimental work showed 
that the pressure distributions on the last row were 
in no material way altered by the absence of further 
rows. 

With regard to the design of experimental appa- 
ratus to study such flow, it must first be borne in 
mind that the engineering applications of nests of 
tubes, while covering a wide range of tube sizes, 
may be said to include tubes of about 4 in. diameter 
as an important field. Further, in most industrial 
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in effect, utilise quite the 
whole of the cross-sec- 
tional area, boundary 
layers of slow-moving air 
occurring at the walls. 
This consideration alone 
would allow the tubes to 
be made about three dia- 
meters long. However, the 
total surface resisting flow 





120 . AS 
0° F aed consists of the tube sur- 
ENGINEERING faces plus the end and side 


walls, and in order to reduce the wall effect to within 
5 per cent. of the tangential drag, it is necessary to 
increase the length to twelve diameters. Again, 
with long tubes, sections near the mid-length can be 
found relatively free from those secondary motions 
known to exist at the ends. With regard to the 
number of rows, it has been seen from Figs. 1 and 2, 
that the drag of the later rows is modified by the 
wakes of the previous rows. The difference in drag is 
large enough to be important from the engineering 
point of view; for example, the drag of the first 
row may be two or three times that of the second 
row. When local differences as large as this exist, 
it is clearly necessary to extend the study well 
away from the first. In the experimental plant 
with parallel arrangement, as shown in Fig. 3, four 
rows were used, as the magnitude of the above 
differences had not been anticipated, but in the 
light of the results it would have been better to 
have used five rows. The staggered nest was 
formed by inserting three rows of tubes between 
those shown in Fig. 3; it thus had seven rows and 
with this number two or even three of the later 
rows could be said to be truly typical of rows in the 
midst of a large nest. 

The rows were individually studied by measuring 
the fluid pressure from point to point around the 
circumference of each tube. A typical diagram from 
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The area of the diagram, taken to the appropriate 
seale, gives the force on the tube in the direction of 
flow, and the diagram is conveniently referred to as 
the form-drag diagram. It is seen that the pressure 
distribution between 30 deg. and 150 deg. is such 
as to give rise to a force acting in the upstream 
direction, which, together with the similar loop on 
the other side, reduces the total drag by 30 per cent. 
The corresponding form-drag diagram for the first 
row is shown in Fig. 6, from which it is seen that. 
despite the fact that the diagram is not nearly as 
tall as Fig. 5, yet, owing to its different shape, its 
area is 3-3 times as great. 

The method of obtaining these diagrams actually 
decides the optimum size of the complete model. 
From Fig. 4 it is seen that in places the pressure 
changes about 3 per cent. of the total height of the 
diagram for an angular change of only 1 deg., 80 
if the pressure at a point is to be measured exactly, 
the hole through which the pressure is measured 
should subtend only a small fraction of 1 deg. 
Even in a full-scale nest with 4-in. diameter tubes, 
such a hole would be less than 0-01 in. in diameter, 
and the gauge coupled to it would be quite sluggish 
if its water column were large enough to be free 
from surface-tension effects. The difficulty is best 
met by abandoning the attempt at direct measure- 
ment of the pressure at a point. Thom* overcame 
a similar difficulty by measuring the mean pressure 
over a comparatively large arc and then applying 8 
correcting factor. He found experimentally, with 
regard to the front of a cylinder, that a hole of large 
dimensions behaved as if its centre was displaced 
half a radius upstream or towards the region of 
greater pressure. Such a correction is not exact 
and in order to keep the percentage correction 
within practical limits, the hole should not exceed 
an arc of 4 deg., which leads to a correction of 1 deg. ; 





* Thom, A. 1928. R. & M., No. 1,194. 
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that is to say, the tube diameter must be at least 
28 times the hole diameter. 

The manometer tube is subject to possible errors 
due to sudden changes in surface tension. A speck 
of oily dust can reduce the surface tension of water 
from 76 dynes per cm. to one-third of this value. 
The corresponding change in level in a tube of 1 cm. | 
bore is of the order of a millimetre. To keep such 
possible errors well below 1 per cent., it was necessary 
to use a manometer tube of 1-4 cm. bore. If the 
inertia and damping of the water in the connecting 
tubes is negligibly small, then the time required for 
the column of water to come to rest in a new position 
is of the order of 


“orn (2 (3) 


where D is the bore of the manometer tube, 1-4 cm. ; 
d, is the pressyre hole diameter, A is the difference 
in consecutive manometer readings, and g the| 
acceleration due to gravity. Thus, for a difference 
of 3 cm. in the readings, 
“9 
mit - 
1 

which for three second readings gives a hole dia- 
meter of 0-08 cm., and this in its turn requires the | 
nest tube diameter to be 2-3 cm. The actual experi- 
mental nest was constructed with }-in. diameter 
tubes, which, in the light of results, is seen to lead 
to unduly large corrections in the case of the stag- 
gered nest, although quite satisfactory in the 
parallel arrangement. 

How these corrections affect the form-drag dia- 
grams may be judged from Figs. 5 and 6, where the 
dotted curves give the corrected values. In both 
cases the corrected diagram lies a little inside the 
observed one, and at first sight the magnitude of the 
correction appears unimportant. However, in the 
case of the narrow diagram, this appearance is mis- 
leading and the correction actually amounts to 
20 per cent. of the area of the uncorrected diagram. 
The wider diagram, Fig. 6, is much less sensitive, 
and in its case the correction is less than 3 per cent. 
All the rows in the parallel nest gave diagrams of the 
Fig. 6 type, and as Table I shows, the corrections 
were small, demonstrating that the general dimen- 
sions of the parallel nest were ample from this point 
of view. 

In the staggered nest the average correction of 
about 9 per cent. is in itself just acceptable, but 
unfortunately the corrections on the second and 
third rows are excessive. The coefficients given in 
Table 1 demonstrate very clearly that typical condi- 
tions are not reached until after the third row, and 
that the last row of all, despite its position, is with- 
out individual characteristics. The extent to which 
the first three rows can influence the overall resist- 
ance of the nest depends upon the total number of 
rows, and to obtain typical results it is necessary 
either to have many rows or to make allowance 
based upon the measured form drags of the earlier | 
rows, 

The size of the tube and number of rows together 
fix the maximum fluid speed to be used in the experi- 
ments. To maintain geometrical similarity of 
motion, so far as the viscous properties of the fluid 
is concerned, necessitates operating the model over 
the same range of Reynolds numbers as used in the 
prototype. From this point of view the product 
Vx.max. @ has to remain constant ; that is to say, 
speed has to be varied inversely as the size of the 
model. If the working speed in the prototype reaches 
25 ft. per second, a model built to 4 scale should be 
tested at 200 ft. per second. If this speed is used, a 
possible difficulty may be encountered ; pressure 
differences increase as the square of the speed, i.¢., 
by 64 times, and the pressure difference correspond- 
ing to the kinetic energy becomes 9-3 in. of water, or 
nearly 2} per cent. of an atmosphere. The pressure 
variations from point to point through the nest 
exceed the kinetic energy in the gap; so that the 
variations in fluid density in different parts become | 
an appreciable fraction of the density itself. Assum- | 
ing that the necessary allowance can be made for a| 
° per cent. change in density, this corresponds to | 
o per cent. change in atmospheric pressure, or 20-3 | 
in. of water. At 200 ft. per second (R, = 50,000) the | 
kinetic energy } p V'x.max. equals 9-3 in. of water. 
Therefore, pV*x max. = 18-6 in. W.G. The per- 





second, giving Vx .max. d = 8-33 sq. ft. per second. 
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missible pressure drop across the nest corresponds | 550 x 32-2 x H.P. =1-68 x 0-67 x 0-077 x ~~ 
20-3 

to 6 P Vismax. = 1-09 p V's.max.. But this bles 
6°o ‘ 


12d x 0-5d x 6 x — 
difference of pressure acts on an area proportional é 
to the transverse pitch p,, whereas the form-drag BD. on: aoe 

coefficients given in Table I are based on an area | d 

proportional to the tube diameter d. Therefore, the | which reveals the inverse relation between power 
number of rows of tubes in the nest must be that : : , ae 
number for which the form-drag coefficient totals | and cise. (On inserting 4 = 24 
Pty, 7 : | seen to be 2-4 h.p., and allowing for the efficiency 
“Of ¢max.: : : : : 
gta: Bi pea | of the fan and motor the electrical power consump- 
tion would be about 3-5 kW. Compared with the 
, | value of the investigators’ time, this is negligible, 
efficients of all the rows must not be greater than | #24 the selection of the size of the model can be 

is 72 2 | left to the factors previously considered. 

1-5 x 1-09 p V x.max. = 1°63 p V'x.max. From/ from the above it is seen that the proportions 
Table I it is seen that the number of rows must not| o¢ the individual tubes, their size in ceeher of 


exceed five for the parallel arrangement or seven for |rows and the speed at which the nest should be 


the staggered. Alternatively, if more rows WeTe| tested are fixed by considerations which can be 


used, it would be necessary to reduce the speed, | discussed numerically. The particular values 


tare in its turn, necessitates an increase in tube |arrived at in connection with the present results 


‘ 3 |may require modification according to the object 
_ The power required for the model paradoxically | o¢ a sastiodllin research, but the ed ideas — 
increases as the size of the model is reduced; at jined are general and govern the dimensions of 


0-101 
t., the air power is 


Twas 1-5. Therefore, the sum of the form-drag co- 


|Tante I.—Effect of Pressure-Hole Size on Form-Drag| models whenever these are used for the study of 


Coefficients.* 
\ 
R, = 


problems in engineering. Often an investigator 
at | relies upon his fancy in deciding the size and general 
= $5,000 arrangement of a model, and while this is usually 
| successful when guided by experience, yet, as the 


- | foregoing discussion shows, there is no real difficulty 


x.max.¢ 
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Observed | Percentage Corrected in placing such matters on a more scientific basis. 
Row. | Form-drag Correction Form-drag 
Coefficient. | for Hole Size. Coefficient. 

|) eas | THE EBBW VALE STEEL WORKS OF 

2 0-253 5-4 =| (0-889 MESSRS. RICHARD THOMAS AND 

, -% . | . 

: 0-280 i 0-288 COMPANY, LIMITED. 

Total hs THE connection of Ebbw Vale in Monmouthshire 
re = pcr em with the production of this country’s iron and steel 
Average 0-307 : 205 wroduction dates back for more than a century 
I 
FES LE and a half of not unchequered history. This con- 

STAGGERED NEST. P . _ : . : 
kee sti nection is not surprising, since raw materials, such 

, 9-4an ¢-9 0-419 as coal and limestone, are to be found in the vicinity. 

2 0-133 19-8 0-107 Though, naturally, progress was at first slow, judged 

; Sane — aa by modern st indards, it increased rapidly with the 

5 0-191 9-5 0-173 formation of the Ebbw Vale Steel, Iron and Coal 

. -915 9. 5 1 . > “2: . <“" 

: oan —- ph Company, in 1868. This undertaking, the activity of 
———— which in steel making, was mainly concerned with the 
rota “aoe production of sections, enjoyed a period of prosperity 
Average . Y-222 8-9 0-202 up till, during and after the war, but was so badly 


- a = ae Ms hit by the depression of a few years ago, that it 
* The drag coefficient here is p/oV’y max., Where p is mean | was obliged to close down the major portion of the 
height of the form-drag diagram, p ts fluid density, and Vy max. plant. In 1935, however, the site, which is 2} miles 
is the nominal maximum velocity obtained by dividing the volume 3 a ollie : eee scale 
per second by the flow area at its most constricted section. long and d mile wide, was taken over by Messrs. 
; : ; ie ‘ Richard Thomas and Company, Limited, who 
least, it does in dynamically-similar models. For ex- | gecided to erect works planned, constructed and 
ample, in the staggered nest the form-drag coeffi- | equipped on the most modern lines for the produc- 
5, and, allowing | tion of finished steel sheet. This reorganisation 


cients for all seven rows total 1-55 
for an additional 8 per cent. for tangential friction, | has now been successfully completed, and the works, 


| this figure becomes 1-68 ; so that the pressure falls| of which a striking general view appears in Fig. 1 on 


é p V'x.max. during flow through the | page 490, had already been in production for some 
Py months when we were recently given an opportunity 
nest. The volume of fluid is the flow area in the | of inspecting their equipment and its lay-out. 
constriction multiplied by Vy.max.. The power) ‘The fact that the site is adjacent to supplies of 
required is the product of pressure fall and volume coal and limestone and that plenty of water is avail- 
of flow per second : able, were important factors in the choice of Ebbw 
Vale as an area for what are practically new works. 
) (.G.N.Vs.max.) 


by 1-68 


wae 2 
( “68 ‘> . p V x.max. Moreover, there is direct communication with two 





H.P. / —t _ main railway systems and the Bristol Channel ports 
550 9 are at no great distance. Plenty of labour is avail- 
a ae ae = ft. able and Ebbw Vale is remote from attack in time 
24 of war. To give a general impression of the works 
qe tube diameter 2 as they now stand, it may first be stated that the 
) transverse pitch 3 location of each department and its equipment were 

Pr I ; ; I tag quip 
9 fluid density — 0-077 lb. considered in relationship with the other processes, 
“per cubic foot. | 80 48 to avoid bottle-necks in production. For this 
V~.max average velocity in constriction peason, the lay-out is in the form of a loop, thus 
8-33 ; enabling the receipt and despatch of the raw mate- 
= —— ft. per second. rials to be centred at one point. Thus, coal is 

y ' nt 
res " | brought in from the company’s own collieries and 
: = bage of tote = 18¢ discharged into eight 400-ton bunkers, It is then 
| 8 & . . . 

G — d | blended, pulverised and mixed before being delivered 
as | by a belt conveyor to a 3,000-ton bunker, and thence 
N = number of tubes perrow = 6 | to sixty-five Woodall-Duckham Becker coke-ovens, 
550 9 = ft. poundals per sec. per H.P. | the output of which is 1,000 tons per day. 


| The ovens are equipped with a by-product plant 
|for the recovery of tar, ammonia, ammonium 
sulphate and benzole; the gas is used for boiler 
firing and furnace work. Similarly, ore is delivered 





+ Assuming that the model is to represent a prototype 
with 4-in. diameter tubes working with air at 25 ft. per 
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ready for use from Irthlingborough to a stockyard 
with a capacity of 175,000 tons, while the limestone, 
which is drawn from quarries about seven miles 
away, is also stored in its own bunkers. These raw 
materials are worked in two blast furnaces, which 
have A view of the furnaces 
appears in Fig. 2, page 491. Each of these furnaces 
has a capacity of 3,500 tons of pig-iron per week, 
and their output is converted into steel in a mixer, 
three open-hearth furnaces, and three Bessemer 
converters, the combined capacity of the plant 
being 9,000 tons per week. The ingots which are 
produced weigh about 10 tons, and are heated to a 


been reconstructed. 


temperature of 1,200 deg. C. in eight soaking 
pits before being passed to the rolling mills. 
Normally, these soaking pits are fired with a 


mixture of coke-oven and blast-furnace gas, but 
producer gas or oil can also be used. 

The rolling processes for the production of tin 
plate or sheet are divided into three stages, covering 
roughing, hot finishing and cold finishing. The 
hot mills extend in a straight line down one shop, 
which is 1,860 ft. long by 235 ft. wide, and some 
idea of its appearance may be gathered from Fig. 4, 
Plate XX. The product is carried from stage t 
stage on live roller tables. During this part of the 


manufacture, the ingot is first reduced to a 
lab which, after reheating, is hot-roughed and 
tinished, the final product being in the form of 
strip, which is cut into lengths up to 32 ft. These 


lengths, are either stacked in that form or coiled, 
the latter being mere convenient for transport to 
the store. The coil: are next taken from store by 
un overhead chain conveyor to the cold-mill building, 
a distance of about one-quarter of a mile. This 
building is 2,080 ft. long by 515 ft. wide, and its 
appearance in turn can be gathered from Fig. 10, 
Plate XX. The first essential operation which 
is undertaken in this part of the plant, is pickling 
for the removal of the scale formed by oxidation 
inthe hot mills. The material intended for conversion 
into tin plates is then reduced to a thickness of from 
0-078 in. to 0-012 in. in a train of mills, after which 
it is re-coiled, taken to the electrolytic lines and 
cleaned and de-greased, prior to annealing. On 


completion of the annealing process, the plate is 
given a final rolling pass in a tempering mill and, 
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after again being re-coiled, is taken to a further 
group of machines, where it is automatically 
trimmed and sheared to a standard size of tin plate. 
Cold reduction of the material intended for sheets 
is effected in a similar manner and they are sub- 
sequently annealed, skin-passed and finished. 
Though these processes are already common in 
British practice, the methods adopted to ensure an 
output of 600,000 tons per annum of finished sheet 
steel have considerably altered the familiar designs 
of the plant used. It will therefore be interesting 
to refer to certain points in the construction of the 
equipment in more detail. The 10-ton ingots, which 
consist of Bessemer or Duplex steel, after being 
heated in the soaking pits to a temperature of 


about 1,200 deg. C., are taken by a buggy, 
which is driven by a 50-h.p., 230-volt, direct- 
current series motor to the live rolls of the 


blooming mill, on to which they are tilted. This 
mill, which is capable of dealing with 750,000 tons 
of ingots per annum, like the rest of the 
rolling plant, constructed by the United Engineer- 


was, 


ing and Foundry Company of America. It is of 
the two-high reversing type, eight passes being 
required to roll the ingot into a slab 6 in. 


thick and up to 52 in. wide, while the length varies 
with the weight. During the rolling the 
scale is removed by high-pressure water sprays. 
The mill is supplied with energy on the Ilgner 
system by a set comprising a 5,000-h.p., 11-kV, 
slip-ring motor running at 600 r.p.m., a 30-ton 
flywheel, three 1,875-kKW, 800-volt, direct- 
current generators, which supply a common "bus bar. 
This set is housed in an air-conditioned room 200 ft. 
long. Dynamic braking is applied by injecting 
direct-current into the stator windings of the motor. 
The main mill motor has a normal rating of 7,000 h.p. 
with a peak capacity of 21,000 h.p. It is shunt- 
wound and its speed can be varied between 50 r.p.m. 
and 120 r.p.m. The ingot-receiving table, feed rolls, 
back table, and screw-down gear are driven elec- 
trically by motors of different capacities. Control 
is effected from a pulpit overlooking the unit, the 
distance between the rolls being indicated on the 
Selsyn system, while communication by Louda- 
phones is possible with the motor-house and 
other pulpits in the building. The electrical equip- 
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ment of this part of the mill was constructed by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester. 

The next step is to shear the slabs into sizes 
suitable for further rolling. This is effected in two 
25-ft. shears, which are driven by a 250-h.p. slip-ring 
motor constructed by Messrs. Harland Engineering 
Company, Limited, Alloa. This motor runs con- 
tinuously, being connected to the shears as required 
through a clutch, which is operated by a 5-h.p. 
motor. The guides are centred by a 7}-h.p. motor, 
while the rollers are driven in groups of about a 
dozen by motors whose outputs range from 25 h.p 
to 100 h.p. The length of the resulting slabs is 
about 18 ft., and these are pushed on to a chain 
conveyor by an electrically operated pusher, which 
is worked by a 25-h.p., direct-current motor con- 
structed by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
A view of this conveyor with the pusher in the 
foreground appears in Fig. 3, Plate XX. The 
conveyors are fitted with electrically operated stops 
to hold the slab in place, and the shear gauges are 
lifted and travelled by direct-current motors of 
the General Electric steel-works type. The slabs 
are taken from the head of the chain conveyor either 
into the slab-storage buildings by means of a second 
conveyor or direct to one of two re-heating 
furnaces, each of which is 20 ft. and has a heat- 
ing length of 80 ft. These furnaces are charged 
by pushers operated by 100-h.p. motors. The reat 
doors are operated by 74-h.p. squirrel-cage motors 
constructed by Messrs. British Thomson- Houston 
Company, Limited, Rugby, the slab being discharged 
on to live-roller tables, which take them to the hot- 
strip mill. 

A general view of this mill, at which the 
tinuous process may be really said to begin, is given 
in Fig. 4, Plate XX. It consists of eleven stands of 
rolls arranged in tandem. The first stand, which 
the material approaches at a speed of from 160) it. 
to 400 ft. per minute, consists of a two-high rough- 
ing scale breaker, which is driven by a 600-h.p., 440 
volt slip-ring motor, constructed by Messrs. sritish 
Thomson-Houston Company, Limited. As the slab 
enters the rolls, valves automatically release 4 
water spray at a pressure of 1,200 Ib. per squar 
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inch to break the primary scale formed on the slab 
in the reheating furnace. The screw-down motor 
on this mill has a capacity of 35 h.p. and Selsyn 
indicators are fitted to show the roll clearances. The 
second stand is a horizontal slab reducer, which is 
driven by a 700-h.p., 440-volt British Thomson- 
Houston alternating-current motor. Here the edges 
of the slab are trimmed by downward pressure 
derived from a 25-h.p. General Electric motor. 
Next follow four roughing mills in a line to which 
the slab is also conveyed over live rollers. The 
first of three of these are of the two-high type and 
are each driven by a 2,500-h.p., 11-kV synchronous 
motor running at 500 r.p.m. These mills also 
incorporate a 35-h.p. serew-down motor and further 
high-pressure water sprays for removing the scale. 
In addition, the second mill of the group, a view of 
which appears in Fig. 5, Plate XX, is equipped with 
a vertical edger for edge rolling the slab. This is 
driven by a British Thomson-Houston 200-h.p., 
230-volt direct-current motor. The fourth mill 
is of the four-high type, and is also driven by a 
2,5)-h.p. motor. It is equipped with two screw- 
down motors, which can either be operated in- 
dividually or together by means of a magnetic 
clutch. It also incorporates a vertical edger of the 
Same type as that fitted on the second mill. At 
the end of this part of the process the metal has 
been reduced from an 18-ft. slab to a strip just over 
bin. thick and over 200 ft. long. 

Un its way from the roughing to the finishing 
sections of the hot mill the strip passes over an air- 
cooling table, where the temperature is automatically 
recorded and regulated by a Honeywell- Brown photo- 
electric set. This table is driven by two Metro- 
politan- Vickers 50-h.p., 230-volt ‘direct-current 


Fia. 2. 
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motors, the speed of which can be varied between 
550 r.p.m. and 1,100 r.p.m. The air is supplied 
by two fans driven by British Thomson-Houston 
30-h.p. squirrel-cage motors, the air jets being con- 
trolled by eight limit switches. The hot finishing 


train consists of five mills, which are supplied from | 


Ward-Leonard sets housed in an air-conditioned 
substation. Each of these sets consists of an 
English Electric 8,100-h.p., 11-kV synchronous motor 
driving three 1,834-kW, 550-volt direct-current 
generators, which are connected in parallel to a 
common ’bus bar. The first mill, which is of the 
two-high type, and is used for loosening the second- 
ary scale is driven by a 400-h.p. motor, while the 
next three are each operated by a 3,375-h.p. motor 
running at 168 r.p.m. to 336 r.p.m. ‘The fourth is 
driven by a 2,800-h.p. motor. All these mills are 
fitted with two 25-h.p. direct-current steel works 
motors constructed by the General Electric Com- 
pany, Limited, for operating the screw-downs. 
These motors are connected through magnetic 
clutches and are controlled from adjacent pillars. 
Otherwise the whole line is controlled from a pulpit 
through contactors constructed by the Igranic 
Electric Company, Limited, Bedford. Speed regu- 
lations of the main drives is effected by a coarse 
adjustment of the field regulators in the basement 
of the substation. The regulators installed for this 
purpose are controlled from the pulpit from which 
fine adjustments can also be carried out manually 
by Vernier regulators. The main motor and 
generator current breakers are operated from the 
same position. Between each stand is a looper, 
which is controlled either by relays or by hand so 
as to prevent any loss of tension in the sheet. 
Each mill housing is also fitted with a strain gauge. 











Strip is delivered from these mills at speeds up to 
1,850 ft. per minute and single strips may be as 
long as 1,500 ft. The widths are from 12 in. to 


| 50 in., and the thicknesses down to 0.375 in. may be 


rolled. 

On delivery from the rolling mills the strip is 
either sheared into lengths of from 8 ft. to 32 ft. 
by hot flying shears, conveyed over a motor-driven 
roller table to an automatic piler, and thence to a 
chain conveyor ; or it is taken along a table 320 ft. 
long which is provided with live rollers spaced 
2 ft. apart at a maximum speed of 2,000 ft. per 
minute to the coilers. Each roller on this table is 
driven by a 0-62-h.p. to 1-54-h.p. British Thomson- 
Houston motor which runs at a speed of from 
270 r.p.m. to 775 r.p.m. These motors are supplied at 
frequencies varying from 20 to 53-5 cycles from four 
133-kVA to 350-kVA alternators. ‘lhe alternators 
are driven by direct-current motors, the necessary 
alterations in frequency being obtained by varying 
the speed of the latter. From this roller table the 
strip is deflected downwards by means of a pneumati- 
cally-operated gate, which is placed above each of 
the two coilers and is controlled by a solenoid from 
the local pulpit. As one end of the strip may be in 
the last stand of the finishing mill when the other 
has reached the coilers, the speeds of both mill and 
coiler as well as of the rollers, are synchronised. 
This is effected by making the last roller before the 
gate form part of the secondary of a 440/32-volt 
transformer. This enables a Laurence Scott 25-h.p. 
motor running at between 300 r.p.m. and 1,200 
r.p.m. to operate a cam drive, so that the coiler 
mechanism is opened out as required. The coiler 
rollers are each driven by a separate motor and are 
svnchronised by English Electric variable-frequency 
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motors with outputs from 5 h.p. to 13-5 h.p. A 
view of the end of the coilers is given in Fig. 6, 
Plate XX, at a point where the coils are discharged 
into up-enders. These up-enders place the coils on 
chain conveyors, so that they can be transported to 
the cold mill. Alternatively, they can be taken to 
the stores by an overhead crane. 

A finishing department in which the hot-rolled 
material can be processed into various commercial 
products is provided hehind the piler mentioned 
above. It comprises machines for de-coiling the 
No. 12 to No. 18 gauge sheet, side-trimming, level 
ling and shearing the strip into accurately squared 
lengths, and two mills for preparing the surface 
and temper of the sheets, one of these is shown 
in Fig. 8, Plate XX. There 
normalising and annealing furnace, a leveller for the 
heavy strip, and two mills for skin-pess finishing 
sheet and strip that requires no further cold 
rolling after annealing. ‘The levellers, supplied by 
Messrs. Fraser and Chalmers, are equipped with 
rollers 56 in. long and 5} in. in diameter. One is 
installed in the slitting, trimming and shearing line, 
and deals with hot-rolled stock about ¥ in. thick, 
while the other is on a skin-pass mill, which deals 
with sheets thet require no further cold-rolling. 
A second skin-pass mill, which has a gear driven by 
a 100-h.p. motor through double-reduction gearing, 
which re-coils the strip after rolling, is equipped 
with a Fraser and Chalmers constant-tension reel 
and push-off gear. In order that the mill may be 
used for sheets as well as for strip, a separate roller- 
leveller drive with an approach table is fitted. This 
can be quickly placed in position so that the sheets 
pass over the top of the reel and are fed direct to 
the leveller. The coils of strip, which have been 
finish-rolled on the two-high skin-pass mill, are 
passed on to a side-trimming and shearing line, 
where the strip is cut to the required size. This 
plant is fitted with a 5}-in. by 56-in. Fraser and 
Chalmers roller leveller and with conveyors for 
feeding the sheared strip and collecting and piling 
the levelled sheets. 

The cold-rolling mill building, the equipment 
of which may now be described, is 2,080 ft. long 
and 515 ft. wide. It lies 1,000 ft. from 
the hot-rolling mill building and the coils of strip, 
which weigh between 4 tons and 10 tons, are trans- 
mitted between the two by a heavy link Bagshaw 
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conveyor. ‘This conveyor is driven at several 
points and discharges on to a gravity conveyor 
from which the coils are raised by Igranic lifting 
magnets and taken to the stores. The first process 
in the cold mill is pickling, for which purpose each 
coil is stitched to the one in front of it. This stitch 
is, however, cut out before re-coiling at the outlet 
end of the pickling tanks. The equipment in 
this part of the works comprises two Wellman- 
Smith-Owen pickling lines, one for sheets and one 
for tin plates. These consist of an acid tank, cold 
water rinse tank, hot water rinse tank and hot air 
blast, and are served by gravity feed and tilting 
conveyors, coilers, sheers and master pinch rolls 
which feed the strip into the various tanks. ‘The 
total length of each line is about 700 ft. The 
motors driving this equipment are of both the 
alternating- and direct-current types and are con- 
trolled by contactor gear. This is installed in a 
number of separate control rooms and is operated 
from supervisory control desks, which are placed 
near the lines. There is also a main control desk 
for each line near the delivery end. A view of this 
portion of the plant appears in Fig. 10, Plate XX. 
Communication is provided by a lighting system 
and the temperatures in the tanks are indicated by 
potentiometer meters. The electrical equipment 
in this portion of the works was supplied by 
Messrs. The Metropolitan-Vickers Electrical Com- 
pany. Limited. 

After pickling, the coils are transmitted by a V- 
tvpe gravity conveyor either to a five-stand tin 
plate mill or to a three-stand sheet steel mill. In 
the former the thickness of the sheet is reduced 
from about 0-07 in. to 0-01 in. Each stand is 
four-high and is driven by a British Thomson- 
Houston direct-current motor, the output of that 
on the first stand being 400 h.p. and of those on the 
other stands 1,000 h.p. The reeler at the delivery 
end of this mill is driven by a 200-h.p. motor. The 
main motors drive through single helical reduction 
gear and are supplied from a 3,500-kW Ward- 
Leonard set. Both this set and the motors them- 
selves are installed in a separate substation. The 
three-stand sheet mill, a view of which appears in 
Fig. 11, is also four-high and was supplied by the 
United Engineering and Foundry Company. Like 
the five-stand mill, each stand has two small work 
rolls and two large backing-uprolls. The stands are 











arranged so that the strip is first uncoiled then passed 
through each set of rojls in series and finally re- 
coiled, the speed of each unit being governed to 
maintain a tension on the strip. The mill reduces 
the thickness of the sheet to any required gauge 
between 0-015 in. and 0-078 in. Each of the three 
stands is driven by a_ 1,500-h.p. direct-current 
General Electric motor, which are illustrated in Fig. 
12, page 493. These motors are controlled on the 
Ward-Leonard system. The set used for this purpose 
consisting of a 5,000-h.p., 11-kV synchronous motor 
running at 750 r.p.m. with a direct-coupled exciter 
and two 1,750-kW direct-current generators. The 
reel is driven by a 400-h.p. direct-current motor. 

Each main driving motor is started by a metal- 
clad circuit-breaker, which switches on the supply 
through a series reactance coil. This coil is cut out 
of circuit when the set has run up to speed. On 
approaching synchronism, a speed relay causes the 
excitation to be applied irrespective of the actual 
voltage generated by the exciter. When the exciter 
voltage attains its full value a second relay causes 
the “‘ running ” metal-clad breaker to close and this 
in turn trips the “starting” breaker. Exception- 
ally smooth starting is, it is claimed, obtained in 
this way. The generators are connected in parallel 
to supply both the main and the reel motors. 
Correct load sharing is obtained by means of an 
equalising connection. Current for “stalled ten- 
sion” and inching the reel is obtained from & 
booster. 

In order that full advantage may be taken of the 
high maximum speed of the mill itself (i.e., 750 ft. 
per minute) it has been designed so that this figure 
can be reached from a thread speed of about 50 ft. 
per minute in approximately 10 seconds. This 
high speed also necessitates the greatest possible 
convenience in control; and mushroom-head push- 
buttons or small] pistol-grip handles mounted on steel 
cabinets fixed to the mill housings at a height 
easily accessible to the operators have therefore 
been employed. One of these cabinets is visible 
in Fig. 11. The equipment thus provided enables 
the individual stands of the mill to be inched in 
forward or reverse directions from their own 
cabinets, and the whole mill, including the reel, to be 
inched forward or reverse from the control cabinet 
on the last stand. The screw-downs can be operated 
either singly or together from any of the stands. 
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The latter is a standard-voltage regulator adapted 
to work in the shunt circuit of the reel-motor 
|armature and is provided with compensating coils 
so that tension is maintained even during periods 
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of changing speed. During acceleration the reel 
motor has to provide not only the increasing power 
required for cviling the strip at constant tension, 
but also sufficient torque to accelerate its own 
armature and the reel at the same rate as the mill. 
It is therefore necessary to increase the regulator 
setting by an amount proportional to the rate of 
acceleration, that is to say, proportional to the final 
speed setting, since the generator-field regulators 
take the same time to complete their travel irrespec- 
tive of the final speed setting as determined by 
the shunt-field regulator. 

After leaving the three-stand mill, a certain 
proportion of the output is passed through a flying 
shear, which is capable of cutting strips from 0-05 in. 
to 0-1875 in. thick and from 18 in. to 50 in. wide 
into sheets of any desired length when the strips 
are running at from 100 ft. to 300 ft. per minute. 
This shear, which is illustrated in Fig. 13, was 
constructed by Messrs. Fraser and Chalmers Engin- 
eering Works. The next machine in the line is a 
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four-high cross-roll mill, an illustration of which 
appears in Fig. 7, Plate XX. This deals with 
sheet 80 in. wide and reduces it to various thick- 
nesses. It is driven by an 800-h.p. 220-volt direct- 
current motor, which runs at a speed of from 
400 r.p.m. to 800 r.p.m., and is fed by continuously 
running conveyors, which in turn are supplied by 
hand. Like the motor, the control equipment was 
constructed by Messrs, The General Electric Com- 
pany, Limited, and gives 11 starting steps, which 
are arranged in parallel paths to deal with the 
heavy starting current of 2,750 amperes. The first 
three steps are closed under shunt lock-out control 
with a short line delay, the purpose of which is to 
supply just sufficient starting torque to cause the 
machine to move. Subsequent steps are controlled 
by a constant time accelerating relay with a final 
shunt lock-out control for the “ running ” current 
breakers. Interlocks and relays are provided so 
that starting takes place at full field and so that 
the machine can neither be reversed, nor re-started, 
until the counter-electromotive force has fallen to a 
safe value. Pressure of an emergency stop button 
applies a dynamic brake. The entry and delivery 
table motors were supplied by Messrs. Laurence, 
Scott and Electromotors, Limited, Norwich, and 














) 
; 
; Fie. 13. 
’ The whole mill may also be run at threading 
, speed from any stand, or accelerated to full speed 
: or stopped under normal or emergency conditions. 
: Speed selectors are provided at the last stand for 
> both threading and running conditions so that the 
} speed attained when the thread or run buttons are 
r pressed may be pre-selected. 
3 When working at maximum output the sequence 
< of operation is as follows. The mill is started up 
’ to run at thread speed (50 ft. to 100 ft. per minute) 
" and the front of a coil is introduced into the first 
1 stand and passes through the successive stands. As 
' it emerges from the last stand the end is inserted 
7 into the reel, which is immediately started. The 
. reel is provided with an air brake, which is applied 
. at starting. This causes the reel to expand and 
grip the end of the strip, after which it begins 
e to coil. The reel slow-down push-button is pressed 
4 to minimise the shock as the slack strip is taken 
2 up, and the air brake is then released. A flying 
. micrometer is swung into position and the run 
5 button pressed, whereupon the mill accelerates 
rapidly to its pre-selected, or maximum, speed and 
: continues thus with constant tension on the reel 
] until the end of the strip approaches the first stand. 
t At this point the operator presses the thread button, 
8 and the mill slows down again to its thread speed of 
e : o” ft. to 100 ft. per minute. Immediately the end 
8 of the strip emerges from the mill the reel is stopped, 
n ; the air brake applied, and the reel is inched in a 
n reverse direction, so that it collapses and frees the 
e 5 coil. A hydraulic stripper then removes the latter 
t é from the reel and the complete cycle of operations 
d 4 ‘8 started again. Should the strip contain a bad 


portion or tear, it is desirable to stop the mill, if 





FLYING SHEARS. 


that on the 84-in. Fraser and Chalmers roller leveller 
by Messrs. The Harland Engineering Company, 
Limited, Alloa, 

Following the cross-roll mill are two skin-pass 


possible, before the fault reaches the rolls of the 
mills, one of which is driven by a 200-h.p. General 


first stand, and so avoid damage. The dynamic 


braking is therefore designed to enable the mill to | 


be brought to rest in about two seconds. 

As already mentioned, the mill is controlled on 
the Ward-Leonard system, the maximum voltage 
attained on pressing the mill run button being pre- 
selected by a small hand wheel on the cabinet for 
the last stand. This effects the operation of the 
whole mill. 
are determined by a motor-operated shunt regulators 


which are connected in each motor field and each | 


operated by a switch on the appropriate stand 
cabinet. Fine speed adjustment for each stand is 


The speeds of the individual] stands | 


Electric direct-current motor running at 400 r.p.m. 
to 950 r.p.m. The control gear for this motor is 
|similar to that just described. The other mill is 
of the combination coil and sheet skin-pass type 
|and is driven by a 1,000-h.p. Metropolitan Vickers 
motor with Ward-Leonard control. A view of one 
of the former mills appears in Fig. 9, Plate XX. 
Returning to our description of the tin-plate 
| mill, it may be mentioned that the palm-oil coat- 
ing which the strip receives in the tinning process 
is removed in electrolytic cleaning lines, after which 
the coils are treated in gas-heated annealing furnaces 


of the radiant type, so that a bright finish is obtained. 
The strip is then surface-conditioned by being passed 
| through three single-stand four-high skin-pass mille, 
which were constructed by Messrs. Fraser and 


obtained by means of hand-operated regulators. 
When conditions permit of automatic running, two 
sets of tensionmeter gear are brought into use and 
automatically maintain the tension of the strip 
between the stands. Chalmers Engineering Works, Erith. ‘These mills 

The ability to coil strip at a constant tension | are arranged so that a constant tension is main- 
depends on the fact that a motor supplied at a | tained on the strips entering and leaving the rolls. 
voltage proportional to the mill speed and having |They reduce the metal to its final thickness. The 
its current maintained by a regulator at constant | equipment consists of an uncoiler of the double-cone 
value will deliver a horse-power directly propor- | type with drag generators for controlling the tension, 
tional to the mill speed. This horse-power appears |a 150-h.p. driving motor, a 150-h.p. tension roll 
at the reel as the product of speed and tension in | drive, and a 100-h.p. reeler motor. All these motors 
the material, and as the speed of the material is | are of the English Electric manufacture and have 
the speed of the mill, the tension remains sub- | Ward-Leonard control. From these two skin-pass 
stantially constant as the reel diameter increases. | mills the strip is passed to one of five lines of flying 
The necessary conditions are fulfilled by feeding the | shears, each of which consists of an uncoiler, slitting 
reel motor from the generator terminals, and at the or trimming shears, flying shears, and assorter. The 
same time controlling its armature current by means | flying shear is of the type shown in Fig. 13. All 
of an automatic regulator connected in its field.|the main drives and controls on this equipment 
Adjustment of the tension value is effected by | were supplied by Messrs. The British Thomson- 
altering the setting of the automatic regulator,| Houston Company. Three of the five cut-up lines 
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are of Fraser and Chalmers manufacture. The 
rolled strip is drawn through the rotary side trim- 
ming shears by finish rolls, while the scrap edges 
pass down through cutters, which cut it into sizes 
convenient for handling. The trimmed strip passes 
through a roller leveller and a reciprocating flying 
shear, which cuts it into sizes suitable for tin coating. 
The sheets are then taken to an automatic piler, 
which sorts them according to gauge and places 
them ready for transport to the tinning department. 

The tinning equipments are of the Melingriffith 
and Poole-Davis types. In the former, which are 
of the most modern British pattern, the plate is 
automatically fed in and continuously scrubbed, 
tinned, cleaned and piled, the various motors being 
controlled from a common panel and from push- 
buttons at a control station on the mechanical 
equipment. In the Poole-Davis plant the plate, 
after pickling, is loaded into water boshes for 
transport by a mobile crane to the tinning machines, 
into which it is automatically fed. It is then 
classified, tinned, cleaned and piled. Each two- 
way unit, of which nine are 64 in. and one 75 in. 
wide, is operated by a 15-h.p. alternating-current 
motor and a 5-h.p. direct-current motor, all remote 
controlled. The tinned plate is taken by cranes 
to the assorting room for inspection and grading, 
and thence to a warehouse, the temperature of 
which is automatically controlled. This warehouse 
is equipped with shears and packaging plant. 

In conclusion something may be said about the 
electrical arrangements, which form a_ special 
feature of the mills and frequent attention to which 
has been called in the course of the article. A 
supply of energy for both the hot and cold rolling 
mills is obtained from a 132/11-kV grid substation 
close to the works. Connection is made by two 
feeders from this substation to both mills, those 
for the hot mill terminating on a 17-unit metal- 
clad board and those to the cold mill on an 11-unit 
board. All the units on these boards which were con- 
structed by Messrs. The General Electric Company, 
Limited, are equipped with oil circuit breakers with 
a rupturing capacity of 500,000 kVA at 11 kV. 
The switchboards are provided with duplicate "bus 
bars, one set of which is connected to the large 
synchronous motors through a common resistance 
and starting breaker and the other direct through 
a running breaker. The two sets of breakers are 
interlocked so that no two motors can be started 
simultaneously or the starting breaker of a motor 
remain in circuit after the running breaker has been 
closed. The switchboards for the hot and cold 
mills are remotely controlled from the motor rooms 
where metering equipment and a mimic diagram 
is provided. The low-tension alternating-current 
supply is obtained from five 2,000-kVA, 11,000/ 
400-volt transformers, three of which are installed 
in the hot mill and two in the cold mill. The supply 
of direct current is drawn from three 11-kV 
Metrovick synchronous motors, which are direct 
coupled to 250-volt generators. The total horse- 
power installed in the hot and cold mills is 69,811, 
while the normal demand is about 50,000 kW. 
The mills are generally lighted by metal filament 
lamps in industrial reflectors, except in the tin- 
plate assorting and inspection room, where an 
illumination of 25-foot candles on the working 
place is obtained from a combination of gas-filled 
and Osira discharge lamps. A feature of general 
interest is the automatic system of supplying water 
for descaling. The plant for this purpose com- 
prises two centrifugal pumps which are capable of 
delivering 800 gallons of water per minute at a 
pressure of about 1,200 lb. per square inch into a 
main hydraulic header which runs the length of the 
hot strip mill. Riding upon this header is a hydro- 
pneumatic accumulator which supplies the peak- 
load water demands and controls the automatic 
valves. These valves bleed the pumps when 
operating at the shut-off pressure and prevent 
loss of high-pressure air in case the hydraulic 
system fails. The water is released as a strip 
approaches any given descaling station by a 
rotary limit switch which is actuated by the mill 
table. This switch in turn operates the solenoid 
of a four-way air valve, while the latter actuates 
a control valve which releases the automatic spray 
valve as required. 
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By Dr. F. M. H. 


The Production and Utilization of Coke. 
{Price 


Taytor. London: Walter King, Limited. 

21s. net.] 
THE installation of open domestic coke fires is 
proceeding at the rate of 150,000 per annum, requir- 
ing, each year, the production of 300,000 tons of 
coke more than in the year before. The installation 
of coke boilers for domestic use is proceeding at 
the same rate, involving, to provide the necessary 
fuel, the production of an additional 200,000 tons 
to 500,000 tons of coke per year. Furthermore, the 
introduction of automatic coke-fired central-heating 
appliances has put coke in a better position to 
compete with oil in large installations. 
also used for firing industrial furnaces and for steam 
raising, and other applications have been developed 
in recent years. These facts are sufficient to show 
the growing importance of coke and to indicate 
that a book dealing with its utilisation has been 
long overdue. The pressure that has caused coke 
so quickly to rise from the position of a neglected 
fuel to one of such importance has been exerted by 
coke producers, principally gas companies. Its ad- 
vance has owed much to improved methods of pre- 
paration for the market, as well as to the develop- 
ment work directed by the London and Counties 
Coke Association directly, or through the gas 
companies. This work has resulted in appliance 
makers putting suitable coke-burning appliances 
on the market and in heating engineers, architects 
and others becoming increasingly conscious of the 
potentialities of coke. These subjects are surveyed 
in the volume under review and in each case Dr. 
Taylor deals concisely and clearly with the principles 
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ovens, grass drying, orchard heating, glass-house 
heating, soil warming, filter beds, and road transport 
employing portable gas producers or steam wagons 
Breeze concrete does not appear to be mentioned 
The book, which concludes with a brief chapter 
on the marketing of coke, is the first to be writte: 
upon the subject of coke utilisation and the autho: 
is to be congratulated upon having produced « 
text-book that should serve as a useful guide tv 
all who have occasion to consider problems ot 
heating or steam-raising by solid fuel. 


Eignung von Rohrleitungen im Kraft und Warmebetriech 
Berlin : V.D.1.-Verlag, G.m.b.H. [Price 9-50 marks.] 
Tue German Association of Power and Heating 
Engineers has published in the past a succession of 
treatises dealing with the various spheres of work 
which come within their province. To these they 
have recently added the volume, the title of which 
is given above, dealing with the design and lay-out 
of pipe work, and covering, for instance, high 
pressure steam mains, pipe-runs for heating and 
process installations, and hydraulic services. The 
scope of the volume comprehensive. It 
divided into sections, each of which may be regarded 
as a complete treatment of its particular subject, and 
each of which is contributed by a specialist in the 
matter concerned. The volume as a whole should 
prove of value both to those concerned with the 
design of pipe lay-outs and to the works engineer 
concerned with their operation and maintenance. 
The first section deals with the fundamentals of 
pipe lay-outs for power and heating plants, the 
various requirements and special problems being 
carefully examined. The next section deals with 


s 


is 


involved. The book does not go very deeply into | Components such as :—pipes, flanges, threads, joints. 
the production of coke ; its strength lies rather in | Welding, &c. Many illustrations are given showing 


the treatment given to coke utilisation. 


The book includes a cursory description of the | CUrves an c : 
. pared | tion. New materials for high pressure and tempera- 


rties of | ture conditions are dealt with in detail, and pipe 
rs | Welding is fully treated. Notes on specifications are 


methods by which coke is produced and pre 
for the market ; a discussion of the prope 
coke and of its combustion ; and technical chapte 


practical examples of various designs, together with 
d tables defining the limits of their applica- 


devoted to the several methods by which coke is included which should be useful to those concerned 


used and of the purposes to which it is put for 
domestic and central heating, and for minor indus- 
trial uses, excluding the metallurgical industries. 
There is some attempt to align the properties of 
coke with its crystallographic structure, but the 
time seems to be hardly ripe for conclusions on 
that matter until the work at Newcastle has pro- 
gressed a little further. The analysis, “ grading ” 
(which would have been better termed “ sizing ”’), 
hardness, calorific value, bulk density and the 
fusibility of the ash are considered as properties 
of primary importance, determinable by simple 
routine tests, whereas the molecular structure, 
reactivity, combustibility and electrical conduc- 
tivity are secondary characteristics that require 
special tests. Many chemists would class combusti- 
bility as a property of primary importance, and 
one that does not require a complicated test. These 
properties are dealt with in detail before the author 
passes to the combustion of coke, which is con- 
sidered in a practical chapter in which the factors 
influencing its correct usage are discussed. 
Subsequent chapters deal with coke for central 
heating, the survey including automatic gravity-feed 
boilers, with a discussion of heating costs, in which 
coke shows up better than the other fuels consi- 
dered. Coke for steam raising is then dealt with, 
descriptions of plant and test results on coke-fired 
boilers being given, and the precautions necessary 
to get good results being described. A chapter 
follows on the domestic open fire, perhaps the greatest 
single potential coke market that exists, and this 
is followed by one on the domestic coke boiler, 
in regard to which the pertinent observation is 
made that if cheap gas were available, of the 
300,000 coke boilers installed per annum, as many 
as 100,000 might become gas-fired installations, 
and the number of gas water-heaters fitted in the 
country per annum would then increase from 
approximately 50,000 to 150,000 annually. Sub- 
sequent chapters deal with the gasification of 
coke, though a somewhat arbitrary selection is 
made of gasifying processes, and with the miscel- 
laneous uses of coke that are likely to increase in 
importance ; the fields examined include bakers’ 


| 


| 





with the lay-out of pipe installations. Later sections 
deal with such matters as expansion joints, hangers. 
governors, pressure regulating valves, automatic 
safety and back-pressure valves, electrically-operated 
valves, steam dryers, heat insulation, &c. A final 
chapter on calculation for pipe-line stability and 
heat loss and pressure drop is included as a supple- 
ment. The book has an adequate index, and the 
printing and production are excellent. 


Department of Scientific and Industrial Research. Prin- 
ciples of Modern Building. Volume I. Walls, Partitions 
and Chimneys. By R. Frrzmaurice. London: H.M. 
Stationery Office. [Price 10s. 6d.] 

BUILDING construction as carried out to-day is no 
longer a simple rule-of-thumb affair as formerly. 
New materials and new building techniques have 
given rise to completely new problems, which 
demand a scientific outlook for their solution, and 
which cannot be tackled with the older impedimenta 
of fixed ideas on what constitutes good practice. 
This recent book is noteworthy in that it breaks 
with all the older methods of presenting technical 
information on building construction. It is signi- 
ficant of the present-day attitude—the return to 
analysis from first principles, before considering 
any particular case. Unless the whole basis of a 
problem is clearly stated and understood, no satis- 
factory solution is possible. This is the main idea 
behind the form of the book, the function and 
rational construction of each element being first 
analysed in conjunction with a wealth of scientific 
data verified by practical research. A work of this 
magnitude required all the capable resources of the 
Building Research Station in its compilation, and 
could never have been attempted single-handed. 
The co-operative composition has more than one 
advantage. As the staff of the Building Research 
Station are in no way connected with business 
interests, an impartial and fearless criticism 1 
possible of all new materials and methods, and the 
contributors’ detachment from the building industr) 
has helped them to view all matters connected with 
building, unhampered by any generally accepted 
view within the industry. 
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In dealing with walls, the full characteristics, THE INSTITUTION OF MECHANICAL | little difference on the score of cost, and his experience 
== ~ — —— to ma oy ee ENGINEERS. | over a good many years had shown that, with natural 
and thermal, fire and sound insulation, are discu o| : ae | bonded sand, the wear on the scraper plates was 
monolithic reinforced concrete walls being included | Rs: ae meeting of the Knetibution of Mecha- | simost negligible. It had been chested that the 
; 2 nical Engineers was held at Storey’s Gate, St. : 
in the survey. In the case of external walls, a J ’s Park. London. $.W.1 Friday, April 21, | 8°T@Per conveyor rolled up the sand before delivery. 
wealth of information is to be found on such matters a ch a! bel ao soled b 7 Aragon ca NN ic E | This was entirely a question of speed. If the con- 
as efflorescence, staining, crazing, cracking, and the | a 7 Pall — oe ieee a ao *| veyors were designed to run at less than 80 ft. 
use of stone preservatives. There is a chapter on eis , | per minute, there was no tendency to ball the sand. 
the right and wrong use of damp-proof courses, FounDRY MECHANISATION. | He was glad to hear that the reciprocating conveyor 
illustrated by excellent drawings, which is alone| ‘The main business before the meeting was the | was almost obsolete ; he had found it anything 
worth the cost of this book. The same may be said | reading and discussion of a paper entitled “The | but satisfactory. 
of the section on chimneys and fireplaces. This| Problem of Economic Foundry Production,” | Mr. Cook then went on to discuss sand elevators. 
section contains the most reliable information on | written by the late M. Eugéne Ronceray. The| He agreed that where an inclined belt could be used 
their design ever published. The book has been | paper was actually read by the author’s son, | it was an advantage, but the limit of inclination 
written by one author, Mr. R. Fitzmaurice, who has! M. R. Ronceray, and is reproduced in abridged | with sand was 20 deg., a slope which meant taking 
collaborated with his various helpers ; as a result, | form on page 511 of this issue. In introducing | Up 4 great deal of room. The alternative was a belt 
its contents are co-ordinated and correlated in an|M. R. Ronceray, the President deplored the | bucket elevator, though when dealing with knock-out 
admirable way. ‘The scientific explanations are | joss sustained bv the Institution by the death, in| 8and, which released a large amount of steam, 
given in a manner that should make them easy of | December last, of M. Eugéne Ronceray, who had | it had certain drawbacks, one of which was that mud 
assimilation, even by readers with but elementary | joined it as a Member in 1906. The work of the | Was deposited on the sides of the conveyor and subse- 
technical knowledge. Emphasis is always on the | author in connection with the foundry was well | quently dropped off into the sand in lumps contain- 
essential points. This is not a book that anyone at | known and was of wide extent ; it was impossible, | ing very hard pellets which could pass, unbroken, 
all connected with building work can afford to be | indeed, to cover the whole of it in a single paper, | through a mill handling a large quantity of sand 
without, should he hope to keep pace with the! put the one now before the meeting gave an account |a@nd lead to indentations in the castings. The 
changing aspects of a changing world. of the essentials of foundry mechanisation and of | drawbacks could be minimised if the conveyor were 
modern methods in it. | carried outside the building and left open at the 
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Velephony. A Detailed Exposition of the Telephone 
System of the British Post Office. Volume II. 
matic Telephony. By T. 
Proctor. London: Sir Isaac Pitman and Sons, 
Limited. [Price 20s. net.] 


Auto- | 


| Nearly every speaker in the discussion which | top, or with a cowl to keep the rain off, when the 


As stated in the sub-title, this volume is primarily raising the status of the younger men in the industry, 


a treatise on British Post Office practice in auto- 
matic telephony. It is written by two Post Office 
engineers. Despite their official positions, the 
authors have given some account of alternative 
systems, and suggest that some of the devices used 
may prove of value in the future development of the 
G.P.O. system. Volume I dealt with manually 
operated systems. Automatic systems, with which 
Volume If deals, have been known for many 
years. One of these, due to A. B. Strowger of 
Kansas City, in the United States, and patented 
in 1891, has been the basis of the British and most 
other systems. In the interval of nearly 50 years 
between its inception and the present day, the 
details have been worked out, perfected and 
standardised to such a degree that fundamental 
principles of electrical design are perhaps less 
important to the designer of telephone exchanges 
than to many other engineers. The telephone 
engineers’ problem may, perhaps, be defined as 


|and the Foundry School he had created in Paris 


would remain a monument to his memory. Most 
of the points in the paper, Mr. Cook continued, 
he agreed with, but some details touched upon only 
lightly in it might be commented on. The statement, 
in connection with continuous conveyors, to the 
effect that it was now customary to place the 
moulding machines inside, and the mould assembly 
and auxiliary services outside, the loop, could 
hardly be taken as representing practice over here. 
A reference later in the paper implied that the 
moulding machines were inside the conveyor, 
across which it would be then necessary to carry the 
moulds in order to do the coring up and assembly, 
a practice which did not seem to him advantageous. 
One of the types of conveyor illustrated in the 
paper required a large radius at the end on which 
to move the plates round, and this might lead to 
putting the machin: s inside the conveyor in order to 
save space, but the general trend in this country 





assembling and adapting well tried devices to 


carry out operations of ever increasing complexity. | 


Such a work as the present consequently is chiefly | 
concerned with a vast and well ordered array of | 
detail, rather than with the discussion of general | 
principles and theory. The problem of greatest | 
theoretical, as distinct from technical, interest is | 
no doubt the incidence of calls on an exchange and 
the consequent problems of trunking, availability 
and lost calls. These matters are briefly dealt 
with in Chapter 17. One might perhaps have 
wished for a more complete exposition of the | 
problems involved, but this was possibly beyond | 
the intended scope of the treatise. 

The ground covered is stated to be sufficient for | 
the Preliminary and Intermediate examinations of 
the City and Guilds of London Institute and a 
considerable part of the course for the Final Grade. 
The volume is both authoritative and compre- 
hensive and can be recommended to all telephone 
engineers. In recent years automatic telephone 
equipment has been used for the remote control and 
Supervision of electrical plant and switchgear, | 
the standard dialling system being employed to | 
select and operate relays for initiating various 
operations, with automatic equipment at the far 
end to send back confirmatory signals over the | 
same wires. Engineers interested in such work | 
will find here described a variety of devices which | 
may prove suitable for such purposes. They may 
also be interested in the arrangements made for 
routine testing of circuits. 
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Society or Motor MANUFACTURERS AND TRADERS 


Mr. W. E. Rootes has been elected President of the 
Society of Motor Manufacturers and Traders, Hobart 
House, W ilson-street, London, S.W.1, in succession to 
Lord Kenilworth. 








was to use sprocket-driven chain conveyors so 
that the legs of the loop could be put close together 
and the moulding machines went in the more acces- 
sible outside position. 

The well-known Ronceray syphon brick, illus- 
trated in Fig. 3,* had been tried in some instances 
over here, but had fallen out of favour. It was, 
however, coming back again with foundry mechani- 
sation and was very useful for continuous work 
in spite of the fact that it required a cupola 33 per 
cent. to 75 per cent. above the output of metal 
required per day, and it was necessary to use more 
coke to keep the temperature at the desired rate 
when working intermittently. Reference had been 
made to facing sand. This was applied in some 
cases where an extraordinarily good finish was 
required, but its use involved reduction of output. 
System sands could be produced generally able to 
meet all average foundry needs. In the United 
States a sand made up of silica, greensand and an 
artificial binder was used. In these circumstances, 
mixers would do all that was necessary, but a mill 
was an advantage. The mill referred to in the 
paper was a very good one and had given entire 
satisfaction on the occasions on which he had 
used it, but he thought the output had been 
exaggerated in the paper at 30 tons per hour. He 
would not like to put more than 20 tons per hour 
through it, so that with plants requiring 40 to 45 
tons per hour an additional mill, which meant 
extra cost, would be needed. For sand handling, 


| though the author had commended the efficiency of 


the scraper conveyor as against the belt conveyor, 
he thought it was not correct to imply that the 
scraper conveyor was more costly and more liable 
to wear and tear than the belt. He had found 





* See page 511. 


followed the reading of the paper also eulogised | steam had thus a free escape. The speed of the 
E. Hersert and W. 8.|M. E. Ronceray ; thus the first speaker, Mr. | belt was important ; the sand should be thrown out 
| F. J. Cook, reminded members how he had taken | of the buckets by centrifugal force or they would 
'a great deal of pride and trouble, in particular, in 


not be emptied. It would be valuable if a section 
on speeds generally were added to the paper. 
He agreed with the author as to the advantages 
of the rotary feed table, but the main storage 
hoppers illustrated in the paper were of a very bad 
shape as far as British sands were concerned. 
The designer of mechanised foundry plant was often 
asked to install machinery in unsuitable buildings. 
In one case the height available was 11 ft. 9 in. at 
the lowest part of the roof and a sand plant of 
proper design ought to have about 35 ft. headroom. 
With the short tapers shown, there was almost 
bound to be sticking with British sands. With 
French sands, the clay was in colloidal form and 
probably the same difficulties were not experienced. 
He thought that both the machine hoppers and the 
main storage hopper should have parallel sides, 
or, even if there were plenty of height, be slightly 
larger at the bottom than at the top. 

The hoppers shown in Figs. 11 and 12,* were 
typical but that of Fig. 12 was more commonly 
used. The bottom sectors, however, appeared to 
butt and it was difficult to prevent a trickle of sand 
through the joint. The usual practice in this 
country was to have an overlap. He would not 
go so far as the author in saying that, except in 
special cases, a disintegrator was unnecessary. A 
disintegrator supplied the sand to the machine in a 
fluffy condition and this was very desirable. The 
author had very properly said that no two cases of 
foundry mechanisation were alike and that mechani- 
sation could be profitably applied to quite modest 
establishments. He agreed: the statement that 
it was only applicable to foundsics with a very 
large output of the same kind of castings had been 
frequently shown to be based on fallacy. It was 
necessary, however, to consult a thoroughly com- 
petent specialist before embarking on the mechani- 
sation of a foundry even on the smallest scale. 

Mr. V. C. Faulkner said that in translating the 
paper he had drawn the author’s attention to the 
mechanisation of the steel foundry and cited a 
case in Australia. In this installation, the moulder, 
having filled one plate of the conveyor with moulds, 
started the conveyor by a press-button, which 
action took the filled plate away and brought 
another in its place. This intermittent traverse 
took place all the morning, the conveyor becoming 
filled. In the afternoon, it was traversed con- 
tinuously at a suitable speed for teeming, and 
during the night shift the moulds were stripped and 
the sand put back in the hopper ready for work in 
the morning. It had been stated that the electric 
furnace or the rotary furnace was rarely used. The 
conditions in France as to this point were unknown 
to him but in England there were at least 30 rotary 
furnaces with either oil or pulverised-fuel firing. 





The capacities ranged from 1 ton to 10 tons and he 
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estimated that the aggregate output must be 
between 30,000 tons and 50,000 tons of castings 
per year. He thought the subject of the steel 
foundry had been dismissed rather summarily. 
Pendulum mould-conveyors were worth considera- 
tion on account of their flexibility. The author 
had referred to a conveyor in which a water channel 
and floats wereemployed. He, the speaker, had been 
told by the inventors that it was intended for the 
conveyance of cores only and not moulds. It was 
commonly thought that any depreciation of cores 
on a conveyor was due to defects in the conveyor. 
That was by no means the case, and recent researches 
were in the direction of stronger cores. This subject 
might be dealt with at the International Foundry 
Congress in June. On a point of detail, he would 
mention that on going round the various mechanised 
foundries in Great Britain, some 80 in number, it 
was not unusual to find hammer-marks on the 
hoppers, which was evidence that sticking frequently 
occurred. Perhaps the reader of the paper could 
suggest methods of eliminating this trouble. He | 
believed that stainless steel was being considered 
as a material for hoppers, and he understood that a 
number of foundries had found it advantageous 
to give the hoppers a good blackleading when they 
were being installed, both methods conducing to 
the formation of a smooth internal surface. 

Mr. J. B. Allan, M.A., said he agreed with the 
views laid down in the paper regarding the benefits 
of mechanisation, and thought they would be of | 
assistance to those who were able to mechanise | 
the foundry only partially. In the case of three 
very diverse plants with which he had been con- 
nected, the hoppers had been larger at the bottom 
than at the top and no sticking had occurred. | 
The material in one case was a steel moulding sand, | 
in another a very coarse synthetic sand for grey | 
iron and in the third a natural bonded sand for} 
grey iron. ‘Lhe discussion of the different types of | 
sand conveyor was interesting and it had been stated | 
that the discharge of sand from a belt conveyor | 
might produce undesirable ramming in the bins. 
He had not found this to be the case but his experi- 
ence might not apply in all cases. He strongly 
favoured the use of an aerator but it should be 
as near the working site as possible, so that the 
aerated sand could go straight into the boxes. | 
In spite of what had been said about the scraper 
conveyor in the paper and by Mr. Cook, he was not | 
convinced that this type did not involve heavy | 
maintenance sooner or later. ‘The reciprocating | 
conveyor had been adversely criticised but he} 
had installed one about 15 years ago and it had| 
since worked perfectly satisfactorily. Here, again, | 
however, he could not guarantee equally good results 
under other conditions. He could not agree that 
roller conveyors were destructive to moulds; it 
was possible to obtain very good results from them. 

Mr. Percy Jump said that the paper illustrated 
the thought that its author had given to the question 
of training for the foundry, as specific reference 
had been made in it to the desire to point out to 
the younger genération the difficulties and pitfalls 
inherent in foundry organisation and mechanisation. 
M. Ronceray’s foundry school in Paris had been 
followed by one in Birmingham, of which the 
Governors were representatives from the Institution, 
from the British Cast Iron Research Association, 
from educational bodies and from industry. ‘This 
trade school was giving a very real service to the 
foundry industry ; its students were being taught 
not only the practical aspects of their trade but its 
metallurgical and theoretical aspects also. 

Mr. J. L. Francis, in recognising that a section 
of the paper was devoted to the reduction of handling, 
observed that this might have well been extended. 
Ffficient methods of unloading raw materials, storage 
of pig iron, scrap, &c., all deserved attention as 
often wastage occurred by unnecessary handling 
and passage over the same ground twice. Another 
operation sometimes involving unnecessary work 
was the making up and delivery of cupola charges. 
This was a process which would lend itself well to 
Nothing had been said in the paper 


mechanisation. 


about core handling, and in large quantity production 
foundries thousands of cores had to be transported. 
Most of these were made from an oil-bonded sand 
necessitated a separate sand-handling 


and that 
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plant and a separate delivery system. Continuous 
core-drying ovens were, too, a feature of a fully- 
mechanised plant, working in conjunction with some 
means of automatic loading and unloading. Some 
method was required of returning the drying plates 
or shelves back to the oven. Sand preparation 
plant was described in the paper but nothing had 
been said about the removal of the silt which all 
moulding sand tended to accumulate. Its presence, 
if allowed to mount up, spoiled the natural venting 
properties of the sand and if it got into the foundry 
atmosphere it was, apart from being objectionable, | 
an offence against the Silicosis Regulations. 

Mr. H. J. Young thought there were four points | 
calling for attention before adopting foundry | 
mechanisation. ‘These were, would it save space, | 
would it save labour, would it save money and would | 
it increase output. The answer to the first was) 
straightforward but was rarely a sufficient reason | 
in itself. If mechanisation saved labour, without | 
saving money or bringing in some other benefit, 
then it was better not to have it. Whether it 
would save money, or not, might involve a wait 
of five years or so to find out. If increased output | 
were really demanded, a good case could be made | 
for mechanisation, even if the plant did not save | 
money, but very few foundries in this country 
had sufficient demand to justify an attempt to 
increase output. ‘lhe mechanisation of the cupola 
had been referred to. He knew of at least three | 
foundries where the cupolas were charged mechani- 
cally, and the men who previously charged them | 
by hand spent their time in charging the mechanical | 
chargers. Nor was the result as good. Where | 
the quality of the metal was important, the cupola | 
man was a very essential person and no machine 
could be relied upon to distribute the charge as | 
well as a careful man. He could not agree that | 
there was little wear on mechanical parts in a 
foundry, and their design called for special care. 
Mr. Young then described in some detail] the moulding 
of motor-car engine piston rings, which were turned 
cut at the rate of about 80 sec. per mould. 1 he | 
hoppers of the moulding machines would not | 
distribute the sand correctly and the moulders had | 
to remedy the defect by putting their hands in the | 
stream of sand. ‘lhe moulds were deposited in | 
piles on a turntable behind the moulder to save | 
frequent walks. When the table was turned the | 
moulds were successively brought into position 
for pouring. A conveyor, tried before the turn- 
table was adopted, jolted the moulds too much 
and spoiled many rings. 

Mr. J. W. Gardorn said he agreed with Mr. Cook 
that placing the moulds inside a conveyor ring was 
a mistake. He felt that the handling of moulds 
could generally be done by men as effectively as | 
by conveyors. Jt was stated in the paper that 
inclined belt conveyors were preferable to bucket | 
elevators where space permitted. Both the height 
of the conveyor and the weight to be handled came 
in. If it were a question of going up to, say, 80 ft. 
the only elevator that could do it was the chain 
bucket type. For elevations up to, say, 30 ft., 
he would favour the belt bucket type. In any case, | 
he preferred the elevator to the inclined belt if) 
only because it took up less room and gave a better 
cooling and mixing eflect. 'The speed of the elevator 
was important ; if it was run too fast the sand would 
not leave the bucket but come down again on the 
other side. He had always been interested in the 
Ronceray syphon brick and had brought some on 
the occasion of a visit to France about nine years 
ago. He had, however, had no great success with | 
them, and they seemed to have some disadvantages 
as, with them, it was necessary to be continually 
stopping and starting or altering the rate of melting, 
which was not a good thing for a cupola. For the 
present-day high-duty or special irons, one of the 
essentials was a constant and even rate of melting. 
The method might be satisfactory for ordinary iron. 

Continuing, Mr. Gardorn said he thought the 
question of sand conveyors was a relative one. 
For plants with four machines to eight machines 
he would prefer the scraper conveyor, but for larger 
plants the belt conveyor. The belt conveyor} 
needed a man to see to the proper filling of the bins | 
and so forth, which man might be afiorded on a} 
large plant but not on a small one. The question | 


| 


of price was also relative. A belt conveyor could 
handle 100 tons per hour comfortably and a scraper 
conveyor of that capacity would probably prove 
more expensive. With regard to the pendulum or 
overhead conveyor, he might draw attention to the 
fact that it could be reversed on itself, i.e., instead 
of being a circle or ellipse it could be made of horse- 
shoe outline in plan, an advantage when the cooling 
time necessary before knocking-out was considered. 

M. R. Ronceray, in acknowledging the appre- 
ciative references to his father, modestly disclaimed 
equal experience so that he was not able to answer 
fully all the points raised. He agreed with his 
father that the moulding machines were better 
inside the conveyor.. They should, however, be 
put close to the conveyor so that the men could 
load the moulds without having to move. If 
anything had to be carried to the conveyor it should 
be the cores. His experience was that no more 
coke was used with the syphon brick than without 
it, but he agreed that it was not suitable for special 
irons. With regard to sand hoppers, he did not 
think it was practicable to have one which was 
bigger at the bottom than at the top; he had not 
come across one among the 25 different makes 
he had seen. The question of discharge had received 
considerable attention in America. Hoppers had 
been tried there of stainless steel, or of mild steel 
with galvanised or enamelled surfaces; they had 
even been glass-lined, while an ebonite coating was 
said to give the best results, though why it did so he 
was unable to say. A disintegrator could only 
be dispensed with when the sand preparation plant 
produced material as good as if it had gone through a 
disintegrator. The speed of an elevator, like that 
of most other machines, had an optimum value 
to be determined by conditions. If the bucket 
was properly fixed to the belt and in the correct 
position, the sand would be discharged better with 
increased speed up to the optimum. The automatic 
charging of a cupola seemed to be a problem lying 
outside the paper. His own opinion was that 
below 100 tons per day mechanical charging would 
not pay. He had seen one man charge 30 tons 
without any help, weighing the material and putting 
it into the cupola. The treatment of cores might 
appropriately form the subject of a separate paper. 
The cores had to be handled twice, once in the 
undried and once in the dried condition. It was 


| not possible to design a plant to turn out a large 


tonnage every day with a small number of cores, 
or a small tonnage with a great many cores. He 
had never met with trouble in the distribution of 
sand to a mould, even in foundries where cement- 
sand was employed. If Bentonite were used, there 
would be no trouble. 








QUADRUPLE-SCREW MOTOR LINER 
“DOMINION MONARCH”; 
MESSRS. SHAW, SAVILL AND 
ALBION COMPANY, LIMITED. 


(Concluded from page 433.) 


Tse first part of our description of the quadruple- 
screw motorship Dominion Monarch, appeared in 
ENGINEERING of April 14, and contained particulars 
of the hull, passenger accommodation, and deck and 
navigating equipment. The present, and concluding, 
portion of the account deals with the propelling 
machinery and the engine-room auxiliaries. Before 
passing to these details, however, the opportunity may 
be taken to correct a printers’ error in the reference 
to the mooring equipment; the “ steam anchor,” in 
the centre column on page 433 ante, should, of course, 
read ‘stream anchor.” 

The arrangement of the main and auxiliary engin 
rooms is shown in elevation and plan in Figs. 13 and 14. 
on the opposite page, and Figs. 15 and 16, page 495, 
are sectional and exterior elevations of one of the four 
main engines, which are of the Doxford opposed-piston 
type, with five cylinders. Each engine drives a tou! 
bladed solid propeller of manganese bronze. An ex 
terior view of one of the engines is given in Fig. 1’. 
page 498. The cylinder bore is 725 mm. (approximaté ly 
284 in.) and the combined stroke of the opposed 
pistons, 2,250 mm. (7 ft. 4§ in.). Under normal servict 
conditions the engines run at 125 r.p.m., the tot ul 
output being then about 25,000 brake horse-power ; 
but an overload rating of 32,000 brake horse-power !s 
provided for in the design. Two of the engines were 
constructed by Messrs. William Doxford and Sons, 
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QUADRUPLE-SCREW MOTOR LINER “DOMINION MONARCH.” 


CONSTRUCTED BY MESSRS. SWAN, HUNTER AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE. 
Fig. 13. ELEVATION LOOKING TO PORT 
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Limited, at Sunderland, and the other two at the ship- 








builders’ Neptune Engine Works at Walker, Newcastk = 
on-Tyne. A notable feature of the engines, as of the ” 
ship herself, is the extensive use of welding. The 
bedplates, columns and cylinder entablature, as well as ; 
less important parts, are entirely constructed of welded : ' ; ad 
steel, as can be seen from the sectioned portions of . ~pakauy ez 
Figs. 15 and 16, This is a constructional practice to heat TAN Ze, pak a 
which the Doxford design is well suited, as the combus ts hee . ae : 

tion effort is transmitted directly to the crankshaft : 
the load on the main bearings is not subject to violent 
fluctuations, the forces and couples being balanced 
throughout the engine, and the stresses in the frame 
ind bedplate are correspondingly reduced. 

The upper piston in cylinder controls the 
exhaust ports, and the lower piston the scavenging 
ports Both sets of ports completely surround the 
cylinder liner, so promoting equal distribution of the 
scavenging air, which flows constantly in the one 
direction. The excess air required for combustion is 
small in quantity ; in consequence, an exhaust tem 
perature of the order of 700 deg. F. can be consistently 
maintained, and a considerable evaporation is ensured 
in the two waste-heat boilers. These are of the Clarkson 
thimble-tube type and are designed for a working 
pressure of 100 lb. per square inch. ‘Two similar boilers, 
oil-tired by low-pressure wir-jet burners on the system 
of Messrs. Wallsend Sli»way and Engineering Company. 
Limited, are arranged et the forward end of the genera 
tor room, as shown in Figs. 13 and 14. 

Reverting to the constructional details of the main 
engines, as shown in the section at views given in 
Figs. 15 and 16, it will be observed that the piston heads 
are so formed that, when they come together on the 
in-stroke, the combustion space is approximately 
spherical, Wellman-Bibby detuners are fitted, to 
eliminate torsional oscillation in the main-engine 
shafting. All the main bearings, and also the bottom 
end bearings of the connecting rods, are provided with 
spherical seats. The Stothert and Pitt screw displace- 
ment-type forced-lubrication pumps, the positions of 
which are indicated on the engine-room plan, Fig. 14, 
deliver through Auto-Klean strainers to the oil coolers. 
lhe controls for the four main engines are brought 
together at the athwartship starting platform, a view 
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MOTOR LINER “ DOMINION MONARCH.” 


MESSRS. SWAN, HUNTER AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE | who supplied most of the motors for the auxiliary 
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Fic. 20. REFRIGERATING MacHINERY Room. 
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ve same page. Starting is effected hy compressed | at the after end of the main-engine room. These are ' error, 


] 
| charged by two twin-crank, three-stage compressors. 
supplied by Messrs. G. and J. Weir, Limited, Cathcart, 
jand driven by 210-h.p. motors made by Messrs. 
+ | Sunderland Forge and Engineering Company, Limited, 


| machinery. A Weir steam-driven compressor is also 
| provided for standby duties. 
| The generating plant for the auxiliaries and for 
| general ship’s services, comprises five units, by Messrs. 
|W. H. Allen, Sons and Company, Limited, Bedford, 
| and shown in Fig. 23, page 502. Each consists of a 
| six-cylinder single-acting four-stroke engine driving a 
600-kW generator, delivering direct current at 220 
volts. The engines have cylinders 430 mm. (16 }§ in.) 
| bore by 600 mm. (23% in.) stroke, and develop 900 
| brake horse-power at 280 r.p.m. The generators are 
|of the multi-pole compound-wound type, and are 
| designed to carry an overload of 10 per cent. for one 
|hour. The five sets are arranged abreast, as shown 
|} in the plan and elevation, Figs. 13 and 14, and are 
mounted on welded-steel baseplates, insulated from 
the ship’s structure by Coresil elastic pads. The 
holding-down bolts are fitted with insulating washers, 
and have no metallic contact with the baseplates, 
which, in addition, are restrained horizontally by 
| Coresil pads. All piping is provided with flexible 
lengths and supported, where this is necessary, by 
attachments which cannot transmit engine vibrations 
to the ship. The exhausts from these engines are led 
into the forward funnel. In addition to the main 
generators, Messrs. Allen have supplied about 50 motors 
and controllers, including those for Messrs. Brown 
| Brothers’ steering gear, which are of 90-h.p. each, 
| four of 160 h.p. for Messrs. J. and E. Hall’s refrigerating 
plant, a view of which is given in Fig. 20, on this page, 
and the smaller motors required for the air-conditioning 
equipment, for which Messrs. Carrier Engineering 
Company, Limited, were the contractors. 

The arrangement of the smaller auxiliaries in the two 
engine rooms can be followed on the plan, Fig. 14, 
previously mentioned, and the half-sections, Figs. 18 
and 19, annexed, where their positions are indicated. 
Those in the auxiliary engine room include two fresh- 
water pumps for cylinder cooling, and two salt-water 
pumps for the lubricating-oil coolers, in connection 
with the generating sets; but, in addition, a number 
of general auxiliaries are placed in this compartment. 
Among them are the fire and sanitary pumps, the 
sprinkler pump for the fire-extinction system, various 
fresh-water and salt-water pumps for the bath services, 
and the steam auxiliaries for the two oil-fired boilers, 
which are screened off from the rest of the engine 
room. A Comyn oily-water separator, of 80 tons per 
hour capacity, is placed against the forward bulkhead. 
Two calorifiers are mounted in a wing recess on the 
port side, and on the starboard side there are two 
oil-fuel transfer pumps, a lubricating-oil storage tank 
holding 8 tons, and, on a flat, the sewage plant. 

Auxiliaries in the main engine room are mainly those 
directly associated with the propelling engines, but 
there is also a bilge pump on the starboard side, and 
a ballast pump on the port side. The main engine 
auxiliaries are somewhat numerous, being generally 
arranged in three sets, each sufficient to meet the 
requirements of two of the engines, one set being main- 
tained in reserve. Thus there are three coolers for 
cylinder-jacket water, mounted on the forward bulk- 
| head ; three for lubricating oil, in the starboard wing ; 
and three for piston-cooling water, placed forward on 
the starboard side. Eight Sharples centrifuges are 
fitted, five on the starboard side for purifying the 
fuel oil, and three on the port side for the lubricating 
oil, which is stored in four tanks, two holding 8 tons 
| each, and two 16 tons. There is also a lubricating-oil 
gravity tank on the port side, with a capacity of 18 tons. 
The two drain tanks for lubricating oil, the positions 
| of which are shown in Figs. 13 and 14, hold 17} tons 
jeach. The lifting gear for the main engines consists 
| of two 74-ton travelling cranes of 26-ft. span, supplied 
| by Messrs. Marshall, Fleming and Company, Limited, 
Motherwell. One of the cranes is shown in Fig. 21, 
on page 502, which also illustrates the method of 
| supporting the 22-in. by 7-in. inner girders on brackets 
|on the engine-room pillars. The wing girders, 15 in. 
| by 6 in. in section, are carried on stiffeners attached at 
| top and bottom, respectively, to C and D decks. 
| A roomy workshop is provided for the engineers on 
|C deck level, at the forward end of the main engine 
room, with an engineers’ store adjoining on the port 
|side. Separate workshops are provided for the elec- 
| tricians and the refrigerating engineers. 











Tue AssociaTeED Press BUILDING OF THE ROCKE- 
FELLER CENTRE, NEw YorK: Erratum.—Mr. Robins 
| Fleming, the author of the above article, which appeared 
lon page 350 ante, informs us that the name of the new 
| building is the “Time and Life Building” and not the 
“Times and Life Building,” as printed. He points 


re we given in Fig. 22, on page 502. A view of the | air, stored at a pressure of 600 Ib. per square inch in| out that the journal concerned is the periodical Time 
platforms of the main engines is given in Fig. 21, | four reservoirs, each of 350 cub. ft. capacity, situated | and not the New York Times. We regret the typographical 
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INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue forty-fourth Annual Convention of the Incor- 
porated Municipal Electrical Association will be held 
at Harrogate from Monday, June 5, to Saturday, June 9, 
under the presidency of Mr. H, C, Lamb, City Electrical 
Engineer, Manchester. The formal proceedings will 
open on Tuesday morning, June 6, when a civic welcome 
will be extended to the delegates by the Mayor of 
Harrogate, Councillor H. Dawson, J.P., in the Royal 
Hall. Mr. Lamb will then deliver his presidential 
address. In the afternoon a paper entitled “ Some 
Practical Aspects of Electrical Development and 
Distribution,” will be presented for discussion by 
Messrs. P. J. Robinson and E. L. Morland, while in the 
evening the Mayor and Mayoress of Harrogate will give 
a concert and dance. On Wednesday morning, June 7, 
a paper on “Some Financial Aspeets of Municipal 
Electricity Supply,” by Councillor A. L. Boddington, 
will be read and discussed, and in the afternoon the 
Chairman and members of the Manchester Electricity 
Committee will give a garden party. At the meeting 
on Thursday morning, June 8, a paper entitled ** Adver- 
tising and Publicity "’ will be presented by Mr. A. C. 
Crank, and in the afternoon a paper on * A.R.P. in 
Relation to Electricity Supply Undertakings,” will 
be read by Mr. J. M. Kennedy. The Annual Banquet 
will be held in the evening. The annual general 
meeting will take place on Friday morning. 








ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships at the Municipal College of Technology, 
Vanchester.—The Manchester Education Committee is 
offering a limited number of scholarships and exhibi- 
tions tenable in any one of the three years’ full-time 
day courses leading to the degree of B.Sc.Tech., at 


the Municipal College of Technology, which is the | 


Faculty of Technology in the University of Manchester. 


The scholarships will be awarded conditionally upon | 


candidates qualifying to enter a higher course in the 
Faculty of Technology, in accordance with the ordin- 


ances prescribed in the current prospectus. The 


scholarships will be open to part-time day or evening 


students in the College, and others, whose parents are 
ratepayers of the City. Exhibitions will be awarded 
conditionally upon candidates becoming qualified for 
admission to a degree course in the Faculty of Tech- 
nology. Candidates must be ratepayers, or the children 
or wards of ratepayers, of the City. Candidates should 
the booklet, entitled Qualifications for Entry 
Degree which may obtained on 
application to the Secretary, Joint Matriculation Board, 
315, Oxford-road, Manchester, 13. Fuller information 
and forms of application, which must be returned by 
June 20, may be obtained by written application to the 
Registrar, College of Technology, Manchester, 1} 


consult 


upon a Course, be 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given 

Sewage-Pumping Plant, a building to house it and the 
supply and laying of piping, for extensions to the drainage 
system of the town of Tantah. Municipalities Depart 
ment, Ministry of Public Health, Egypt ; May 20. (T.Y. 
21,052 /39.) 

Travelling Crane, '0-ton, self-propelling, steam-driven, 
‘wing-jib, arranged on an underframe mounted on one 
four-wheel bogie and two pairs of fixed wheels, suitable 
for operating on 3-ft. 6-in. gauge track. South African 
Railways and Harbours, Johannesburg; June 19 
(T. 21,744/39.) 








CONTRACTS. 


Messrs Tue Brusa Etrerrica ENGINEERING 
Company, Limrrep, Loughborough, have received an 
order from the Sunderlan i Corporation for a 20,000-kW 
Brush-Ljungstrém turbo-generator, the value of which 
is approximately 68,0002. Similar seta are in course of 
construction for Halifax and York Corporations, while 
equipment recently shipped abroad includes a 15,000-kW 
unit for the New South Wales Railways, a 900-kW unit 
for the Mozambique Portland Cement Company, and a 
3,750-kW unit for the Rawang Tin Company, Federated 
Malay States 

Messrs. Koniter Company, Limrrep, 216, Great 
Portland-street, London, W.1, and Messrs. F. Perkins, 
LIMITED, Queen-street, Peterborough, have collaborated 
in the production of two 30-kW, Diesel-engine driven, 
400 (230 volt, three-phase automatic emergency generat - 
ing sets for the new Westminster Hospital, Horseferry 
road, London, 8.W.1. The plants automatically start 
up immediately the normal! supply fails, and will continue 
run so long as the emergency persists. They 
automatically stop when normal conditions are restored, 
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BOOKS RECEIVED. 


Ministry of Transport. Concrete Road Construction on the 
Reichsautobahnen. Notes on a Visit to Germany. 
By F. G. Turner. London: H.M., Stationery Office. 
[Price 3d. net.] 

Press Tool Making, Including Hardening and Tempering. 
A Practical Manual. Second edition, 
enlarged. By Ernest Perry. London : 
nical Press, Limited. [Price 3s. 6d. net.] 

The Fundamentals of Electro-Magnetism. 





The Tech- 


Theoretical Principles in Accordance with Modern 
Scientific Thought. By Proressor E. G. CULLWIcK. 
London: Cambridge University Press. 
net.] 

Le Soja et les Industries du Soja. Produits Alimentaires, 
Huile de Soja, Lécithine Végétale, Castine Végétale. By 
A. Matacrin. Paris: Gauthier-Villars, 55, Quai des 
Grands-Augustins. [Price 60 francs.] 

Les Gazog’nes. Théorie, Pratique, Contréle. By Pro- 
FESsSEUR H. Guitton. Paris (l6e.): ‘Chaleur et 
Industrie,’’ 5 rue Michel-Ange. [Price 30 francs.] 

Staffordshire Iron and Steel Institute. Proceedings. 
Session 1937-38. Volume LIII. 
Rotiason. Birmingham, 29: Offices of the Institute, 
14, Hemyock-road, Selly Oak. 

Forest 
Products Research. Bulletin No. 14. Moisture Content 
Determination. Secondedition. By R. A. G. Knicur. 
London: H.M. Stationery Office. [Price 9d. net.] 

The Motorship Reference Book for 1939. Compiled by the 
Staff of *‘ The Motor Ship.”” London: Temple Press, 
Limited. [Price 5s. net. | 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Vol. 10. No. 3. 
December, 1938. Compiled by AGNes E. GLENNIE, 
assisted by Gwen Davres and CaTHERINE Rosson. 
London: H.M. Stationery Office. [Price 4s. 6d. net.] 

Planned A.R.P. Based on the Investigation of Structural 
Protection Against Air Attack in the Metropolitan 
Borough of Finsbury. London: The Architectural 
Press, 9, Queen Anne’s-gate, S.W.1. [Price 5s. net.] 

United States War Department. Port Series No. 7. The 
Port of Seattle, Washington. Revised 1938. Washington : 
Superintendent of Documents. [Price 60 cents.] 

Egypt. Ministry of Public Works. Physical Department. 
Paper No. 33. The Nile Basin. Supplement to Volume 
II. Measured Discharges of the Nile and Its Tribu- 
taries from 1928 to 1932. By Drs. H. E. Hurst and 
P. Putturs. Bilaq, Cairo: Government 
[Price P.T. 50 or 10s.] 

United States Bureau of Mines. Miners’ Cireular No. 37. 
Safety Education in Schools of Mining Districts. By 
F. 8. Crawrorp, A. U. Mmzer and C. W. Ow1nas. 
Washington : Superintendent of Documents. [Price 
10 cents. } 


United States Bureau of Mines. Technical Paper No. 591. | 


Federal Placer-Mining Laws and Regulations. By F. W. 
Jounson. Small-Scale Placer-Mining Methods. By 
C. F. Jackson. [Price 10 cents.| No. 592. Flow of 
Air and Natural Gas Through Porous Media. By T. W. 
Jounson and D. B. Tauiarerro. [Price 10 cents.] 
Washington : Superintendent of Documents. 
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Part 2. Thermo- 


dynamik der Verbrennungskraftmaschine. By PROFESSOR | 


Dr. Ine. Hans List. Vienna: Julius 
[Price 12 marks.) 

United States Bureau of Mines. Bulletin No. 411. Car- 
bonizing Properties of West Virginia Coals and Blends 
of Coals from the Alma, Cedar Grove, y Powellton 
i, Eagle, Pocahontas and Beckley Beds. By A. C. 
FIELDNER and others. [Price 30 cents.] Bulletin 
No. 415. Studies of Certain Properties of Oil Shale 
and Shale Oil. Compiled by Boyp GuTurte. [Price 
25 cents.) Bulletin No. 416. Quarry Accidents in 
the United States During the Calendar Year 1936. By 
W. W. Apams and V. E. Wrenn. [Price 15 cents.] 
Washington : Superintendent of Doenments. 

United States Geological Survey. Bulletin No. 
Lexicon of Geologic Names of the United States (Including 
\laska). Compiled by M. Grac® Witmarrs. Part 1. 
itoL. Part2. MtoZ. [Price 2-50 dols. together.) 
Bulletin’ No. 898-D. Spirit Leveling in issouri. 
Part 4. Northwestern Missouri, 1896-1937. > By J. G. 
Sraack. [Price 25 cents.) Bulletin No. 902. The 
Brown Trom Ores of Eastern Texas. By E. B. EckEL. 


Springer. 


| Price 1 dol.) Bulletin No. 904. Geology of the Slana-Tok | 


District, Alaska. By F. H. Morrrr. [Price 35 cents.) 
Bulletin No. 909-A. Geophysical Abstracts 92. January 
to March, 1938. Compiled by W. Ayvazociov. [Price 
10 cents.) Washington: Superintendent of Docu- 
inents. 

Faults and Failures in Blectrical Plant. Causes and 
Results : Cure and Prevention. By Proresson RoBERT 
Bb. Spreser. Translated by Etame Hankine. 
London: Sir Isaac Pitman and Sons, Ltd. [Price 
308. net.] 








’ THe TRipent,”’—Described as a m 
travel, history and 
monthly periodical, 7" rident, has recently made its 
appearance. It is edited by Mr. Boyd Cable, and the 
issue contains a number of interesting illustrated articles, 
including accounts of the voyage of “ Cleopatra’s 


** Gate of the Empire’s Sea Road " (by Mr. L. M. Bates), 
of an old-time American stern-wheel steamer, of ship 
models (by Pay.-Lieut.-Com. E. C. Talbot-Booth), and 
of the building of a 23,000-ton liner at the Barrow-in- 
Furness yard of Messrs. Vickers-Armstrongs Limited, 
(by Mr. J. 8. Redshaw). The price of the m ine is 
ls. per copy, and the editorial offices are at 130-132, 
Leadenhall-street, London, E.C,3. 


revised and | 


A Restatement | 
for Engineering Students and Others of Physical and | 


[Price 18s. | 


Edited by E. C.! 


Press. | 


896. | 


agazine of the sea, | 
y, the first number of a new | 


Ne edie ” | 
from Alexandria to London, of the River Thames as the | 
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PERSONAL. 
Messrs. IMPROVED EMULSIFICATION PROCESS CoM 
PANY, Limirep, Greenford, Middlesex, has becom: 
a subsidiary of Messrs. THE Brush ELECTRICAL ENGIN 
EERING Company, LiMiTED, and the entire manufacturing 
and selling organisation has been removed to Lough 
borough, Leicestershire. The company, which in th: 
»ast has marketed the Impulsor Emulsifier, will als: 
| handle the Brush Homogeniser (see ENGINEERING. 
vol. exli, page 419), while a wider range of emulsifying 
machinery is now available. A research department and 
specialised technical staff will deal with all problems 
| connected with the application of homogenisation. 
Messrs. Mono Pumps, Liirep, Clifton Hous 
Euston-road, London, N.W.1, who are associated with 
| Messrs. JoHN NortuH (FOUNDERS AND ENGINEERS), 
LimIreED, have recently completed the acquisition, as a 
going concern, of Messrs. J. AND E. ARNFIELD, LIMITED 
general and textile engineers, Audenshaw, near Man 
chester. These works have been largely re-organised and 
| re-equipped for the production and development of thi 
Mono. pumps and for the carrying out of general and 
| textile-engineering work. 
Mr. J. M. E. Srerra, who joined the engineering 
| department of Messrs. J. Lyons and Company, Limited, 
in 1905, and has been chief engineer since 1937, has been 
| appointed an employee director of the Company. 
| Mr. Leonarp TURNER, assistant general manager of 
Messrs. Midland Iron Company, Limited, Rotherham, 
| has been elected President of the Sheffield Wrought Iron 
Trades Technical Society. 
| Messrs. BROADWAY ENGINEERING Company, Limrrep 
| Carlisle-road, Hendon, London, N.W.9, inform us that 
they have taken over the sole agency for Messrs 
Macetne Toors AND MANUFACTURERS, LIMITED, 
Ziirich-Oerlikon, Switzerland. 
Mr. W. Datiow, director and general manager of 

Messrs. British Timken, Limited, Cheston-road, Aston, 
| Birmingham, 7, is retiring at the end of the month 
| He will be succeeded in the position of general manager 
| by Mr. B. H. Ritgy, A.M.I.Mech.E., formerly sales 
| manager of the engineering division. 








LAUNCHES AND TRIAL TRIPS. 


Cargo steamer; triple-expansion 
engines, the intermediate-pressure and _ high-pressure 
|eylinders being fitted with drop valves. Trial trip, 
| April 5. Main dimensions, 457 ft. 6 in., by 57 ft. 8 in., by 

37 ft.10in. Built and engined by Messrs. William Gray 
| and Company, Limited, West Hartlepool, to the order of 
Messrs. Lykiardopulos and Company, Limited, for Messrs. 
The Cephalonian Maritime Company, Limited, The 
Pirweus, Greece. 

“ Aska.” —Twin-screw passenger 
turbines of the Parsons type. 
Main dimensions: length, 460 ft.; beam, 61 ft. 3 in. ; 
deadweight carrying capacity, 6,200 tons. Built and 
engined to the order of Messrs. The British India Steam 
Navigation Company, Limited, London, by Messrs. Swan, 
Hunter, and Wigham Richardson Limited,, Neptune 
Works, Walker, Newcastle-upon-Tyne. 

“ Wetiineton Star.’’—-Twin-screw refrigerated cargo 
motorship ; two-stroke, double-acting, six-cylinder 
Harland-B. and W. Diesel engines. Launch, April 20 
Main dimensions: 555 ft., by 70 ft., by 43 ft. 4 in 
Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. The Blue Star Line, Limited, London 

“MALPLAQUET.’’—Single-screw cargo motorship ; eight 
cylinder Diesel engine, developing 500 b.h.p., supplied b) 
Messrs. Mirrlees, Bickerton and Day, Limited, Haze! 
Jrove, Stockport. Launch, April 21. Main dimensions, 

150 ft. 4 in., by 27 ft., by 13 ft. Built to the order of 
{the War Department by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, Yorks. 


* Nicoraos D.L.” 


steamer : marine 


Launch, April 20. 








Iystirution. or Execrricat ENGINEERS, SUMMER 
| MgeeTtInes.—Arrangements have been made to hold the 
summer meeting of the Transmission Section of the 
Institution of Plectrical Engineers in Ireland, from 
Friday, May 19, to Tuesday, May 23. Visits will be 
paid to the Pigeon House generating station, Dublin. 
which contains 38-kV oil-less circuit breakers, ar 
suppression plant and a new control room, as well as 
to the 110/38-kV transformer station at Inchicore an 
the new power station at Poulaphouca, which is now 
under construction. The summer visit of the Meter and 
Instrument section will be held in London, on Saturday, 
May 6, when an inspection will be made of the Post 
Office research station at Dollis Hill. 

Heatta Coneress at Scarsoroven.—The prelim: 
nary programme of the Health Congress, which is, this 
| year, to be held at Scarborough from July 3 to 8, has 
now been issued by the Royal Sanitary Institute, 90 
| Buckingham Palace-road, London, S.W.1. The Ear! o! 
Harewood, K.G., G.C.V.O., is to be the President of thr 

, and among the subjects to be discussed are 
Evacuation schemes and the health and sanitary problems 
arising therefrom; the planning and development 0! 
roads ; the water supply of Scarbogough ; the municipa! 
| engineer and public health ; some aspects of sick absenc« 

in industry ; the need of a broader conception of hygien: 
in industry; the Factories Act, 1937; atmospheri 
pollution ; and public cleansing in rural and small urbe: 
districts. At the Health Exhibition, arranged in con 
nection with the Congress, the exhibits will include 
sanitary appliances and equipment illustrating municipe| 
activities and domestic hygiene. 
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NOTES FROM THE NORTH. | 
Giascow, Wednesday. | 


Scottish Steel Trade.—Activity is still general in the | 
Scottish steel trade and specifications are becoming more | 
plentiful, especially for shipbuilding material. The large | 
number of new contracts which have been secured by 
shipbuilders of late will mean a considerable demand, 
and when this is added to the requirements for Govern- 
ment purposes the output from the steel works will be 
on a very high level. Satisfactory conditions prevail at 
present in the black and galvanised sheet trade and all 
plant is fully employed. The demand is of a general 
character and is mainly on home account, although some 
shipping orders are also on hand. The inquiry for light 
sheets, for export, shows signs of increasing but, owing, 
to the large volume of business already booked, early 
delivery cannot be promised. Structural sections are 
moving freely. The following are the current quota- 
tions :—Boiler plates, 111. 8s. per ton; ship plates, 
10/. 10s. 6d. per ton ; sections, 101. 8s. per ton ; medium 
plates, 121. 2s. 6d. per ton; black-steel sheets, No. 24 
gauge, 141. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 171. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable-lron Trade.—There is little change to record 
in connection with the malleable-iron trade of the West 
of Scotland, and business is only moderately good. The 
re-rollers of steel bars are well employed and plant is 
running full. Prospects of an increase in demand are 
anticipated, but raw material is getting short and current 
deliveries do not permit of any accumulation of stocks 
against any decided increase in forward bookings. Prices 
are as follows :—Crown bars, 12/. 5s. per ton for home 
delivery or export ; re-rolled steel bars, 111. 15s. per ton 
for home delivery, and 11l. per ton for export; No. 3 
bars, 121. per ton, and No. 4 bars, 12I, 5s. per ton, both 
for home delivery. 

Scottish Pig-Iron Trade.—The makers of Scottish pig- 
iron are experiencing a fairly steady demand, which is 
likely.to improve as steel makers are becoming anxious 
as to forward supplies of steel scrap. Producers are 
holding fairly good stocks of pig-iron and the output is 
on quite a large scale. The following are the current 
market quotations :—Hematite, 61. 0s. 6d. per ton, and 
basic iron 51. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 5l. 8s. per ton, and No. 3, 51. 5s. 6d. 
per ton, both on trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron ani Steel—Though the demand for products for 
the Government’s Defence Programme is accounting 
for much of the activity in the Sheffield steel and engineer- 
ing trades, an increase in ordinary commercial business 
is reported. Overseas sales, however, continue to be 
erratic owing to the uncertainty of the international 
situation. Sheffield Chamber of Commerce continues 
to handle an increasing number of trade inquiries. The 
latest include: from London for folding saws (chain 
saws) in leather cases, complete with file and saw set for 
military use in the Middle East ; from Switzerland for 
tools ; from Birmingham for tool kits ; from Poland 
for tools and sickles ; from London for steel strip ; 
and from Belgium and Luxembourg for general household 
ironmongery. Communications have also been received 
from concerns in Switzerland, France, Central and South 
America, Palestine, Syria, Australia, Canada, and Poland 
wishing to set up agencies for Sheffield-made products. 
The conditions in the raw and semi-finished steel branches 
are encouraging. Large batteries of furnaces are operat- 
ing to capacity and inquiries at representative works 
reveal that Sheffield’s consumption of pig-iron and 
hematite is larger than at the beginning of the year. 
Firms specialising in the production of armaments are 
taking increased tonnages. Progress in the heavy 
machinery and engineering sections is steady. Inland 
business has reached a substantial level, but the efforts 
of industrialists to develop trading connections with 
certain overseas markets are hampered by subsidised 
competition. The call for railway rolling-stock shows 
little improvement ; British railways are ordering spar- 
ingly as compared with two years ago, but overseas 
customers continue to buy from Sheffield works. Makers 
of grinding and crushing machinery are busy ; South 


Africa has always been one of the city’s largest buyers 
of such equipment. Cement and concrete-making plant 
's in good demand on both home and export account. 


Foundries are operating to capacity, and rolling mills 
are busier. The seasonal trade in agricultural machinery 
and parts exceeds expectations. The special steel 
branches are actively employed. Stainless steel is in 
record demand, while there is a growing market in heat- 
resisting and acid-resisting materials. Active conditions 
exist in the tool-making trade ; there is a brisk demand 
for engineers’ small tools, machine tools and knives, and 
fine-measuring implements. Makers of plantation tools 
are more satisfactorily employed, though German 
competition is reported to be severe in certain overseas 
markets. An active trade is maintained in motor-car 
clutch plates and gearboxes. 
South Yorkshire Coal Trade.—A better tone prevails 
export account. Inquiries are circulating from 
ies on the Baltic seaboard, and also from Germany 
and Italy. Best hards are in steady request, while 
= «s and washed trebles find steady support. Exports 
nth 


on 
co 


intr 


; e Humber ports last week totalled 38,000 tons, 
as compared with 46,000 tons in the corresponding week 
, The inland market is firm. 
- most types is in strong demand. 
reely, but seas 


of last vear. Industrial coal 


Small coal is moving 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The market is more hopeful in 
tone, cautious recovery of confidence being attributable 
to interlude in international complications. General 
commercial negotiations have expanded, but producers 
of nearly all commodities are too fully occupied on 
Government work to entertain offers of us’ buyers 
to any extent. Ordinary customers need supplies of 
most descriptions of material and are prepared to place 
fairly substantial orders for near delivery. 

The Cleveland Iron Trade.—Sound improvement in the 
unsatisfactory state of the Cleveland pig branch of 
business has not yet arrived though increasing tonnage is 
passing into use at North East coast foundries. Other 
means of disposal are few and small. Founders are far 
from busily employed, but are dually turning out 
more work and as they are unable to obtain adequate 
supplies of iron scrap, which for a considerable time they 
have been using extensively in place of more costly pig, 
they are compelled to return to greater consumption of 
the blast-furnace product. Merchants complain of diffi- 
culty in obtaining Cleveland pig, but makers declare 
they are meeting expanding demand. Stocks are very 
low and output continues intermittent and light, but 
current needs do not justify movement in the direction of 
resumption of continuous make. Export business is 
negligible and prospect of recovery of foreign trade is as 
remote as ever, prices of Continental foundry iron being 
at a level with which sellers of Tees-side brands cannot 
compete. Fixed prices of Cleveland pig stand at the 
level of No. 3 quality at 99s., delivered here. 


Hematite.—Output of East Coast hematite is absorbed 
by home consumers who also continue to make some 
demand on producers’ tonnage accumulations, which are 
still larger than makers care to carry. Buyers are 
taking deliveries fairly freely, but the bulk of the supply 
continues to at producers’ own consuming 
departments. Merchants are handling moderate parcels 
and endeavour to re-open trade with customers abroad 
but with little success. Overseas business continues 
largely confined to purchases of odd cargoes by Conti- 
nental firms who need occasional moderate quantities of 
special iron. Recognised market values are ruled b 
No. 1 e of hematite at 120s. 6d., delivered to North 
of England firms. 

Basic Iron—The nominal price of basic iron remains 
at 92s. 6d. Producers enlarge the make as needs of their 
steel works increase, and offer no iron for sale. 

Foreign Ore.—Foreign ore is still unsaleable ; consumers 
are heavily bought having yet to accept considerable 
arrears of delivery. Imports, under old contracts are 
larger than for some time, however. 

Blast-Furnace Coke.—Ample supply of Durham blast- 
furnace coke meets much increased local requirements. 
Consumers are well covered to the half-year end and 
disinclined to negotiate for supplies further ahead. Good 
medium qualities are on sale at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms have well-filled order books, 
mostly for material required for Government needs. 
Increased output of steel semies is not equal to re-rollers’ 
urgent demands and moderate supplies of Continental 
products are arriving for use at Tees-side works. Sheet 
makers are fully occupied and producers of light and 
heavy steel are turning out exceptionally large tonnage. 
There is gradual increase of activity of plant manufac- 
turing shipbuilding material. Principal market quotations 
for home trade : heaies iron bars, 121. 5s. ; steel bars, 
1ll.; soft steel billets, 71. 7s. 6d.; hard steel billets, 
81. 10s. ; steel ship, bridge and tank plates, 101. 10s. 6d. ; 
steel ship rivets, 14l.; iron ship rivets, 15l.; steel 
constructional rivets, 151. 5s. ; steel boiler plates, 111. 8s. ; 
steel angles, 101. 8s. ; steel joists, 101. 8s. ; tees, 111. 8s. ; 
heavy sections of steel rails, 91. 10s. ; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 141. 158.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Stainless Steel Works for Tees-side.—Messrs. British 
Stainless Steel, Limited, intend to re-open this year the 
works of Messrs. Darlington Rustless Steel and Iron 
Company, Limited, which were closed down six years 
ago. The site of the idle plant is 6} acres. This is to 
be increased to 23 acres for the new undertaking, which 
will be the only stainless steel works on the North East 
coast. An expenditure of 250,0001. on new plant and 
machinery is intended and the stainless steel, it is stat. d, 
is to be produced by a new process that has been in 
successful operation in Ametica. 

Scrap.—Shortage of iron and steel scrap is causing 
considerable inconvenience. Light cast iron readily 
realises 62s. 6d. ; supplies of heavy cast iron are promptly 
taken up at 75s., and consumers willingly pay 80s. for 
machinery metal ; mor. ov r, consumers of heavy steel are 
pressing tor best possible deliveries at schedule prices. 

Blast-Furnacemen’s and Ironstone Miners’ Wages.— 
Under sliding scale arrangement, North East coast blast- 
furnacemen’s wages will be reduced by 4-25 per 
cent. from May 7 next; while Cleveland ironstone 
miners and Weardale limestone quarrymen’s’ wages 
will be similary reduced from May 8 next. 
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Tue Late Mr. H. Crorr.—It is with regret that we | 
record the death of Mr. Herbert Croft, which occurred | 
suddenly in a nursing home at Sutton, Surrey, on| 
April 24. Mr. Croft was London representative of | 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—Education 
Group: To-night, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Informal Discussion on “ Engineering Educa- 
tion from the University Point of View,” to be introduced 
by Professor G. T. R. Hill. Institution : Friday, May 5, 
6.30 p.m., Storey’s-gate, Westminster, S.W.1. Informal 
Meeting. Films illustrating the Development of Gearing, 
with notes by Mr. Rex Wailes. 


Junior IwstirvTion oF ENGINeERS.—To-night, 


7.30 p.m., 39, Victoria-street, Westminster, S.W.1!. 
Ordinary Meeting. ‘‘ Modern Road-Making Machinery," 
by Mr. T. R. Cross. 


Roya InstiroT1on.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘ Tone Colour and Electrical Music,” by 
Sir James Jeans. Monday, May 1, 5 p.m., Annual 
General Meeting. Friday, May 5, 9 p.m., “* Magnets,” 
by Professor W. L. Bragg. 

NortH oF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 29, 2.30 p.m., 
Neville Hall, Newcastle-upon-Tyne. (i) ‘“ Casualties : 
Occurrence and Prevention,”’ by Mr. C. . Leeds. 
(ii) “‘ First Report of the North of England Safety in 
Mines Research Committee of an Investigation into the 
Causes of Accidents Due to Haulage.” 

Society or ENGINEERS.—Monday, May 1, 6 p.m., 
The Geological Society, Burlington House, Piccadilly, 
W.1. “The Welding of Reinforcement in Concrete 
Construction,” by Mr. Marcel Semet. 

INSTITUTION OF CrviL ENGINEERS.—Tuesday, May 2, 
6 p.m., Great George-street, Westminster, 8.W.1. James 
Forrest Lecture: “‘ Soil Mechanics: A New Chapter 
in Engineering Science,”’ by Professor Karl von Terzaghi. 
Southern Association : Thursday, May 4, 7.15 p.m., The 
University College, Southampton. Annual General 
Meeting. ‘‘ The Conditions of ineering Contracts,” 
by Mr. E. J. Rimmer. 

Iron AND Steet InstrruTe.—Wednesday, May 3, to 
Friday, May 5, inclusive, 10 a.m., The Institution of Civil 
Engineers, Great George-street, 8.W.1. Annual Meeting. 
For Programme, see page 381 ante. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Wireless 
Wednesday, May 3, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “ Audio-Frequency Equip- 
ment at the London Television Station,” by Monae: ti E. 
Turnbull and H. A. M. Clark. 

Royat Socretry or Arts. — Wednesday, May» 3, 
8.15 p.m., 18, John-street, Adelphi, W.C.2. “* Government 
Sponsored Trading Estates,"’ by Colonel K. C. Appleyard. 

Royat Agrronavticat Socrery.—Thursday, May 4, 
6.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, 8.W.1. “ Stress Analysis:of 
Thin Metal Construction,” by Mr. H. L. Cox. 

INSTITUTION OF SANITARY ENGINEERS.—Friday,May 5, 
6.30 p.m., Caxton Hall, Westminster, 8.W.1.  “ The 
Preservation of Domestic Wastes for Use on the Land,” 


by Sir Albert Howard. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday: , 


The Welsh Coal Trade.—A better tone was displayed 
by markets generally, in the Welsh steam-coal trade last 
week, than has been the case for a very considerable 
time past. Demand continued to expand and there was 
evidence that buyers, who, in the past had relied apon 
German supplies, had been forced to buy local fuels 6n 
account of the reduced quantities of German coal avail- 
able for export. Further, the undecided international 
situation has resulted in a number of buyers seeking to 
lay in stocks as an emergency measure. This has pro- 
vided an improved outlet for Welsh coals, and work at 
the collieries has been on more regular lines, while 
should the demand persist, it seems likely that a number 
of mines that hav: been closed because of the lack of 
trade will be shortly brought back into commissiqyi. 
The most pleasing development noted during the past 
week was the better interest displayed by France. 
Demand from this source, the district’s chief market, 
has been at a low ebb for a long while past and has been 
chiefly responsible for the decline which has been evident 
in shipments from ned rine over the past twelve months 
or so. It was reported that a number of French public 
utility undertakings would shortly be in the market for 
very substantial amounts for stocking purposes, while 
it was also stated that the large French patent-fuel 
manufacturers who recently bought 200,000 tons of 
Welsh duff coal were anxious to make further purchases. 
Rest large grades continued to move off very satisfac- 
torily and. with potential outputs well sold over some 
while to come. the tone was fully steady. Inferior large 
dry coals, however, continued in free supply, but quota- 
tions failed to show any v.riation from late levels. 
Dry-sized es were scarce and with stems well filled 
for some while to come a very firm tone was maintained. 
Bituminous smalls ‘continued to attract an improved 
attention and there was evidence that the heavy stocks 
of these sorts which had accumulated at the pitheads 
during recent months were beginning to show reduction. 
Dry smalls, however, continued in slow request and were 


still dull. Cokes remained quietly steady, while patent 
fuel again displayed a fairly good activity. Pitwood was 
unchanged. [ 


The Iron and Steel Trade.—Fairly active condition 


Messrs. Crofts (Engineers), Limited, makers of power | were maintained in the South Wales and Monmouthshire 
transmitting machinery and appliances, Thornbury, | iron and steel and allied trades during the week. A fair 
Bradford, whose London offices are at 34, Norfolk-street | demand was circulating and most works were steadily 





onal weakness is developing in house coal. 
irnace coke is in greater request. 
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QUADRUPLE-SCREW MOTOR LINER 


CONSTRUCTED BY MESSRS. SWAN, HUNTER AND WIGHAM RICHARDSON, 


(For De scription, see Page 496.) 


;} 21. Marin Enotne Room Looxtne Art, STARBOARD 


3. 22. Starting PLatrorm, Main ENGINEs. Fie. 23. 


Tae History or Evectric Licutinc—On page 759, new section, containing specimens of many of the most | 
of vol. exlvi (1938), we gave an account of an exhibition, | famous inventions of early lamp makers, has been added | 
illustrating the development of the incandecent electric | to the collection. Among the lamps included in the | 
lamp, established on the premises of Messrs. Edison | new section are —_oas of The Metropolitan Brush | 
Swan Electric Company, Limited, 155, Charing Cross- | Company, Messrs. Woodhouse and Rawson, and Weston, 
road, London, W.C.2. We are now informed that a| Maxim, Crookes, Lane-Fox, Cruto and Tantalum lamps. 
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“DOMINION MONARCH.” 


LIMITED, WALLSEND-ON-TYNE. 


SIDE. 


DresEL-ENGINE DriveN GENERATING SETS. 


Of these, the Cruto and Crookes lamps are of outstanding 
interest. The former constitute three of the five believed 
to be the only examples of this inventor's work now - 
existence; they are of the hollow filament type © 
1882-84. The Crookes lamp is an excellent example 0! 
the tubular globe employed by Sir Willi 





am Crookes. 
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the co-existence of small concerns, has created 
special problems in management. In some indus- 
tries the large concern is the rule, but many indus- 
tries are conducted on lines similar to the gas 
industry, as revealed in the recent P.E.P. report. 
There are huge undertakings which need a host of 
capable administrators, from such officials as the 
chief engineer, storekeeper, and the head of the 
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process can, on occasion, produce excellent results. 
Many industrialists, however, are not convinced 
that the purely adventitious method will continue 
to prove satisfactory. The outstanding feature of 
modern industry is its complexity. On the one 
hand, advances in science and technology continually 
Se pelpalontinng ter et 
TaSMANta: Gx ’ ment of new ; : 
yraras, New York | Pereaieert ities, Te anal | side—especially marketing—is complicated by inten- 


much more than 400/. a year. Such concerns offer 
little scope for training in management, and obvi- 
ously, must sometimes be hard pressed to find 
managers of experience, initiative and training. 
The problem in this and similar industries is three- 
fold: firstly, to find the multiplicity of trained 
administrators required in all grades by the larger 
concerns ; secondly, to maintain the supply of 
suitable men to take control of large undertakings 
as general managers, &c.; and, thirdly, to provide 
skilled administrators for the many small plants. 
Consideration of the problems involved cannot 
ignore the views of the human raw material. Youth 
frequently sees managerial duties as simple, and 
capable of being undertaken by anyone with a little 
practical experience. The primary function of 
management was described by Mr. H. Ward, at 
the recent annual dinner of the British Chemical 
Plant Manufacturers Association, as that of keeping 
everyone happy. It is comparatively easy to keep 
the younger employees happy. An occasional word 
of encouragement and advice, regular increases in 
salary, and periodical promotion—with these, youth 
is commonly content. The term “everybody,” 
however, includes departmental managers, share- 
holders, and the Stock Exchange, to say nothing 
of the customers. Management, in point of fact, 
is very delicate work, not assessable in terms of 
hours of duty. The manager, especially in the 
higher grades, is essentially a lonely man, who must 
rely upon his own judgment in reaching decisions 
and, having made them, must imbue his staff 
with the feeling that he is right and induce them 
to work with enthusiasm for the policy he has laid 
down. Dr. E. W. Smith, speaking at a debate on 
the subject of training for administration, held by 
the Institution of Chemical Engineers on April 18, 
said that the general manager, having called for 
the advice of his technical staff, and frequently 
having had to distinguish between what is good 
and proved and what may be good but cannot be 
proved, must be able to “cut corners” and be 
right nine times out of ten. Is this to be left to 
that indefinable quality known in a man as “ flair” 
and in a woman as “ intuition,” or can it be put 
on a broader basis so that principles can be laid 
down for the guidance of present and potential 
managers ? Most young men think that they are 
born administrators, though the majority are not ; 
some who are, may appear not to be, because 
mentally they develop late. The problem is to 
ensure that all shall have their chance. 

Present views can be summarised from the above 
debate, at which Mr. E. 8. Byng introduced the 
subject of “‘ Administrative Training for the Chemi- 
cal Engineer,” and from the discussion on “ Training 
for Management of Engineering and Chemical 
Works,” opened by Mr. Ward. It was made clear 
by these discussions that opposing views are held. 
The practical men and those of the older generation 
generally hold that ability to undertake manage- 
ment is primarily a matter of personality ; those 
who possess it can be detected in the early stages 
of their career and should then be “trained” by 
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being entrusted early with industrial responsibility 
and left to sink or swim. The born manager, it is 
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maintained, will swim, and after enduring his meed | 
of vicissitudes and gaining experience thereby, will 
probably achieve success. The second, and more | 
modern, view, expressed particularly by Mr. Byng 
and by most of the speakers at the meeting, is 
that management is a scientific process which can 
be taught similarly to other sciences in university 
courses, and should be taught to all technologists 
during their period of training. The Institution 
of Mechanical Engineers, of course, does deal with 
the subject in the associate-membership examina- | 
tion under the title of ** Fundamentals of Industrial 
Administration,” the syllabus including the history 
of industrialisation, commerce and trade, company 
law, accounting and finance, economics, organisation 
and psychology. The Institution of Electrical 
Engineers has a similar syllabus. 

No one will deny that experience is necessary for | 
successful management; academic studies alone 
are totally inadequate, and therefore, whether or 
not it is held that management should be a subject 
for training before entering industry, it is generally 
agreed that industrial experience is a fundamental 
part of training for management. Dr. E. W. Smith, 
for example, declared himself in favour of the 
principle of giving the maximum of opportunity and 
responsibility to every junior on the staff, giving 
them encouragement for their successes and not 
blaming them for inevitable mistakes. Mr. Cocks 
and Dr. Kieran, of Messrs. Lever Brothers, Limited, 
explained that that firm had a system of training 
under which selected men from the universities 
passed through all departments within three or four 
years. American firms are equally, and often more, 
assiduous thin the British in teaching management 
through practical experience. 

Many believe that administration should be part 
of the university syllabus in engineering ; others 
roundly declare that book learning is of no value 
in this connection ; others, again, take the inter- 
mediate view. There is a definite limit to the 
work that can be crammed into any university 
course. The time spent at universities cannot be 
extended, partly on the score of expense and partly 
because men should not enter industry at too late 
an age ; young men become impatient during their 
period of training, being anxious to earn their 
living and to make progress in their careers. There 
is much to be said for Mr. Byng’s suggestion that 
post-graduate studies should be developed, either 
in evening classes or by organised reading, supple- 
mented by “refresher courses” for older men. 


The progress of industry and of commerce has been | 


considerable since the older generation obtained 
their experience by the hit-or-miss, sink-or-swim 
methods, and fundamental principles, unknown in 
their younger days, have now emerged. It would 
seem as logical to teach the science of administration 
to the potential manager, as to teach the science of 
engineering to the potential chief engineer. More 
benefit will accrue from a proper course of reading 
in these subjects while the student is engaged in 
industrial work, than by studying subjects which 
cannot be appreciated until the working of the 
industrial machine has been seen from the inside. 
To those young men 


as much as possible their social and industrial 
contacts, and to lose no opportunity of studying the 
methods, successes and mistakes of others: Mr. 


with ambitions towards | 
management, the advice may be given to widen | 





DEEP AIR-RAID SHELTERS. | 


THE report of the Lord Privy Seal’s Conference on | 
air-raid shelters, which was published at the end of | 
last week, is rather a curious document. Its prin- | 
cipal feature is that it gives a number of good 
reasons why deep bomb-proof shelters should not 
be provided for the whole population. Thus, it is 
stated that the provision of such shelters would | 
mean the diversion of material, effort and money | 
from active to passive defence, that speedy and | 
sufficient access of the population to these places | 
would be difficult of attainment, that it would 
require two years to construct 16 miles of 12-ft.| 
tunnel, and that when this mileage was completed, 
it would not accommodate more than 160,000 
persons. The almost overwhelming fact that the 
shelters would provide a high degree of safety once 
they were constructed is not, however, mentioned, 
,and that raises a doubt whether there may not 
be some other reason why a proposal which has 
had so many influential backers has thus been 
seemingly rejected. 

On the other hand, and quite rightly, up to a 
point, dispersion of the population is favoured ; and 
it is recommended that shelters giving protection 
against blast splinters and the fall of debris should 
be provided where people live and work. The 
advice already given to the Lord Privy Seal about 
the value of the steel shelters covered with earth | 
is endorsed, and the design for strengthened base- 
}ments, details of which were recently given in 
ENGINEERING, is approved. These two steps repre- | 
sent it is stated the means by which measures | 
affording a considerable degree of protection can | 
| be completed within a reasonable time. That they | 
may not be intrinsically the best means is, how- 
ever, indicated by the suggestion that special steps 
should be taken to provide an adequate scale of | 
protection for surgical services, casualty-clearing | 
stations, and telephonic communication, not to 
speak of key workers in certain engineering factories 
jin vulnerable districts and key workers at the | 
ports. 

A perhaps unduly pessimistic picture is drawn of | 
what would happen if members of a family had to| 
rely on the protection afforded by a public shelter | 
at night and the opinion is expressed that even if | 
such shelter were provided the ordinary British | 
citizen would prefer, rather than to undergo the dis- 
comforts portrayed, to endure the less effective 
protection of their own homes. Attention is quite 
rightly drawn to the need for further research into 
the phenomena of blast, the penetration of bombs | 
into various classes of soil, the propagation of earth | 
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more than half their length the cross-section of the 
piles would be greatly reduced. 

The next process consists in laying a 4-ft. 
reinforced-concrete slab on top of the piles and 
excavating below this until the bottom is 


| reached, the exterior walls being meanwhile con- 


structed between the piles. When the bottom 
level has been reached, the points of the piles 
woull only have a ground holding of about 6 ft 
and this would be reduced to 3 ft. 6 in. when the 
excavation for the permanent concrete base ha1 
been effected. It is calculated that the dead load 
on the single piles when the structure was completed 


| would be 200 tons, which is certain!y excessive for 


a 12-in. to 13-in. pile cast in the ground under con 
ditions which cannot be good. While the foundation 
is being built, moreover, the piles in position in 
the clay would not support a load of more than 
10 tons to 15 tons. Settlement and fracture of the 
structure would, therefore, almost certainly occur, 
at this stage, even if they had not previously taken 
place. This disadvantage would not be overcome 
by sinking bored piles of this diameter deeper 
into the clay. 

The design of the flooring is also criticised, while 
it is pointed out that the presence of water, which 
is almost always experienced in quantities over the 
blue clay, would necessitate the use of sheet piling 
and other precautions to ensure watertightness, thus 
adding considerably to the cost. It is added that 
it would be difficult to place such a large number 
of long piles accurately vertical or in their correct 
position, and that generally speaking, this type of 
structure could only be safely built if the design 
were radically amended. The effect of these amend- 
ments would be, however, to increas2 the cost. 

It would therefore seem that, for the moment 
at least, deep air-raid shelters are not to form part 
of the official programme. Time alone will show 
whether this decision is correct or not. 








NOTES. 

Tue INSTITUTION OF ENGINEERS-IN-CHARGE. 

THE thirty-ninth annual dinner of the Institution 
of Engineers-in-Charge was held on Friday last, 
April 21, in the King’s Hall of the Holborn 
Restaurant, London. The President, Mr. Alan FE. L. 
Chorlton, C.B.E., M.P., occupied the chair, and 
the company numbered some 250 members and 
guests. The loyal toasts having been honoured, 
Sir Charles H. Bressey, C.B., proposed “The 
Institution” in a speech which, opening in light 


waves by underground explosions, and the methods| mood, became the first of several to stress the 
of lighting which would facilitate movement at} burden of responsibility that modern conditions 


night without impairing the effect of a black-out. 


The Institution of Civil Engineers has cert inly depends on engineering,” 


made a useful start on the first two of these subjects, | 


“The safety of the world 
said Sir Charles, *‘* there 
is no other salvation for it.” The President, in 


lays upon the engineer. 


but it is suggested that the fullest opportunity | responding, first reviewed the progress of the 
should be taken of the assistance and resources of | [nstitution, which had been very marked during 


all bodies who specialise in this work. It remains 


the year. He then urged the need for judiciously 


for the Government to implement the policy they | directed propaganda to ensure that engineers should 


have adopted. 
delay. 


ference appointed by the Lord Privy Seal has 
pronounced against deep air-raid shelters in 


principle, the particular proposals put forward | 


Ward made the significant statement that, in spite| hy the Finsbury Borough Council have been | 
of the insistence upon education for administration | rejected, for technical reasons, by the committee | 
in America, Harvard University had admitted to| of engineers formed to examine them. It will! 
him that they had not yet discovered how to turn} he remembered that this scheme envisaged the | 
out good managers from universities; American sinking of a concrete shaft which was to be built as 
business men visitin, the Chemical Engineering | the downward excavation proceeded, instead of, as | 
Congress in London in 1936 stated that they selected | ysyal, first excavating to foundation level. This| 
men for management on the basis of their records | method of construction is described as ingenious | 


in other than technical fields, and that good 
“ mixing * and the playing of games involving the 
team spirit ranked high among these qualifications. 
lo the younger men, therefore, the advice may be 
given, not to neglect any studies which may lead 
to a better understanding of the structure of com- 
merce and industry ; but not to neglect, either, to 
be a man of the world or to keep in close touch 


by Mr. David Anderson and his colleagues, but in| 


their view it is open to several objections. In the 
first place, the large number of piles required would 
| have to be of the bored type to avoid disturbance to 
surrounding property and to get them down to 
| the required depth of 73 ft. 
however, the tube used with this type of pile is 
withdrawn as the concrete level rises. 


In ordinary practice, | 


This pro- | 


There has already been enough| be consulted to a greater extent in mitters, such 
| as many of those inherent in defence services, which 
While, as we have just pointed out, the con-| were predominantly of an engineering character. 


The next toast, that of ‘The Engineer and Indus- 
trial Supremacy,” was to have been proposed by 
Sir Clement Hindley, K.C.I.E.; in his absence. 
due to indisposition, it was undertaken by Mr. 
Loughnan Pendred, C.B.E., who traced the gradual 
social changes from the mid-Victorian period, when 
the United Kingdom was industrially supreme, to 
the present day, when it was no longer possible to 
contemplate a state of the world in which any one 
nation could achieve and retain industrial supre- 
macy. Nor, he said, could there be any reliance 
on the principle of self-sufficiency, which was 4 
gross fallacy ; the self-sufficient country damaged 
itself as well as the rest of the world. A greater 
reciprocity in trading was the general need, and 
it would then rest with the engineers, primarily, 
ensure that Britain should receive a due proportion, 
by maintaining the high standard of British 
engineering. Sir Albert Seward, F.R.S., president 


with the trend of affairs and the activities of bis | cedure is not customary in the London clay.| of the British Association, who replied, suggested 
Instead the hole is augured out to a diameter of|as a fruitful field for engineering endeavour the 
}only 12 in. or 13 in. 


fellow men. The severely academic man can seldom 
be turned into a successful manager. 





It therefore follows that for|improvement of the operating efficiency of the 
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average home. The chairman of the Institution | Smith’s Archimedes, and the laying of the kel) THE FEDERATION OF BRITISH 
introduced the toast of ‘‘ Our Guests and Friends ” ;| of the Great Britain, the: first iron screw-driven INDUSTRIES 

and, after Mr. R. G. Crittall had replied, Mr. C. D.| ship to cross the Atlantic. We understand that), : pity ; 
Lightfoot, vice-chairman and chairman-designate, | the second part of this paper, to be delivered | eS ag tere ma yng sae taal 
proposed the final toast, that of “The President,” | during the 1939-40 Session, will deal with the) April 19, Mr. Peter F. Bennett, O.B.E., the retiring 
which Mr. Chorlton appropriately acknowledged. general adoption of screw propulsion in the | President of the Federation, was re-elected to serve 
- is ? ° Royal Navy and in the British Mercantile | fora second year. It will be recalled that Mr. Bennett, 
ue ENGINEERING PusLio RELATIONS COMMITTEE.| Marine. Mr. Carl Mitman, who is curator of who is also a member of the Panel of Industrial Advisers 


The report of the Engineering Public Relations|the Arts and Industries Department of the | ‘cently appointed by the Government to assist in 
Committee for the year ending March 31, 1939, United States National Museum, described the | furthering the defence programme, headed the industrial 
presents an encouraging record of the work done by | steam boiler, in the possession of the Museum, ai atunlansees3 noes an thn nana 
the Committee during that period, in the endeavour | which was fitted by Colonel John Stevens in improving Anglo-German trade relations. Owing to 
to awaken a public sense of the value of engineers | his steamboat of 1804. No drawings of the) the international situation, the delegation ‘returned 
to the community in general. The constituent | boiler existed, but recently the Museum has had| without fully completing its intended programme. A 
membership of the Committee has been enlarged by | a drawing made, and this formed the basis of the | certain amount of useful work was accomplished, how- 
the affiliation of three more societies, namely, the | description. The paper also contained a note that | ever, as was indicated by Mr. Bennett in his presidential 
Institution of Locomotive Engineers, the Junior} the large quantity of Stevens’ papers, preserved | #ddress, which we summarise below. : 
Institution of Engineers, and the Newcomen Society. in the Stevens Institute of Technology at Hoboken, | Mr. Bennett observed that it was customary for the 





“ a anesadionn: the: tatel eutiienal ail 4 p | President to review existing trade conditions and to 
With these accessions, th we oe New Jersey, is now being arranged and recorded express some opinion as to the future. In the prevail- 
| 


societies is now 17. To assist the work of the| by the Historic Records Survey of the Federal ing circumstances he was sure he would be forgiven 


Committee in Scotland, a sub-committee has been Works Progress Administration. | for not attempting to do so. A few weeks ago indica- 
formed there, with Mr. A. Leitch, M.Inst.C.E., as | Tue F U iC alas | tions seemed to show that we could look forward 
chairman and Mr. J. Dunlop Anderson, M.I.Struct.E., ME SUE OF TEE VERSNASHS 1458. to a steady increase in business activity. Recent 


as honorary secretary. In view of the garbled The entry into service of the Union-Castle liner | events had checked that tendency and to-day we were 
versions of engineering activities which occasionally | Pretoria Castle, which sailed from London on_| living in a world of uncertainty, because of political 
find their way into non-technical periodicals, and | April 20 on her maiden voyage to Antwerp, Rotter-| tension. This country desired peace, and there was no 


‘di ast | Section of it to which peace w » vital th 
f am and Hamburg, and thence to South and East section of it to which peace was more vita an to 
which formed one of the strongest arguments for) S industry, which, for this reason, was whole-heartedly 


the establishment of the Engineering ‘Public Rela- | Africa, marks the completion of the extensive | oi3.4°the Government in connection with the re- 
tions Committee, it is satisfactory to note that the | Programme of new construction begun by the armament programme, and was prepared to put forth 
services of the Committee are being utilised to an | Union-Castle Mail Steamship Company some four | every effort needed to ensure the safety of this country 
increasing extent by the Press in general and also | years ago. Its inception was due, initially, to the | and of its people. Z ‘ 
by individual journalists. Evidence of the interest | Tequirement of the Union Government that the He would like, Mr. Bennett continued, to speak of 
now taken in its work was afforded by the full | delivery of mails to South Africa should be expedited | the réle which the Federation had played in connection 
Press reports of the Christmas lectures for| by reducing the voyage time to Cape Town to 14) with defence, and the progress achieved in that field. 
young people, delivered in Edinburgh and Aber- | days in place of the previous time of 17 days ; but | After the September crisis, the Federation formed a 
deen by Engineer-Captain E. C. Smith, 0.B.E., R.N. | the extent of the programme as eventually adopted | —_ wr soy Ae peng nerd ” on ae fags 4 “ 
(retired). These lectures were attended by a/| has gone far bey ond the bare necessities of regular | auieah, ~ matters affecting defence, ve ena ‘the 
“juvenile auditory ” of nearly 1,000, and attracted | 14-day mail service. In all, 14 passenger and cargo | Government and industry. Out of that interview arose 
considerable attention. Other lectures were given | liners, aggregating more than 189,000 gross tons, | the Prime Minister’s Panel of Industrial Advisers, which 
in London by Captain J. 8. Irving and by Mr. K. R.| have been added to the fleet; and, in addition, | had been meeting regularly since Christmas, and had 
Evans, and at a number of schools, libraries, &c., in | five of the older vessels have been reconditioned | surveyed the whole field of re-armament and preparation 
different parts of the country. The arrange-| With a thoroughness which virtually amounted to | for any future emergency. The proceedings of the Panel 
ments for the loan of films and lantern slides proved | Teconstruction. The first of the new vessels were | Were, necessarily, highly confidential, but a few parti- 


of service to an increasing extent. Co-operation | the 25,500-ton liners Stirling Castle and Athlone | Cuars, 4 be given, of the way the duties were 


between the Committee and the British Broad- Castle, completed in 1936, which at once set a new The first task was to see representatives of the 
casting Corporation has resulted in the inclusion, | Standard in comfort on the Cape run, apart from | geryice Departments, to ascertain how far the require- 
in the general news announcements, of various | the sundry records in size, speed, and completeness | ments of the Government were being met expedi- 
matters of engineering interest, and a series of talks |Of appointments which their design represented. | tiously, and to learn from them what difficulties 
was also arranged on recent inventions and develop- |'The Capetown Castle, which followed in 1938, | they were encountering which the Panel might assist 
ments in mechanical engineering, the speakers being | marked a further advance in size, her gross tonnage | in removing. The subsequent report to the Prime 
selected in consultation with the Committee. Assis. | being 27,000. The other new vessels were smaller, | Minister could be summarised briefly by saying that 


se ta’ aan corres ; 1 and constitute m . the Durban C the Panel was of the opinion that the Service Depart- 
tance has also been given in the selection of | ¢ stitute four groups, the Durban Castle and | nents, supported by the Treasury, were rapidly 


engineering exhibits for the New York World's Fair ; | ewe secant we : cans a ; the | accomplishing a most difficult task of great complexity 
and, to return nearer home, the Committee has | Dunottar Castle and Dunvegan Cast le, 15,¢ Of tons ;| with efficiency and foresight. The Panel felt that the 
taken over certain educative functions from the | the Rochester Castle, Roxburgh Castle, Richmond | magnitude of the effort which had been and was being 
special committee of the institutions interested in | Castle and Rowallan Castle, 8,000 tons; and the | made was insufficiently realised by the country as a 
the operative details of the Architects’ Registra- | Roslin Castle and Rothesay Castle, 7,000 tons. In| whole, but the difficulty was appreciated, of conveying 
tion Act of 1938. a class by herself is the Walmer Castle, of 900 tons, | @ true picture to the public without divulging figures 
bs . | and in appearance almost a scale model of the larger | which would be detrimental to the national interest. 
Tue NEWCOMEN Society. ships. The actual tonnages vary slightly between | nee tn lb nage wy hen mg 

It is the f the Newcomen Society, which | — » Bev suffici | = ; , ot Barw, Uaegpacenadi 
ie custom of the Newcomen Society, which | the ships in the several groups, but not sufficiently | further intensification of effort might be possible; in 


has a large number of American members, to close | to constitute a difference in type. The recondition- articular, that hitherto untapped resources in industry 
each winter’s programme with simultaneous meetings | ing programme affected five liners, all fairly modern — ond shoubd bo utilised, and that the system of 
in London and New York—simultaneous, that is,|in point of years, but which would have been sub-contracting should be developed and extended. 
as nearly as the difference of national times will | rendered relatively obsolescent by contrast with the| Their next task was to ascertain from industry what 
permit. At each meeting the same two papers are | new tonnage. These ships are the Arundel Castle | difficulties were experienced in dealing with the Service 
presented, one by a British author and one by | and Windsor Castle (19,000 tons), and the Carnarvon | Departments. At the Panel’s request, the Federation 
an American. The double event took place this! Castle, Warwick Castle and Winchester Castle | ®Pproached its constituent trade associations and 
year on April 19, the papers being “The First (20,000 tons). Such a wholesale rejuvenation of a | — oo a pssst mq — age r 
we nty Years of Screw Propulsion,” by Engineer | shipping fleet must be almost, if not quite, without | payment ere ttggy iota. pnone limited 
Captain E. C. Smith, O.B.E., R.N. (retired), and | precedent, and equally so is the circumstance that | strictly capt ns ape aallee and did not touch upon 
Colonel Stevens and his ‘ Porcupine’ Boiler,” | the entire series of contracts has been carried | questions of war potential—otherwise, the arrange- 
hy Mr. Carl W. Mitman ; and, as is usual on this through by a single firm, Messrs. Harland and Wolff, | ments which were being made in peace time for a rapid 
oceasion, the two sections of the Society exchanged , Limited, Belfast, who were also the original builders | further expansion of productive capacity in the event 


greetings by cable. In the whole range of mechanism | of all but one of the five ships which were lengthened of war actually occurring. He was authorised by the 
Panel to say that the Federation’s report was a most 


it would probably be difficult to find a comparably | and re-engined. Mr. Robertson F. Gibb, chair- Lietih eadiaail oad don Saleen dined dee 
“imple device which has given rise to more trials) man and joint managing director of the Union- | — te Ghia teoniee hed ae oe —— an a“ 
and investigations than the screw, as applied to| Castle Company, who has announced his retire- | ould ef.en poe defect in the organisation of 
ships and aircraft. Every volume of ENGINEERING | f; h i —_ y. . ; Pp oe 

_ Every volume of ENGINEERING | ment from these offices, is to be congratulated on | the supply services in connection with re-armament. 
eran records of experiments made with the aid| the success with which this great task has been| There were certain complaints and suggestions, and 
°! wind tunnels and experiment tanks; and the) carried through as a conclusion to his 55 years of | these the Panel was investigating with the Depart- 

, a . : g y e g 
performances of modern liners, despite their excel-| active service with the company. | ments concerned. 


There had been one criticism on this action of the 
to be done. Captain Smith’s survey of the beginnings | Federation—that they were attempting to interfere 
of effective screw propulsion, of which we print | Norru-East Coast Institution or EnorNeERS aND| with the relations between some of the industries or 
an abstr " SHIPBUILDERS.—Major T. Russell Cairns has been elected | firms more particularly engaged in armament work, 
n abstract on page 507, marked a quadruple | ; J ituti ~ pe 7 ene 
cent page owl, q ple | President of the North-East Coast Institution of Engi-| and the Government. That was not the case;. they 
ntenary, that of the signing of the contract to/ neers and Shipbuilders. Mr. T. 8. Nicoll, who waS) had been expressly asked by the Panel to approach 
build the first Cunard liners, the departure of the | previously assistant secretary of the Institution, and who oe Wy ‘1 ‘ y kuin an thet. Geataanlaie 
Robert F Stockton from Gravesend for the U ited | entered its service in 1912, has now been appointed | orga SRUUSEY 08: §. BPO» h ee f th 
Staten. +] : =e > = le United | cecretary in succession to the late Mr. E. W. Fraser- | have an opportunity of bringing to the notice*of the 
“Mates. the demonstration voyages of Francis Pettit | Smith. ! Government any difficulties experienced. His own 





lence, show how much general research still remains | 
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view was—and he spoke not only as President of the | industries which actually started negotiations at | 


Federation, but as a member of the Panel—that in 
undertaking this work the Federation made a valuable 
contribution to the work the Panel had been doing. 

He had dealt with the work of the Panel in connection 
with the immediate re-armament programme, but 


| Diisseldorf. 


| 
| 
} 


there were other matters falling within their province. | 


The first was concerned with the question of war 
potential—in other words, with the arrangements 
necessary to ensure that if war actually broke out, 


plans would be in existence for a rapid increase in the | 


production of war materials. 
some confusion in the public mind as to the difference 
between the re-armament programme and the war- 
potential programme. Obviously, if the Services 
planned for a rapid expansion of consumable stores 
on the outbreak of war, they could not at the present 
time employ all the facilities to be used later. Many 
firms knew that they had been considered ; some had 
been inspected: and they were concerned at hearing 
nothing further and receiving no orders. This was a 
perfectly natural state of affairs; they were not at 
present required. They were serving the nation well 
if they were there, ready to help when called upon ; 
carrying on, meanwhile, with their ordinary business. 
Again. many firms on the war-potential list had 
suggested trial or educational orders which would help 
them in making preparations. In some instances 
this might be possible, but in the majority of cases, to 
split up the present requirements into a large number 
of small orders would only involve delay. 

Various questions concerning civil defence had also 
engaged the attention of the Panel, which, at the 
present time, was reviewing the circumstances in 
which industry would have to operate in time of war. 
For a considerable time these problems had been engag- 
ing the attention of the responsible authorities, and 
far-reaching arrangements had already been made to 
enable the civil and industrial life of the country 
to be carried on. It was impossible, of course, to 
sive details, but great progress had been made in the 
last six months, and the measures necessary for the 
security of the country were much further advanced 
than the pessimists were inclined to believe. 

Turning to another topic of a more peaceful nature, 
namely, the commercial policy of the country ; during 
the past vear they had pointed out to the Government 
on many occasions the serious apprehension felt by 
industry at the increasingly unfavourable position of 


There appeared to be | 


|}any chance of permanency. 


the balance of payments, and had urged that no/ 


country could continue indefinitely to live on capital ; 
in order to pay for necessary imports it was essential 
to increase the value of exports. In particular, they 


had suggested that powers should be taken so that | 


countries which wished to sell to Britain without 
buying a reasonable amount of British products in 
return, and countries which by subsidies caused 
detriment to British trade interests, should be made 
to realise that, unless they voluntarily took steps 
to alter these conditions, we should ourselves put into 
operation measures that would have the desired results. 
While the Government were not yet prepared to accept 
all the suggestions, he was happy to report that they 
fully appreciated the questions raised; and recent 
declarations by Ministers had shown that, if necessary, 
the Government would be prepared to take special 
action to protect British interests. 
it clear that they had no desire to penalise foreign 
countries, to take retaliatory action, or to place further 
impediment in the way of world trade. They much 
preferred to solve these questions by agreement, but 
they felt, as business men, that it was easier to obtain 
agreement when there were these powers in reserve, 
to be used if agreement proved impossible. 

Something shovld be said about the recent negotia- 
tions with German industry, in the endeavour to solve 
the problem of Anglo-German competition by agree- 
ment rather than by retaliation. They were informed 
by the Government at the end of last year that the 
German authorities had suggested that conversations 
might usefully take place between the Reichsgruppe 
Industrie and the Federation of British Industries, 
and they had agreed to open formal negotiations on 
the understanding that these would not merely deal 
with trade between Germany and Great Britain, but 
would embrace the more important question of Anglo- 
German competition in third markets. It was made 
clear, also, that the objective must be to bring in 
other nations, with a view to their co-operation, and 
to increase world trade as a whole. Therefore. the 
discussions must deal not only with price competition 
and division of markets, but must aim at increasing the 
volume of world trade, to the benefit of all exporting 
nations. As was known, the Federation sent a delega- 
tion to Diisseldorf, where they were received in a most 
hospitable and understanding manner by the Reichs- 


industries could usefully negotiate. They were accom- 


He wished to make 


In addition, a considerable number of | 
industrial groups had already agreed in principle | 
to negotiate, and others were considering the matter. | 
He felt that at Diisseldorf they had laid a firm basis | 
on which individual industries could start their own | 
discussions. He made no apologies for the mission, | 
nor did he think that it was in any way a failure as 
far as they were concerned. He felt that the course 
upon which they had embarked was a sound one, and 
he could only hope that the start made at Diisseldorf 
would be productive, in due course, of good results. 
Concluding his remarks upon the delegation to 
Germany, Mr. Bennett said that he wanted to correct | 
two misapprehensions which had arisen in the minds 
of some people. Firstly, they went to Germany in 
the interests of British trade, and of that alone, because 
they felt that it was to their advantage to make an 
agreement with German industry. Naturally, any 
agreement would be of benefit to Germany, since no | 
agreement which was without mutual advantage had | 
Secondly, their negotia- 
tions with Germany were in no way directed against | 
any other country. On the contrary, they had the 
strongest hopes that, if they succeeded in making a 
satisfactory agreement with Germany, it would be the 
prelude to agreements with other countries which 
would have beneficial effects on world trade as a whole. 








THE LATE PROFESSOR W. CRAMP. 


nitric acid from air and of a system of coal-face lighting. 
In 1922 he was awarded a silver medal by the Royal 
Society of Arts for research on pneumatic conveying, 
and, as recently as February last, was appointed chair 
man of a committee which had been set up to formulate 
new regulations for the use of electricity in mines. 








THE LATE MR. J. D. SMELT. 


WE note with regret the death of Mr. John Dany 
Smelt, which took place suddenly on April 15, at 


| Hastings, where he had been living for some years. 
| Mr. Smelt, who, for a number of years, occupied the 


position of engineer to the Argentine Great Western 
Railway Company, in London, was born on Septem. 
ber 21, 1860. He served a pupilage under Mr. William 
Dennis, Westminster, from January, 1875, until 
November. 1878, and afterwards entered upon an 
apprenticeship of four years in the Crewe Works of 
the London and North-Western Railway Company. 
On completing his apprenticeship, he was appointed 
draughtsman at the Crewe Works and continued in 
this capacity until May, 1886, when he became chiet 


| assistant to Mr. William Roberts, M.Inst.C.E.. con- 


sulting engineer to the Buenos Aires and Mercedes, 
the Venezuela Central, the Argentine Great Western, 
and other railway companies in South America. The 
succeeding three years were occupied in work connected 
with the building of new lines and the design and 


| construction of equipment for these railways, and. 


in January, 1889, Mr. Smelt was appointed Engineer 


| to the Argentine Great Western Railway Company. 


WE regret to record the death of Professor William | 
Cramp, which occurred at Llandudno on Thursday, 
April 20, at the age of sixty-three. Professor Cramp 
succeeded Gisbert Kapp in the chair of electrical | 


engineering at the University of Birmingham twenty | equipment of 320 miles of railwav. 


years ago, and was well known as a gifted teacher 
and an outspoken commentator on both engineering | 
and non-engineering matters. 

William Cramp was born at Coventry, and was 
educated at the King Henry VIII Grammar School in 
that city. Having studied engineering at Manchester | 
University, he served his apprenticeship with the firm 
of Messrs. Rotherham and Sons, and afterwards held 
a position on the staff of Messrs. Ferranti, Limited, 
Hollinwood. At the age of twenty-five he became 
lecturer in electrical design under Ayrton at the Central 
Technical College, London, but in 1906 set up practice , 
on his owp account as a consulting electrical engineer | 
in London and Manchester. He also occupied a post 
as lecturer in his old University. During the war he 
was twice given special work for the Board of Trade in 
connection with the campaign in Italy. He was 
appointed professor of electrical engineering at Birming- 
ham University in 1919, and, as mentioned, was still 
holding that position at the time of his death. Although 
Cramp was a stimulating teacher, not the least because | 
he held that the student should have other interests | 
than merely academic work, he will probably be 
best remembered among electrical engineers for his | 
outspoken and often iconoclastic utterances on a 
variety of subjects. For instance, he entitled the 
Presidential Address which he delivered to the Section G | 
of the British Association in 1936, ‘“‘ The Engineer and 
the Nation ’’; and took the opportunity to paint not | 
only the world as a whole, but engineering in particular, | 
in the most sombre of colours. His sole object, in his 
view. was “ to obtain for the engineer that recognition 
of which he is at present deprived,” but having read | 
what he had to say about some of the associations 
with which the engineer in this country is connected, | 
the man-in-the-street might have been forgiven for | 
assuming that, though recognition might be necessary, | 
it was hardly of the kind for which Professor Cramp was | 
campaigning. Again, at a later date, he devoted | 
a course of lectures at the Royal Institution to what 
was little more than a long drawn-out attack on the 
“ grid,” ignoring the benefits that have been un- | 
doubtedly conferred by this re-organisation of our 
electricity supply. It may be admitted that criticism 
on both these matters is permissible in a country 
where, within limits, everyone is entitled to express 
his opinion. It was a pity, however, that both polemics 
should have been addressed to audiences of which | 
laymen formed the larger proportion. | 

Cramp was elected an associate member of the | 
Institution of Electrical Engineers in 1901, and was 
transferred to the class of member in 1908. In I911 


| wide by 10 ft. high. 
arches pitched at 2 ft. 6 in., giving a floor width of 


| He continued in this capacity for some 16 years, during 


| which he designed and supervised the construction of 
bridgework, rolling stock, &c., and, in general, was 
responsible for the whole of the fixed and mobile 
After relinquishing 


| his position with the Argentine Great Western Railway. 


Mr. Smelt continued to practise in London, and, 


| retiring some ten or twelve years ago, went to live at 


Hastings. A former student member of the Institution 
of Civil Engineers, he was elected an associate member 
on February 2, 1886, and was transferred to the grade 
of member on January 17, 1899. He was made a 


; member of the Institution of Mechanical Engineers in 


1889. 








TUNNEL AIR-RAID SHELTERS. 


Wuere the nature of the ground permits, it is un- 


| questionably better to construct an air-raid shelter by 


tunnelling rather than by the cut-and-cover method, 
as the surface of the ground is not thereby disturbed. 
A good example of a tunnelled shelter system is that 
now in course of construction under the testing track 
at the Longbridge Works of Messrs. Austin Motor 
Company, Limited, Birmingham. The scheme consists 
of a system of tunnels of an aggregate length of 1,000 


| yards and at an average depth below the surface of 


55 ft. It is considered that the shelter will give complete 
immunity to 10,000 of the firm’s employees, some 5,000 


| persons having been already provided with bomb-proof 


shelters. The tunnels are being driven from several 
headings simultaneously through a sandstone forma- 
tion by means of pneumatic picks manufactured by 
Messrs. Holman Brothers, Camborne. This method of 
excavation has been adopted in order to avoid possible 
damage to the roof and walls from shot-firing and to 
keep the excavated contour as near as possible to that 
of the lining. We understand that satisfactory pro- 
gress is being made. and it is hoped, by continuous 
work, to complete the work within 10 weeks of com 
mencing it, this completion involving the excavation 
of 18,000 tons of rock. lining the tunnels, and installing 
the equipment in them. 

One of the headings is shown in the illustration 
opposite. As shown, it is of approximately semi- 
circular cross-section. The excavation is about 17 ft. 
Inside will be a lining of steel 


16 ft. 9 in. and a maximum height of 9 ft. The floor 


| will be concreted and the outside of the arches covered 


over with corrugated steel sheets. Access to the 
shelters will be obtained through gently-inclined 
tunnels, so disposed as to enable full occupation to b« 
effected within a few minutes of an alarm being re- 
ceived. Ventilation will be provided by a series of 
holes extended by tubes to 18 ft. above the ground. 


he was elected chairman of the North Western Section | this height being considered sufficient to be clear of an) 


of this Institution, and in 1921, after his transfer to | surface concentration of gas. 


It may be mentioned that 


Birmingham, served as chairman of the South Midland | in certain circumstances, it is desirable to drive a pilot 


|Centre. He had contributed many papers to the 
=e for one of which he had been awarded an 
| Extra Premium. In 1931 he acted as Faraday lecturer. 


heading in the face. The heading is, of course, also 
excavated by pneumatic picks and the method repre- 
sents the exception rather than the rule. The excava- 


| His publications included Armature Windings, Con- | tion is being carried out, under the supervision of the 
gruppe Industrie. They had succeeded in agreeing, with | tinuous Current Machine Design, Faraday and his| Austin Motor Company’s engineer, by Messrs. l¢ 
that body, on a document containing the principles | Contemporaries, Vectors and Vector Diagrams (with 
to which he had already alluded, upon which individual | Mr. C. F. Smith), and many scientific papers. Cramp 


|was the inventor of the single-phase motor which 


panied by the representatives of several individual’ bears his name, an apparatus for the production of information on which it is based, 


|Grand, Sutcliff and Gell Limited, Southall. We are 
| indebted to both the employing and the contracting 
firms for permission to publish this account and for the 
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THE FIRST TWENTY YEARS 
OF SCREW PROPULSION.* 


By ENGINEER-CaPTAIN EpGar C. Smrrn, O.B.E., 
R.N. (retd.). 


Tuis year is notable for four centenaries connected 
with shipping. On March 18, 1839, a contract was 
signed by Samuel Cunard and Robert Napier for the 
construction of the first ships of the Cunard Company ; 
on April 13, John Ericsson’s iron screw steamer Robert 
F. Stockton left Gravesend for her passage to the 
United States under sail; on May 15, the wooden 
screw vessel Archimedes, built to demonstrate the 
screw propeller of Francis Pettit Smith, steamed from 
the Thames to Portsmouth ; and on July 19, the keel 
of the Great Britain, the first iron screw-driven ship 
to cross the Atlantic, was laid at Bristol. Three of 
these events had a profound influence on the application 
of the screw propeller to all classes of vessels. 

On March 30, 1856, the Treaty of Paris was signed 
and thus ended the Crimean War. The struggle had 
led to a great extension in the use of steam in ships, 
especially for propulsion by the screw propeller, and 
on May 2, 1856, there appeared in 7he Engineer an 
editorial entitled ‘‘ The Father of Screw Propulsion,” 
which drew attention to this fact and declared that 
‘as we have inscribed the esteemed name of George 
Stephenson in the records of railways, so should that 
of Francis Pettit Smith be enrolled in the history of 
screw-propulsion.”” 

Two years later, on June 2, 1858, a public dinner 
took place in St. James’s Hall, for the purpose of 
presenting Smith with a testimonial consisting of a 
silver salver and claret jug, now in the Science Museum. 
Robert Stephenson was in the chair and about 80 dis- 
tinguished engineers, shipbuilders, directors of steam- 
ship companies and naval officers were present. The 
health of Smith was proposed by Stephenson, who, in 
the course of his speech, said of Smith that “ He was 
not, it was true, the first conceiver of the screw; he 
was not, perhaps, the first applier of the screw; but 
it was left to his earnest mind, his devoted perseverance 
and his identifying himself with the idea to make 
himself a name by bringing the screw propeller to a 
practical application.” Another toast, proposed by 
John Scott Russell, was “The Health of the other 
Mechanical Inventors who promoted Screw-Propelling, 
coupled with the names of Mr. Bennet Woodcroft, 
Mr. John Ericsson, Mr. George Lowe, and Mr. George 
Blaxland.” The total amount subscribed for the 
testimonial was 2,6781. 

Both salver and jug bear inscriptions. On the salver 
are an illustration of the S.S. Archimedes; the names 
of 168 subscribers and of the committee; and the 
names of 52 line of battleships, 23 frigates, 17 corvettes, 
55 sloops, 8 floating batteries, and 19 troop and store 
ships fitted with the screw propeller. Mercantile 








Stace tet Pead before the Newcomen Society for the 
rH of the History of Engineering and Technology, on 
esday, April 19, 1939. Abridged. 





vessels were not included. The committee included 
Brunel, Field, Macgregor Laird, C. J. Mare, Penn, 
Nasmyth, George Rennie, Robert Stephenson, Whit- 
| worth, and Charles Manby. 

It is not the object of this paper to deal with the 
history of the screw propeller, but its early application 
to ships, and in the main it is concerned only with the 
work of the five inventors, Woodcroft, Ericsson, Smith, 
Lowe and Blaxland. George Blaxland, as a boy, had 

| been apprenticed to a firm of engineers at Sunderland 
| and then practised as an engine builder at Newcastle. 
Coming south in 1835, he became a foreman in Seaward’s 
| works on the Thames. In 1842, he joined the Navy, 
|and in July, 1848, was made engineer of Sheerness 
Dockyard, where he remained till 1867. 
Ericsson was born at Langbanshyttan, Sweden, on 
| January 31, 1803, came to England in 1826, removed 
| to the United States in 1839, and died at New York, on 
| March 8, 1889. As a partner in England with John 
Braithwaite, he made the first steam fire engine, and 
| built the locomotive Novelty, which took part in the 
Rainhill trials. His introduction of the screw propeller 
|into American ships was followed by his work on 
the caloric engine and by the construction of the 
historic Monitor. Forceful, independent, versatile, 
| laborious, he was a man of great mental and physical 
|energy, and was the most remarkable of all those 
connected with the history of screw propulsion. 
| James Lowe was born on May 13, 1798, and was 
killed in a street accident in Blackwall Road, London, 
on October 12, 1866. When 15 years of age, Lowe was 
| apprenticed to Edward Shorter, mechanic, of Newing- 
| ton, Surrey, who, in 1800, patented a “ perpetual scul- 
| ling machine,” i.e., a screw propeller, which was used 
to propel H.M. transport Doncaster in 1802, at Gibraltar 
and Malta. Later he began in business for himself 
|as a mechanist and smoke-jack maker. He took out 
| his screw propeller patent in 1838. 
| Francis Pettit Smith was not a great inventor or a 
| great engineer, but having realised the possibilities of 
screw propulsion he devoted his whole time to its 
| promotion. To his contemporaries he was “ Screw ” 
| Smith. He was born at Hythe, Kent, on February 9, 
| 1808, and was brought up to farming. His patent was 
taken out on May 31, 1836, and for the next 14 years 
| the screw claimed his whole attention. His little Francis 
| Smith, of 6 tons, and the larger Archimedes, of 240 
| tons, were built with the financial and technical aid of 
|others. For several years he was adviser to the 
| Admiralty, but this official connection ceased in 1850, 
| and though his patent had been extended until 1856, 
the pecuniary benefits he received were small. In 
1860 he became Curator of Models of the Patent Office 


Museum under Woodcroft, an office he held till his | 


| death. He was awarded a Civil List pension of 2001. 
a year in 1855 and in 1871 was knighted. He died in 
South Kensington, on February 12, 1874. 

Bennet Woodcroft was an inventor, manufacturer, 
| patent agent, university professor, and a great public 
|servant, whose monuments are the Patent Office 

Library and the Science Museum. He was born in 





Lancashire, on December 29, 1803, and died at Redcliffe 
Gardens, South Kensington, on February 2, 1879. He 
took out 13 patents connected with manufactures and 
the propulsion of vessels, before 1852, when he became 
Superintendent of Patent Specifications. From 1864 to 
1873 he was clerk to the Commissioners of Patents, with 
sole charge of the department. His work in this 
connection was of great national importance and far 
transcends any of his contributions to the textile 
industry, to shipping, or to scientific and biographical 
literature. 

Ericsson’s pioneer work in steam propulsion began in 
1829, when he and his partner, John Braithwaite 
(1797-1870), in their works in New-road, London, 
made the boilers and engines for the paddle steamer 
Victory, fitted out by Captain John Ross, R.N., for 
Arctic exploration. About 1833, Ericsson began 
experimenting with the driving of canal boats and by 
1835 had, as he said, “ designed a rotary propeller to 
be actuated by steam power, consisting of a series of 
segments of a screw, attached to a thin broad hoop 
supported by arms so twisted as also to form part of 
a screw.” Having tried his idea in a model, about 
2 ft. long, he took out his patent of July, 1836, and 
then had built the Francis B. Ogden, 45 ft. long. She 
was launched in the Thames early in 1837, and had 
the double propeller arrangement described in this 
patent. The boat was named after Francis B. Ogden, 
an American who had been concerned with steam 
navigation on the Ohio and Mississippi, and who was 
United States Consul. Ogden and Ericsson, and another 
American, Stockton, were linked in various enterprises, 
and in 1845, after he had been in the United States 
five years, Ericsson said in a letter, “ I visited this 
country at Mr. Ogden’s most earnest solicitation, to 
introduce my propeller on the canals and inland waters 
of the Union. I had at the same time strong reasons 
for supposing that Stockton would be able to start 
the ‘ big frigate’ for which I had prepared such 
laborious plans in England.” Two incidents in the 
short career of the Francis B. Ogden have been pre- 
served. On May 28, 1837, she towed the American 
packet ship Toronto, 600 tons, on the Thames at 
44 knots against the tide, and a little later she towed 
the Admiralty barge from Somerset House to Black- 
wall, the barge having on board the First Sea Lord, 
Captain Sir William Symonds, Surveyor of the Navy, 
Captain Sir Francis Beaufort, Hydrographer of the 
Navy, and Captain Sir Edward Parry, the recently- 
appointed head of the Steam Department of the Navy. 
In the course of his career, Ericsson was continually 
meeting sceptics, but none more strongly entrenched 
in their scepticism than Symonds, who is said to have 
remarked afterwards that ‘‘ even if the propeller had 
the power of propelling a vessel, it would be found 
altogether useless in practice, because the power being 
applied in the stern, it would be absolutely impossible 
to make the vessel steer.” Little more is heard of the 
Francis B. Ogden, save that on one trip, Lieut. (after- 
wards Captain) Robert Field Stockton (1795-1866), who 
was then visiting England, was on board. Stockton 
was born at Princeton, New Jersey, and had entered 
the United States Navy in 1811, but at this time was 
president of the Delaware and Raritan Canal. So 
satisfied was he with Ericsson’s new ideas that he 
ordered two iron vessels to be built. Only one was 
constructed, however, and she was the Robert F. 
Stockton, already referred to. The Robert I. Stockton 
was 634 ft. long and of 33 tons, and was fitted with a 
two-cylinder steam engine, the connecting rods of 
which drove a common crank pin. At first she had 
the double propeller. She was built by Messrs. Laird’s 
of Birkenhead. On January 12, 1839, she was tried on 
the Thames in the presence of Stockton, Ogden, and 
some 30 distinguished engineers and others, and on 
January 16 proved her powers by towing four square- 
ended coal barges at 5} miles an hour, between South- 
wark and Waterloo bridges. With this performance of 
the Robert F. Stockton, Ericsson’s work on the screw 
propeller in this country practically ceased. In the 
winter of 1837, he had engined a barge called the 
Novelty and early in 1839 another craft, the Enter- 
prise, 70 ft. long, was fitted with his screw, for work 
on the Ashby-de-la-Zouch Canal, but these, and one 
or two other smaller boats, attracted little attention. 
The Robert F. Stockton left Gravesend under sail 
on April 13, 1839, and, as the New Jersey, plied for 
several years on the Delaware and Raritan Canal. 
She was the first steam vessel driven with the screw 
to be put to practical use in America. A few months 
later, Ericsson himself, after 13 years’ stay in England, 
left for the United States, where he spent the rest of 
| his life. 

In considering Ericsson’s work in America, it should 
| be remembered that though steam boats were more 
| numerous in the United States than in Great Britain, 
| they were nearly all for lake and river use. Many 
| years passed before the United States built steam 
vessels for crossing the Atlantic, while her Navy was 
insignificant and neglected. Ericsson had been spurred 
on, however, by Stockton representing that he could 











rmission for the construction of a screw frigate, 
difficulties were greater than had been antici- 
pated. Ericsson's first work was thus done in connec- 
tion with mercantile vessels, and, according to a return 
prepared by a Swedish officer, Lieutenant Johnson, in 
1843, the number of vessels driven by his screw was 


ain 
ut t. 


then 42. One had been built in 1839, six in 1841, 
nine in 1842, and 26 in 1843. That built in 1839 is 
presumably the Robert F. Stockton. She was followed 


by the Vandalia, for work on the Great Lakes, by the | 


Clarion for running to Havana, and others. No data 
regarding them are available, but it is presumed they 
were all comparatively small. In the Marmion, built 
in 1843, he used twin screws. A vessel built in 1845, 
the Massachusetts, 770 tons, is of some interest as she 
was fitted with a propeller which could be unshipped, 
and as she was the first auxiliary screw vessel to trade 
between the United States and England under the 
American flag. 

By far the most important vessel engined by Ericsson 
in his early years in America was the U.S.S. Princeton, 
the outcome of his collaboration with Stockton. In 
1841, Stockton, who had himself declined the office of 
Secretary to the Navy, prevailed upon the authorities 
to build a war steamer to Ericsson’s plans. On 
September 21, 1841, the Commodore of the Philadelphia 
Navy Yard was informed that it was decided to build 
there “a steamer of six hundred tons on the plan 
proposed by Captain Stockton; steam to be the main 


propelling power upon Ericsson’s plan,” and the next | 


day Stockton was ordered “ to superintend the building 
of the said steamer.” On October 8, Stockton wrote 
to Ericsson, “‘ | wish you would make the drawings of 
a ship with the dimensions we spoke of,” and on 
November 21, 1841, the drawings for the engines were 
called for. Altogether Ericsson supplied 124 working 
drawings and the engines were made under his super- 
vision at New York by the firm of which the well-known 
engineers, Samuel Vaughan Merrick (1801-70), and 
John Henry Towne (1818-75), were partners. The 
Princeton was launched in 1842, and was ready for 
trials in 1843. Her dimensions were: length between 
perpendiculars, 156 ft., breadth 304 ft., displacement 


at 16} ft. draught, 954 tons, displacement at 18 ft. | 


draught, 1,046 tons. Her engines were of the “ pendu- 
lum piston” or semi-cylinder type, invented by 
Ericsson, of about 400 h.p. The speed was 12 knots. 
In November, 1937, in a paper entitled ‘“‘ One Hundred 


Years of United States Naval Engineering History,” | 


read before the American members of the Newcomen 
Society, at Annapolis, Ma., Rear-Admiral H. G. Bowen 
said that the Princeton propeller had “a cast brass 


boss with six arms, which was surrounded by a copper | 


annulus to which six brass blades were secured with 


riveting, the arms and blades presenting a true heli- | 


coidal surface.” As to the ship, “she was the first 
war steamer ever fitted with a screw propeller, although 
H.M.S. Rattler was a close second ; the first man-of-war 


with all her machinery below the water line and | 


so protected against gun fire; the first man-of-war 
designed to burn anthracite; the first to have a 
telescopic smoke pipe; and the first to have her 
engine directly connected to the propeller shaft.” 
For his labours in connection with this ship, Ericsson 
never received adequate recompense. The matter had 


been before Congress, but it had always been shelved. | 


Shortly after his death, the Committee of Naval 
Affairs of the United States Senate presented a Report 
recommending the payment of 13,930 dols. to his heirs ; 
but again Congress found more important business to 
engage its attention. 








35-FT. VERTICAL BORING AND 


TURNING MILL. 


Tue claim is made for the vertical boring mill, illus 
trated on the opposite page, that it is the largest of 
its type yet built in this country. It will deal on its 
30-ft. table with work up to a maximum diameter 
of 35 ft., and having a maximum height of 12 ft. 
under the tool-holders, the tool bars having a down 
feed of 6 ft. The approximate total weight, excluding 
the electrical equipment, is 400 tons. A machine of 
this size and dealing with work of such a heavy nature 
requires that particular consideration shall be paid to 
the correct distribution of weight and the proportions 
of individual components; further, the control must 
be instantly responsive and yet extremely delicate. 
How these several requirements are met is explained 
below. The machine has been constructed by Messrs. 
George Richards and Company, Limited, Broadheath, 
near Manchester, and has been completed only recently. 

As will be seen from Fig. 1, the massive croas-slide 
is carried on deep columns connected at the top by a 
heavy box-section girder, each column having a pair 
of ways with a traversing screw between them. These 
screws are actuated by enclosed worm gear, the thrust 
being taken on heavy taper-roller bearings. The worms 
are operated by a common cross-shaft driven by a 
25-h.p. motor mounted on top of the girder. Safety 
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nuts are fitted below the normal elevating nuts, and 


case, use is made of the swivelling movement of t!y 


an interesting feature is that any wear on the elevating supplementary slide. 


nuts is registered on graduated dials at the front of 
the cross-slide. The two vertical heads each consist of 
a main saddle mounted on the cross-slide, each saddle | 
carrying a supplementary swivel slide on which are 
mounted the square slide and the head proper. 


The operator is enabled to select the most suitah| 
working conditions for every job within the capacity 


|of the machine by reference to an ingenious gea: 


selector and speed and feed indicator on the right-hand 


The | control desk. This is the larger of the two dials seen 


supplementary slides can be swivelled to any desired | in Fig. 3, and is illustrated in detail in Fig. 2. Thy 
angle up to 15 deg. above or below the horizontal, and | upper half of the dial contains a semicircle graduat«| 


the head, while retaining its true vertical position, can 
be traversed along this slide so that taper turning can 
be carried out. The standard swivelling arrangement 


of the tool bars is in no way interfered with by this medium, and low speeds. 
group of spiral lines representing different cutting 


device, and, in consequence, they can be inclined on 


in table speeds in revolutions per minute. Above this 
is a series of curved lines, roughly tangential to the 
semicircle, giving the rheostat positions for the high. 

j Inside the semicircle is a 


the normal saddle to any angle up to 30 deg. from | speeds in feet per minute, and below it a group of 


the vertical. The indexing gear enables the amount | similar 


of swivel of either the head itself or the supplementary 
slide to be determined readily and precisely. 

The feed of the heads is derived from gearboxes 
at each end of the cross-slide, both boxes being inde- 
pendent, so that with both heads in use different | 
feeds may be provided, if required. There are 12 
rates of feed, ranging from 0-01 in. to 1 in. per table 
revolution, for all three directions, viz., vertical, 
horizontal, and inclined. After the required feed has 
been selected, the motion is engaged by a solenoid 
situated on the top of the gearbox, and is thereafter 
controlled by push-buttons mounted in control desks 
at each side of the machine. The left-hand control 
desk is seen at the left side of Fig. 1, the right-hand 
desk, containing certain instruments, being shown in 
Fig. 3. Duplicate push-buttons are mounted in pendant 
switches which can be actuated from either of the 
cross-slide platforms, and the operator has thus full 
control of the feeds from any of his working positions. 
Fine hand adjustment is also provided to all move- 
ments of the head, and the index dials enable adjust- 





ments of 0-001 in. to be readily made. Independent 


10-h.p. reversing motors, one at each side of the | 


machine, provide rapid power traverse in all directions, 
this movement being also obtained from either the 
control desks or the pendant switches. Engagement 
of the feed clutch automatically switches the rapid- 
traverse motor out of circuit, and, conversely, the 
circuit is restored to the motor when the feed is dis- 


diately available. It is impossible to engage the 
automatic feeds and rapid power traverses simulta- 
neously. 

The 30-ft. table is provided with a large number of 
machined tee-slots and runs on two tracks, namely, an 
inner conical one and a flat outer one, both being 
ample in proportion so that heavy loads may be carried 
with complete safety. 
large diameter and considerable length, to ensure that 
concentricity is maintained. The initial drive is by 


gear. Transmission is first through a gearbox provi- 


to a large-diameter spur gear attached to the table 
itself. Gear changing is effected by a triple sliding 


a 100-h.p. variable-speed motor with 3 to 1 reduction | 


engaged, the rapid-traverse motion being then imme- | 


The spindle is of unusually | 
| positions, the final choice being made in order to avoid 


ding six speed changes, and thereafter by bevel gearing | 
| control. 


| gear which is operated electrically by a small indepen- | 


This motor is 
On this, 


dent motor fitted to the gearbox. 
operated from the right-hand control desk. 


as shown in Fig. 3, there is, at the left hand, a dial | 
Push-buttons | 


with a needle and graduated quadrant. 


| 


below the dial give high, medium, or low position | 


of the gear, the operation of any button being indicated 
by the position of the needle and, when the gear is 


fully in mesh, by the illumination of a lamp adjacent | 


to the button concerned. The open and back-gear 
clutch is operated by a handwheel on a separate panel 
with visible indication of the actual position of the 
clutch. The push-buttons on the right-hand panel of 
the desk control the movement of the cross-slide, the 
rapid power traverse, &c. The table can be given 
an oscillating motion. 
switch mounted on the base at the back of the machine, 
the switch being actuated by dogs carried in a slot in 
the periphery of the table and spaced as required. 
The lubrication of all the main bearings in the machine 
is automatic, and the operator is only required to see 
that the oil levels are maintained in the various tanks 
and that the drip feeds from the distribution boxes 
are working correctly. Two rotary oil pumps, driven 
by an independent motor, are situated at the rear of 
the machine. One of the pumps serves the two table 
tracks and the other supplies the main spindle bearing 
directly and other important bearings through dis- 
tribution boxes. The lubricating system to the main 
driving gearbox and the two feed-boxes is self- 
contained, the box itself in each case being used as a 
sump from which the oil is drawn by a pump and 
delivered to distribution points with adjustable drip- 
feed lubricators leading to the various bearings. A 
detail of interest is a grinding attachment which has 
been supplied with the machine. This is mounted in 
the ram of one of the heads, and consists of a 3-h.p. 
motor having a grinding wheel 12 in. in diameter 
mounted on its spindle. The attachment can be used 
for grinding either flat or taper tracks. In the latter 





lines giving feeds per table revolution. In 
front of the dial is a glass disc carrying two radial scales, 
the upper one being graduated “ diameter of work in 
feet ’’ and the lower one “ minutes per inch of traverse.” 


| The disc can be rotated relatively to the dial. 


The operation of the device can be best explained by 
an example, taking the disc as set in Fig. 2. It is 
required to machine a surface from 30 ft. in diamete: 
down to 15 ft. in diameter at a cutting speed of 65 ft. 
per minute. The disc is turned so that the graduation 
30 on the upper scale coincides with the curve marked 
65 inside the semicircle, and the line of the scale itself 
cuts the semicircle at the graduation 0-69, which is 
the required table speed in revolutions per minute. 
The upper scale line intersects three of the rheostat 
position curves, so that any one of three gear positions 
can be selected to give the table speed required, the 
rheostat position being necessary to give the appro- 
priate motor speed being read off the curve selected 
at the intersection of the scale line. As the diameter 
to be machined is reduced to 15 ft., the dise is rotated 
progressively until the graduation 15 intersects the 
curve 65, which gives the cutting speed as before, viz., 
65 ft. per minute. In this particular setting, if the 
gear selected is that marked ** A—Low ” the accelera- 
tion of the table can be accomplished solely by rheostat 
control, The lower radial scale is used as follows. 
A feed of 0-082 in. per table revolution having been 
selected, the point where the appropriate curve inter- 
sects the scale is noted. This intersection with the 
setting shown, is at graduation 18 on the scale, which 
indicates that a period of 18 minutes is required for the 
tool to traverse a radial distance of 1 in. at the table 
speed of 0-69 r.p.m. The same procedure is followed 
for all the other settings, and the total time for any 
predetermined traverse can thus be easily calculated. 

The device is of considerable practical use. It shows 
the operator that the most likely cutting speeds are 
available in two, and sometimes three, different gear 


changing gears in all but the most exceptional cases. 
It will have been inferred from the reference above to 
rheostat position curves that a wide range of speed 
variation of the main motor is possible by rheostat 
This enables a constant cutting speed to be 
maintained with a minimum of gear changes; thus, 
it is possible to machine a surface varying from 32 ft. 
to 10 ft. 6 in. in diameter, at a relatively constant 
cutting speed of 65 ft. per minute, with one position of 
the gears. The operator, knowing the diameter of 
work to be machined and the cutting speed to be 
maintained, can by means of the “ Accelerate” o1 
“ Retard ” push-button on the desk, rotate the motor 
controlled rheostat to give a table-speed position 
corresponding to that indicated on the instrument dial. 
It is obvious also that the time required for | in. of 


| tool traverse at any table speed and any feed selected 


| is also seen at a glance. 


This motion is controlled by a | 


This enables time forecasts 
for machining operations to be readily made, and so 
ensures the machine will always be operated to the 
best possible advantage. 

As regards safe working. the interlocking system 1s 
too complete to be described here in detail, but it may 
be said that the main driving motor cannot be 


| started unless the oil-pump motor has previously been 


started and a supply of oil delivered to the main 
bearings ; while, should exceptional conditions cause 
overload of the pump motor, the main driving motor Is 
automatically released. Limit switches provide protec- 
tion against overrun of moving parts, and an interlock 
switch is provided between the automatic-feed solenoid 
and the rapid-traverse motors. The operator is equally 
well safeguarded. An isolator switch on the cubicle 


gives complete protection for examination of any ot 


This switch is also interlocked 


the electrical parts. rlock 
cubicle. As the oscillating 


with the doors of the 


| movement of the table will only be used occasionally, 
| a selector switch inside the cubicle gives either normal 


working or oscillation at will and prevents any accl- 


| dental interference with the reversing switch during 


| whole of the automatic control gear for the main 


normal working. An emergency stop button of the 
re-set type, seen at the right in Fig. 3, is mounted on 
both control desks, and by its operation the whole 
machine can be instantly rendered “dead. or 
ine 
steel 


auxiliary drives is housed in a welded sheet 
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35-FT. VERTICAL BORING 


CONSTRUCTED BY 
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cubicle and full protection against overload or voltage | 


failure is provided for all motors. An ammeter indi- 
cates the power taken by the main motor. The motor- 
Operated rheostat, which is controlled from the main 
_ buttons, has its positions indicated by a pointer 
on 


MESSRS. 


Gear SELECTOR, AND SPEED AND Fexp INbDIcaToOR. 


‘ graduated scale marked in accordance with the ! 
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gear selector and the speed and feed indicator. The 
complete electrical equipment was supplied by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Traftord Park, Manchester, 17. The above account 
covers the main features of this interesting machine, 
but it may be added that its overall dimensions are as 


AND TURNING MILL. 


LIMITED, BROADHEATH. 


3. Mars Contro.t Desk. 


follows: height, 35 ft. 6 in. ; width, 59 ft.; and depth 
from front to back 35 ft. 


Ow PropvucTION In THE UNITED States.—During the 
week ending April 8, the daily output of crude oil in 
the United States averaged 3,443,900 barrels. 
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AB q in bis area alone. It would affect, he said, the working | have worked regularly, or less irregularly, but for 
L OUR NOTES : hours of about 15,000 men in the Division, which in- | exceptional unemployment. 

. A the oe of = — a —_ onan cluded the Scunthorpe as well as the Sheffield area. 
atternmakers Association, Mr. Findlay, the general | If the employers agreed to the scheme, the men would | — , . . ; 
secretary of the organisation, records an improvement | be puupased $0 aie cunsmaine i the Gistetion of | Euetionines exe qhuen, ino sneenh lasne of Industrial 
in the figures, so far as unemployment and sickness | extending the working week. “ For example,” | and Labour Information of the operation in 1937 of the 


are concerned.“ This month,” he writes, our figures | Mr. Dodgson said, “ the starting time in melting shops | yr nusiher of insured persone was 2.373 402, and the 


$10 











for trade . seale, . 8d. , and | i : " 
or are 68 on 2s 45 on Is. 8d. scale, and | jg 2 p.m. on Sundays, and it was considered that, under number of undertakings subject to insurance, 93,725. 


227 on short benefit, while 24 were not in benefit— 
total 364. Last month the totals were 73, 53, 287, 
40 and 453 ively. For sickness, we had 82 on 
the 3s. 4d. , 75 on the ls. 8d. scale, 132 on short 
benefit—total 289. Last month the figures were 
99, 80, 145 and 324 respectively. 

we had an increase of six (from 676 to 682), and our 
membership has gone up from 11,786 to 11,815—an 


inerease of 29." 





On superannuation, | 


a 40 hours’ scheme of working, melting shops could 
start at 10 p.m. on Saturdays. That would not only 
increase the working hours of the plant, but be attended 
by a comparatively substantial increase in output.” 





| Imperial Chemical Industries, Limited, have worked 
out its scheme of allowances for employees who, in the 


The number of occupational funds was 395, with 
1,432,318 members, and the number of works funds 
was 1,624, with 941,174 members. The insurance 
|income amounted to about 182 million lire. The 
amount spent on cash benefit was 75,527,056 lire, or 
41-4 per cent. of the receipts. Most of this (60,523,057 
lire) was paid out in sickness benefit, which was 





granted for 5,252,356 days of sickness. The amount 


= —— pein - “> og ewer on benefits in kind was divided as follows : 
1 rG aagee any over-riding action by the Government, | 62 664,410 lire for medical assistance (34-3 per cent. 
The _——_ (a — = aus the company has decided, says the Labour correspon- | of the receipts) and 3,409,123 lire for barton gf sare 
mene foved i G B poll a N the: | dent of 1 he 4 imes, that the difference between a man’s | establishments and holiday camps (1-8 per cent. of the 
pore March 13 my oy naan me - ine net remuneration from the company and the remunera- | receipts). 7 
t KB ° 13. F rs ch 1 . 1088. th = tion (inclusive of marriage allowance) which he would | 

7 ‘hich Ses, th al -_ aeoeute Be the percentage | receive while serving in H.M. Forces (with an adjust- 
yy a 1988 12! ‘ F ught etc pom ed ws | ment for his estimated saving in food and clothes), shall special dispensaries, 32. These dispensaries conducted 
ae ] bony the a a percentages were | 2¢ Paid in full to a married man and to the extent of | },195,951 general and 599,541 special examinations. 
i2-3 at March 13. 13:4 at Februny 13, and 12-7 at one-third to a single man without dependents. The | made 933,538 injections, and treated in all a total 
March 14, 1938. For persons within the agricultural | ay gga hong with dependents will be considered | of 105,582 cases. The doctors with whom the funds 








The number of general dispensaries was 329, and of 





scheme, the percentages were 7-8, 9-3 and 6-4 
respectively. 

At March 13, there were 1,429,085 persons on the 
registers of Employment Exchanges in Great Britain 
who were out of a situation. This was 109,427 less than 
at February 13, but 78,964 more than at March 14, 
1938. There were registered as unemployed in Great 
Britain 231,245 persons who were on short time or 
otherwise temporarily suspended from work. This 
was 60,435 less than at February 13 and 100,002 less 
than at March 14, 1938. Of persons who normally 
seek a livelihood by means of jobs of short duration, 
there were on the registers in Great Britain 66,599 
persons. This was 73 more than at February 13, 
but 1,014 less than at March 14, 1938. 





The total of 1,726,929 persons on the registers at 
March 13 included 976,692 persons with claims admitted 
for insurance benefit, 552,779 persons with applications 
authorised for unemployment allowances, 31,937 
persons with applications for benefit or allowances 


In addition, the company intend 
| to maintain their membership in the various pension 
| funds. This scheme applies to male staff, foremen, and 
workers. 





Every possible effort will be made to reinstate in the 
| company’s employment those who serve in the Forces, 

but as the effect of war on the company’s business can- 
not be foreseen, it is impossible for an absolute guarantee 
to be given. Persons engaged to replace employees 
serving in the Forces would be appointed for the dura- 
tion of hostilities only, and would be so advised. The 
company give facilities for two weeks’ attendance at 
camp each year without loss of pay and without count- 
ing as normal leave the time so occupied. They are also 
arranging, in certain circumstances, to grant facilities 
| to employees to undertake special training courses 
| with the Forces and to make up their emoluments from 
the Services during these training courses to their 
| normal pay from the company. 








Workers in the pottery industry, it is stated, are to 


under consideration, and 165,521 other persons, of whom | be given every encouragement to join the Territorial 


concluded agreements, numbering 13,972, gave 2,010,028 
consultations, made 1,219,242 visits to sick persons in 
| their homes, and treated 145,421 other cases. The 
total amount spent on benefits of all kinds was 
| 86,126,620 lire in 1935 and 133,217,013 lire in 1937. 
| Administrative expenses amounted to 22,238,372 lire. 
or 12-2 per cent. of the receipts. 





The Belgian Hours of Work Act of June 14, 1921, 
fixes a daily limit and a weekly limit to working hours 
of 8 hours and 48 hours, respectively. As various 
interpretations have been given to this provision, the 
Minister of Labour and Social Welfare recently decided 
that, even if the weekly limit of 48 hours is observed, 
it is only right to consider as overtime all time worked 
in excess of 8 hours a day. In consequence, industrial 
employers will in future be required to pay at least 
time-and-a-quarter for all work done in excess of the 
daily limit of 8 hours, whatever the length is of weekly 
hours of work. 





Under an Order issued by Field Marshal Goering, 
Commissioner for the German Four-Year Plan, on 





38,577 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation | 
in March are estimated to have resulted in an increase 
of about 36,000/. in the weekly full-time wages of 
533,000 workpeople, and in a decrease of 9001. in those 
of 6,800 workpeople. 
people whose wages were inc were coal miners 
in Northumberland, Yorkshire, Lancashire and Cheshire, 
Nottinghamshire, Derbyshire, Cannock Chase, North 
Staffordshire, Leicestershire, Warwickshire, Forest of 
Dean, and Scotland ; cokemen and by-product workers 
in South Yorkshire; and workpeople (except motor 
drivers and attendants) employed in the furniture 
warehousing and removing industry in various districts 
in England and Wales. The decreases mainly affected 
coal miners in Somersetshire, iron puddlers and millmen 
on the North-East coast and in the West of Scotland, 
and workpeople employed in the metal bedstead 
making indust The changes so far reported in the 
three completed months of 1939 are estimated to have 
resulted in a net increase of about 78,5001. a week in 
the full-time wages of 658,000 workpeople, and in a net 
decrease of about 11,0001. in those of 127,000 work- 


people. 





The number of trade disputes involving stoppages 
of work reported to the Department as inning in 
March was 64. In addition, 18 disputes which began 
before March were still in progress at the as 
of that month. The approximate number of work- 
people involved in these 82 disputes, including work- 
people thrown out of work at the establishments where 
the disputes occurred, was 20,000, and the aggregate 
duration of the disputes in March was about 90,000 
working days. 





At a meeting in London last week of representatives 
of the Iron and Steel Trades Employers’ Association 
and representatives of the Iron and Steel Trades Con- 
federation, it was agreed to set up a joint committee 
to investigate the possibility of introducing the 40 hours’ 
working week. According to Mr. Dodgson, of the 
Confederation’s No. 2 Division—which has its head- 
quarters in Sheffield—the change, if decided upon, 
would result in the employment of another 5,000 men 





tion decided at a meeting last week to recommend its | miners is increased by 45 minutes as from April |, 
members to pay all men who join the Territorial Army | but in no case, it is stipulated, may the length of the 
308. a week for each week served in camp, except when | shift exceed 8 hours 45 minutes. Workers paid by 
the camp is in Stoke Wakes Week, in which case the | the day or hour will be paid at time and a quarter for 
men will be paid the appropriate holiday money. The | the extra time so worked. The minimum wage of 
federation further recommended that each man should | workers on piece rates will be proportionately increased. 
be assured that by joining the Forces he would not | When output exceeds the level on which piece rates 
be prejudiced in regard to employment, and that | are based, the worker will be entitled to an increase of 


Army. The British Pottery Manufacturers’ Federa- | March 2, the length of the shift worked by underground 


The principal groups of work- | ‘P°* 


ters to that effect should be signed by a director 
and put on the notice board at each works. 





According to a leading newspaper, Mr. Armstrong, 
the Minister of Labour in the New Zealand Govern- 
ment stated recently that it was intended to make 
provision for paid annual holidays for all workers. He 
had ascertained, he said, in the course of investigations 
into the working conditions in other countries that in 
many cases the practice was far in advance of that of 
New Zealand in regard to the provision of holidays 
with pay. Although the Arbitration Court had granted 
holidays with pay to many weekly workers, and in one 
case had extended the privilege to hourly workers, 
there were still many workers not provided for. In 
his opinion the holidays should be conceded to the 
workers at Christmas, whenever possible. Intermittent 
and hourly workers should be granted proportionate 
holiday periods where they had not completed a year’s 
service. 





A Bill introduced in the Netherlands proposes to 
make allowance in the computation.of wages for the 
effects of exceptional unemplo tt. and short-time, 
when calculating the amount of a pension awarded for 
incapacity which is still persisting on the forty-third day 
after the accident. According to the rule, 
benefits for persons in permanent employment are 
calculated on the basis of the wages earned by the 
victim during the year preceding the accident, the 
daily wage being obtained by dividing the sum of these 
wages by the number of days worked for the employer. 
| For workers in casual or semi-casual employment, the 
daily wage is taken to be the three-hundredth part of 
the average wage earned by workers of the same 
category in the same industry, or in a similar industry, 
during the year in question. The Bill provides that 





| exceptions from this general rule may be made by | 


administrative regulations for workmen who would 





200 per cent. on the extra output. Whenever possible, 

| piece rates will be established for a period of more 
| than one month. The hours of work of surface workers 
| will be prolonged to meet the requirements of the 
| undertaking, but the statutory maximum hours may 
| not be exceeded. Overtime will be paid at time-and- 
| a-quarter rates. When work is paid at piece rates, 
the provisions laid down for underground workers will 
apply also to surface workers. The grant of an old-age 
pension under the miners’ pension insurance scheme 
will no longer be subject to the condition that the 
insured person does not do work paid at a rate equal 
to or higher than the highest wage earned during his 
mining career. Extra shifts on productive work are 
| to be avoided, but those needed to make up for time 
| lost, and extensions in special cases, are still autho- 
| rised. When unforeseen overtime is worked, the 
undertaking must see that the workers are fed. 





| Legislative and other provisions or agreements 
| contrary to the terms of the Order will not apply as 
| long as the Order remains in force. The Minister of 
| Labour and the Labour Trustees will take the necessary 
| steps to enforce the Order. The Labour Trustees are 
| specially enjoined to re-examine the working conditions 
of staff affected by the Order, as well as those of staff 
| for whom there is no question of an extension of working 
hours. The Minister of Labour will fix the date on 
| which and the conditions in which the Order will take 
effect in Austria and in the Sudetenland. 








Hay anD Straw Packinc ror MERCHANDISE TO 
Sourn Arrica.—With reference to the regulations 
promulgated in South Africa, and noted on page 436 ante, 
regarding the treatment of hay and straw used for packing 

| merchandise, to free the materials from possible contagious 
cattle disease, the De ent of Overseas Trade informs 
us that H.M. Senior Trade Commissioner at Cape Town 
has reported by telegraph that a further extension 1 
May 31 has now been granted. 
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ECONOMIC FOUNDRY 
PRODUCTION.* 


By THE LATE EvGENE Ronceray, M.I.Mech.E. 


ue author, having spent forty years visiting 
foundries throughout the world, to install plants and 
to manage them, and having created the first technical 
higher-grade school in the world for foundry practice, 
where he taught for thirteen vears manufacturing 
methods of the most advanced type, believes he has 
now the qualification at the end of his career to give 
udvice, and asks his contemporaries to consider it as 
being disinterested. During these forty years he has 
frequently changed his opinion—a natural phenomenon 
when it is considered how rapidly the requirements 
have grown during this period and the no less rapid 
progress of the means of realising them. It is easier 
to find men who are well capable of melting a special 
metal or producing a difficult casting on a small scale 
and at high price than foundry executives combining 
with adequate metallurgical knowledge the qualities 
of competence, organising ability, psychological 
insight, energy and leadership, who are the men of 
whom the industry stands in the greatest need. 





So far as is known, the first attempts at mechanisation | 


date from 1875-80, when the Familistére de Guise | to wear. 








concern constructed a very important machine, 
shown in the plan, Fig. 1. This machine included 
four stations, three of which had turntables, serving 
successively for moulding, patching-up and closing, 
pouring, and knocking out. A hydraulic moulding 
press rammed up large moulds ; the sand was concen- 
trated at one spot, transported, moistened, milled, 
then riddled on the boxes. The letters, a, b, c, &c., 
indicate the sequence of operations. The plant, which 
had been duplicated, was destroyed during the war. 
It was partially reconstructed about 1926, practically 
without modification. 

Another plant, installed at Charleville, Ardennes, 
about 1882, relied on the use of a machine which 
rammed the sand by means ef sheets or bags made of 
indiarubber, at the back or interior of which compressed 
air was introduced. The system never made real 
progress, though the inventor, M. Deville, improved the 
working of his machine by the installation of sand- 
preparing and sand-handling plant well in advance 
of contemporary practice. 

In 1893, what is thought to be the first American 
installation made its appearance at the works of the 
W estinghouse Air Brake Company, of Wilmerding, Pa. 
Bogie wagons running on two parallel lines joined 
by a half cirele at each end were actuated by a large 
wheel at one end. Machines of the hydraulic type 
were placed outside one of the lines, and were mechani- 
cally fed with sand from hoppers. Cores were brought 
to the inside of the loop, where the operators set them 
as the box parts were placed on the bogies by the 
taachine moulders. Pouring was carried out along the 


“a line, and shaking-out at the end of the far 
oop, 


There was also the question of the large-scale prepara- | pouring intervals. Foundries which best lend 


them- 


tion of sand, its transport and distribution, while | selves to the use of conveyors are those making grey 


| experience was still required in core control, core 
assembly, rapid core setting, &c. 
| Principle of Reduction 


| or malleable castings and using the cupola. Next in 
order are those which pour at short intervals, such as 


of Handling.—Reliable | foundries working on the duplex process (for instance, 


estimates have stated that the production of a ton of | the cupola and electric furnace); brass and aluminium 


castings requires the handling of 170 tons to 200 tons 
of various materials. Thus there are three cardinal 
conditions to take into consideration : 
the number and importance of the handlings; (2) to 
reduce their cost to the minimum ; and (3) to design 
and build the plant so as to avoid frequent stoppages 
and reduce upkeep charges. 
more important than the second. 

To reduce walking distance, the machines can be 


placed centrally in the shop; then, in many cases it | 


(1) to reduce | 


The first factor is probably | 


is possible to cast more frequently and thus reduce | 


the pouring area. 


boxes are necessary and just one or two men, for 
the moulds are poured practically as soon as they 
are made. The governing condition is, of course, 
always to have liquid metal available. 

Generally speaking, the fewer the handlings, the lower 
will be the cost, for handlings often necessitate either 


manual intervention, or machinery which is subject | 


Belts are preferable to chains for elevators, | 


Such has been the case at Guise ; | 
the pouring areas are quite small, and only a few! 


| foundries; and steel foundries using converters for the 
“* baby ” Bessemer converter. 

For an experienced foundryman the cupola will meet 
all the requirements of a foundry producing grey-iron 
castings. It is only rarely that either electric or rotary 
furnaces are used, and when this is the case, mechanisa- 
tion is usually out of the question. The ordinary 
cupola will now easily provide large quantities of 
metal of the qualities required by industry. Often 
the speed of the conveyors has to be regulated by the 
cupola output; it is much easier, if a syphon brick 
be used (see Fig. 3, on this page), to do the reverse. 
If cupolas capable of a production greater than imme- 
diate requirements are selected, the syphon brick will 
enable variations in the metal requirements to be 
accommodated. 

Similar considerations apply to malleable-iron 
foundries operating with cupola metal. In this case, 
however, it is necessary to take into consideration the 
short freezing range of this material, and the melting 
and pouring rates must be as close together as possible. 


The situation is ameliorated when a duplex system is 
employed, the cupola melting large quantities of scrap 
and the electric furnace periodically receiving from it a 
predetermined quantity of metal for compositional 
adjustment and superheating. The malleable foundry 
of Chevrolet at Saginaw, Michigan, has worked on 
such a system for a number of years. In 1926, the 
author saw in this foundry a cupola, with a capacity 
of 20 tons per hour, melting steel scrap. About every 
three minutes, a ton of metal was tapped and poured 
into a 10-ton electric furnace. Rapid analysis of 
samples determined the carbon and silicon contents 
of the iron leaving the cupola. It is impossible to 
envisage the mechanisation of malleable-iron foundries 
| melting with either an air or rotary furnace. The 
| conditions at Saginaw can be reproduced on a small 
|seale, better suited to European conditions. Few 
| malleable-iron foundries, however, could possibly 
| install such plant, for malleable iron is used much less 
|in Europe than in America. Mechanisation can be 
| usefully employed, however, without the interposition 
of the electric furnace, for both blackheart and white- 
heart castings, such as motor-vehicle parts and agri- 
| cultural-implement components. 
I Casting Arrangements for Steel Foundries.—Steel 
| may be produced by the crucible, open-hearth, electric, 
| or converter processes. The crucible has little future 
| where large quantities are required. The open-hearth 
process is best suited to the slow production of relatively 
| large quantities, the minimum period between tappings 
| being of the order of six hours, and is thus useless for 
|the mechanised foundry. Much the same applies to 
the electric furnace. Thus there remains the cupola- 
converter combination, which is well capable of giving 
| good hot metal two or three times an hour. This 
| gives short-interval production comparable with that 
lof bronze foundries. To the best of the author’s 
knowledge, no steel foundry with conveyors exists. It 
|is by no means impossible, however, and several pro- 
| jects have been devised, based on the use of the con- 
| verter. The converter process has been unfavourably 
| criticised recently, not wholly justifiably. Some com- 
panies refuse to accept steel produced by the con- 
| verter and favour the electric furnace, which they 
| consider to be safer; but this is by no means axiomatic 
| (for very poor steel can be made in an electric furnace) 
and future developments may easily change conditions. 
and inclined-belt conveyors should be used in place of | There is no reason why the converter should not be 
bucket elevators where space permits. The choice | controlled, developed, and standardised much as the 
of machines should be based not on calculation or low | cupola has been. All that a user should demand is a 
price, but on reliability, robustness, and good design | product of given qualities, allowing the greatest 
and construction. An American expert has not been latitude to the foundry, so long as the product is 
afraid to say that when the dimensions of the com- | satisfactory. The high-frequency furnace has not yet 
ponents of a machine have been determined by calcu- | reached a stage at which production in quantity is 
lation, it is reasonable to multiply them by three to | possible. I ; i | 
ensure satisfactory working. This obviously entails an| Non-Ferrous and Light Alloys.—In this section of 
increase in cost which those who have not had previous | the industry, small units, capable of yielding liquid 
experience of continuous plant are loth to incur. | metal at reasonably frequent intervals, can be consi- 
Pouring and Metal Analysis.—The volume of work, | dered as normal practice. They can be multiplied 
the composition of the metal, melting methods, and | to give a virtually continuous supply of metal. There 
the possibility of obtaining metal at short intervals, | is usually the difficulty of varying compositions, and 
may all radically change the lay-out or even render | of having to pour into green-sand moulds, The 
mechanisation impracticable. The first requisite for | provision of two conveyors serving & line of moulding 
mechanisation is a sufficient daily tonnage of metal | machines is advisable. The first conveyor would, for a 
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of a given composition, and the next, that this metal time, take all the production, which would control 
can be poured either continuously or at very short | its speed, and it would act as a mould storage. Pouring 
intervals. These considerations exclude steel foundries | and knocking-out would be effected during this time 
using the open-hearth process or electric furnaces | on the second conveyor, and on reversal the moulding 
tapped at lengthy intervals, malleable foundries using | machines would feed alternately the two conveyors. — 

either air or rotary furnaces, and iron foundries having| Sand Preparation.—One of the greatest difficulties 
similar plant. Foundries using intermittent melting | of early continuous-casting plants was to ensure the 
plant of small capacity, such as brass and aluminium ample supply of suitable sand. The French plants, 
furnaces fired by solid or liquid fuel, or electric furnaces, | following established custom, used well-prepared facing 
can organise a mechanised system by reducing the sand and roughly-prepared backing sand. In America, 


It cannot be said that this plant or those at Guise 
or ( harley ille were failures. In fact, when the author, 
who first visited Wilmerding in 1907, returned there | 
aa he noted but little change. Neither was | 
- American plant any more a complete success than | 
| © other two. The principal trouble was the inevitable 
| Presence of spilt metal and other material on the rails. 








M Paper read before the Institution of Mechanical 
gincers, London, on Friday, April 21,1939. Abridged. 
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where one sand only was usual, the installations were 
simpler; only recently has plant involving facing 
sand made its appearance. The machines for preparing 
the system sand in America are fairly crude. They 
are essentially of the mixer-screen variety. Their 
production is large and their working easy ; they are 
reliable, and readily lend themselves to continuous 
production. But the quality of the sand is rather 
poor and efforts are now being made to develop large- 
production continuous apparatus giving high-grade 
moulding sand. 

This demand has been met in France and other 
European countries by a rubbing machine, which 
gives a large quantity of well-rubbed sand seldom 
requiring subsequent treatment by the use of an aerator. 
The mill is fed from the centre regularly and con- 
tinuously, with additions such as new moist sand, 
bentonite, &c., which pass beneath wide and heavy 
mullers, rotating on a circular plate. The sand, 
after a large number of turns, reaches the edge of 
the plate, where a plough transfers it in a fluffy 
condition on to a conveyor. Some of these machines 
produce 30 tons an hour and even more. The continuous 
working of sand-preparing machines is one of the most 
striking advances recently made, for not only is the 
sand of the best quality, but the proportion of new 
sand or bentonite to be added can be reduced, as also 
can the labour required. The only remaining difficulty 
is the control of the moisture content, which demands 
experience and close supervision. 

The technical Press recently raised the question, 
whether it is possible to work with hot sand, and cited 
the case of the “ Perlit”’ process to justify its use. 
This process, however, involves the use of dried moulds, 
whereas continuous-production plants use green sand. 
Sand may be slightly warm, but when it becomes too 
hot practical difficulties arise due to the sand sticking 
to the pattern, the condensation of steam on chills or 
cores, &c. Some firms have incorporated costly and 
complicated sand-cvoling plant in the mechanised 
systems. It is better, however, in the author’s opinion, 
to increase the volume of sand in the system to such 
an extent that excessive heating is avoided. In 
practice, the temperature of the sand becomes too 
high only when it is used too frequently. A small 
additional expenditure is involved, but it ensures 
reliability of output at a lower cost than the installation 
of apparatus for sand cooling. 

Sand Handling.—For bulk handling of sand, either 
horizontally or where an angle of about 20 deg. is not 
exceeded, the safest and cheapest method is the endless 
belt. It can be made of any suitable material, but the 
most usual is rubber-covered cotton. For dry sand, 
it is wise to tilt the edges of the belt slightly by suitable 
rollers, but for moist sand this is unnecessary. To 
remove sand from the belt, a plough is lowered which 
diverts the stream to one or both sides. The drawbacks 
of the method are that the plough requires an operator 
to place it in position ; the sand falls from a height and 
the hopper can be overfilled if the plough is not lifted 
in time; only one bin can be filled at a time; and in 
case of inefficient ploughing, the sand is uselessly 
carried to a point where it has to be returned to the 
starting point. 

These drawbacks are serious. Apart from the neces- 
sity of having an alert man to prevent one or several 
hoppers being left without sand, which would involve 
machine stoppage, or spilling over, which is equally 
serious, the fall of sand into a hopper from a height 
produces a ramming effect in the bin. It is therefore 
not usual to employ a belt with draw-offs, except 
for small plants. Large plants usually incorporate 

flight’ conveyors made up of scrapers having a 
continuous movement. These push the sand in 
front of them and slide along a metallic trough, the 
bottom of which is at the level of the top of the hoppers. 
The openings to the latter are only a portion of the 
width of the trough. The draw-off is partial, but 
immediate, and takes place as soon as a void is caused 
at the top of the hopper by the action of the machine 
operator. The actuation of the scrapers has, up till 
now, been effected by chains carried on rollers which 
run on the top edges of the trough or on other suitable 
guides. The movement involves numerous components, 
which are more expensive, noisier, more easily worn 
out, and more fragile than the belt ; but the distribu- 
tion of the sand is much better. No supervision is 
needed, the hoppers Seing automatically filled; the 
sand does not fall from a height, does not ram itself, 
or suffer in any way. It is only when all the hoppers 
are full that sand reaches the end of the conveyor. 

If the hopper delivery is well designed, the quantity 
of sand drawn will allow of little unusable excess. 
Only when the plant has not been designed with 
sufficient care is there excess sand or frequent and large 
spillage, but such conditions often do exist. Where 


the hopper openings are larger than the moulding-box 
parts, no amount of care can prevent spilling. A 
spillage conveyor is necessary when a sand slinger is 
used, for when filling boxes by this method there is 
bound to be an « 


rflow which has to be returned. 


The incorporation of a spillage conveyor involves | 
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placing the moulding machines on an expensive 
foundation to form a passage for access to the conveyor. 
Moreover, it is usually necessary to install apparatus 
for raising the sand to a higher level, and quite often 
another length of belt to return it to its point of origin. 

When a return conveyor has to be used, it is some- 
times advantageous to employ the reciprocating type, 
in which the sand is pushed along a trough by plates 
which move a certain distance in one direction and 
then return to their original positions. During the 
return stroke, the plates tilt and pass over the sand 
previously pushed forward. 

Sand Elevators.—Inclined-belt conveyors are the best 
and simplest means for elevating sand, but they take 
up much space and prevent the concentration of the 
sand-preparation plant at one location, a condition 
which is nearly always imposed. Thus, in most cases, 
resort has to be made to bucket elevators. The 
primary drawback of bucket elevators when dealing 
with sand, especially damp sand, is the necessity of 
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feeding them regularly. The buckets do not dig into 
a heap, but sweep a channel, and thus fail to fill. 
Badly designed plant may necessitate shovel feeding 
at the foot of each elevator, or may have to be 
completely abandoned on this account. Metallic 
components working in contact with sand should be 


eliminated as much as possible; thus the system of | 


bucket-emptying by gravity, which depends upon the 
use of guided chains, cannot be employed, Centrifugal 


emptying, by operating the buckets at a suitable speed, | 


is usually preferable for sand. In this case the chains 
are replaced by a belt, to which the buckets are 
attached. 

The drive must be at the top of the elevator. At 
this point refinements, even ball bearings, can be 
introduced, as the sand cannot enter the mechanism. 
Where possible, individual electric-motor drives are 
used with reduction gear. At the foot of the elevator 
where it is impossible to avoid contact with the sand, 
simple cast-iron plummer blocks lined with white- 
metal are used. The sheet-metal casing is so designed 
that it is easy to dismantle the pulley shaft and bearings 
together. Moreover, the assembly should be in dupli- 
cate, so that it can be immediately replaced. It is wise 
to leave beneath the pulley a space in which sand 
can accumulate for removal two or three times a day. 
The sheeting is open at several places; on the return 
side is an opening provided with a door, so that the 
descending buckets can be struck with a lead mallet 
to release adhering damp sand. Inclined sheets, 
between the two pathways of the belt, take away a 
portion of the sand which falls during operation, and 
so avoid too rapid filling at the foot of the elevator. 

K nocked-Out Sand.—When the castings are massive in 
relation to the mould, the temperature of the sand is 
at the maximum. In many cases, the heat will not 
harm the rubberised belt, for the knocked-out sand 
also includes the backing sand; but a short heat- 
resistant apron-plate conveyor is often desirable at 
this point. The rough mixture of facing and backing 
sand can be discharged from the apron-plate conveyor 


on to a rubberised belt which takes the sand to the | 


first elevator. The head of this should carry the 





| such as core arbors, hooks, and the like. 
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magnetic separator. It is the author's practice to 
place the magnetic pulley at the exit of the knock-out 
hopper, to rid the sand of large-sized metallic objects 
A process 
worth considering, especially for plants of medium 
size, is the addition, by shovel, of new sand to the 
moulds before knocking out. It introduces the advan- 
tages of simplicity, ease of adjusting the addition to 
the weight of the castings, cooling of the knocked. 
out sand, and adequate mixing. Additions of clay, 
bentonite, or coal dust should be made only at the 
mill. The additions are small and the rotary distribut- 
ing plates are better controlledth ere than in a rathe: 
inaccessible pit full of steam, hot sand, and dust. 
At the discharge from the first elevator, a rotating, 
or preferably a vibratory, sieve is necessary to eliminate 
foreign non-metallic material, paper, wood chips, un- 
burnt core prints, &c. 

Principal Storage Hopper.—Sand falling from the 
riddle feeds the principal storage hopper. Some 
designers prefer to stock the prepared sand, but the 
{author has discarded this notion. Prepared sand 
| does not keep its properties when stored as a large 
;mass. The hoppers over the moulding machines 
| contain sufficient for about a quarter of an hour. 
| It is therefore preferable to stock the sand before its 
| passage through the mill. From the main storage 
hopper the sand can be introduced to the mill by a 
variety of methods such as apron-plate conveyor, 
belt conveyor, ploughs, and rotating plate. Experience 
| proves the last system to be preferable on account of 
its simplicity, flexibility and efficiency. The sand 
leaves the mill ready for use, and, except in special 
cases, a disintegrator is unnecessary. It is generally 
led into the boot of a bucket elevator which discharges 
it to a conveyor for feeding the moulding-machine 
hoppers. 
| For small or medium-size moulds, the clam-shell 
| hopper-opening is satisfactory, but it is a little difficult 
to close. For larger moulds, the circular-bottom closure, 
simple or double (Figs. 11 and 12, on this page), is to 
| be preferred. It is easy to open and close, but a little 
| difficult as regards regulating the rate of discharge. 

Mould Conveyors.—Simple roller conveyors, worked 
| by hand, are eminently suited for handling cases, 
| barrels, casks, and bundles, &c., but not for the hot 
| dusty atmosphere and rough usage of the foundry. 
| If light, they rapidly distort, and if heavily constructed, 
| as they should be, they are expensive. It is dangerous 
| to incline them, as one box knocking against a second 
| would cause mould disturbances, core shifts, and 
breakages ; but if they are horizontal, they demand a 
| fair amount of labour for handling. Only in special 
cases, such as very intermittent casting as in steel and 
| malleable-iron foundries, do roller pathways reduce 
fatigue. Wherever continuous casting is possible, 
mechanically-driven mould conveyors should be in- 
stalled. Wheeled bogies running on rails, after having 
been abandoned, were again taken up, special atten- 
tion being paid to the protection of the rails asd 
| rollers; but the results were uncertain. Since then, 
| sliding plates have come into use. In 1926, at Saginaw, 
two parallel linés were joined at one end by rollers 
arranged in a semicircle. Each of the parallel lines 
comprised two pairs of rails. That on the outside 
was at a higher level and carried the plates, actually 
the bottom boards. Along the inner one rolled the 
wheels, connected by a chain, carrying fingers, which 
pushed against bosses on the bottom boards. One 
|line served for the moulding, closing, and pouring 
sections, and the other for cooling and knocking-out. 
The plates returned to the moulding machines from 
the knock-out by an inclined roller path. The mould- 
ing, closing, and pouring line operated at a slower 
speed than the cooling line, and could be stopped 
without stopping the latter, to allow free space m 
front of the oncoming moulds. The various systems 
for eliminating the roller pathway require high power 
and are subject to excessive wear. 

The author's preference is for a series of plates 
machined on their under side, the machined surface 
running over fixed wheels mounted on ball bearings. 
The plates are joined by links and carry horizontal 
guiding wheels running between two angle sections. 
These plates, therefore, make up a continuous line ; 
the rolling surface is constituted by the succession 
of plates, and is well above ground level, out of the 
way of sand and impedimenta on the floor. Power 
consumption is low in comparison with the sliding-plate 
system. 

* Coring-Up and Closing.—Core setting and the closing 
of the moulds is carried out at the machine in the 
case of boxless moulds, near the machines im the 
case of simple or reversible assembly, or while moving 
in motor-cylinder assembly. When making boxless 
moulds, the cores are inserted on the moulding machines 
before closing the mould and placing it on the conveyor: 
| Immediate assembly in boxes differs but slightly. Its 
frequently done on a bench, or even on the conveyor. 
For complicated assemblies, however, the machines 
making the bottom half-boxes are placed at the begi0- 
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ning of the conveyor and are followed by those making | The steam evolved from closed moulds is not obnoxious. 
the top halves. The cores arrive from the core shop| Moulds reach the knock-out after a predetermined 
assembled as far as possible, and inspected for accuracy | time, so that the castings are cool enough to avoid 
and venting. The core setter has first to be satisfied | deformation during stripping. They are still very 
that the bottom half or drag is clean, to set the block | hot, however, and the operation “of knocking-out 
or blocks of cores, to test their setting by gauges, | is difficult to organise. The problem becomes more 
and to protect the venting. The closing and clamping complicated when the castings are heavier. Attempts 
of the mould follows. There is generally sufficient | are made to remove heat, fumes, steam and dust by a 
time during travel between the two groups of machines | powerful exhaust system. The author’s preference 
to carry out these operations with the necessary care. | is for a downward draught, to provide fresh air for the 
The sequence of operations usually leads to the | men to breathe. 

machines being placed within the areas surrounded The castings are taken away as rapidly as possible. 
by the mould conveyor. The sand reaches the moulding | A number of methods are used, the simplest and worst 
machines by the overhead conveyor which feeds the 
hoppers. The boxes are brought by the closed-circuit | practicable for castings of moderate weight and small 
conveyor, which is now in general use. The position | total tonnages. Otherwise it is essential to use either 
of the machines in the interior of the conveyor is| an apron-plate conveyor from which the castings can 
therefore logical. Outside the conveyor are the core-| be removed later, or a pendulum conveyor, which can 
setting assembly, mould-closing, pouring and knocking- | descend for the attachment of the castings at the 
out divisions. The delivery of the cores can thus | knock-out grid, and then continue its journey to take 
be effected by hand, or by a special conveyor, without | them into the open air until cold. They can then 
worrying the core setters. They do not hinder the | pass along to the fettling department without further 
moulders; nor are they hindered by them. The same handling. 

applies to the metal pourers, and, at the end of the |} 
conveyor, to those engaged at the knock-out. 


Installations are, however, found in which the} HYDRO-PNEUMATIC FIXED SQUEEZE 








machines are placed outside the mould-conveyor circuit. | 
: . - . ° . | 
Usually the object is to feed two parallel lines of | RIVETERS. 
machines, serving two conveyors separated by a In this account of some new patterns of hydro-electric 


single sand conveyor. This nearly always leads to 


fixed squeeze riveters, recently developed by Messrs. 
the use of hoppers with sharply inclined walls or 


3room and Wade, Limited, High Wycombe, the term 


| 
of the “ breeches ” form, from which the sand flows “ fixed ” is used to distinguish the tools from the port- | 


with difficulty. This layout is therefore only to be|able types described in ENGINEERING, vol. exlv, 
recommended when two parallel conveyors have to)| page 519(1938). The justice of this cause will be recog- 
be served by a single line of machines, as in the inter- | 
mittent pouring of brass. It can only be accepted | shown in the accompanying Figs. 1 and 2, the riveter 
when there is little core setting. in Fig. 1 being a bench type machine, while that in 

Pouring can be effected by hand in the case of | Fig. 2 is a deep gap jaw machine attached to a sub- 
low tonnages and small castings, but as the weight | stantial welded frame resting on the ground. In both 


increases this becomes impossible, and is then usually | cases the actual ram is hydraulically-operated and its | 


ag by an overhead monorail or similar system. | cylinder is coupled to a cylinder containing a plunger 
ladles may have a capacity of 10 cwt., or even a|on the intensifier by a length of steel-armoured hose. 


[fit is greater and pouring is done by hand the operator | of the areas of the plunger and piston being such that 
steps on to the conveyor, or it may be possible to|the pressure of the air supply is converted into a 
‘range for a parallel platform, moving at the same | hydraulic pressure 36 times as great. The closing stroke 
speed ; a complication to be avoided if possible. | is, of course, effected by this hydraulic pressure, the 
—— 'g-Out.—Between pouring and knocking-out medium being oil. The return stroke is effected by 
= moulds often pass through a tunnel, improperly | springs, the intensifier piston following the exhaust 
called a . oling tunnel. The principal object of this | air and the oil, naturally, being returned to the plunger 
tunnel, through which a strong current of air is drawn, | cylinder. The small hand pump seen on top of the 
he to free the shop from the smells emanating from core | intensifier is for making up any oil leakage and for 
munders. hese are particularly obnoxious when they | adjusting the position of the snap head before the 
“ary farinaceous matter, such as dextrine, flour, | intensifier is operated, this being effected by a pedal- 
cereals, &c. An experienced executive can reduce or | actuated valve in both cases. 

eliminate this type of binder, and so simplify the plant. Riveting can be carried out at the rate of 22 closures 








being to fill them into steel trucks. This is only | 


nised from an inspection of two of the new types | 





| per minute with a straight run, but the pressure can, 
| when required, be maintained after closure has been 
| effected. The maximum capacity of the machines is 
the closing of mild-steel rivets } in. in diameter or a 
stainless-steel rivet of 4 in. in diameter. The riveters 
are manufactured in six standard sizes giving final 
pressures ranging from 3 tons to 15 tons on the snaps, 
with an air supply at 80 Ib. per square inch. The 
yokes can be supplied with gaps ranging from 6 in, to 
30 in. deep to suit the work being handled. The 
machine shown in Fig. 2 is particularly suitable for 
long runs of vertically-held work. The intensifier 
runs on castors which, together with an ample length 
of tube, enables it to be moved out of the way when 
necessary. The machines are intended for use in 
aircraft works, sheet-metal factories and so forth, and, 
apart from riveting, can be employed for bending, 
punching and other press work, the fact that pressure 
can be maintained after the completion of a definite 
stroke giving considerable flexibility in use. 








FATIGUE IN STRUCTURAL STEEL 
PLATES WITH RIVETED OR 
WELDED JOINTS.* 


By Proressor B. P. Hateu, M.B.E., D.Se., and 
T. S. Ropertson, M.Sc. (Eng.) 
(Concluded from page 453.) 

OTHER samples cut from the same double-bottom 
plates, in serviceable although slightly pitted condition, 
were tested under corrosion-fatigue conditions, the 
rough surfaces being kept moist with artificial sea- 
water (semi-normal solution of common salt). Typical 
samples broke at (0 + 6) tons per square inch after 
27 million cycles and after 79 millions at (0 + 4). It 
is now well known that in salt water the stress required 
to cause cracking is indefinitely small, tending appa- 
rently to zero when the tests are continued further and 
further over 100 millions. Turned and well-finished 
samples cut from the same plates tested under corrosion- 
fatigue conditions endured somewhat longer before 
cracking, and turned and drilled pieces broke earlier 
under the same ranges of stress. The results of these 
corrosion-fatigue tests support the view that irregu- 
larities of profile have somewhat less influence in 
corrosion-fatigue than in dry tests on the same materials. 

From the practical point of view, the outstanding 
conclusion drawn from the experiments described and 
from many others that have been carried out on mild- 
steel test-pieces is that, although turned and well- 
finished test-pieces may give limiting fatigue strengths 
as high as (0 + 13) tons per square inch in 26-ton mild 
steel; and that, although similarly high figures, as 
now commonly quoted in scientific literature, may be 
of scientific value bearing upon other mechanical, 
metallurgical, and physical data available for com- 
parison, they are too high to serve usefully for the 
guidance of practical men. In practical service, as in 
tests such as those described, carried out under working 
conditions, fatigue cracking necessarily commences 
under much lower nominal stresses as indicated in the 
results given for reversing and pulsating cycles, for 
different surface conditions in the rolled, pitted, or 
corroded plates with wet or dry surfaces. Although 
the wrought-iron samples mentioned had suffered 
internal corrosion during their long period of service 
of 80 years with exposure to sea air, the steel samples 
do not appear to have suffered during 20 years’ service 
in the double-bottom, except by direct loss of metal by 
corrosion. This important conclusion appears to be in 
complete agreement with the authors’ earlier experi- 
mental results, indicating that any loss of strength due 
to corrosion prior to fatigue or corrosion-fatigue tests is 
slight in comparison with simultaneous corrosion and 


| fatigue. 


Fatigue in Riveted Joints.—When riveted joints crack 
and fail by fatigue, in tests carried out under laboratory 
conditions, the forms of fracture differ completely 


| from those observed in tensile tests, and approximate 


closely to those of riveted joints cracked in service. 
It is believed that the results of fatigue tests afford 
sound guidance for the design of riveted joints, even 


| though the conditions of service may not at first appear 
. . likely to provoke fatigue. The rules and regulations 
ton, when the castings to be made are heavy. The | The plunger is integral with a piston in the intensifier | v - f f 
speed of the conveyor rarely exceeds 13 ft. per minute. | beneath which compressed air is admitted, the ratio | 


now generally used in the design of riveted joints appear 
to have been based chiefly upon the results of tensile 
tests, rather than upon experience, and it seems 
probable that they might be revised with advantage. 
Investigations of fatigue cracking in riveted joints 
comprise two distinct parts which, at Greenwich, have 
been studied separately. In the first place, the dis- 
tributions of variable loads between the rivets in 
multiple-riveted joints (and the redistributions that 


|follow the failure of successive rivets) have been 


studied analytically and also, although in less degree, 
experimentally. Secondly, the processes of fatigue in 


* Paper read before the Institution of Naval Archi- 


tects on Thursday, March 30, 1939. Abridged. 
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single rivets have been studied experimentally under a 
wide variety of alternating and pulsating loads applied 
to butt joints of the simplest possible type, including 
only a single pair of rivets with double butt straps. 

Only brief reference is needed to two important 
conclusions drawn from earlier series of tests in which 
small models of multiple-riveted joints and small plates 
with numerous rivet holes drilled in different patterns, 
were tested under pulsating loads in the original small 
fatigue-testing machine. These tests were initiated on 
the suggestion of Mr. J. S. Wilson, M.Inst.C.E., and 
the results were published in a paper contributed in 
1923 to the British Association for the Advancement of 
Science.* It was then established that mild-steel 
plates, with drilled holes arranged in the patterns 
generally employed in riveted joints, break in quite a 
different manner from that assumed in current practical 
methods of design, and that the stress concentrations 
produced by rivet holes were definitely less dangerous 
than had been believed in the light of mathematical 
analysis based on applications of Airy’s function 
Further tests on the same lines, carried out in 1924 at 
Greenwich by Mr. J. 8S. Beale, indicated that rivet holes 
were more dangerous in a harder steel ; and subsequent 
work in America indicates that the dangers associated 
with stress concentrations in general are greater in 
larger test-pieces. Similar methods of testing have 
been employed more recently by Professor F. C. Lea, 
of Sheffield, and the results of his tests on drilled plates 
ire deacribed— with other work on riveted and welded 
joints—in papers contributed to the Journal of the 
Institution of ¢ ivil Enaineers.+ The use of such drilled 
plates throws useful light on the failure of riveted 
joints drilled in corresponding patterns; but as the 
stresses on the plates are quite different when the loads 
are applied through rivets, the resulting data is neces 
sarily of restricted value. 

The idea of making fatigue tests on single rivets of 
fair size, instead of on relatively small models of 
complex joints, was based on an observation that 
recurred continually throughout the course of the earlier 
work: it was noticed that the mode of failure of each 
rivet hole was affected only in slight degree by the 
proximity of other holes. In nearly all the later work 
on riveted joints at Greenwich, attention has therefore 
been focused on the detailed actions that proceed in 
and around single rivets in the simplest of possible 
joints. The rivet materials and the forms of head and 
other details have been varied in different circumstances, 
and cyclic loads of all types and magnitudes have been 
used to study slip and cracking ; but only single rivets 
have been tested, and the rivets have been all of one 
diameter. The standard diameter used has been half- 
inch, which was originally selected to suit the capacity 
of the testing machine; but a larger size might have 
been used with advantage as the fatigue strength 
proved lower than had been anticipated. All the rivets 
tested were driven by hand, hot, by experienced riveters 
working under practical conditions. 

As the fatigue strength of a rivet was known to 
depend largely on friction between the plates, prelimi 
nary tests were made to study the stresses produced 
in rivets during cooling, and particularly the tension 
that presses the plates together. Each test-piece 
included a single rivet between two discs trepanned 
together from the riveted joint to be investigated. 
The double dise was turned and screwed, fitted into 
special adaptors, and pulled apart under measured 
loads while the distance between the two ends of the 
rivet was measured by a suitable lever extensometer. 
The latter instrument was designed in a robust form, 
with levers arranged, without friction or backlash, 
to actuate a sensitive dial gauge. When the loads and 
elongations are plotted, three distinct stages are recog- 
nised in the course of such a test : (1) until the applied 
load reaches the value of the initial tension in the 
rivet, the plates in the disc remain in contact and the 
rivet extends very little; (2) when the applied load 
exceeds the initial tension, the rivet extends per- 
ceptibly, although still elastically ; and (3) beyond a 
recognisable limit of proportionality, plastic strain 
occurs in different parts of the rivet, according to the 
distribution of stress and hardness. Eventually the 
rivet breaks in a brittle or ductile manner, according 
to the character of the steel as affected by the rapid 
cooling after riveting, but relatively few of the tests 
were continued to cause fracture, as the primary aim 
was to ascertain the initial tension, and the shock of 
fracture tended to injure the extensometer and other 
parts. 

The results varied in successive samples that were 
nominally identical. The initial tension was found to 
depend on the shape of head, whether pan or counter- 
sunk, as shown in Table III. The figures are given 
in pounds for rivets of } in. diameter: a load of 
3,000 Ib. corresponds to a stress of 6-85 tons per 
inch, or, alternatively, to a temperature difference of 
approximately 40 deg. C. without stress. The initial 


* ENGINEERING, vol. cxvi, page 411, et seg. (1923). 
t Proc. Inst. C.E., No. 1, page 93 (1936). 





tensions are lower and vary more widely in the high- | diagram, one for the rivet and three for the plate, 
tensile rivets than in the mild steel, in which the limits | but of the latter three, one refers to plastic yield which 
of proportionality are higher and vary more widely up | occurs when severe steady loads are com bined with 
to the lower yield point. Representative examples | relatively small changes of load producing high value ot 
of these rivets were examined microscopically by Pro-|s + a. The use of two separate lines marked “ cracking 
fessor Ruddock ; some of the high-tensile rivets were of plate ” illustrates a point of considerable practical 

importance and explains what appeared at first to be 
an anomaly in the results of the fatigue tests. Fig. 13 


TaBie III.—Tests of Rivets. 
|is sketched to contrast two different ways in which 


Steel. Form of Initial Limit of ‘ 
Tons persq.in. Head. Tension. Proportionality. | forces may be transferred from a rivet to the plat 
35-40 Pan ... ... 2,690-2,820  5,480-5,950 | that surrounds it. In the sketch on the left the plate 
tien Countersunk  2,430-2,640 5,550-5,920 | is shown in tension producing severe stress concen 
33-38 Pan ... aoe 3,870-4,310 7,800-9,300 | trations in the region of the drilled hole, particularly 
\ Countersunk 2,100-3,940 7,360-9,570 at the ends of the transverse diameter of the rivet 
26-30 Pus «+. sco SOCC-SeS = 1.080 20.000 | In the sketch on the right the plate is in compression 
— Countersunk  3,000-3,200  4,980-6,000 | 4"! 8 P pression, 


and the load is transferred more directly to the rivet 
found to contain martensite, and others that showed | by thrust without stress concentrations at the ends of 
little or no martensite were found to be cracked in a/the rivet diameter. The sketches are based on the 
manner consistent with the hypothesis that cracking | assumption that the rivet slips slightly in the hok 
was due to contraction of volume and “ triple-tensile ” In fatigue tests carried out with loads that pulsat: 
stress caused by the change from martensitic to pearlitic | without reversing or reverse only slightly, the plate 
structure at relatively low temperature. |at the ends of the rivet diameter is subject to the first 
Fig. 12 is drawn to facilitate the interpretation of | of these actions. and fatigue occurs under very moderate 


fatigue tests on riveted joints and to explain the! ranges of load; but when the load reverses to reach 
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higher negative values, the second action comes into 


relation between the above preliminary tests and the 
operation as soon as slip occurs and, as a consequence, 


subsequent fatigue tests. The diagram is drawn on c 
co-ordinate axes representing s and a, and also (s + a)| the range of load tending to provoke fatigue at the 
and (s — a) as already described, so that the effects | sides of the rivet hole may be substantially less than 
of different cycles of loading may be classified in| the full range applied. On this basis it is easy t 
different areas in the diagram. The inner part of the | deduce that two distinct fatigue ranges must be 
diagram illustrates the influence of initial rivet tension | expected for cycles of loading that reverse widely 
and of friction between the plates in a simple joint. | If there is no slip, the action may be expected to be 
Distances +. T, are marked off from O along the| nearly the same for reversing as for pulsating cy¢ les ; 
axis 0 s to represent frictional resistance to slip, and | but if or when slip occurs, greater ranges of load will 
diagonal lines at 45 deg. are marked off to divide the be required to cause fatigue according to the degree 
area of the diagram into four sections in which different | in which the second action comes into operation to 
effects may be anticipated, as indicated. In most | reduce the effective range of load. In these —_ 
* pulsating ” cycles of load, slip may be expected to| circumstances it may be expected that fatigue wil 
occur only during the first application of load; but in| occur under an approximately constant value of 
cycles that approximate to “alternating,” slip may | (s + a), whereas when no slip occurs we may expect 
be expected during each successive cycle of loading|to find that the semi-range a is nearly independent 
when the range of stress is sufficient to overcome the | of the mean steady load s. ; 
frictional resistance. The joints were prepared for fatigue testing, with 
The outer part of the same diagram refers to the | special precautions to ensure that the rivets were not 
limiting fatigue strengths of different parts of a riveted | disturbed during machining operations. A 30-1b. plate 
joint, particularly the rivet and the plate, which latter | of mild steel was machined down to 0-375 in. thick -— 
is liable to crack from the ends of the diameter of the | leaving ends of the full } in. thickness to be turned an 
Four limiting graphs are shown in the | screwed to suit the adaptors of the testing m®@ “hine. 











rivet hole. 
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This plate and the two butt straps were then drilled 
and riveted, and the whole was then cut into sections, 
each containing a pair of rivets. Finally, after each 
section had been machined the continuous middle plate 
was drilled and filed away between the rivets to form 
a gap between the two ends. Each end now contained 
a single rivet to be stressed in double shear and bending 
between the butt straps. Fig. 15 gives a summary 
of the results obtained with 3-in. plates and 4-in. rivets. 
The investigation opened with a number of tests under 
pulsating loads with mean steady stresses s from 
4.000 Ib. up to 10,000 Ib., such that slip, although it 
might be expected to occur on the first application 
of load, would not occur during each successive cycle. 
These tests ran silently, although the edges of the plates 
and butt straps moved relatively to one another in 
an elastic manner that was visible and plainly evident 
to the sense of touch. Finely powdered red dust 
exuded continuously during the tests from between 
the plates, but not from the rivets; and when the 
joints were subsequently cut open, it was found that 
no slip had taken place on a ring of } in. to } in. width 
around the rivets, although relative motion had been 
causing abrasion outside this ring— illustrating the 





Fie. 17. 


need for caulking and for close spacing for water or 
oil-tightness. This is illustrated in Fig. 17. The 
samples tested under pulsating stresses cracked in the 
plates at the ends of the transverse diameters through 
the rivet holes. 


In Fig. 15, summarising these and other tests, arrows | 


pointing upwards indicate “unbroken’’ after the 


endurances stated in millions, and arrows pointing | 


downwards signify * broken.” The tests w ith pulsating 


loads are separated into two groups by a line drawn | 


between the arrows pointing in opposite directions. 
The line is slightly inclined as the limiting semi-range 
for fatigue cracking decreases from 2,700 lb., with 

2,700 giving pulsating loads with zero minimum 
stress, to about 2,200 lb. with steady load of 
10,000 Ib. A conclusion of considerable practical 
importance may be drawn at this stage of the investi- 
gation, although the results of other tests remain to 
he discussed. 
tered in most fields of practice, the semi-range of load 
that suffices to cause fatigue cracking in the plate 
appears, as indicated in Fig. 15, to be approximately 


2,520 It 1-125 ton for 4-in. rivets in 3-in. plates. 
From James Thomson’s Principles of Similarity we 
therefore expect that l-in. rivets in 30-lb. plates (} in.) 
would likewise crack the plates at approximately 
4} tons per rivet, semi-range, corresponding to a total 
range 


ge of stress of 9 tons per rivet. 

From these figures the optimum fatigue strength of 
‘ multiple riveted joint under comparable pulsating 
loads may be estimated, at least approximately, by 
assuming, hypothetically, that all the rivets share the 
load equally. Proceeding further on optimum lines, 
and taking the case of double riveting with double 
butt straps as used in the foregoing tests, we may 
‘ssume that two rivets share the load on a pitch of 


For ordinary pulsating loads as encoun- | 
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The probable semi-range of the limiting pulsating load 
is then given by :— 
Double the semi-range of one rivet 


Rivet pitch x thickness of plate 
_ 2 X semi-range 2(+ 1} ton) 
~  @@xt 2in. X0-375 
+ 3 tons per square inch 


reckoned on gross cross-sectional area of plate (or 
+ 4 tons per square inch reckoned on the net cross- 
section between rivets). The figures for the total range 
are, of course, twice as great, and a typical limiting 
safe cycle of stress would be from, say, 6 tons per square 


square inch is less than 30 per cent. of the value for 
solid 26-ton mild-steel plate ; and it seems improbable 
that the fatigue strength of a riveted joint is ever more 
than half that of the steel plate, although it may be 
|as high as that of “ serviceable” plates with pitted 
surfaces tested under corrosion-fatigue conditions in 
salt water for 50 million to 100 million cycles. 

Fig. 15 shows also the results of reversing-load tests. 
In these slipping was audible in most instances, but 
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| could be prevented by caulking the rivets repeatedly 
lor by raising the load gradually so that—as in a ship 
| that * finds herself *—the joint caulked itself by accu- 
mulation of the red dust between the plates. In 


one instance the load was raised gradually from | 


1(0 + 1,565 Ib.) to (0 + 2,894), as represented by a 
small cross in the diagram. 
dotted extension of the inclined line corresponding to 
| the same type of failure in the pulsating-load tests. The 
| total endurance to fracture was 74-721 x 10° cycles. 
| Joints that continued to slip throughout the continuance 
|of their fatigue tests withstood much greater loads, in 
| three instances up to (0 + 5,000 lb.), and these pieces 
| failed eventually by breaking their screwed ends in 
|the grips without failure in any part of the riveted 
| connection. The explanation has been given earlier, 
| with Figs. 12 and 13; but the established fact remains 
|none the less remarkable—that a riveted joint that 
| slips slightly under reversing load is actually stronger 
|than the same joint caulked to obtain greater rivet 
tension producing more friction, sufficient to prevent 
slip. A line drawn horizontally at 5,000 Ib. in Fig. 15 
represents the estimated semi-range of alternating load 
| required to cause fatigue fracture by bending in the 


four diameters, although this is closer than usual. | rivets of these 3-in. plates, this value being deduced ' and none were stress-relieved or otherwise heat-treated 


inch minimum to 12 tons per square inch crest tension. | 
It is clear that the optimum semi-range of + 3 tons per | 


This point lies on the | 


from the results of other tests on rivets in §-in. plates. 
The 3-in. joints tested up to 5,000 lb. were sectioned 
after their tests, but no cracks were found in any of 
the rivets in these samples. : 

The conclusions drawn from the fatigue tests on 
rivets may be summarised as follows :—{1) When the 
rivets are tight enough to resist slip and are of ordinary 
proportions, fracture occurs by the plate cracking from 
the ends of the transverse diameter of the rivet- 
hole ; and the limiting range of load is relatively low, 
so that—as in general experience—high factors of 
safety are required to avoid cracking. (2) When the 
rivets slip even slightly under reversing loads, greater 
ranges of load are required to produce the same type 
of fracture, and the rivets are liable to crack under 
the heads or at mid-length, as in general experience. 
(3) The familiar formula D = T + } in. gives a well- 
balanced design as regards resistance to fatigue as 
well as steady stresses. 

Fatigue in Welded Joints in Structural Steel.—When 
a welded joint is found to be cracking in service, at 
least two possible explanations may be considered 
before fatigue :—(1) Ifthe steel is unsuitable for welding 
under the conditions employed, being too high in 
carbon or other elements or too massive or cold to 
| suit the small arc that may have been used, or if the 
electrode covering has produced an unsuitable layer of 
|slag that has not effectively “ jacketed” the hot 
metal, then the weld deposit or the parent metal 
immediately adjacent to it may start to crack in a 
brittle manner while still at a high temperature— 
particularly as a result of irregular contraction due to 
rapid local fall of temperature. (2) If the weld deposit 
and adjacent parent metal survive this stage of cooling 
without injury, either may crack at a later stage when 
| the interior continues to cool and contract after the 
exterior has become relatively cool and rigid, for 
metallurgical changes involving contraction continue 
to produce “triple tension” cumulatively for some 
time after cooling is complete. Preheating and delayed 
cooling are beneficial in both cases when the work is of 
relatively heavy section. 

A first theoretical lesson in electric welding, learned 
over twenty years ago from practical experience, is 
illustrated in Fig. 20. Certain riveted circumferential 

| seams in the drums of high-pressure boilers had been 

found to leak in spite of all attempts to remedy the 
effects of bending stresses associated with the use of 
single cover-plates. Electric welding was tried, the two 
test-pieces illustrated being first constructed to repre- 
sent the conditions before and after welding. They 
were tested under tension, and the riveted seam was 
judged, by “ feelers,”’ to be assuredly leaking at 15 tons 
load on 44-in. width of 1}-in. plate. The second, and 
welded, sample showed no permanent strain after 
repeated application of 60 tons. This comparison 
showed that, uncertain as might then be the quality of 
the metal deposited by electric welding, there could 
be no doubt of the advantage gained by obtaining a 
straighter pull—by using the welding process to put 
a little metal in the right place instead of a greater 
quantity merely where it could be riveted into place. 
The drums were welded and remain in use to-day, 
and the lesson has been applied in many directions. 
The examples contrasted were tested under steady 
loads, but the same lesson is even more important in 
structures that have to stand varying loads tending to 
cause fatigue. 

Fig. 21 and Fig. page 516, illustrate the same lesson 
in relation to comparative fatigue tests on three types of 
welded seams, all of which were welded under practical 
conditions in a shipyard by one man using the same 
appropriate type of electrode for all pieces. In approxi- 
mate round numbers, the limiting fatigue stresses in 
these alternating tests were (0 5) tons, (0 + 4) tons, 
and (0 + 2) tons per square inch for the V-butt joints, 

|for the shallow double-joggled joints, and for the 
deeper single-joggled joints, respectively. In the 
V-butt joints, Fig. 22a, the cracks run directly through 
the deposited metal, indicating that this was none too 
good in quality, which is indeed apparent in com- 
parison with other results quoted later. In the samples 
with deep joggles the cracks start from the edges of 
| the deposited metal, where the bending stresses are 
| greatest in this form of joint, and spread through the 
| plate. The limiting fatigue strengths are in close 
agreement with the values calculated from the measured 
| dimensions and the known fatigue strength of the 
| deposit. In the samples with shallow double joggles, 
| fractures occurred through different sections as illus- 
| trated, through the deposited fillets, and through the 
| plates—suggesting that the profile was approximately 
| ‘* balanced ” in respect that no greater strength could 
be anticipated without changes in several directions. 
| It is believed that a change in the strength of the 
| deposit would have benefited the V-butt welds more 
| than the joggled joints. 

| A large number of alternating-stress tests on V-butt 
| welds were made with different electrodes. The samples 
| were tested as received, with untrimmed black surfaces, 


DAA 


was 











ENGINEERING. 








516 





[APRIL 28, 1939. 








before being tested except in the case of the boiler- 
plate samples, which were subjected at the maker's 
works to all the customary processes of manufacture. 
The samples were prepared under practical working 
conditions and are believed to afford sound guidance 
as a basis for design. A limited number of the samples 
gave results nearly as high as those for unwelded plates 
and quite as high as the figures obtained in Wéhler 
tests on small machined samples from welds; but 
these were welds in boiler plates and were produced by 
welding machines operating under ideally controlled 
conditions, with special precautions that would be 
out of place in a shipbuilding yard or in general struc- 
tural practice. The greater number represented 
ordinary hand welding carried out in shipbuilding yards 
or in general practice ; and, in such welds, the limiting 
alternating fatigue strength generally runs from 
(0 + 5 to 7) tons per square inch. 

The results are of interest as the pieces were welded 
with some care to ensure that every sample had the 
same definite shortcomings, regarded as reasonably 
liable to occur less regularly in typical * ordinary ”’ 
welding. (1) Every sample contained numerous slag 
inclusions and gas-holes of the smaller types that are 
liable to separate from the molten metal when it 
solidifies, and (2) none showed any sign of “ lack of 
fusion ’’ or of the grosser masses of slag that are readily 
avoided by reliable craftsmen. As faults of the first 
category must be expected occasionally even in the 
highest class of work, while faults of the second can 
be avoided by skill and care with honesty of purpose, 
it is considered that this series of tests is of special 


value as a guide for practice. The practical value is 


the greater as the tests were extended to include 
reversing and pulsating cycles as well as simple alter- 
nating. The results are plotted in Fig. 24. The 
limits for typical cycles may be summarised as follows: 
(es +a) or (e@—a) to (se a) 
+1044 + 6 to 14 
+ § +65 0 to + 10 
+ O+6 6 to + 6 
647 13 to + | 


Values lower than these have been found in butt welds 
containing gross slag inclusions and/or lack of fusion, 
but these avoidable faults do not appear to reduce 
the strength more than in proportion to the effective 
cross-sectional area; it follows that the reduction of 
strength can be discounted in advance, as in current 
practice, by making the gross cross-sectional area of 
the weld somewhat greater than that of the plate. 

The effects of gross slag inclusions are probably 
somewhat exaggerated, perhaps because the presence 
of such inclusions is almost the only fault that is 
readily recognised by X-ray inspection or, after a 
test-piece has been broken, by visual inspection. Some 
years ago alternating fatigue tests were carried out at 
Greenwich on a dozen samples cut from butt welds 
between the members of an experimental lattice-girder 
bridge that had successfully withstood several years 
of heavy main-line service. These pieces were all 
tested at (0 + 5) tons per square inch, and, with the 
exception of one sample that broke after only 0-307 
million, showing gross faults, all gave endurances ranging 
from 2-253 millions up to 25-019 millions. The 
fractures all showed gross slag inclusions. 

In structural practice, the production of welds giving 
fatigue strengths higher than the value tabulated above 
(e.g., (0 + 6)) is with numerous difficulties ; 
electrodes that deposit metal free from small gas-holes 
and slag inclusions not necessarily give higher 
fatigue strengths, because the local difficulties associated 
with the line of fusion between the parent metal and 
the deposit stand very closely behind any other diffi- 
culty, such as those due to gas-holes or slag inclusions. 
The great majority of welds made under 
ordinary structvral conditions crack in fatigue tests 
from the junction line of fusion, and the crack then 
commonly runs through the parent metal of the plate 
rather than through the deposited metal. Figures for 
V-butt welds made with electrodes giving a notably 

clean "’ deposit of apparently homogeneous character 
indicate fatigue limits at (0 6-25) tons and (+ 6 4) 
tons per square inch, approximating closely to the values 
tabulated for deposits with numerous small gas-holes 
This series of tests was extended 

of heat-treatment and surface 


beset 


good " 


and slag deposits. 
to study the effects 
conditions. 

Pieces with the weld filed flush broke through the 
body of the deposited metal and not from the edge of 
the zone of fusion, and appear, therefore, to indicate 
the optimum strength for the deposit when the whole 
cross-sectional area and the full length of the weld is 
subjected to the full nominal stress. Higher figures 
obtained from Wohiler tests are considered to be 
misleading for structural purposes, because they 
indicate only how strong the metal may be between 
the tiny faults which, in Wéhler tests, find themselves 
only occasionally on the machined surface that is 
subjected to the full nominal range of stress. Fig. 25 
illustrates the effects of an internal flaw, in the form of 
a small crack, in one of the above pieces tested at 


(0 + 8$) 
0-309 millions. 
internally from a small area that is discoloured— 
doubtless by oxidation when it cracked at a high 
temperature immediately after starting to cool. 
crack spreads outwards without discoloration so long 
as no air enters, but as soon as it reaches the exterior | 
of the test-piece, becomes again discoloured by the 
action of the atmospheric air that immediately enters 
at this stage. 
first mentiqned in 1917 in a paper contributed to the 
now recognised | 
phenomenon that air as well as water with air in| 
solution 
fatigue.” 


Institute 


broken after 
have started 


and 
to 


inch 
seen 


tons square 


crack is 


per 
The 


The 


It is notable that this change of action, 


of Metals, illustrates the 


acts as a corrosive reagent in “ corrosion- 


The inner parts of welds are commonly stronger than 


the outer layers, and this is generally attributed to the 
fact 
that the earlier runs of deposit are refined by the heating 
that occurs during the later stages of welding. 
final runs, that are not thus refined, are commonly 
found to have a coarse columnar structure illustrating | scrutinised with X-rays, and any blemishes are chipped 
the effect of rapid cooling without “ hot work” after | out and the spaces re-welded. 
solidification. 


clearly revealed by microscopic examination— 


The 


Some samples were machined down to 





(679: G) 


different thicknesses to study the strengths at different 
depths in a deposit that was notably “clean” in 
character. 
and of the full initial thickness of the §-in. plate gave 
a limiting strength of (0 6) tons per square inch or 


slightly less, pieces milled down to } in. thickness gave | 


(0 9) and others turned down to 3 in. diameter gave 
the same or slightly more. Such improvements are 
often attributed to the removal of the coarse columnar 
layer; but it must be doubted if this is a valid explana- 
tion. In certain V-butt welds made up entirely of 
coarse columnar crystals, fatigue limits as high as 
(0 
recent tests extending 16 million cycles; and, 
further, it has been found repeatedly that normalising 
has only slight effect on the fatigue strength of weld 
deposits. 

In the light of conclusions based on many compara- 
tive tests, it appears that the relatively low fatigue 
strengths found in many V-bitt welds made with 
‘ clean " deposits, and machined to give values indepen- 


over 


dent of surface effects, may be due in many instances 


to segregation, particularly of manganese, in the many 
small runs. Mere increase of carbon and manganese 
in the electrode and in the deposit does not generally 
result in increase of fatigue strength, although it raises 
the ultimate tensile strength and thereby acquires 9 
reputation for greater strength that may be in many 
cases fictitious. Apart from the fact that such harder 
deposits may be somewhat liable to crack while cooling, 
they appear to lack the fatigue strength that would be 
expected in view of their high tensile strength. It is 
worthy of note that the internal stresses produced by 
differential contraction in segregated metal cannot be 
permanently removed by stress-relieving as they neces- 
sarily arise again when the metal cools after the heat- 
treatment. 

High fatigue limits are commonly found with low 


| quality. 


|re-welded to obviate internal flaws. 


Whereas the pieces with black surfaces | 


114) tons per square inch have been found in| 
| parison with ordinary structural welds produced by 


occurs in welding, are usually of ample tensile strength 
“as deposited ” to suit the full tensile strength of the 
parent metal in plates of reasonable tensile strength, 
Such welds do not appear to require stress-relieving or 
annealing, and are, in fact, liable to lose a valuable 
part of their tensile strength if or when they are 
normalised. Machine welding, as compared with hand 
welding, has the great advantage that the conditions 


|} are, or can be, automatically controlled by means of 


sensitive relays adjusted to maintain uniformly suitable 
conditions for welding. It is unfortunate that machine 
methods are not more widely applicable in structural 
work. In boiler-making, and particularly in welding 


| the longitudinal and circumferential seams in drums, 


machine welding is now applied under favourable 
conditions. The deposits are of steel containing low 
carbon and manganese, and remarkably uniform in 
The top surface is built up and subsequently 
machined or ground flush with the plate, and the 
bottoms of the vees are chipped out and carefully 
The welds are 


The fatigue results 
obtained in such welds are surprisingly high in com. 


Fie. 22a. 











hand under difficult conditions. 
One set of samples of such welds tested with alterna- 


ting. reversing, and with pulsating loads is represented 


in Fig. 24, in contrast with a set of figures that is 
considered representative of structural welds produced 
by hand. In the boiler plates the limiting fatigue 
strengths are (0 103) tons, (6 + 8}) tons, and (8 74) 
tons per square inch. The wide divergence between 
such results and the corresponding figures for ordinary 
structural welds seems likely to remain, for some time 
at least, a permanent feature of welding practice; 
it arises not from difference of analysis or other scientific 
causes, but, in our opinion, almost wholly from difference 
of procedure and from the observance in boiler-making 


| of precautions that would be out of place in a shipyard 


or in general structural practice. It does not seem 


| probable that the reliable fatigue strength of structural 


welds will be raised above (0 + 7, or 8 at most), and it 
is considered that this range of strength is reasonably 
sufficient for structural purposes and quite unattainable 
by riveting. 

In one set of tests on boiler-plate welds the pieces 


| had been marked off with a centre punch to indicate the 


location of the centre line required. Three out of four 


carbon and manganese, tending to remove the tendency | pieces cracked from these centre-punch marks, giving 


to segregation ; and it is important to note that such 
deposits, on account of the rapid cooling that generally 








results only very slightly lower than the above results 
for pieces free from surface blemishes other than are 
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inevitable on black surfaces. The fourth piece broke 
from an internal flaw. Further pieces from this same 
batch of samples were turned down slightly to remove 
the centre-punch marks, and were well finished with 
abrasives applied in the standardised manner already 
described. These and other similar samples indicated 
that the optimum fatigue-limiting strength of the 
deposited metal was (0 + 124) tons per square inch in 
the Haigh machine, approximately the same as in 
other tests carried out in a Wéhler, and therefore very 
little short of the optimum value of (0 + 14) found in 
well-finished samples of unwelded boiler plate. A 
number of such welds in boiler plate were tested after 
small holes (0-0315 in. diameter) had been drilled in 
the deposit to act as a standard “ stress-raiser,”’ as 
already described. Under such conditions it was found 
that the deposit was approximately as strong as the 
boiler plate ; thus, one drilled piece remained unbroken 
after 31-405 million cycles at (0 + 9) tons per square 
inch as reckoned on the gross section of the sample 
without allowance for the metal removed by drilling 
the hole. A sample having two such small drilled 
holes | in. apart, one on the centre line of the weld and 
another at the farthest edge of the deposited zone, 
broke through the latter drilled hole and not through 
the deposit, and the endurance was 1-275 millions at 
(0 + 8-5) tons per square inch. 

The authors take this opportunity of thanking the 
many officers who, during their terms at the Royal 
Naval College, Greenwich, contributed to the investi- 
gation in its successive stages; and they appreciate 
also the kindness of the firms who supplied samples for 
the test. For permission to publish the results, and for 
encouragement and direction, they tender their thanks 
to the Director of Naval Construction, the Engineer- 
in-Chief, and the President of the Royal Naval College, 
Greenwich. 








TEMPERATURE-INDICATING 
PAINTS. 


Iv connection with their aircraft-engine and fuel 
research at Oppau, the 1.G. Farbenindustrie A.G. have 
had occasion to make numerous temperature measure- 
ments in various parts of cylinders or pistons, in order 
to determine, for example, the best form and positioning 
of the air guide-plates or baffles. Hitherto several 


independent temperature determinations have been | 


made with thermo-elements at various points in the 
cylinders, involving a considerable expenditure of time 
and trouble, and proving by no means entirely satis- 
factory even when the number of determination points 
was greatly imcreased. It was decided to try another 
method, that of specially selected temperature-indicat- 
ing paints, or ** thermo-colours ’’; that is to say, paints 
which, at certain fairly definite temperatures, undergo 
a distinct change in colour. 

Such paints were already known, and had in fact 
been applied to machine bearings, &c., to indicate rise 
in temperature, especially in cases where timely and 
visual warning of such increase in temperature was 








desirable. The pigment base principally used in these 


mercury and copper, or mercury and silver. Such 
low temperatures—not exceeding 80 deg. C.—and the 
colour change was not permanent, but usually reverted 
on cooling. For the work at Oppau the conditions 


C. being involved. It was absolutely essential that the 
colour change should be permanent, and should also 
be sharp and definite at the specific temperature 
within a small margin of error, that is to say within 
+ 5deg.C. It is hoped, indeed, to discover pigments 
which can be used to indicate temperatures up to 
650 deg. C. In the meantime, the search for those 
alieady found has been sufficiently tedious and pro- 
longed, for more than three hundred different materials 
have been investigated, only a very few of which have 
been found suitable. They are mostly metallic salts, 
but their exact composition has not yet been disclosed, 
and in the accompanying table they are designated by 
number, together with the colour changes and appro- 
priate temperatures. 


Table of Colour Changes at Various Temperatures. 








| 
| 
| 





Tempera- 
No. Colour Change. ture, 
| | deg. ©. 
eT) a : er ; 

1 | Rosetoblue .. : ; ; 30 
2 Light green to blue. - . ‘ 60 
3 | Light yellow to violet ‘ : 110 
4 | Purple to blue .. ae 140 
5 | White to greenish brown 175 
6 | Green to dark brown .. 220 
7 | Yellow to reddish brown 290 
8 | White to light brown 340 
9 Violet to white 440 
20 | Light rose (pink) to light blue ol 65 
Light blue to light browns... -| 145 
30 Light green to light blue ; on , 65 
| Light blue to olive green ‘ ‘ ‘3 145 
| Olive green to greyish brown 220 
31 | Brown to greyish brown - 155 
| Greyish brown to greenish brown 230 
275 


Greenish brown to reddish brown 


i 





The tabulated list of paints has been found sufficient 
for aircraft-engine tests, and especially for indicating 
temperature changes and distribution in different parts 
of the cylinder with a view to the best design and 
positioning of cooling-air ducts or guides; but, as 
already intimated, the work is being continued, and 
it is hoped to extend the range, and more particularly 
to discover thermo-colours which can be used up to 
temperatures of at least 650 deg. 

In the Table, Nos. 20, 30 and 31 represent multi- 
colour paints, or those indicating more than one 
temperature change. These have been prepared from 
specially selected materials, or by combining two or 
more mono-colour paints. It is claimed for these that 


paints, however, could only be used for comparatively | 


were much more exacting, temperatures over 400 deg. | 


| they are very useful for indicating temperature distribu- 
tion over a comparatively wide region. The time factor 
is important and, noticeably at the higher temperatures, 
the actual temperature indicated is somewhat lower 
| after prolonged exposure to heating. Details of this 
| variation, including curves showing relation between 
time of exposure and temperature recorded, together 
with other data, are given in an interesting report of 
the work at Oppau by Dipl.-Ing. F. Penzig, in the 
Zeitschrift des Vereins deutscher Ingenieure, January 21, 
| 1939. 

Although the thermo-colours tabulated show per- 
manent colour changes at the different temperatures 
| given, it should be pointed out that, in the case of 
| Nos. 1, 2 and 3, these changes are not stable in the 
presence of moisture ; so that, for these lower tempera- 
tures and for use under wet conditions, recourse is had to 
the lower grades of the multi-change colours Nos. 20 
|and 30. Attempts are being made to evolve colours 
of the single-change type which will show stable or 
permanent colour changes under moist conditions to 
| take the place of the existing Nos. 1, 2 and 3. An 
interesting part of the work was the discovery of a 
suitable binder or medium for the pigments. This 
| was ultimately found in a synthetic resin soluble in 
alcohol. The resin, in finely powdered form, is mixed 
with the pigment and stirred up with sufficient alcohol 
;to yield a paint of the right consistency, either for 
|application by brush or by spraying. The alcohol 
immediately evaporates, so that the paint dries very 
rapidly, which is very essential under the conditions 
of use; also the resin is stable at high temperatures, 
does not in any way affect the colour changes, and 
ensures good adhesion at the higher temperatures. 
Although the article above referred to deals only with 
| the special application of the new thermo-colours in 
aircraft engine tests, it is pointed out that the new 
paints are also applicable to many other cases where 
| temperature change and distribution is to be recorded 
lin the most economical and expeditious manner 


earlier paints consisted usually of double iodides of | possible, as, for example, in electrical heating appara- 


| tus, drying ovens, and numerous other applications. 








PENDULUM-TYPE RAILWAY 
PASSENGER CAR. 


Txsrs are being made on the Atchison, Topeka and 
Santa Fé Harbour District Railway, Los Angeles, 
California, with a passenger train embodying a new 
system of suspension. The principle involved is that 
of suspending the coach body from a point above the 
centre of gravity, instead of supporting it from below 
as in ordinary practice, hence the term pendulum 
suspension. The design is said to contribute to smooth- 
ness of running and to passenger comfort, as there is 
no tendency to roll on curves, the body swinging out- 
wards and banking automatically. Standing and 
walking in the car is said to be much easier and there 
is a sense of greater stability than with stock fitted 
with six-wheel bogies weighing about six times as 
much as the new suspension design. 

The experimental train is of the articulated type, 
and one of the ordinary bogies is shown in the annexed 
illustration, It has a wheelbase of 9 ft. and weighs 
about 8,800 lb. The articulated bogie has a wheel- 
base of 12 ft. and a weight of 10,900 lb. The design of 
|the latter is such that modification in the make-up 
| of the train is possible. The car body rests on the 
high coil springs, the bogie frame being built up 
|of box sections fabricated from steel plate by arc 
| welding, the whole frame being a single unit. Trans- 
| verse and diagonal members are welded in position. 
| Lincoln Fleetwold shielded-are electrodes were used, 
| and all stresses were relieved subsequently to the weld- 
| ing operation. 
| Although the car bodies of the test train were built 
| of wood, high-tensile steel will be used for the regular 
| design, and a considerable saving on the present light- 
| weight streamlined trains is reported. The present 
| train is composed of a front car, 70 ft. long, and a rear 
| car, 79 ft. long. The overall height above rail level is 
| 11 ft., and the overall width 10 ft. 2 in., giving an 
|inside width of 9 ft. 9 in. The inside height above 
| floor level is 8 ft. 24 in., and the height of the floor 
| above the rails is 2 ft. 6 in. The weight of the front 





— | car is 29,000 Ib., and of the rear, 30,000 Ib. The new 


| bogie is the design of Messrs. C. T. Hill, Singlewood, 
| California. 


| GENERATION oF ELECTRICITY IN GREAT BRITAIN.— 
|The Electricity Commissioners announce that 2,508 
| million kilowatt-hours of electricity were generated by 

authorised undertakings in Great Britain during March, 

1939, compared with 2,111 million kilowatt-hours during 

March, 1938, an increase of 397 million kilowatt-hours, or 

18-8 per cent. During the three months up to the end 

of March, the total amount of electricity generated was 

7,546 million kilowatt-hours, compared with 6,639 
million kilowatt-hours, in the corresponding period of 
1938, an increase of 907 million kilowatt-hours, or 13-7 
| per cent. 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is no* 

tllustrated. 

Where inventions are communicated from abroad, the names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be oftained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed" is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grownds mentioned in the Acts 


AERONAOTICS. 


end in a housing consisting of a cylinder with a flange 
welded to it and shaped to fit snugly over the nose of 
the wing and firmly seal the cylinder in it. A ring 8 
riveted to the cylinder has at its rear end an annular 
ledge 9, on which is formed a part-spherical inner surface. 
Against this surface bears the correspondingly radiused 
rear end of a collar 11 riveted about the front end of the 
tube 4. The front end of this collar 11 is also formed 
with a spherical part which bears against a comple- 
mentary abutment in the inner end of a nose-cap 14 
screwed into the ring 8. The whole assembly forms a 
sealed universal-joint form of support for the front end 
of the blast tube. The short rear part 5 of the blast 


tube also has a sealed universal-joint form of support | 


with a flared spherical seating which is pressed firmly 
over the spherical front of a collar 18 screwed on to the 
rear end of the cooling tube 3. The necessary axial 


Fig.l. 4 
17 CP : ‘ 





499,518. The British Th Houston Company, 
Limited, of London, and E. W. Roe, of Rugby. 
Variable-Pitch Propellers. (2 figs.) September 17, 
1937.—-The invention is a  hydraulically-operated 
pitch-control mechanism. The hub 2 of the propeller is 
mounted on the engine shaft. Round the hub are radial 
blade bosses 3 rigidly secured to it. Surrounding each 
boss is the hollow root portion of the blade 4 which rotates 
on @ ball race in a casing mounted on the hub. This 
casing is split on a plane including the axes of the blades 4 
and the two halves are bolted together. The boss 3 
is provided along the greater part of its length with steep 
helical threads and the interior of the hollow blade root 4 
has secured to it by pegs a cylindrical bush 8 formed with 
internal splines. The peg holes are arranged around the 
root of the blade and the base of the bush, the holes in the 
blade and bush being unequal in number in order that 
different settings can be made for the pitch of the blade 


in relation to the bush. Between the splined bush 8 
{| 
} / 
ae ee i 
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and the boss is a sleeve 11 provided externally with 
splines engaging the splines on the bush and internally 
with helical threads which engage those on the boss. 
The outer end of the sleeve is provided with a flat piston- 
like head forming a hydraulic ram which fills the space 
between the unthreaded part of the boss and the unsplined 
part of the bush. The boss has a central bore 12 into 
which oi under pressure is fed from a feed pipe 13, and 
a central bore 17 in the engine shaft. The bore 12 is 
connected by ports to the space between the outer end 
of the sleeve 11 and a shoulder in the blade root which 
closely fita the outer unthreaded part of the boss. While 
the propeller is rotating, oil is Fed under pressure into 
the space above the sleeve, which is then in its outward 
position. The pressure of the oil forces the sleeve 
inwards, which rotates at the same time about the helical 
threads on the boss and, by reason of the splined connec 
tion with the bush and the blade, rotates the blade 
about its longitudinal axis. The sleeve 11 is made heavier 
than is necessary for transmitting the rotation to the 
blade so that its mass is sufficient to cause it to move 
outwards under centrifugal force when the oil pressure 
is released, allowing the pitch of the blade to return to 
normal. In order that all the blades shall move in exact 
unison, it is desirable to interconnect them by a bevel 
The bushes 8 carry bevel wheels 25, and these 


gear. 
mesh with a common bevel wheel 26 mounted on the 
hub 2. (Accepted January 25, 1939.) 
GUNS AND EXPLOSIVES. 
500,836. Martin-Saker Aircraft Company, 


Limited, of Uxbridge, and J. Martin, of Uxbridge. 
Aeroplane Machine Gun. (4 /igs.) February 22, 
1938..-The invention has to do with wing-mounted 
machine guns and consists of a tubular assembly encircl 
ing the gun barrel to prevent air under high pressure from 
passing freely into the wing and causing inflation of the 
tabric shell of the wing. For this purpose a tube, known 
as a blast tube, is inserted in the wing | so as to seal 
both ends of the cooling tube 3 from the interior of the 
wing. The blast tube consists of a main body part 4, 
a rear telescopic part 5 and supports for both ends of the 
assembly, combined with air-sealing joints which allow 
the gun to be adjusted for elevation and direction with- 
out affecting the efficacy of the sealing action of the 
blast tube. The main body 4 is supported at its front 














which is rotated through gearing by an engine 28. The 
engine, gearing, and pump are all mounted in line on a 
wheeled trolley. In operation, the side-bars on one 
stroke of the cranks compress one pump body and expand 
the other. On the next stroke, the functions of the two 
pump bodies are reversed. An almost continuous delivery 
of fluid from the pump is thus obtained. To replace 
a damaged ring 15, the pump body of which it forms 
a part is extended and the clamping devices are removed 
The ring can then be slipped out and a fresh one inserted 
without dismantling the rest of the pump. (Accepted 
January 9, 1939.) 


STEAM ENGINES, BOILERS, &c. 


492,806. J. R. Eyre, of Kingston-upon-Hull. 
Reducing Valve. (1 Fig.) January 25, 1937.—Th« 
invention is a reducing valve. The valve 10 communi. 


| cates between the steam-generating side 13 and the 


pressure to ensure good sealing while affording play for | 


adjustment of the gun consists of a coiled compression 
spring 20 interposed between a flange on the rear end 
of the tube 5 and a flange on the rear end of a bearing 
sleeve which forms a sliding support for the tube 5. 
The bearing sleeve is screwed into the rear end of the 
main body of the blast tube, and is notched to receive a 
C spanner. A hard metal ring is fitted into the rear 
end of the ube 4 to take the threaded part of the sleeve. 
To lock the nose cap 14, when fully screwed home, the 
ring 8 of the cylinder is encircled by a spring clip having 
a pin which passes through a hole in the ring and trips 
in the interstices of a circumferential set of serrations 
on the periphery of the nose cap. The rear collar 18 is 
locked by a spring clip having an inwardly bent ex- 
tremity which trips into a recess in the threaded rear 
end of the tube 3. A similar locking arrangement is 
used between the bearing sleeve and the ring. A special 
brace is used to screw the nose-cap tightly against the 
front end of the tube 4. (Accepted February 16, 1939.) 


PUMPS. 


498,403. C. W. Stancliffe, of Rochester, and 
Winget, Limited, of Rochester, Kent. Reciprocating 
Pump. (4 figs.) July 7, 1937.—The pump is of the 
collapsible-bellows type and has a central casing 1 
which is divided into two valve chambers by a vertical 
partition. Each chamber has inlet and outlet passages 
controlled by automatic lift valves. The inlet passages 
of the two chambers lead to a common inlet 9 to the 
pump and the outlet passages lead to a common outlet 10. 
Co-axial pump bodies of the bellows type are arranged at 
each side of the central casing 1, each being in communi- 
cation with its respective valve chamber. Each pump 
body consists of an end plate 13 connected to the wall 
of the central casing 1 by a flexible wall built up from 
reinforced rubber-ring members 15, the cross-section of 
each of which resembles that of the outer cover of a 
pneumatic tyre. These rings 15 are arranged with the 
opening of their section facing outwards. One flange of 


of 
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one ring 15 surrounds and is clamped to a cylindrical 
portion of the central casing. The other flange is 
sinilarly connected to a supporting ring, to which is also 
connected a flange of the adjacent rubber ring. The 
outermost flange is similarly attached to the end plate 13. 
Hoop-shaped members are inserted in the open channel 
sections of the rubber rings so that collapse of the rings is 
prevented. As the end plate 13 approaches the wall of 
the central casing 1, the walls of the rubber rings fold 
round the inserted hoops and the supporting rings and 
so change curvature gradually over their whole extent. 
Stresses in the rubber material are thus considerably 
reduced. To improve the action of the pump, the end 
plate carries @ projecting cylindrical boss 23 which fills 
the internal space when the end plate 13 is nearest to the 
wall of the central casing 1. The pump bodies arranged 
on opposite sides of the central casing are driven so 
that while one is being expanded and is sucking in 
fluid, the other is being contracted and is delivering 
fluid. The end plates 13 are rigidly connected by hori- 
zontal side-bars, one on each side of the pump, and these 
side-bars are connected by connecting rods to a crank 








working side 14. It is carried on a stem which passes 
through an annulus of the valve housing and a pair of 
differential diaphragms 17, 18 the edges of which are 
clamped between the annulus and stationary cover mem. 
bers. The diaphragm 17 is held at its centre between a cap 
adjustable on the valve stem and a balance piston 26 
which is held on the stem by a nut. The diaphragm 18 
is supported at its centre on the stem between a cap 
and a plunger 31 adjustable on the stem. A second 
plunger in the form of an annulus 33 surrounding the 
plunger 31 engages with a spherical washer carried by 
a displaceable cover 37 which supports a bridge member 


| Main loading springs 41 are located between fixed flanges 


of the valve housing and one end of bolts, the other 
ends of which are held against the cover 37. An addi 
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tional compression spring 40 is provided between thi 
lower end of the plunger 31 and the bridge member: 
The springs 41 considered as a unit are in series witl 
the spring 40 as regards the loading of the plunger 31 
The plungers 31, 33 are stepped, and their shapes ar 
such as to allow relative displacement, while the plunge! 
33 is capable of displacement relative to the housing. 
The chamber between the diaphragms 17 and 18 is in 
communication with the working side of the valve 
through a conduit 48. Thus pressure from the genera 
ting side of the valve is applied to the upper face o! 
the diaphragm 17, while the working pressure is applied 
upwardly on the piston 26 and downwardly on the 
diaphragm 18. On increase of the working pressure a 
rise in pressure occurs at 14 and in the chamber. The 
thrust is transmitted through the diaphragm 18 to 
both plungers 31, 33 and causes these to descend against 
the springs 40, 41. But the bridge member desc« nds 
with the plunger 33, and hence the total descent of the 
plunger 31 is equal to the sum of its displacement against 
the spring 40 and the downward displacement otf the 
bridge member. Thus the increased pressure in the 
chamber gives an increased displacement to the plunger 
31 as compared with the plunger 33. In the case wher 
two springs 41 and a single spring 40, all similar, are 
used and plunger 33 is twice the area of plunger 31, 
an increase of pressure of 10 Ib. per square inch on the 
working side of the valve causes the plunger 3l t& 
descend with the outer plunger by % in. At the same 
time, due to the descent of the bridge member and 
the reduction of the load of the spring 40, the plunger 31 
descends by two-thirds of % in. relatively to the plunger 
33. It is thus given a total displacement of ,4 
which is much greater properticnally than the displace- 
ment which would otherwise be effected if a singlé 
plunger only supports the diaphragm 18 under the 
action of a single spring of the same length and type 
(Accepted September 26, 1938.) 
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THE WARDS ISLAND SEWAGE bottom can be pa The rotating drum is | for drawing off scum by means of skimming arms, 
WORKS, NEW YORK CITY. | attached to a turntable carried on the pier by a | shown in Fig. 12, and to be clearly seen in the right- 
roller bearing to reduce friction. Combined with | hand foreground in Fig. 24. Floating oil, grease 

| this is the gear for sweeping the corners. This con- | or scum is swept by these mechanically-operated 
A rLow sheet for the Wards Island Sewage Treat- | sists of a long oscillating truss, carried on rollers | arms to a corner scum pit, from which this matter 
ment works is given in Fig. 11, from which it will | by the central turntable, and capable of sliding, at the | is drawn off by a drain. The sludge settled out in 
be seen that the sewage delivered by the 90- million- | in-board end, to and fro over the latter, so as to | | the tanks is handled by reciprocating pumps in four 
gallon per day pumps, described in our previous | make provision for the change in arm-length neces- | small pump houses, each containing two pumps 
article, is distributed to Dorr rectangular preliminary | sitated by having to sweep into the corners. The | and serving two tanks. The interior of one of these 
settling tanks, of which there are eight in two groups | gear is shown in two typical positions in Fig. 12, | houses is shown in Fig. 26, page 521. Four of the 
of four each. The individual tanks are about 100 ft. | and again in Figs. 15 and 16. The oscillating arm | pumps are 10 in. by 10 in. horizontal duplex Worth- 
square by 15 ft. deep. Sewage is supplied to them i is provided at its outboard end with a motor-driven | ington machines, having a capacity of 560 g.p.m. 
from a common channel, through submerged gate- | tractor, running on a single-rail track surrounding | and driven by 20-h.p. motors, while the other four 
controlled ports in one wall, while the effluent is| the tank, the corners of which have a radius of | are 7 in. by 10-in. pumps with a capacity of 280 
drawn off over a weir on the opposite side and passes, | 9 ft. 7 in. Guide rollers are fitted on each side of | g.p.m. and driven by 10-h.p. motors. The sludge 


(Continued from page 457.) 
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is shown, to the far side of the contiguous aeration | the rail head, so that the end of the arm is con-)is delivered from the primary-sludge pump houses 
tanks. The retention period in the primary tanks | strained to follow the run of the track, being tele- | to an enclosed building at the dock, containing sludge 
is one hour. Their lay-out is shown in Fig. 12, | scoped i in or out as necessary during the revolution. | storage tanks, as shown in Fig. 11. The scum 
Plate XXI, the incoming side being at the top of | The general drawings given will be seen to differ | referred to above is handled by ejectors in the 
this figure, and the outgoing at the bottom. The | | somewhat from the larger-scale details, but Fig. 24, | sludge- pump houses and is de livered to separate 
section, Fig. 13, shows the raw sewage channel on | | Page 520, will show that the actual installation | scum tanks in the dockside sludge storage building 
the er ee by gate valves indicated again | | corresponds closely with the latter, the original | where an incinerator is provided for disposing of it. 


in Fig. On the left of Fig. 13 is the weir and| scheme of the engineers having been modified to! The effluent from the Dorr settling tanks flows to 
— seek These Dorr tanks are of more | some extent during the contract. From Figs. 15 | the aeration tanks, constituting the main feature of 
than ordinary interest on account of their shape, | and 16 it will be seen that the oscillating arm carries | the flow ay. 9 Fig. 11, and of the aerial view, 

which requires a special type of scraping gear. This | near its outboard end a suspe nded steel drum, and | Fig. 1, page 455, ante. These tanks are grouped in 
is composed of two main parts, one of which has | to this at its lower end is attached a light frame four batteries and there are four tanks per battery, 

fixed arms with serapers which work over the whole | with two sweeping blades arranged as shown in| making a total of 16 tanks in all. Each tank is 
of the tank bottom inside the inscribed circle, while | Fig. 16, so as to be capable of clearing sludge from the | 345 ft. long by 89 ft. net width inside, and is divided 
the other deals with the area outside this circle, | whole of the corner areas. These sweeps work the | longitudinally by three partition walls, thus making 
extending into the four corners of the tank. Draw- | sludge towards the centre of the tank, and as soon | four passes for the sewage flow. ‘The tanks have an 
ings to a larger scale are given in Figs. 15 and 16, | as it reaches the area covered by the four revolving | effective depth of 15 ft. and both the main and parti- 

Plate XX. from which it will be seen that the | arms, it is further worked in by the sweeps on the | tion walls are coved at the bottom and top to a 
Sweeping year for the central circle has four arms of | latter, to the central circular sump from which it is | | radius of 6 ft., so as to encourage circulation of the 
hraced steelwork, fixed to a central drum and /| drawn off by sludge pumps. Electrical connection | sewage, instead of merely turbulence. The circular 
revolving round a central concrete pier. Where the | to the tractor motor is made through a conduit in| movement resulting, combined with longitudinal 
‘raced frames are attached to the upper part of the | the central pier and an expanding bracket, which | translation, produces a spiral flow which is reported 
drum, an idjustable bolt is provided, so that the | is shown in Fig. 16. | to be very effective. Details of the walls showing the 
Clearance of the inclined sweeps above the tank Mention should further be made of the provision | coving and the air connections from the longi- 
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tudinal mains to the diffuser blocks, are given in 
Figs. 17 to 18, Plate XXI. The three intermediate 
baffle walls are similar in form ; the division walls 
between tanks are of a rather heavier construction, 
owing to the possibility of a tank on one side or the 
other being temporarily out of use. With one tank 
out of service, an aerating period of 54 hours is 
provided at an average flow of 180 million gallons a 
day, plus 25 per cent. return sludge. As shown in 
Fig. 11, the inflow and discharge from these tanks 
are arranged on the one side, there being a long 
operating gallery extending the whole length of 
the installation between the aeration and final 
settling tanks, from which all the tanks and piped 
services are controlled. A typical cross-section of 
this gallery is given in Fig. 27, page 521, in which a 
represents the aeration tanks supply channel, b the 
air main connecting with the diffusers, and c the 
aeration tank discharge passing by way of a Venturi 
meter to the final settling tanks; d represents the 
return sludge channel. 

Each aeration tank serves two final settling tanks, 
of which there are, consequently, 32. Each of 
these has a surface area of approximately 7,500 sq. ft. 
and an effective depth of 12 ft. Allowing for two 
tanks being out of service, the remainder have a 
capacity of 1,000 gall. per square foot per day at the 
average rate of flow plus 25 per cent. return sludge. 
A plan of a group of eight tanks is given in Fig. 19, 
Plate X XI, while various sections of the tanks are 
shown in Figs. 20 to 23. Mixed sewage is led from 
the aeration tanks to a covered conduit running 
lengthwise down the middle of the settling tanks. 
From this it is admitted to the individual tanks 
through 16-in. by 16-in. sluice gates, on both sides 
of the conduit, flowing, therefore, into the tanks 
from the centre to the sides. At the sides there 
are scum baffles and effluent troughs connecting at 
boxes with effluent flumes, the latter discharging 
into the East River, as shown in Fig. ll. For 
handling the sludge settled out in these tanks, 
rails are provided on the tank floors and on these 
chain scraper conveyors are worked over the floor 
from the tank ends inwards. These conveyors 
are indicated in Figs. 21, 22 and 23. They scrape 
the sludge into a longitudinal collecting channel 
(Fig. 21), in which another seraper conveyor moves 
it to a sump, whence it is drawn off through 16-in. 
sludge pipes (Fig. 22). This sludge is handled in 
two pumping stations, each containing four pumps. 
The interior of one of these stations is shown in 
Fig. 25. There are in each four single-end suction 
Worthington centrifugal pumps, each of a capacity 
of 15 million gallons a day, against a 9-ft. head, 
driven by variable-speed 40-h.p. motors. The pur- 
pose of these pumps is two-fold. In the first place, 
a sufficient quantity of activated sludge has to be 
returned to the aeration tanks to innoculate the 
incoming sewage, as shown in the flow diagram ; 
while the balance not so required, normally 75 per 
cent., is passed to the sludge storage building. 

From the tanks in the latter the sludge is loaded 
into sludge vessels to be discharged at sea at dump- 
ing grounds authorised by the Supervisor of the 
Harbour, eight miles south-west of the Scotland 
lightship at the harbour entrance. For this service 
three twin-screw Diesel-driven ocean-going vessels 
have been provided. Each is 200 ft. long and has 
a capacity of 410,000 gallons and a normal speed of 
about 10 knots. The elevated storage tanks in the 
dockside building are four in number, each with a 
capacity of 45,000 cub. ft. They are provided with 
adjustable draw-off troughs, so that any super 
natant liquid can be decanted and returned to the 
treatment works, in order to minimise the amount 
to be handled by the sludge vessels. 

The Wards Island works are rated on a conserva- 
tive estimate at a capacity of 180 million gallons a 
day, the intercepting sewer system and tunnels being 
designed to take the ultimate sewage flow from the 
tributary areas. The treatment works can pass up 
to twice the dry weather flow through the primary 
settling tanks, and 1} times the dry-weather flow 
through the aeration and final settling tanks. Storm 
flow is handled by passing it into the primary settl- 
ing tanks only, and then discharging direct as shown 
in Fig. 11, into the East River. The entire area 


served is sewered on the combined system, so that 
for storms in excess of twice the dry-weather flow, 
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discharge will be direct to the river through the ; 


present outlets. 

Various difficulties of a kind naturally to be ex- 
pected in so large a job, were encountered in the 
execution of these works, but the most interesting 
single piece of construction was undoubtedly in 
connection with the driving of the Manhattan 
tunnel. The Bronx tunnel gave no difficulties, but 
borings on land and in the river made before trials 
were invited for the Manhatten tunnel, indicated, on 
the line proposed, the existence of a geological fault, 
which it was thought might be penetrated by the 
river itself. A tentative depth of 300 ft. was 


Return-SLupGeE Pumprine StrarTion. 


decided upon in the first instance, and after sinking 
the necessary shafts on both sides, a circular tunnel 
12 ft. in diameter was started at this level, keeping 
a 2-in. pilot bore at least 30 ft. ahead of the tunnel 
heading. At about the position estimated from the 
borings, contact was made with the fault, and salt 
water poured into the tunnel, bringing with it 4 
great quantity of fine tale powder, and thus indicat- 
ing that river water was entering the tunnel. After 
the bore had been plugged off, about two months 
were spent in exploring by means of bores run in all 
directions, with the result that it was concluded 
that the fault would run out at a depth of about 
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500 ft. under the river. From the inside ends of | 
the tunnels already made, therefore, two further | 
shafts were sunk, and a connecting tunnel run| 
between them, this having a length of about 700 ft. | 
and passing below the fault at a level of 520 ft. | 
below the East River. The conclusions deduced | 
from the borings proved correct, and this low level | 
length of tunnel was put through without difficulty. | 
In the first few hours of operation of the Wards | 
Island plant, a large amount of foreign material | 
lodged under the tide gates in the Bronx and pre- 
vented their closing, while the pumps on the Island | 
were required to handle sewage at the rate of some | 
200 millions of gallons per day, whereas the normal 
average flow expected from this section was about 
80 to 90 millions of gallons per day. The specially- 
designed automatic regulators installed to control 
the rate of flow to the intercepting sewer proved to 
be effective in limiting the excess flow, while the 
tide gates were being adjusted, and during a number 
of severe storms that occurred in the initial period 
of operation. No difficulty has, as yet, been experi- 
enced with the operation of the pumps, nor any 
other part of the tanks or equipment on the Island, | 
although a temporary stoppage of one of the primary | 
tanks occurred through a load of broken stone being 
accidentally tipped into it by one of the contractors. 
Two days after the flow was started, it was turned 
into one battery of the aeration tanks, which was 
afterwards in continuous operation, treating from 
50 to 60 millions of gallons per day, although its 
normal rated capacity is 45 millions of gallons per | 
day. By the end of the third day of operation, a well 
clarified effluent was being secured from the final | 
settling tanks, although the nitrification stage had 
not yet been reached and by the end of about 12 days, | 
solids had been built up to a normal concentration | 
in the aeration tanks, so that thereafter the excess | 
sludge has been withdrawn from the system. Six 
days after the start of operation, the first barge load | 
of sludge was sent to sea. During this period, a 
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PRIMARY-TANK SLUDGE Pumps. 


greatest difficulty was experienced”in the grit 
chambers, and this is expected to continue until the 
trunk sewers have freed themselves of the accumu- 
lated burden of refuse and desposits. 


(J'o be continued.) 








THE ELECTRO-METALLURGICAL 
AND ELECTRO-CHEMICAL IN- 
DUSTRIES. 


By Proressor R. 8. Hutton and O. W. RoskILL. 


DEspPITE the wide scope and the basic national 
importance of the electro-metallurgical and electro- 
chemical industries, their development in Great 
Britain has so far lagged considerably behind that 
in several other countries, notably the United 
States, Canada, the Scandinavian countries, France 
and Germany. Frequently one hears the statement 
that such industries are not economically possible 
in this country in view of our limited supplies of 
water power, which, without further consideration, 
are thought to be essential for the supply of suffi- 
ciently cheap electric power. Such statements 
deserve critical examination in view of the facts 
that, firstly, individual products vary enormously 
in the amount of electric energy required for their 
manufacture, and, secondly, that other factors of 
cost, such as availability of raw materials and mar- 
kets, are often more favourable in this country than 
in other locations. Moreover, the relative costs of 
electric energy generated from water power and 


| from steam have in recent years shifted considerably 


in favour of steam. When these factors are coupled 
with the present political situation and the obvious 
strategic importance of many of the products of 
the electro-metallurgical and electro-chemical in- 
dustries, it is thought that the present may be 
an opportune time to consider whether a greater 
development of these industries could not be 
undertaken in this country. The facts that Germany 





large part of the sludge was being stored up in the| is now the largest producer of aluminium in the 
plant, which accounts for the long period of sludge| world, and that this production relies almost 
detention. Under full normal operation, the sludge | entirely upon electricity generated from steam, may 
8 shipped daily, about four trips being required. | undoubtedly be explained by national political 
As a general experience, the operations on the/| motives, but in our own country we have surely 
Island have proceded smoothly with no unusual | almost equally strong incentives to stimulate our 
incidents. The coving of the walls of the aeration | depressed coal mining areas. 

tanks appears to function well and produces a rapid| In an article of this length it is not possible to 
and smooth circulation. As was anticipated, the | consider exhaustively all the economic factors 
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which should be taken into account before a final 
decision can be taken on the possibility of the 
production of any particular product in this country. 
What has been attempted, is, firstly, a comparison 
of the costs of the supply of electricity by thermal 
TABLE I.—Cost of Electricity in Relation to Selling Price 


of Electro. Metallurgical and Electro-Chemical 
Products. 


| Elec- 
Elec- | Cost of | APPTOX-| tricity 
tricity | Elec- | Selling Cost as 
required | tricity | | Percen- 
| per Ton! (£ per e of 
| (kWh). | Ton). Lew Selling 
rice 
| | 
| | 
Ferro-Manganese (75 per 
cent.) .. ee ..| 8,600] 2-3 19 | 12 
Ferro-Silicon (45 per cent.) 4,500 | 3-0 | em | 
Ferro-Tungsten P80 per | | 
cent. to 85 percent.)..| 8,600; 5-75| 524 | 1-1 
Ferro-Chrome (6 per cent. | | | 
to 8 per cent. C.) ..| 7,000 4-7 | 23 20 
Aluminium é‘ ..| 18,000 12-0 | 04 13-0 
M om Bis ahi | | 
Electrolytic .. 20,000 | 13-4 168 8-0 
Electrothermal 24,000 | 16-0 | 168 9-5 
Sodium... +e 15,000 | 10-0 | | 
Calcium as 45,000 | 30-0 | 
| fav.) | | | 
Lithium | 50,000 | 33-4 | 
Beryllium | 65,000 | 43-4 | 
Cerium... ee 25,000 | 16-7 | | 
Copper (extraction) | 2,500| 1°6 42 4:0 
Zine és ‘"} 33600] 24 | 14 | 17 
Cadmium i ..| 2,260 1-5 | 270 0:6 
Copper (Refining) es 300 0-2 42 0-5 
Nickel . ..| 2,600 1-7 | 180 0-9 
Lead oe | 100 0-07 15 0-5 
Calcium Carbide . . $3,000 | 2-0 | 1lt 18 
Chiorine .. 2° e 3,000 2-0 | 19 ll 
Caustic Soda os ..| 8,000 2-0 | 18* | 11 
Silicon Carbide . 8,500 5-7 | 39t 15 
Aluminous abrasives ..| 2,500 1-6 | 
Hydrogen (Electrolysis)..| 67,000 45-0 | 
Phosphorus 48 ..| 10,000 6:7 
Sodium Chlorate -.| 6,700 4-5 | 30 | 15 
Potassium Chlorate ..| 5,800, 3-9 | 36 | ll 
Graphite .. ae ..| 8,900 2-6 





* 100 per cent. basis. 

+ Average U.K. import value 1937. 
and hydro-electric stations, and, secondly, a brief 
survey of the principal products produced by electro- 
metallurgical or electro-chemical methods, with par- 
ticular reference to production and consumption in 
Great Britain. As regards the first part, the prin- 
cipal conclusions reached are that the cost of 
electricity generated at a thermal station erected 
at a capital cost of 18/. per installed kilowatt is 





likely to be approximately the same as that of 


‘electricity generated at a hydro-electric station 
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erected at a capital cost of 49/. per installed kilo- 
watt. It is further considered that, while 18/. per 
installed kilowatt is a reasonable figure for a modern 
thermal station, it is unlikely that a hydro-electric 
station of any size could be erected in this country 
at 49/. per installed kilowatt, assuming in both 
cases a load factor of 80 per cent. In other countries 
the average initial cost of many recently erected 
hydro-electric stations has exceeded 491. per installed 
kilowatt, though there are undoubtedly sites still 
available where a lower figure could be achieved. 
Such sites are, however, frequently unsuited to the 
erection of a factory owing to difficulties in obtaining 
supplies of raw materials and in marketing the 
finished products. 

Advantages of a thermal station associated with 
the production of electro-metallurgical and electro- 
chemical products are: (1) that on account of the 
much lower capital cost, the undertaking would be 
much less vulnerable to fluctuations in the demand 
for its products ; (2) that it would not be subject 
to compulsory stoppages by shortage of water, 
which often necessitates a water-power station being 
closed down for long periods, owing to drought or 
ice conditions ; (3) that for many products waste 
heat is also required, as, for example, in the produc- 
tion of the alumina for aluminium, and in such 
cases the thermal cost of electric energy may be 
reduced to half or less of the normal if the whole 


process is fully co-ordinated. 

Turning to consideration of the various products 
in question, there would seem to be particular 
scope for the expansion of production in Great 
Britain of aluminium and magnesium ; of several 
minor metals, including sodium, calcium, lithium, 
beryllium and cerium; of ferro-alloys, particu 
ferro-silicon, ferro-chrome and _ silico-man- 
ganese ; of calcium carbide ; and of manufactured 
abrasives. The production of several of these 
materials could probably be combined in a single 
plant, thus providing an insurance against fluctua- 
tions in demand for individual products. This has 
been done to a considerable extent in Norway, 
while the rejected Corpach scheme of Messrs. The 
British Oxygen Company provided for the produe- 
tion of carbide and of ferro-chrome. 

Although a thermal station in this country is not 
likely to be at any great disadvantage when com- 
pared with a possible new hydro-electric station, 
it is not to be expected that electricity will be 
available at a cost comparable to that of some 
existing hydro-electric stations. The nest prospects 
of success are, therefore, likely to attend those 
enterprises where the cost of electricity does not 
constitute an overwhelming proportion of the 
selling price of the product, since in such cases 
there is a greater probability that other economies, 
for example, in the cost of obtaining raw materials 
and in delivering the products to the consumer, 
will assure a competitive overall cost of production. 
According to the figures given in a subsequent 
section of this article on comparison of the costs of 
supplying electricity by thermal and hydro-electric 
stations, it is calculated that electricity could be 
obtained from a modern thermal station (assuming 
80 per cent. load factor) at 0- 161d. per unit (0-065d. 
representing capital charges and 0-096d. being 
required for salaries and wages, repairs and fuel). 
On the basis of this figure. Table I, page 521, has 
been drawn up showing the electricity require 
ments per ton of product and the cost of this elec 
tricity in relation to the selling price of the product. 
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Frrro-ALoys. 

Apart from ferro-manganese and _ spiegeleisen, 
of which practica,ly the whole output is produced 
in blast furnaces, the production of ferro-alloys 
in this country is comparatively small. Production 
statistics are not available in full detail, but such 
figures as are published in the Import Duties Act 
Inquiry of 1934 and the Census of Production 
of 1935 are given in Table Il. These show that 
the production of ferro-tungsten amounted to 
2,200 tons valued at 552,000/. in 1935, of ferro- 
molybdenum to 800 tons valued at 263,000/., and 
of other ferro-alloys (including ferro-silicon, ferro- 
vanadium and ferro-titanium) to 2,500 tons valued 
at 299,000/. Separate figures for the output of 


ferro-alloys are published by the British Iron and 
Steel 


Federation. These, which are reproduced 
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in Table III, below, show that the production of 
ferro-silicon was 400 tons in 1935, 11,100 tons in 
1936 and 6,800 tons in 1937. It appears, therefore, 
that there is only a small production of ferro- 
vanadium and ferro-titanium and that the output 
of all classes of ferro-alloys is subject to considerable 
fluctuations. In 1938, a plant for the production 
of ferro-chrome began operations on a small scale. 
This plant is owned by the British Electrometallur- 
gical Corporation, Limited, a company formed in 
1937 by co-operation between the Sir Edmund 
Davis group of chrome ore producers and various 
ferro-chrome consumers. 

For comparison with these production figures, 
total imports of ferro-alloys are shown in Table IV, 
opposite, by volume and value. It will be seen 
that imports of spiegeleisen and ferro-manganese 
are small in relation to production, but in the case 
TaBLe II.—United Kingdom: Production of Electro- 

Chemicals, Ferro-Alloys and Electro- Metallurgical 

Products, 1934 and 1935.* 


1934. | 1935. 





1934, 1935. 
(000 tons.) (£000.) 
Ferro- Alloys 
Ferro- Manganese and 
Spiegeleisen 1 81-2 95-5 716 797 
Ferro-Tungsten | { 2-2 f 552 
Ferro-Molybdenum 15-4; 0-8 743 263 
Othert \ 2-5 \ 299 
Total 96-6 101-0 1,459 1,911 
Electro-Chemicals 
Soda compounds (soda 
crystals, soda ash, and 
bicarbonate and caus- ° 
tic), make for sale 1,020-5 1,077-0 6,551 6,563 
Do total make 1,212-0 1,318-4 - _— 
Bleaching materials other 
than bleaching powder 
hydrosulphitet, &c 
make for sale 48-1 645 
Do total make 51-9 
Electro- Metallurgical 
products 
Aluminium ingots, make 
for sale 25-2 32-2 2,000 2.629 
Do total make 33-1 41-3 - 
Magnesium and alloys 
(1,000 ewt.) 16-9 272 
* Census of Production and 1.D.A.C. report 


* Including ferro-silicon, ferro-vanadium, and ferro-titanium 
¢ Includes peroxides of sodium and hydrogen, perborates, 
percarbonates, persulphates, &c 


Taste III.—United Kingdom Production of Ferro 
illoys (000 tons).* 
1934. 1935. 1936. | 1937. 
Ferro-Manganese 72-1 90-4 120-0 122-1 
Spiegeleisen 16-2 20-3 17-6 18-4 
Ferro-Silicon 6-7 0-4 lll 6-8 
Total 05-0 111-1 148-7 147-3 


* British Lron and Steel Federation. 


of the remaining ferro-alloys imports constituted 
a considerable proportion of home consumption. 
Unfortunately, the categories adopted in the import 
returns, for the most part, are not the same as those 
used in the Census of Production, so that it is not 
possible, except in the case of ferro-silicon, to make a 
direct comparison between production and imports. 
Considering all ferro-alloys together, with the ex- 
ception of ferro-manganese and spiegeleisen, the 
total production in the United Kingdom was valued 
at 1,114,000/. in 1935, while imports in that year 
were valued at 820,547/. It appears that the bulk 
of the home consumption of ferro-tungsten and 
ferro-molybdenum was produced in this country, 
since the output of these two categories, in 1935, 
was valued at 815,000/. while imports, together 
with those of ferro-vanadium, ferro-titanium and 
tungsten carbide, totalled only 80,132/. In the case 
of ferro-silicon and ferro-chrome, on the other hand, 
imports apparently constitute the bulk of consump- 
tion, while the whole of this country’s requirements 
of silico-manganese are imported. It will be seen 
from Table III that the British production of 
ferro-silicon has been subject to considerable 
fluctuations in recent years and in 1935 amounted 
to only 400 tons compared with imports of 19,791 
tons. In the following year production rose to 
11,100 tons, only to fall back to 6,800 tons in 1937. 
Imports, on the other hand, expanded steadily 
up till 1937, when they amounted to 37,301 tons 
valued at 515,000/. In 1938, there was a fall to 
24,612 tons, valued at 346,406/., due to the decline 
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in activity in the iron and steel industries. Accord. 
ing to the British Iron and Steel Federation, the 
whole of the British output of ferro-silicon has 
been obtained from blast furnaces, although in the 
United States 44 per cent. of the total production in 
1936 (129,454 short tons out of 294,441 short tons) 
was obtained from electric furnaces. The world 


| production of ferro-alloys in 1937 is given in 


Table VI, on the opposite page. 

With the British consumption of ferro-alloys 
at its present level, there would seem to be consi- 
derable scope for the expansion of their production 
in this country, particularly as regards ferro-silicon, 
ferro-chrome and_ silico-manganese. Moreover, 
there is a marked upward trend in the demand 
for these alloys now that the outlets for stainless 
steel and constructional materials for high-tempera- 
ture service have been established. As already 
mentioned, the position in respect of ferro-chrome 
has been materially changed by the formation 
of the British Electrometallurgical Corporation, 
Limited, though it is understood that this company 
will not produce more than 50 per cent. of the British 
requirements in normal times. The plant was 
designed with a view to rapid expansion in times 
of emergency. 

The strategic aspect of the ferro-alloy position 
is one of very considerable importance. As is 
shown in Table V, opposite, practically the whole of 
the imports of ferro-alloys are obtained from Norway 
and Sweden and it is by no means certain that 
supplies could be maintained from those countries 
in the event of war. The growing use of stainless 
and other chromium alloy steels in armament produc- 
tion renders the maintenance of ferro-chrome supplies 
imperative. Ferro-silicon is used largely in the 
production of high-grade low-carbon steels, parti- 
cularly for low hysteresis sheets and springs and 
for acid-resisting plant, while  silico-manganese 
is used for the production of low-carbon manganese 
steels. Ferro-tungsten finds a wide application 
in high-speed tool steels and other types of cutting 
steels. Molybdenum is now being used in place 
of part of the tungsten content of certain tool steels, 
it being found that smaller quantities of molybdenum 
are required to give the same effect as a given quan- 
tity of tungsten. It is also a constituent alloy 
metal of certain important bullet-proof steels, and 
is used to increase the ductility, tensile strength, 
creep strength or toughness of certain special steels, 
such as nickel or chromium steels. Ferro-vanadium 
is used to increase the hardness of steel and is used 
in the production of gun barrels and tank and aero- 
plane parts. In some cases, vanadium may be 
replaced by titanium, while the latter is also used 
as a deoxidiser and for the purpose of preventing 
intergranular corrosion in high-chrome _ steels. 
Other alloys which are finding an increasing applica- 
tion in the production of special stcels include 
ferro-phosphorus, ferro-zirconium, ferro-niobium and 
ferro-uranium. It is interesting to note that the 
last named is already made in this country by 
Messrs. Murex, Limited, who are also the principal 
producers of ferro-tungsten, ferro-molybdenum, 
ferro-vanadium and ferro-titanium. 

In considering the best location of plants for the 
production of ferro-alloys by the electric furnace 
method there are three main considerations to be 
taken into account: availability of and ease o! 
access to raw material supplies ; the cost of electric 
power, as representing one of the most important 
items in manufacturing costs; and _ proximity 
to markets. The possibility of locating the plant 
at the source of supply of the raw material, as 8 
being done to an increasing extent’ in the case ol 
copper, zinc and other non-ferrous metals, may be 
ruled out in the case of ferro-alloys. With ferro- 
chrome, for example, a high-grade chrome or 
normally contains about 55 per cent. chrome, hile 
ferro-chrome contains about 80 per cent. chrome. 
The saving to be achieved on the transport of ferro- 
chrome rather than of chrome ore will not, therefore, 
be large. Moreover, the production of ferro-chrome 
requires a supply of iron in addition to supplies of 
chrome. The choice, therefore, lies between locating 
the plant in a locality where cheap electric power 
is available or one adjacent to a centre of consump 
tion with a view to saving transport and handling 
charges on the finished product. The ferro-alloy 













































CR te eB 



























TO- 
ore 
hile 
me. 
rTO- 


yme 
; of 
‘ing 
wer 
np- 
ling 
lloy 





ate 


oe 





MAY 5, 1939.) 





523 





ENGINEERING. 





THE ELECTRO-METALLURGICAL 


Quantity. 
r= 
1934. 1935. | 1936. | 1937. 
| | 
1. Ferro- Alloys (long tons) : | 
Spiegeleisen and Ferro-Manganese 2,402 2,772 | 3,753 | 4,523 
Ferro-Silicon ¥ oe ; 16,574 | 19,791 | 26,831 37,301 
Ferro-Chrome eed - 7,864 10.122 | 17,786 18,141 
Silico- Manganese ‘ . . ri (a) 8,937 | 13,839 17,122 
Other Ferro-Alloys (Vanadium, Tungsten, Molyb- 
denum, Titanium, Tungsten Carbide) .. ‘ 10,106 2,139 1,035 18,035 
2. Non-Ferrous Metals Produced by Electro-Thermie or ; 
Electrolytic Methods : 
Aluminium (tons) : 14,222 17,982 21,719 31,572 
Electrolytic copper (tons) 110,264 152,875 | 162,217 190,116 
Nickel (tons) ss . ‘ 3,859 7,988 10,510 20,975 
Electrolytic zinc (tons) ! 101,035 123,858 | 134,814 101,900 
Magnesium and Alloys (tons) 979 1,426 2,449 2,229 
3. Cacium Carbide : 1 ' ie 
Calcium carbide (tons) 50,072 55,234 55,610 63,504 
4. Abrasives : ‘ j f 
Abrasives (crude or partly manufactured) (tons) 30,252 40,979 37,115 58,035 
Silicon Carbide (ground or graded) (tons) ses (b) 3,599 4,183 4,019 


(a) Included with other ferro-alloys. 
NOTES :— 


1. It is possible that a small proportion of the ferro-alloy imports is not produced by electro-thermic methods. 


or ferro-silicon and some ferro-manganese and ferro-silicon is produced in blast-furnaces. 


AND ELECTRO-CHEMICAL 


TABLE IV.—UNITED KINGDOM IMPORTS OF ELECTRO-CHEMICAL 


ELE 


AND 


1938. | 


24,612 
10,486 || 
(a) | 





2,878 | 


9,630 | 


46,254 


39,236 || 
4,027 
| 


(b) Not available. 
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CTRO-METALLURGICAL PRODUCTS. 
Value (£). 

1934. | 1935. | 1936. 1937. 1938. 

| | 
| " 

45,453 | 58,981 | 74,651 101,397 | 89,370 
221,961 261,862 | 380,161 515,000 346,406 
278,276 | 366,604 | 644,699 625,982 | 393,034 

(a) | 111,949 169,900 229,176 (a) 
' 

159,474 | 80,132 | 54,904 294,535 | 192,987 
1,154,343 1,558,210 1,993,246 2,851,300 | 4,220,746 
3,680,371 5,331,447 | 6,851,714 | 11,686,365 8,954,019 

785,616 | 1,492,739 | 2,040,847 3,755,987 | 3,693,093 
1,549,283 | 1,849,210 | 2,219,259 2,439,306 | 1,623,710 

112,531 | 170,055 329,927 319,726 238,041 
572,269 606,214 613,360 691,005 | 629,872 
259,278 283,158 320,999 411,055 277,883 
(b) 140,927 167,059 158,110 154,055 


Some special ferro-alloys, for instance, are produced by the reduction by aluminium 


= The — regarding carbide imports has, of course, recently been the subject of much Government investigation and Parliamentary discussion. 
3. Apart from the imports of unwrought aluminium, copper, &c., there are also substantial quantities of wrought metals imported, the raw materials for which were produced by electrolytic or 


electro-thermic methods. For the present purpose, however, these are neglected. 
e." — of electrolytic zinc are taken as imports of zinc from Australia, Canada and Rhodesia. 
nited States. 


Small quantities of electrolytic metal are also imported from Norway, Poland, Belgium and the 


». Certain quantities of lead refined electrolytically by the Betts process, ¢.g., by the Consolidated Mining and Smelting Company, reach this country, but these have been neglected in this Table. 
























TABLE V.—Unirep Kixepom: Imports oF FERRO-ALLOYS BY COUNTRIES. 
1. Ferro-Silicon. 
Country. 1934. 1935. 1936. 1937. 
Tons. £ Tons. | £ Tons. £ Tons. £ 
British countries 395 4,005 971 10,483 2,315 27,446 5,918 69,494 
Finland 642 10,952 2,116 31,811 42,082 2,718 44,546 
Sweden 3,178 40,907 1,046 13,316 2 53,020 6,018 87,982 
Norway 11,237 150,915 14,519 192,533 16,297 225,746 19,748 265,427 
Austria ; 93 1,310 || 30 6 227 2,880 _ _ 
Other foreign countries 1,029 13,872 || 1,109 13,253 1,627 28,987 2,899 47,551 
rotal 16,574 | 221,961 || 19,791 | 261,862 || _ 380,161 37,301 | 515,000 
2. Ferro-Chrome. 
Country. 1934. 1935. 1936. 1937. 
£ Tons. ‘ 4 T 
British countries 51 sey : r = A — ¥ 20 
Sweden 145,947 5,368 9,958 300,977 7,863 332,975 
—_ ay 832 3,922 5,747 183,574 8,351 231,835 
manos " 2 5,349 114 251 5,580 227 4,614 
Other countries 602 19,096 718 1,830 55,568 1,700 56,538 
Total 7,864 278,275 10,122 366,604 17,786 644,699 _ 18,141 Zz 625,982 _ 
3. Silico- Manganese. 
-- 1935. 1936. 1937. 
— Tons. £ Tons. £ Tons. £ 
eden 2,273 28,444 4,389 54,615 } 63,750 
Norway 6,234 77,173 7,775 96,501 129,482 
Other foreign countries 430 6,332 1,675 18,784 35,944 
Total 8,937 111,949 13,839 i ~~ 169,900 “47 122 ay 229,176 
4. Other Ferro-Alloys. . 
1934. 1935. 1936. 1937. 
Tons. £ Tons. T ¢ : 
British countries ; 366 4,270 vi $570 | 1g z. } Yor : 
“Nn ‘ of 2,468 30,156 509 6,346 —_ 2 20 2 
rato : ° 5,945 70,104 719 12,073 269 3,517 33 2,410 
Germany : 260 8,861 212 7,561 || 330 6,397 | 600 91376 
Netherlands 2 | 23/654 5 | soe |} — 10,389 4 | 13,287 
fmace 206 7,133 353 11,377 40 1,757 75 3,053 
: cined ar / . 2 3,499 1 9,389 || 1 16,808 2 19,596 
United States <i 61 1,893 21 2,134 40 7,699 13 5,104 
her countries 795 9,904 305 4,600 355 | 8,335 || 133 2/626 
are © wt eieSavlk PSS bee Pry | oe Wa eeenoere (Teme ety 
Total 10,105 159,474 2,139 | 980,132 1,035 54,904 || 3880 55,642 
TABLE VI.—Ferrro-ALtoys: WorLD PRODUCTION, 1937.* “(000 Tons.) yin 
’ Ferro- Spiegel- Ferro- Ferro- J ; , 
Country. piege Ferro Silico- Ferro- Ferro- Ferro- Ferro- . 
Manganese. eisen. Silicon. Manganese. Chrome. | Tungsten. |Molybdenum.| Titanium. Total. 
United Kingdon 22. : ; 
Canada 1 1 : 1 18-4 6°38 = - _ 147-3 
rance 59. P aki Se a omy rs 82-1 
Bernas 404 100-2 26-5 - (20-3) — 210-7 
Btaly ‘| 19-4 19-5 16-9 2-9 4:3 0-3 a 3 m8 
Norway ~<p- 4 atl . 0-3 71°6 
Se 66-O$ 32-9 14-6§ 
ee “0 4-65 r wi 143-9 
U.SS.R+ 1-5 0-6 13-8 7°1 17-7 2-0 0-4 $ 
a *eahy a 251-5 54-1 ro — i 
Jauited States 515-3 a 412-4 el 907.7 
Japan} 38-1 0-2 15-1 6-3 0-4 ¥ or 4 
0-2 = 63-8 


* Imperial Institute : The Mineral Iniustry itish Empire and Foreign Countr 
¢ : Mineral Iniustry of the Brit 7 ad Forei , , 
$ Viguees seltie te ane. : Baperte of the British Empire and Foreign Countries. 


| Includes spiegeleisen 


+ Figures relate to 1935. 





industries of France and Germany may be said 
to have resulted from a combination of these two 
factors, but in the case of the Swedish and Norwegian 
producers, who supply a large part of the British 
market, the preponderant consideration has been the 
availability of cheap power. Apart from the possi- 
bility of a protective tariff, therefore, the econo- 
mic feasibility of expanding the British ferro-alloy 
industry is likely to be dependent on whether any 
increased cost of power can be offset by economies 
achieved from proximity to the market. 

As regards supplies of raw materials, it will prob- 
ably be found that a plant situated in this country 
is more favourably placed than one located in 
Norway or Sweden. Considering the principal 
ferro-alloys, high-grade chrome ore suitable for 
the production of ferro-chrome is available from 
Southern Rhodesia, Turkey, New Caledonia, Yugo- 
slavia and India. The principal sources of tungsten 
supplies are China, Burma, the Federated Malay 
States and the United States. Messrs. Murex, 
Limited, obtain a large proportion of their supplies 
from Messrs. Mawchi Mines, Limited, of Burma, with 
whom they are associated, but they are also pur- 
chasers of tin-wolfram concentrates from other 
sources. There is also a small production of tung- 
sten in Great Britain from Cornwall and Devon. 
In the case of ferro-molybdenum the position is 
somewhat different since Norway is the second 

|largest producer of molybdenum. The United 
States is, however, the most important producer 
by a very considerable margin, and the only other 
countries of importance are Mexico, French Morocco 
and Rumania. Vanadium is obtained from Northern 
| Rhodesia, South West Africa and Peru; and tita- 
| nium mainly from India, Norway and the Federated 
| Malay States. It is believed that Messrs. Murex obtain 
| their supplies of titanium largely from the treatment 
of complex tin ores which, in many cases, contain 
| titanium. This applies also to niobium, which 
| occurs in conjunction with tin in Nigeria. It would 
| appear, therefore, that the ferro-alloy interest of 
| Messrs. Murex has arisen largely as a by-product 
|of the special process for treatment of complex 
|tin ores developed by that company. Never- 
| theless, it is clear that, except in the case of ferro- 
| molybdenum and ferro-titanium, the Scandinavian 
producers of ferro-alloys have no advantage over 
British producers as regards availability of raw 
materials. Moreover, the Scandinavian hydro- 
| electric power plants are frequently, of necessity, 
| situated in positions difficult of access and involving 
| heavy transport charges on the raw material from 
| the port of arrival to the plant, and again on the 
| finished product to the port of shipment. In this 
country there are several possible sites where cheap 
coal is available and which are also conveniently 
| situated for cheap supply of raw materials. 
(T'o be continued.) 
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Alternating-Current Circuits. By Prorsessors R. M. 
Kercuner and G. F. Corcoran. New York: John | 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price I. 3s. 6d. net.) 

Tue number of textbooks on the elements of 

alternating-current circuits is steadily increasing, 

and any new work must have some special merit 
if its publication is to be justified. This new work 
by Professors Kerchner and Corcoran, which is 
intended for students familiar with the elementary | 
physics involved and knowing the principles of | 
the calculus, can be said to meet this condition. | 

Although it has no outstanding features challenging 

attention, the treatment is lucid and orderly and | 

avoids undue attention to elementary physics in| 
the earlier chapters, without falling into the pitfall | 
of unnecessarily difficult mathematical presenta- 
tion. The approach is from particular cases to 
general principles, which helps the beginner, though 
it may not appeal to the expert. 

The volume covers all that is to be expected in 

a first year’s course, and is suitable as a basis for 

more advanced theoretical studies, or specialised 

technical application. Little or no space is devoted 
to description or design, but there is sufficient 

directly applicable theory to ensure the volume a 

permanent place on the shelves of an engineer after 

his student days. For example, there is a chapter 
on symmetrical components, in which the applica- 
tion to short circuit calculation is constantly borne 
ih mind; this is followed by a useful chapter on 
the calculation of power-system short circuits as 
carried out in practice. The final chapter on 
transient conditions is perhaps slightly academic 
and in a future edition might with advantage be 
placed before the treatment of symmetrical com- 
ponents, so that the consideration of transient 
and asymmetrical currents could be given in con- 
nection with short-circuit calculations. There is 

a fairly lengthy treatment of filter circuits which 

until recent years were rarely met with in con- 

ventional works on alternating current, but were 
reserved for special treatises on telephone and radio 
engineering. 


R on the Gas Industry in Great Britain. London: 
.E.P. (Political and Economic Planning). [Price 

108. 6d. net.] 

Tue industrial reports periodically issued by the | 
P.E.P. organisation have become widely known as 

being carefully prepared and comprehensive docu- 

ments, painstakingly compiled by an independent 

body drawn from men in responsible positions in | 
many walks of life. This survey of the gas industry | 
does justice to the importance of its subject ; it is | 
a work running into some 150,000 words in which 

the industry is surveyed from the aspect of political, 

social and economic planning from coal to consumer. 

Few will quarrel with the dictum that coal should 

be used economically and in such a way as to pro- 

mote improvements in social standards ; the report 

recognises the vital importance of the gas industry 

in providing smokeless fuel, solid and gaseous. 

The production side of the gas industry consists 
of a few large concerns, of which 180 contribute 
nearly 90 per cent. of the output, and some 1,100 
small units, These small units are held to be a 
source of weakness, and it is suggested that over 
a period of years the manufacture of gas and coke 
should be concentrated at those works best fitted 
to provide economical supply. The existence of so | 
many small units is, held to lead to outstanding 
defects in the industry, including lack of co-ordina- | 
tion on technical and commercial policy and weak. | 
ness in personnel. For these reasons, it is urged 
that the industry should be reorganised, technically 
and structurally, In addition to the concentration 
of manufacture, it is recommended that proper use | 
should be made of available supplies of coke-oven 


variations in calorific value permitted over the 
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most 


to suggest its exclusion. 


| pulsion, apparently on the model of the coal industry. 
The original initiative should come from a governing 
body at the centre, but should proceed regionally, | 
the regional groups being the operating units, leaving 
contact with the consumer to be effected by the 
small local unit within the group. 
that a national gas authority should be responsible 
for these developments, with Government control 
on the lines of the Electricity Commission, 
It is held, further, that some uses of gas, such as 
those for gas fires and for water-heating, have not 
been adequately developed, and that, while the 
industry as a whole is in a sound condition, con- 
sumption per consumer is declining, and the newly 
gained industrial load is not stable ; 
nationalisation, the industry should be ready with 
its own plan, formulated from within. To en- 
courage greater consumption of gas, it is maintained 
that the industry should be permitted to charge for | 
gas on lines similar to that allowed for electricity, 
| namely, by a two-part tariff, with a fixed standing | 
charge covering the cooking load or a little more, | 
and a low commodity charge for additional demands. 
This concession has long been keenly sought by the 
gas industry, but is combated by local authorities 
on the ground that it would penalise the small 
under the mistaken notion that the 
small consumer is synonymous with the poor 
consumer ; there could be no greater fallacy. 
is the bare substance of a report that is full of 
material for thought, even though gas engineers 
may not subscribe to all that it contains. 
report has been five years in preparation, and 
sometimes bears evidence of slight out-of-dateness 
in its subject-matter, but that is a very minor | 
defect in a valuable document that will be studied 
carefully by everyone interested in the industry. 


It is proposed 


to prevent 


By L. F. Biume, G. CaMILLI, 
. Boyastan and V. M. Montstncer. New York: 

John Wiley and Sons, Incorporated. London : 

man and Hall, Limited. [Price 25s. net.] 
THIs is an authoritative work by four members 
| of the staff of the American General Electric Com- 
It deals primarily with essential principles | and there will always be those who, for a variety 
and not with constructional details, assuming a | of reasons, prefer some other than the one advocated 
general knowledge of the subject such as is to be} by any particular writer. Mr. Morgan has adopted 
found in college text-books and handbooks. The} Manning’s formula as the basis of his work, and 
scope is the technical problems of transformer} has been careful to set down in some detail his 
operation and not design as such. This intention | reasons for such a choice: there is much to com- 
is set out in the preface and it may be said that it | mend this formula, which is widely used in Australia, 
has been generally fulfilled, the result being one 
valuable treatises on transformers|in the United States of America. Mr. Morgan 
that has been produced for a long time. It is| includes notes on permissible canal velocities and 
essentially an advanced work and aims at a high | coefficients of roughness for various types of surface 


regulation and on load tap changing. For ordinary 
engineers not connected with a University, access 
to foreign publications may be difficult but this 
does not usually apply to the staffs of such com. 
panies as the General Electric Company. The 
most disappointing sections, bearing in mind the 
general standard, are those relating to voltage 
stresses and transient conditions, though these are 
likely to contain all that is required for general 
reference ; it is also surprising that there is no section 
on mechanical stresses and bracing, nor on protective 
| devices. Tosum up, the treatise, though not exhaus- 
tive, is most useful and is essentially a book to be 
kept at hand for reference. 





| Stream and Channel Flow (Hydraulic Graphs and Tables). 
By E. E. Morcan. London: Chapman and Hall, 
Limited. [Price 25s. net.] 

THE immense labour and painstaking enthusiasm 

which have evidently been devoted to the writing 

| of this book at once impress the reader. Its object 


|is the worthy one of saving the time and trouble 
of those whose work is concerned with the design 
of culverts and channels. Such a book, in addition 
to being intrinsically sound and accurate, must 
| satisfy the exacting test of convenience and adapta- 
bility in daily use. Mr. Morgan has developed his 
graphs and tables with this end in view, and states 
that they have been successfully applied by the 
| Rivers Branch of the Highways and Bridges Depart- 
ment of the Surrey County Council, which he serves 
in the capacity of senior engineering assistant. The 
graphs and tables deal with the discharge properties 
of rectangular concrete channels and of earth 
channels of trapezoidal cross-section, but the text 
| explains how they may be adapted to channels of 
other roughnesses and different shapes. An excel- 
lent feature of the book is the number of well- 
chosen numerical examples introduced to demon- 
strate the procedure which is to be followed in 
using the graphs and tables. 

Whenever a selection of engineering formule by 
several authorities is available, there is bound to be 
some difference of opinion in the choice of one, 


|India and Egypt, and is now in general use 


The first important section deals with | in his work and deals with recent research on flow 


particularly clear. The next section on 
| triple harmonic ” phenomena is also valuable, but 
chapter on impedance characteristics 
seems to be more detailed than is necessary for 
operational problems, although one would hesitate 
The following chapter on 
multi-cireuit transformer impedances, however, 
clears up in a simple manner what is to many supply 
engineers a somewhat obscure point. 
matics in the latter half of this chapter prove 
rather heavy going, but this is hardly to be avoided. 

The descriptions of types and connections and 
of the operating characteristics of transformers 
are adequate and do not call for particular comment, 
but the treatment of that bugbear, the star-star 
transformer, may be commended in passing. The 
same applies to the calculation of short circuit 
currents and impedances by symmetrical com- 
Sixty pages are devoted to the tempera- 
ture rating of transformer and cable connections. 
The information is complete and well selected, but 
here again some of it is more applicable to design than 
gas, and that there should be a limitation of the | operation but it is none the less useful for reference. 
At this point it is perhaps appropriate to note 
country, in order to promote interchange of gas | that information has been drawn almost exclusively 
between districts and standardisation of appliance | from American sources which is perhaps, surprising 
design. The total production and marketing of | on a subject such as this, which has derived largely 
coke should be supervised by a national coke | from the ideas of Reynolds, Rayleigh, Lanchester, 
association. Some form of grouping of gas under-| and other English workers ; 


The mathe- 


the same criticism 


excitation characteristics and core loss ; these are | in pipes and channels. The book is provided with 
| briefly but adequately dealt with, the description | a thumb-index device to facilitate rapid reference 
of the causes and effects of current rushes being | to a required table or graph and has a foreword by 
“non | Mr. C. L. Howard Humphreys, who testifies to * the 


need for a modern work of this kind.” 








KILN PRACTICE IN THE 
CERAMIC INDUSTRIES. 


Tue physical and chemical characteristics of clay 
| products vary greatly, and different heat-treatment 1s 
required in each case. The object of firing is to make 
| the body durable as well as impermeable and, where 4 
glazed surface is required, firing is necessary to vitrify 
| the glaze. The temperature needed to make a body 
| permanent varies from 700 deg. to 1,530 deg. C., and 
for vitrifying glazes the range is even greater, varying 
| from 500 deg. to 1,400 deg. C. Certain clays must be 
| heated in a reducing atmosphere, followed by oxidising 
| conditions ; with others, the order is reversed, but the 
production of kiln gases of a suitable nature is always 
|an important consideration. It follows from the 
various operating conditions that it is impossible to 
| fire every kind of ware at once in the same kiln. The 
| problems involved in kiln operation are so varied that the 
the builders cannot be expected to solve all of them, 
but their accumulated experience often proves to be 
a valuable guide. 

A survey of these various problems and the manner 
|in which they are met by different types of kiln and 
| different fuels was presented in a paper which Mr. John 
| Fox, A.M.I.Mech.E., read before the Institute of Fuel 

in London, on March 23. According to its title, the 
paper dealt with ** Some Factors Influencing the Choice 


takings should be encouraged, if necessary by com- may also be directed to the four chapters on voltage | of Fuels and Kilns in the Ceramic Industries,” but in 
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fact the scope was considerably wider than the title 
indicated, making it impracticable, in a short summary, 
to cover the full range of the topics discussed. In the 
following abstract, therefore, attention is confined to 
the author’s examination of the possibilities of tunnel 
kilns, which he divided into four main groups, namely, 
the direct-flame, muffle, combined direct-flame and 
muffie, and electric types. 

In the direct-flame type, as the name implies, the 
flame traverses the kiln longitudinally and makes 
direct contact with the goods. Ina muffle kiln, a type 
which is used in the fine trade, but not in brick manu- 
facture, the ware is heated by radiation, conduction 
and convection, the flame traversing side flues and 
making no direct contact with the goods. In the 
combined type, direct firing takes place in the furnace 
zone, the hot gases subsequently entering side flues. 
fhe use of electric kilns is chiefly confined to the 
decorated-china trade. The chief difference between 
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heat adjacent kilns. The main disadvantage of this 
method of firing is the high fuel consumption, the cost 
of coal being frequently out of all proportion to the 
value of the ware. Heat-balance figures given by 
Emery some years ago, but applicable to the 
majority of the ovens still in existence, showed the 
proportion of the heat in the ware to be 1-74 per cent.; 
in the saggars, 9-6 per cent; in the brickwork and 
radiated, 36-36 per cent.; the remaining 52-3 per 
cent. represented heat in the waste gases. A compari- 
son of these figures with a typical heat balance, derived 
from Rowden, for tunnel kilns, is given diagrammatically 
in Fig. 1, herewith. 

Radiation losses may be reduced by insulation, but, 
if applied externally, this does not become effective 


Fig. 2. AVAILABLE GLOST PLACING VOLUME 
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curve, adapted exactly to the class of ware. The simple 
straight up and down curve, with a soaking period of 
several hours at top temperature, is nearly always 
suitable for glost (glazed-ware) firing, but the firing of 
clay-ware for the first time (biscuit) is more compli- 
cated. The firing curve must be plotted with great 
care, a8 the output of the kiln is determined by the 
speed at which the cars can be moved through the 
four critical periods in the firing cycle. Close attention 
must be paid, also, to the control of temperature and 
of the atmosphere of the kiln, and to the placing of 
the ware. 

The chemistry of pottery is the chemistry of in- 
complete reactions, continued Mr. Fox, and much 
depends on the atmosphere as well as the temperature, 
with both glost and biscuit firing. Copper in an alka- 
line glaze will produce a blue colour if the temperature 
is moderate and the air supply plentiful, but with a 
silicious glaze the result will be a green; if heated in 
a reducing atmosphere, a red will be obtained. If the 
atmosphere is alternately oxidising and reducing, a 
combination of these colours will result. Similarly, 
chrome compounds normally produce greens, but in 
a strongly oxidising atmosphere, buff. An apparent 
increase in thermal efficiency, therefore, may result 
in a higher proportion of second-quality goods, 

Comparing the heat balances shown in Fig. 1, it will 
be seen that the use of tunnel kilns reduces chimney 
losses by 53 per cent., but that radiation losses are 
considerably increased. The old 17 ft, 6 in. round 
oven has a total radiating and absorbing surface equal 
to six times its cross-sectional area ; the corresponding 
area of a normal tunnel kiln, say, 250 ft. long, by 
4 ft. 6 in., by 4 ft., is some 230 times its cross-sectional 
area. When comparing open-flame with muffle kilns 
it is necessary to bear these facts in mind. Since 
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kilns for bricks and those for pottery, according to the 
author, is in the method of , brick kilns using mainly 
small coal or coal dust, and fine-trade kilns, producer 
¥as or town’s gas. Tunnel kilns offer the general advan- 
tages of regular output, even burning, flexibility, and 
absence of smoke. Maintenance charges are very low, 
working conditions are less arduous than in the inter- 
mittent type, and handling of the goods is minimised, 





as the kiln acts as a conveyor between the point of 
manufacture and the loading station. .The disadvan- 
tages are a higher capital cost and slightly higher fuel 
consumption, and the additional power charges necessi- | 
tated by the auxiliary equipment. 

Bottle kilns were almost universally employed in the | 
fine ceramic trade until about twenty years ago. Most} 
classes of general earthenware were fired in open-flame | 
circular kilns, generally of the up-draught type, but | 
muffle kilns were also used for glazed tiles, fireclay | 
Sanitary goods, and some glazed art ware. In a few | 
ases attempts were made to utilise waste heat to pre- 


until the temperature is near its maximum ; moreover, 
firing times and conditions must be modified when a 
kiln is altered in this manner. Mechanical stoking might 
obviate this difficulty. In kilns used for firing biscuit, 
high-temperature inside-face insulation will generally 
more than pay for the extra cost of construction. On 
the basis of a cqmparison of placing volumes, the 
round oven does not compare favourably with the 
tunnel kiln, as is shown by Fig. 2, herewith, 
in which the comparative arcas marked a represent 
the spaces between bungs; 6, the volumes occupied 
by the saggar sides and bottoms; and c, the inside 
volumes of the saggars. The oven represented 
in the diagram was 13 ft. high to the shoulder 
and 17 ft. 6 in. in diameter. A tunnel kiln used 
for pottery should show a higher average standard 
of quality than is obtained with other methods of firing, 
and the duration of the firing cycle should be consider- 
ably less. To obtain high-quality ware, however, it is 
necessary to adhere closely to a predetermined firing 








about 1920, the two types have been built all over the 
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world in roughly equal numbers. The fuel consump- 
tion of a muffle averages about 12 per cent. more than 
that of an open-flame kiln of the same dimensions, but 
open setting may be employed in a muffle for ware which, 
in an open-flame kiln, must be set in saggars, and as a 
result the consumption per piece may be lower in the 
muffle. The capital cost of the direct-flame type is 
always lower than that of a muffle. 

The fuel used may be coal, oil, town’s gas, hot 
producer gas, clean producer gas, or electricity. For 
these several fuels the gross cost per therm, including 
capital charges, labour, handling, power, etc., will be 
approximately as follows :—Coal, 1-10d, to 1-60d. ; 
oil, 2-75d. to 3-00d.; town’s gas, 2-50d. to 4-00d. ; 
hot producer gas (coke), 1-45d. to 1-80d.; clean 
producer gas (coke), 1-80d. to 2-20d.; electricity, 
7d. to 104d. The economics of electric firing still 
require to be proved, at least so far as this country is 
concerned. Electricity at approximately 10d. per 
therm is giving satisfactory results with decorating 
kilns in North Staffordshire, and reports from the 
Continent and the United States show that biscuit and 
glost firing by this method are commercially possible. 

The W li-Duckham circular tunnel kiln, illus- 
trated in plan in Fig. 3, on this page, is of a type that is 
unique in many ways. In this design the ware, 
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instead of passing through the kiln on cars, is carried 
on « circular tray which is made to revolve, the speed 
1t the circumference varying from 18 in. to 3 ft. per 
hour, aceording to the nature of the product. A cross- 
section of the kiln at the firing zone is shown in 
Fig. 4, on page 525. The type possesses the advan- 
tages of convenient shape for restricted sites, low 
capital cost, avoidance of car shunting, greater placing 
volume, and reduction of straight-line radiation down 
the kiln, In some factories, however, it may prove a 
disadvantage to discharge the kiln at the loading point. 
The relatively short working platform, also, may necessi- 
tate shift working. Fuel represents the principal 
operating cost, but it is found that the weight of ware 
passing through the kiln does not affect the consump- 
tion to any great extent. This applies to tunnel kilns 
generally. Cases in point are two precisely similar 
circular kilns operating at the same temperature. In 
one, where the loading is heavy, 7} cwt. of coke are 
consumed per ton of ware. The second kiln burns 
24 cwt. per ton of ware, but in this case the articles to 
be fired cannot be placed closely. When earthenware 
or sanitary ware is being fired in saggers, the consump- 
tion is about 15 ewt. per ton of ware. 








THE FORMATION OF CONTOURED 
SHEET METALS BY STRETCHING. 


Iw light plating construction, such as that of motor- 
car bodies, aeroplane fuselages and wings, and guards 
for moving machinery, the older methods of laboriously 
hammering the parts into shape is rapidly giving place 
to forming in’ the hydraulic press. It should be 
explained that the parts referred to are those 
having irregular, and often complicated, contours, the 
formation of regular parts, such as cylinders, being 
effected by processes such as rolling. But, although the 
hydraulic press is an ideal tool for shaping light metal 
sheets, its use in practice is limited to cases in which 
a sufficiently large number of the parts is required 
to make it economically worth while to manufacture 
the necessary blocks and dies. This condition does 
not always obtain, for in both the motor car and the 
aeroplane design changes frequently, and only a rela- 
tively small number of parts of one particular type 
may be required. In order to secure the advantages 
of rapid, uniform and accurate production which are 
characteristic of hydraulic pressing, without having to 
sink capital in a large stock of blocks and dies, Messrs. 
Junkers’ Flugzeug- und Motorenwerke A.G., Dessau, 
Germany, experimented some years ago with a process 
consisting of stretching the sheet metal over wooden 
formers, the cost of which cannot, at the most, exceed 
that of the patterns which would be required for the 
dies alone if hydraulic pressing were employed. Since 
that time Messrs. Junkers have developed the method, 
and it is now largely employed in the construction of 
the all-metal aeroplanes with which their name is 
associated. It is the purpose of this article to give 
some account of the method. 

Apart from the saving and convenience of a wooden 
former—or pattern, as we prefer to call it to 
prevent ambiguity—the stretching machines are, in 
general, much simpler than the usual hydraulic press. 
Chey naturally vary in detail with the particular type 
of work to be done in them, but consist, essentially, 
of one or more hydtaulic rams and suitable hand 
operated jaws for gripping the sheet metal. A typical 
assem bly is shown in Fig. 1, on this page, in which an 
aeroplane wing-tip, which has just been shaped from a 
flat strip, is seen. The wooden pattern occupies the 
centre of the illustration. It rests on the table of 
the hydraulic ram, which lies between girders carrying 
the jaws in which the ends of the strip are gripped. 
rhe girders are in the position they occupy at the 
finish of the operation. ‘They can be moved laterally 
to suit the particalar length of strip concerned 
After the pattern has been attached to the table and 
the strip firmly clamped, the table is raised under 
a light pressure, to bring the pattern into contact with 
the strip, and then more slowly until the desired shape 
has been attained, the pressure on the ram being 
increased during the stretching stroke. 

The method of operation will perhaps be better 
understood from Figs. 2 and 3, on this page, 
which show virtually the same machine arranged 
for two different forms of product. This machine has 
two rams and can exert a pressure of 150 metric 
tons. The table surface is 300 mm. (11-81 in.) by 
2,500 mm. (98-42 in.) and has a vertical traverse 
of 800 mm. (31-49 in.). The base consists of a fixed 
structure of I-beams below the floor, on top of which 
are the cross-girders which carry the clamps. These 
girders can be traversed, so that their inner faces 
are at the required distance apart, between the 
limits of 450 mm. (17-71 in.) and 2,000 mm. (78-74 in.). 
Though normally rallel, they can be set to 
an included angle of 36 deg. in the horizontal plane 
should the work require it. The clamps are not 
continuous, but are made in comparatively short 






























































SHEET-METAL STRETCHING PRESSES. 


MESSRS. L. SCHULER A.G., GOPPINGEN, WURTTEMBERG, GERMANY. 



































Fic. 3. 150-Ton Press Set Up ror Narrow WORK. 


sections. This enables them to set either in a straight ; close together, as a narrow piece with a fairly wide 
line, as shown in Fig. 2, or in an irregular or regular | spread is being shaped. The clamps are attached to 
curve on top of the girders, as required. The machine | the cantilever ends of the girders, i.e., they are parallel 
is shown in Fig. 2 stretching a wide sheet, the clamps | to the ends of the table and not to its sides. The clamps 
being arranged parallel to the sides of the table and | seen along the top of the near girder are, of course, 
the girders fairly wide apart. In Fig. 3 the girders are taking no part in the stretching, being merely left in 
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Fig. 5. 


place for convenience, 
Figs. 2 and 3 houses the hydraulic equipment and 
controls. The cross-girders can be adjusted while the 


The pedestal seen in both | 


work is under load by the worm gear seen in Fig. 3. | 


This gear is actuated by an electric motor. 

The photographs reproduced in Figs. 1 to 3 by no 
means illustrate all the types of work that can be 
done on the stretching machine; aeroplane wing 
tips of a sharply semi-elliptical contour, measuring 
about 10 ft. long by about 5 ft. wide at the base, are 
readily fashioned. The pattern is, as before, built up of 
wood, though in such a case, in order to save material, it 
is not solid throughout, but consists of a solid external 
rim with a latticed interior. In a different category 
comes the type of work shown in Fig. 4, on this page. In 
this illustration a pattern for producing the very 
irregular work seen in the foreground is mounted on 
the table of a small machine. The machine does not 
differ in principle from those already described, but 
the pattern is reinforced at the edges, where the 
stretching stress is particularly heavy, with metal 
strips. 
the top of the work cannot’ be produced by stretching. 
The plain sheet is first stretched over the pattern, 
when the gap in it is filled by the segmental piece, 
obviously displaced in the illustration. The sheet is 
then cut away and, the segmental piece having been 
removed, the flange is bent over by wooden mallets 
or rubber hammers by hand. This hand work is some- 
times useful in removing wrinkles and in starting the 
process where deep grooves are present. Wrinkles, 
however, are not liable to form unless the difference 
between the levels of adjacent parts exceeds 4 in. 
Where a large number of pieces have to be produced, 
grooves or depressions in the work can be made by a 


It will be realised that the flanged * bay ” in | 
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and screwing much in the same way as a moulder’s 
pattern is made, care being taken to see that the wood 
is disposed so as to stand the stresses due to the 
| stretching of the sheet over it. The surface must be 
| smoothed and polished to reduce friction. Lubrication 
| of the pattern surface or of the sheet or strip should 
| not be effected by any of the greases used in drawing 
| operations as these nearly always contain water, which 
| tends to soften the surface of the wood. Vaseline, 
| tallow, powdered talc, or powdered soapstone have 
been found effective. Where the patterns are likely 
to be subjected to repeated use the surface is protected 
| by the application of a synthetic wood or, as already 
stated, by strips of metal on exposed ridges and so 
| forth. For very hard metals which have to be pre- 
| heated before stretching, the patterns are made of 
| light castings. Stretching, however, is mostly done 
| with the material in a cold state. Jobs involving much 
| deformation should be done in stages with annealing 
periods at intervals. It is recommended that all 
stretched parts should be annealed. The machines 
| shown in Figs. 1 to 5 are all manufactured by Messrs. 
L, Schuler A. G., Géppingen, Wiirttemberg, Germany. 
| Other stretching machines embodying modifications for 
specific purposes are also made, including presses with 
| a variable capacity of from 15 metric tons to 150 metric 
tons, presses with rotatable tables, etc. We wish to 
acknowledge the courtesy of Messrs. Schuler in accord- 
ing us permission to publish the illustrations referred to 
above. 








DIE-CASTING PRACTICE IN THE 
UNITED STATES. 


Ir need scarcely be pointed out that the production 
of die-castings, needing as it does both special mach- 
inery and intimate familiarity with a special technique, 
is not a function of the ordinary foundry. Die-casting 
is a process made wide use of in the United States. 
| Production is divided among a few large plants, some 
| having branches ; a considerable number of independent 
| medium-sized plants; and a still larger number of 
| small plants, also independent. The last two classes, 
| for the most part, have a more or less localised con- 

nection and by thus concentrating on the relatively 
specialised work which such a connection affords are 
able to keep down operating costs and, when general 
business conditions are good, to keep their plants 
fully occupied for the greater part of the year. Prob- 
ably the best way of outlining die-casting practice 
in the United States is to describe that of one of the 
medium plants which is occupied mainly with small 
castings, though a considerable quantity of larger 
ones are also turned out, We have accordingly selected 
as a good modern example, the practice of Messrs. 
|Mt. Vernon Die Casting Corporation, whose works 
are situated just outside the limits of New York City 
and who produce both zinc-alloy and aluminium die- 
castings, with occasional brass-alloy castings. 

To give some idea of the lay-out of such a works it 
may be stated that all casting work is done in a single 


| storey building with a saw-tooth roof affording excel- 
| lent lighting. The building is, in plan, nearly square 


and has a floor area of some 18,000 sq. ft. ‘The cast- 
ing machines are arranged along three sides with 


hydraulic ram carrying a die and situated above the | their long axes at right angles to the walls and are 


pattern. 


In the machine illustrated in Fig. 5, above, the 
table can be tilted by means of a heavy screw so that the 


separated from one another by movable steel screens. 
The centre of the floor is devoted to benches and 


amount of stretch across the work can be varied. | machines on which the castings are fettled and any 


The clamps in all cases are of the quick-acting eccentric 


machining required by customers is done. Other 


type and are actuated by the long hand levers shown. | space is reserved for packing and despatch and for 


It is not claimed that stretching is a process that 
can be carried out with unskilled labour. The operator 
must be able to judge when the maximum extension 
of which the material is capable has been reached 
and must be able, if necessary, to divert the stretching 
from one area to another by cutting the metal in the 
region of the clamps. At the same time, it is reeom+ 
mended that, in shaping the sheet to be stretched when 


the cut is irregular, care should be taken to avoid | 


sharp re-entrant angles, as these are liable to start a 
tear. Rounding off the edges of the cut surface is 
also recommended. The sheet is cut to a size and 
shape obtained by direct measurement of the length 
and breadth of the pattern, and an allowance of from 
4 in. to 6 in. is made for clamping, according to the 
size and shape of the pattern and the direction of the 
stretching plane. This plane must always be parallel 
to the edge of the table, or the strip has a tendency 
to slip. Conical parts can generally be readily dealt 
with by arranging for two to be stretched simulta- 
neously, the pattern being made with the slope of the 
two in opposite directions so that the tendency to slip 
is neutralised. This method of making two parte at 
once is also convenient from the point of view of 
economy of material, since only two clamping edges 
instead of four are needed. The two parts need not 
be duplicates. 

The formers, or patterns, are usually made of 
seasoned hard red beech built up to shape by glueing 








storage of samples and small tools. The diés are con- 
structed in an adjacent building with a well-equipped 
tool room. The basement of this building is occupied 
partly by die stores and partly by the compressed-air 
and hydraulic installations for operating the die- 
‘casting machines. A floor above the main tool room 
accommodates the necessary offices as well as a second 
tool room in which some of the lighter work is done. 
Each die-casting machine has its own individual 
furnace but the alloys are prepared in a small room 
adjacent to the die-casting floor. A very large pro- 
portion of the Mt. Vernon Company’s output, as in 
practically all American die-casting plants, is in what 
are known as the Zamak alloys, identical with the 
Mazak alloys of Great Britain. These alloys contain 
zine of a high degree of purity. The No. 3 alloy of 
this series, which is used exclusively at Mt. Vernon, 
for instance, contains 3-9 per cent. to 4-3 per cent. 
of aluminium, 0-03 per cent. of copper, and 0-03 per 
cent. to 0-06 per cent. of magnesium, The remainder 
consists of zinc which is over 99-99 per cent. pure. 
Most of the other output is in aluminium alloys, of 
which the A.S.T.M. Alloy No. VII is most generally 
employed. This alloy contains 4-0 per cent. of copper 
and 4-5 per cent. of silicon, the remainder being 
aluminium. The alloys are generally made up in the 
alloying furnace room as required, although some of 
them are stored in ingot form at the machines. The 
zine furnace in the alloying furnace room is arranged 
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for the convenient ladling of the molten metal into an | 


ingot-casting machine. This has an endless chain 
. carrying the moulds slowly from the furnace, the speed 
being arranged so that the metal has solidified by the 
time the moulds reach the discharge station at which 
the metal is automatically knocked out, the moulds 
remaining on the chain, and being returned for re- 
filling at the furnace. The ingots are loaded at the 
discharge station on to hand trucks for delivery to 
the casting machines near which they are stacked as 
shown in Fig. 1, annexed. The operators feed the 
ingots into the metal pots of the machines as required. 
The gates, sprues and fins removed at the dressing 
benches are not generally returned to the machine 
furnaces, but to the alloying room. 

The machine shown in Fig. 1 is one of the seven used 
for die-casting the zine alloy. These were designed 
and constructed at the Mt. Vernon works. The steel 
channel base carries the furnace, seen at the right hand, 
and is provided with a pair of rails on which are carried 
the machine proper. This runs on small wheels and 
does not, of course, move during the casting operations, 
the wheels being provided as a means of readily 
separating the machine and the furnace for inspection 
and repairs. The machine consists of a pair of end 
castings connected by four screwed stays. The casting 
seen at the left carries the hydraulic cylinder which 
traverses the movable die-plate and holds it against 
the fixed die-plate attached to the right-hand end 
casting. The movable die-plate is attached to a 
casting sliding on the stays, this casting being con- 
nected by toggle gear to the piston rod of the hydraulic 
cylinder. These parts can be readily identified in 
Fig. 1, but the square bars at the sides of the machine 
call for some comment. Their function will be clearer 
from the enlarged view of the moving die-plate of a 
zinc-alloy machine shown in Fig. 2, page 529. The 
bars are seen at the top and bottom of the illustration 
and are formed with an inclined portion between two 
horizontal lengths. The end horizontal part of the 
top bar, it will be seen, passes through the yoke of 
a slide having vertical movement in the moving die- 
plate. As the movable die-plate travels towards the 
fixed one it will be evident that the slide will be forced 
down by the inclined part of the bar. This movement 
is required for inserting and withdrawing the cores. 

As it happens, however, in the particular castings 
being made in the die-plate shown no core is required 
in some of the moulds, the top bar being referred to 
as the action is more easily grasped from it. The 
mould in the background has, on the contrary, a core, 
which is identifiable by its oval shape. The operating 
bar can be seen behind the core, but the yoke is not 
visible. In the position of the dies illustrated it can 
be imagined that a casting has just been removed 
and the core is therefore retracted. When the dies 
are closed for a fresh cast it will be appreciated that 
the core is pushed inwards and then lies in the oval 
recess formed when the dies are in contact. Referring 
again to Fig. 1, the furnace may now be considered. 
This is constructed with cast iron sides and has a 
well-insulated refractory lining. Two methods of 
tiring, i.e., oil and gas, are provided, oil being used for 
melting the solidified metal when the machines are 
cold and gas being employed to maintain a substantially 
constant temperature once the desired conditions have 
been reached. Above the metal pot within the 
furnace is a yoke carrying an air cylinder the piston 
of which is directly coupled to a plunger working in a 
cylindrical chamber in the pot. Assuming the 
chamber to be filled with the molten metal, air ad- 
mitted to the cylinder depresses the plunger and forces 
the metal into the moulds, through a passage in the 
die-plate, at a pressure of about 900 Ib. per square inch. 
The return stroke is effected by the spring seen on top 
of the air cylinder and, on the plunger nearing the 
top of the chamber, it uncovers an opening in the wall 
so that a fresh charge of metal flows into it by gravity 
from the pot. 

To follow the subsequent course of the metal, 
reference should again be made to Fig. 2. The metal 
enters the moulds at the centre of the die-plate, the 
solid plug of metal leading from the metal supply 
being known as the sprue. This point is identified 
by the conical sprue in projecting from the movable 
die-plate ; the purpose of this pin is to deflect the 
metal into the four gates or runners radiating in cruci- 
form fashion from it, as it «pposes the metal flowing 
from the hole in the opposite plate. The die-plate 
shown consists of four moulds, those at the front and 
bottom forming single circular objects and those at the 
top and back being compound, i.e., having more than 
one different part cut in the one die. A casting from 
this assembly is shown in Fig. 3, page 532, the two 
views showing, respectively, the front and back of the 
casting. The sprue can be easily made out in the 
centre of each group with the main gates radiating 
from it. These gates branch into subsidiary ones, 
where more than one part is concerned, and are particu- 
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larly noticeable in the parts at the right hand of the | 


illustration. 
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and bottom of the view will be recognised as that to | 


which the core seen in the background of Fig. 2 belongs. 
These castings are of zinc-alloy. They are detached 
when the die-plates are opened by ejector pins and 
are then placed on a bench to cool, being subsequently 
transferred elsewhere for the removal of the sprue, 
gates and fins. It will be appreciated that, however 
closely the die-plates originally make contact, fins 
are bound to occur since molten metal under pressure 
will enter the smallest crevice. It is, indeed; possible 
for metal to spurt occasionally from the joint and, in 
order to avoid accidents from this, the lever of the 
air cylinder control valve is carried well away from 
the region of the die-plates, as shown in Fig. 1. 

The machines for die-casting aluminium alloy are 
of two types, but all have hydraulic and toggle gear 
for the die-operating mechanisms arranged in a manner 
generally similar to that of the zinc-alloy machines. 
The furnace and die-plate end of a machine of the kind 
most commonly used is shown in Fig. 4, page 532. This 
will be recognised as being of the more or less conven- 
tional gooseneck type, the distinctive term being 
given it on account of the characteristic contour of the 
pressure chamber. No plunger is employed in this 
machine, the molten metal being forced out of the 
chamber by admitting air at a pressure of about 
450 Ib. per square inch. This pressure method is 
adopted instead of the plunger mechanism: owing to the 
deleterious effect of the higher temperature aluminium 
which has a corrosive action on the working parts. 
The chamber is not a fixture but is carried on a system 
of links developed at Mt. Vernon, by which it can be 
raised out of and lowered into the metal pot. The 
gooseneck communicates with the fixed die-plate 
through a conical nipple. The chamber is shown in 
the casting position, although the moulds are open 
in the illustration, and in this position the nipple is 
held tight against a matching hole in the fixed die-plate 
through which the sprue passes. The conical sprue 
pin is attached to the moving die-plate and the gates 
radiate from its base. In the particular die arrange- 
ment shown, seven small castings of two different 
types are being cast together, as will be clear from the 
specimens lying on the machine base at the left. The 
tapered tube seen in the centre of the parts is the sprue 
which is, of course, detached with the gates. To fill 
the pressure chamber, also to keep it hot between 
casts, it is lowered into the metal pot to the level 
indicated by the metal adhering to the exterior. 

The other type of aluminium alloy die-casting machine 
is of the so-called “ cold chamber” type, though it 
differs somewhat in details from most other cold 
chamber machines. It is illustrated in Fig. 5, page 532. 
While used chiefly for aluminium alloys, it can readily 
be employed for brass and other copper-base alloys. 
The metal is delivered to the moulds in a semi-molten 
or plastic state as opposed to the liquid condition 
obtaining in the machines described above. The 
furnace, it will be recognised, is quite independent 
from the maehine ; the metal, held in it at the correct 
temperature, is ladled into the cold chamber as required. 
This chamber is simply a very thick cylinder open at 
the top and closed by a plunger at the bottom and has 


The oval part which is seen at the top! the necessary sprue hole to the die-plates. Above the 








PruneerR Dre-Castine Macuine ror Zinc ALLoys. 


chamber is a hydraulic cylinder the ram of which is 
forced down on the metal in the chamber with a 
pressure of 8,000 lb. per square inch. When the metal, 
the amount of which is slightly more than is necessary 
to fill the mould, is struck by the plunger, most of it 
is forced intothe mould, though a plug remains in the 
chamber. The bottom plunger is locked in place 
while the casting is being made and offers the necessary 
resistance to the hydraulic ram, but when the operation 
is finished it is unlocked. The ram is then traversed 
further downwards and pushes the plug of metal lying 
on the bottom plunger into line with a port through 
which it can be removed for remelting, the sprue being 
sheared off in the process. The bottom plunger is 
then returned and locked for the next charge. The 
remainder of the machine calls for little comment 
except that it may be noted that the toggle gear is 
heavier than that of the machine shown in Fig. 1, 
the pressure to be applied to the die-plates being neces- 
sarily much greater. The offset bars for core movement 
are well in evidence in the illustration, though the core 
slides are not in place as the particular casting being 
made is not cored. 

The machine requires two operators. The man on 
the left is pushing over the ejector lever while the one 
on the right attends to the furnace and charging. 
This naturally makes it a somewhat expensive machine 
to operate as the other machines only need one atten- 
dant. It is also more costly to maintain in spite of the 
fact that the somewhat lower temperature of the 
plastic metal is not so hard on the dies as the higher 
temperature of fluid metal. The machine has also a 
much slower rate of production than the other two types 
referred to above, as the speed of casting is about 
70 shots an hour as a maximum. The gooseneck 
type of machine can be operated at a maximum of 
110 shots per hour, and the zine alloy machine up to 
300 shots per hour, which makes the last-mentioned, 
from a purely production point of view, much the most 
useful machine. Nevertheless, in spite of its draw- 
backs, the cold-chamber machine occupies a definitely 
useful place in the industry, since aluminium-alloy 
castings of greater density, free from porosity and of 
somewhat better physical properties than those from 
the gooseneck machine can be made in it. Most die- 
castings of this material are not subjected to stress, 
but in some, e.g., those used for certain parts of aero- 
planes, no risk of porosity can be allowed, while they 
must be as light as possible. The cold chamber 
machine gives very good results for this class of work. 
Some aluminium alloys, moreover, have greater strength 
than alloys not suitable, as regards freedom of flow, 
for the gooseneck machine, and these alloys can be 
handled freely in the cold-chamber machine. 

It will be clear from Fig. 2 that the several parts made 
at one casting in one pair of die-heads are not formed 
from cavities in a single large die, but that there are 
four separate dies, not counting the central block 
carrying the sprue pin. Unit dies of this kind are 
employed in a large proportion of the work done at 
Mt. Vernon. They are, for the most part, 6 in. or 
8 in. square and are so made, as regards gates, etc., 
that either two or four can be used simultaneously in 
the same machine. The dimensions are standardised 
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so that complete interchangeability of the dies is 
obtained, and they are held in a frame or chase made 
to suit the sizes concerned. As such unit dies are 
comparatively small and easy to handle, they can be 
changed very rapidly. The dies can be constructed 
and arranged that, if required, cores can be pulled 
from three, and sometimes from four, directions ; 
hence a wide variety of castings can be made. One 
or more die spaces can be blanked off if all four are 
not required for a particular lay-out. Normally, 
however, full use is made of the die-heads, and as 
many of the dies have multiple cavities and all the 
dies are filled together, the number of castings produced 
per shot is large. 

Reference was made above to the effect of the molten 
metal on the dies. This is known as thermal fatigue 
or “ heat checking,” and is a form of surface failure, the 
die after it has been used for a varying period developing 
fine cracks, which eventually spread and deepen until 
it is no longer practicable to grind them out. In an 
advanced stage the cracks result in unsightly fins on 
the castings. Heat checking depends more on tem- 
perature than on use: the dies for zinc-alloy castings, 
for instance, will last almost indefinitely without 
showing it; those for aluminium alloy, which has a 
higher casting temperature than zinc alloy, will suffer 
in time; while those for brass alloys, having a still 
higher melting point, heat-check rapidly and require 
relatively frequent re-dressing. This operation is, 
however, not a particularly difficult one at Mt. 

érnon, where skilled toolmakers are employed 
who are able to make dies directly from the drawings 
of the parts to be cast, that is, they find it unnecessary 
to have drawings of the dies themselves. The consequent 
Saving in both time and expense, together with the. 
use of the unit-die system, should conduce to 


fconomical running of this plant. About 80 per cent. 
of the dies are of the unit type, but if a casting is 
required which is too large for a standard die, the 
Tame can be removed from the machine and a single 
tge die used, as in the more conventional die-casting 
machine. All the machines in the plant will accom- 
modate at least two dies and some four dies. They 


are therefore larger than the conventional single-die 
machine and probably run at a somewhat slower speed, 
but since one operator can produce almost twice as 
much, or four times as much, as the case may be, 
on the unit-die machine than an operator on the 


them at this point. These men separate the castings 
proper from the main gates and, in those cases in which 
a number of parts are cast together, classify the parts 
into different boxes. They are also trained to inspect 
the parts so that defective castings which may have 
escaped the notice of the machine operator can be 
intercepted at this point. If the gate is too heavy to 
permit of being broken off by hand, circular or band 
saws are used for parting. The boxes containing parts 
from which the gates have been separated are carried 
by hand or wheeled to the benches and machines where 
the fins are removed. The most usual fin-removing 
machine is of the die type and is either a power-operated 
or foot- or hand-operated press. In some instances 
parts produced in multiple-impression dies are cleaned 
up in presses which take either the entire casting or a 
portion of it and shear off gates and fins at a single 
stroke. An example of such a process is given in 
Fig. 6, page 532. This shows an aluminium-alloy 
casting, from a four-die press, consisting of two kinds 
of parts, similar parts being arranged on each axis ; 
thus, the group in the foreground and that which has 
been inserted under the press are duplicates of six 
parts each. The press shown is of the hand-operated 
fly type, and one blow only is needed to effect the 
separation. The casting is then turned end for end to 
deal with the group in the foreground, and the two 
groups on the cross-piece are subsequently dealt with in 
another machine. 

Tools of this type are used for all castings where the 
quantity ordered is sufficient to make the fabrication 
of the necessary dies worth while. This is not an 
| expensive job, as the tools are made from the parts 
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without special drawings having to be prepared. Some 
castings, especially in the zine alloys, which are mal- 
leable, have the holes required in them punched rather 
than cored, since the equivalent of a punching operation 
being needed in any case to remove fins from the holes, 
it is just as easy to shear a thin section as to clear the 
fins. A good example of this is an electric-lighting 
fitting in the form of a shallow disc-shaped piece having 
| in some cases three holes and in others five holes. The 
| holes, which are about 1} in. in diameter, are punched 
| one at a time on an indexing fixture which is rotated 
through an angle of either 120 deg. or 72 deg., according 
|to whether three or five holes are required. This 
| practice makes it possible to use a common die only 
| and to produce with it pieces of different kinds. Some 
| fin-removing operations and some machining, the latter 
| when required by customers, is done in lathes ranging 
| from the simplest hand types having the cross-slide 
| operated by a lever, to turret lathes in which two or 
|more tools may be brought into use. On the other 
| hand, some castings, on account of their shape, do not 
|admit of fin clearing by machine, and files have to 
| be used. This applies to castings made in small quan- 
| tities, but efforts are made to minimise hand work as 
| it is generally a slow process, while the results are not 
|uniform. It has been found that the saving of time 
by machine cleaning-up offsets the cost of the punches 
used for it, and the cost per piece to the customer is 
| reduced even though the tools, along with the dies, 
are charged to the job. 

Apart from fin removal and turning, some of the 
castings have to be drilled, screwed or tapped, and 
standardised fixtures are used of which only the parts 
of the jaws actually gripping the casting vary. These 
jaws are mounted in a slide and are actuated by cam 
gear giving a quick-acting movement. The ends of 
| the jaws are sometimes parts of a die-casting with which 
| the casting to be tapped or drilled mates when com- 
| pleted, if such a mating casting happens to be available. 
| Otherwise the grips are shaped from steel so as to 
| position the part accurately and keep it from turning 
| while being machined. It was stated earlier that the 

Mt. Vernon plant had been selected as a good modern 
| example, but it is not desired to leave the impression 
| that all the methods and processes employed in it are 

practised in every die-casting works in the United 
States. Some are found in one place and some in 
another, but the combination dealt with here is, we 
| understand, virtually the only case of its kind. We 
| are indebted to Mr. Herbert Chase, M.E., M.S.A.E., 
for the information on which this account is based and 
for the illustrations accompanying it. 





| THE WESTLAND LYSANDER MARK II 
MONOPLANE. 


PerMissIon has just been given for the publication of 
some details of the Westland Lysander Mark II mono- 
plane, which has been developed from the already 
successful Mark I type, nowin use in regular squadrons 
of the Royal Air Force. Briefly, the Lysander is a high- 

| wing monoplane designed specifically for Army work 


single-die machine, the advantage, both in speed of | and well equipped for reconnaissance, offensive and 
production and economically, of the system is apparent. | defensive purposes. Some leading particulars are :— 

In referring to one operator per machine it is to be | Length, 30 ft., span, 50 ft.; dihedral, 3 deg. ; fully 
understood that his duties end with the ejection of | laden weight, 5,920 lb. ; and service ceiling, 26,000 ft. 
the castings from the dies, and helpers take charge of 


|A maximum speed of 230 m.p.h. and the ability to 
fly under full control at 55 m.p.h. is a good performance 
for an aeroplane with a wing loading of 23 lb. per 
|square foot, The essential difference between the 
| two types is that the Mark II is powered by a Bristol 
Perseus XII, sleeve-valve engine developing 905 h.p., 
whereas the Mark I has a Bristol Mercury XII. poppet- 
| valve engine of 890 h.p. Both types are fitted with 
|a controllable-pitch airscrew. The increase in power 
is small, so that the performance remains virtually 
the same, but from the point of view of reliability and 
maintenance work the installation of a sleeve-valve 
engine, with its fewer working parts, is an advantage 
to a squadron which may have to operate from bases 
with few facilities for repairs. At the same time the 
engine mountings have been redesigned and the 
electric generator, air compressor and vacuum pump 
are now driven from a gearbox attached to the air- 
frame. These accessories can therefore remain fixed 
to the frame when an engine removal becomes 
necessary so that the labour of replacement is 
considerably reduced. 

The construction of the airframe involves the use of 
a number of extruded sections in light alloys and 
mention must be made of the undercarriage which is 
essentially a horseshoe-shaped member ot box section 
extruded in a magnesium alloy. The extremities of 
its limbs carry the landing wheels sprung on oleo 
[legs ; and one machine gun and a 250 candle-power 
| landing light are housed in each “spat.” This method 
| of construction allows ample room for the operation 
| of the hook for picking up messages and obviates the 
| occurrence of bent axles on a machine which may have 
| to operate from uneven landing grounds in a fighting 
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area. Two small brackets of aerofoil section can be 
fitted to the undercarriage just above the ‘ spats” 
for carrying bomb racks or the containers in which 
supplies are dropped by parachute. The main planes 
are tapered towards both tip and root and are provided 
with Handley Page slots along the full span of their 
leading edges. Flaps fitted to the inner halves of the 
trailing edges are operated automatically by the leading 
edge slats. This combination of flaps, slots and slats 
gives the machine control at both low speeds and 
high angles of attack ; and since their action is entirely 
automatic the pilot is relieved of an additional re- 
sponsibility. The provision of slots extending to the 
extreme tips of the leading edges makes for a reasonably 
smooth airflow over the outer portions of the ailerons 
at low speeds, and gives good lateral control. The 
position of the wings relative to the fuselage allows 
them to receive some of the slipstream from the air- 
screw, so that the lift is increased by opening out the 
engine. This is of assistance when landing in a re- 
stricted space. 

Accommodation is provided for a crew of two in 
enclosed cockpits giving particularly good visibility, and 
the observer is equipped with a manually-operated 
gun. The other two guns within the “ spats” are for 
forward firing only. Two forms of starting are pro- 
vided—an electric starter attached to the engine 
which can be connected by a plug to a 12-volt battery 
on the aerodrome, and a handle for use when this source 
is not available. The Mark II machine is now in 
general production and will be issued to Army Co- 
operation squadrons when available. 








BRITISH STANDARD 
SPECIFICATIONS. 


Amone the specifications issued by the British 
Standards Institution, the following may be of interest 


to our readers. Copies are obtainable from the 
Publications Department of the Institution, 28, 


Victoria-street, London, 8.W.1, and, unless otherwise 
stated, the price is 2s, net, or 2s. 2d., post free. 
Tensile Testing of Metals.—When standardisation 
was commenced, one of the first subjects to be dealt 
with was that of preparing specifications for steel for 
railway, structural and shipbuilding purposes. This 


introduced the problem of a standard method of testing, | 


and specification No. 18 was issued in June, 1904, 
in which standard forms of tensile test-pieces for steel 
were laid down. A first revision was published in 
June, 1907, and a second in November, 1910. A third 
revision has now been issued. The specification has 


been considerably amplified and is divided into three | 


parts. Part 1 includes definitions of the more commonly- 
used terms in tensile testing. In Part 2 are set out 
the standard forms of tensile test-pieces, these including 
flat test-pieces for material from. No. 10 S.W.G. thick 
upwards, round test-pieces, test-pieces from bars of 
various shapes, and test-pieces for use in the case of 
tubes and cast-iron products. Part 3 deals with 
methods of test. 

Steel Storage Bins and Racks.—Owing to the wide 
diversity of articles stocked by organisations carrying 
large quantities of components and spare parts, the 
variations in the types, sizes, and efficiencies of the 
bins and racks in use is considerable. With a view to 
reducing this variation while still permitting a satis- 
factory range for all useful purposes, a new specification, 
designated No. 826-1939, has been prepared. The 
publication covers the more usual forms of open or 
closed bins and racks, which may be assembled into 
single or double-sided stacks or bays, as may be 
required, a range of bay sizes, adequate to cover all 
requirements, being provided. Also included are pro- 
visions covering performance, standard loadings, and 
general constructional requirements. Racks of special 
design, for example those used for carrying lengths 
of rod, are not included in the specification. 

Electric Lamps for Railway Signalling.—First pub- 
lished in 1932, a revision of specification No. 469, 
dealing with electric lamps for railway-signalling 
purposes, has now been issued. It has been found 
possible to omit from the revision several of the lamps 
which were originally standardised, while, on the other 
hand, several comparatively new types of lamps have 
come into such general use that their standardisation 
has been considered essential. The publication, how- 
ever, includes, in an appendix the details of the lamps 
originally dealt with in the 1932 edition but which 
are now regarded as obsolescent, so that the requisite 
details may be referred to when replacements are 
necessary. 








Tar Buitpine Centre.—The Building Centre, 158, 
New Bond-street, London, W.1, has organised a “Novelty 
Exhibition,” which will remain open until May 20. The 
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| Report on the Location of Industry. 


CONTRACT. 


Messrs. Tue Brusu ELectricat ENGINEERING Com- 
PANY, Limrrep, Loughborough, Leicestershire, have 
received official confirmation of an order from the 
Swansea Corporation for a 37,500-kW Brush-Ljungstrém 
turbo-generator. The value of the unit, which will be 
installed in the Tir John North Power Station extension, 
is approximately 152,0001. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Travelling Passenger Gantry, electrically-operated, for 
Table Bay Harbour. South African Railways and 
Harbours, Johannesburg ; June 7. (T. 21,173/39.) 

Boiler Units, three, pulverised-fuel fired or, alter- 
natively, stoker-fired, for Congella Power Station, Dur- 
ban, Natal. Electricity Supply Commission, Escom 
House, Johannesburg ; June 15. (T. 21,878/39.) 

Electric Cable and Transformers, comprising high- 
tension underground armoured cable, joint boxes, 
troughing, iron netting, terminal boxes and steel pipes ; 
also four indoor-type transformers and two oil-immersed 
single-phase transformers. Director, Municipalities and 
Local Commissions Department, Cairo; May 25. (T. 
21,941 /39.) : 

Five-Ton Steam Travelling Crane, for Durban Harbour. | 





South African Railways and Harbours; July 10, 1939. 
(T. 22,017/39). 








Southampton Docks. Handbook of Rates, Charges and 
Docks 


General Information. 1939. Southampton 
[Price 


and Marine Departments, Southern Railway. 
6d.) 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS10. Structural 
Properties of One of the “ Keystone Beam Steel Floor” 
Constructions Sponsored by the H. H. Robertson Com- 
pany. By H. L. Warrremore, A. H. Stane and C. C. | 
FisHBURN. Washington: Superintendent of Docu- 
ments. [Price 10 cents.] 

Practical Manuals for Practical Men. Pressure Gauges, 
Indicators, Thermometers, Pyrometers. By James | 
Smrrx. Pattern Making. By J. McC. Wison. Gas | 
and Oil Engines. Running and Maintenance. By P. 8. | 
Catpwett. A Handbook on Boiler Making. By | 
KENNETH Morrison. Moulding and Other Foundry | 
Work. By Wrt11am Betx. London: Constable and | 

Company, Limited. [Price 2s. net each.] 

A Survey of Present 

Trends in Great Britain Affecting Industrial Location 

and Regional Economic Development with Proposals 

for Future Policy. March, 1939. London: P.E.P. 

(Political and Economic Planning), 16, Queen Anne’s 

Gate, 8.W.1. Price 10s. 6d. net.) 


BOOKS RECEIVED. 


Department of Scientific and Industrial Research. The 
National Physical Laboratory. Report for the Year 
1938. London: H.M. Stationery Office. [Price 
2s. 6d. net.) 

Notes Upon Metallic-Arc Fusion Welding of Steam 
Pressure Vessels. By E. J. Heetey. 67, King- 
street, Manchester, 2: The Vulcan Boiler and General 
Insurance Company, Limited. [Price 2s.] 


Principles, Construction, Installa- 
By 8. F. Puamporr. Third 
Pitman and Sons, Ltd. 


Modern Electric Clocks. 
tion and Maintenance. 
edition. London: Sir Isaac 
[Price 7*. 6d. net.) 

Light in Daily Life. A 
Artificial Lighting in the Service of Mankind. 
J. 3. Dow. London: The Technical Press 
[Price 3s. 6d. net.) 

Department of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Vol. 7. No. 2. 
September, 1935. Compiled by AcNnes E. GLENNTE, 
assisted by Gwen Davies. London: H.M. Stationery 
Office. [Price 5s. net.) 

Fowler's Architects’, Builders’ and Contractors’ Pocket Book. 
Originally compiled by W. H. Fowrer. Second 
edition. Manchester: Scientific Publishing Co. 
[Price 5s. 6d. net.) 

Design, Cost, Construction and Relative Safety of Trench, 
Surface, Bomb-Proof and Other Air Raid Shelters. By 
O. E. Arvp. London: Concrete Publications Ltd. 
[Price 6s. net.) 

Practical Heat, Terreti Crort, Editor. Revised by 
R. B. Purnpy. Second edition. London: McGraw-Hill 
Publishing Co., Ltd. [Price 30s.) 

The Technical College : Its Organization and Administra- 
tion. By W. A. Ricuarpson. London: Oxford 
University Press (Humphrey Milford). [Price 14s. net.] 

Manual for Executives and Foremen. By Professor E. H. 
Scnett and F. F. Grumore. London: McGraw-Hill 
Publishing Co., Ltd. [Price 12s.] 

Electricity Meters and Meter Testing. By G. W. Stus- 
Bines. London: Chapman and Hall, Ltd. [Price 
12s. 6d. net.]} 

The Principles of Electric Power Transmission by Alter- 
nating Currents. By H. Wapptcor. Fourth edition, 
revised. London: Chapman and Hall, Ltd. [Price 
Zle. net.) 


Manual Treating Natural and 
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Ltd. 


purpose is to bring to the notice of the architectural | A Short Account of the Life and Work of John Joseph 


profession, the building industry, and others interested, 
various products which have been placed on the market 


m recent times, 


| 





Fahie. Liverpool, 3: The University of Liverpool, 
175, Brownlow Hill. London: Hodder and Stoughton, 
Ltd. [Price 7s. 6d. net 


| cularly steam coal. 


PERSONAL. 


Messrs. WELLWORTHY Piston Rovos, Limirep, have 
removed their publicity department from 89, Blackfriars. 
road, London, 8.E.1, to their works and head office, 
namely, Radial Works, Lymington, Hants. 

Messrs. Hotpen and Brooke, Lmrrep, Sirius 
Works, Manchester, 12, have increased their London 
office staff and moved into larger offices at 66, Victoria. 


| street, 8.W.1. 


Mr. L. T. G. Sourspy, who has been commercial 
ger of the Mc rt-Ch 1 Dry Docks combine 
since February, 1931, has been appointed managing 
director of Messrs. Mountstuart Dry Docks, Limited, 
Cardiff. 





In consequence of the death of the late chairman, Sir 
Douglas igg, Bart., C.B., the board of Messrs. 
MicHELL Bearines, Luurrep, South Benwell, Newcast|e- 
upon-Tyne, has been reconstituted. Commander Sir 

les W. Craven, R.N., has been appointed chairman, 
and the other members of the board are Mr. S. W. 
Rawson, Captain T. E. Crease, C.B., C.B.E., R.N., and 
Mr. Robert Strachan. Mr. H. B. Scott, for many vears 
general manager and local director, has been appointed 
managing director. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Many inland orders are circulating 
for a large variety of steel and engineering products, 
but the development of export trade is still hampered 
by the uncertainty of the international situation. Steel 
producers are operating their melting plant to capacity. 
Armament- firms are taking considerably increased 
toi as com with a year ago. Forward buying 
is brisk, and Sheffield’s purchases of pig iron and hematites 
are the highest for many onthe The engineering 
concerns have well-filled order books, but more inquiries 
are circulating, and further valuable orders are likely 
to be booked. Sheffield Corporation Electricity Depart- 
ment have received permission from the Electricity 
Commissioners to borrow 160,0001. for the development 
of the primary distribution system, and of this sum 
10° ooor will be required for mains and 60,000I. for 
plant such as transformers and switchgear. The Corpora- 
tion are also to spend 23,000/. on materials and equipment 
for strengthening air-paid basement shelters in various 
parts of the city. There is an improving demand for 
railway rolling stock; British railways are showing a 
tendency to take larger supplies, while South African, 
Indian, and South American railways have ordered 
wheels, axles, springs, tyres, buffers, arti wagons. Messrs. 
Markham and Company, Limited, Chesterfield, report 
that during the past month orders have been well up 
to the average. These include the following: Nine 
35-h.p. haulage gears for collieries in the Doncaster 
area, 250 pit tubs for the same district, 500 pit tubs for a 
Rotherham colliery, 12 8-in. iron flasks for a Chesterfield 
firm, 13 tube-boring machines for a Stockport concern. 
three sets of suspension gears for various collieries, and 
steelwork for a bridge. A firm specialising in the 

roduction of furnaces has secured contracts for furnaces 
or carburising, testing refractories, ingot casting, soft- 
metal melting, brazing, annealing tubes, heat treat- 
ment of tubes, etc. Most types of colliery equipment 
are in demand, while the recent demand for grinding and 
crushing machinery continues to develop on progressive 
lines ; South Africa, India, and Australia are the best 
markets. The special-steel branches are operating to 
capacity, and inquiries at the large works reveal that 
outputs are well in excess of those of a yearago. The tool 
trades are busier; business is brisk in engineers’ small 
tools, and farm and garden tools form a progressive 
section. The light foundries are producing larger outputs. 

South Yorkshire Coal Trade.—Export trade in coal 
shows definite signs of revival. More inquiries are 
circulating from Scandinavia, Norway, and Denmark, 
and Germany and Italy are also reported to be in the 
market. Bunker coal is slow in improving, but business 
is fairly brisk in best hards, cobbles, and washed trebles. 
Collieries continue to do good business on inland account 
Many consumers are entering into forward commitments. 
Steelworks are taking increased supplies of fuel, parti- 

Small coal is moving freely, partly 
as a result of the increased demand for blast-furnace 
coke, and to the tendency of electric power stations to 
carry larger stocks. The house coal market is steady. 








Tue Late Mr. F. Purton.—We note with regret the 
death of Mr. Frederick Purton, which occurred on April 25. 
Mr. Purton was sales director and manager of Messrs. The 
Expanded Metal Company, Limited, Burwood House, 
Caxton-street, Westminster, London, 8.W.1. 





DaMAGE TO HAMMERSMITH BRIDGE.—-A report pre 
sented by the Highways and Main Drainage Committee 
to the meeting of the London County Council on Tuesday. 
May 2, gives details of the damage done-on Hammersmith 
Bri on Wednesday, March 29, by explosives which 
had n placed between the two suspension chains at 
the middle of the centre span on the upstream side. Two 
of the suspension rods supporting the girders carrying 
the bridge deck were broken by the explosion and various 
members of the mairr stiffening girder and other minor 
parts of the structure were damaged. One link bar o! 
the upper chain was blown off and one bar of the lower 
chain was fractured, the longer end being bent round in 
a semi-circle, projecting into the carriageway. The ot her 
eight flat bars of the damaged link of the lower chain 
were buckled. The estimated cost of repair is 1,000/. 











May 5, 1939.] 


NOTES FROM THE NORTH. 

Guascow, Wednesday. | 
Scottish Steel Trade.—The steel trade of Scotland is at | 
present in a very healthy condition, as specifications have | 
been coming in at a steady pace and as the tonnage on 
demand is heavy, makers are doing their utmost to 
increase the output. The one difficulty in front of them 





ENGINEERING. 





NOTES FROM CLEVELAND . AND 
THE NORTHERN COUNTIES. : 

a INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 

MIDDLESBROUGH, Wednesday. 6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 

General Situation —The market continues hopeful in | Meeting. Films Illustrating the Development of Gearing, 


tone and in anticipation of conditions becoming more | with notes by Mr. Rex Wailes. 
conducive to transaction of ordinary business, usual 















is the scarcity of steel scrap and the probable ity 
of having to use a larger proportion of pig-iron in their 
manufacture. The recent influx of orders for new tonnage 
will mean a very large demand for ship plates, etc., and 
these specifications will soon be on the market, but on 
account of the present activity at the steelworks, 
delivery dates will have to be mutually The 
demand for structural material is very satisfactory as 
there is quite a fair amount of work now in progress. In 
the black and galvanised sheet trade, active conditions 
prevail and plant is running full. Local makers have 
received a good portion of the new order by 
the Home Office for sheets, etc., for air-raid shelters, and 
with other home business on hand, the works should 
be well employed for some time to come. Prices are 
unchanged and are as follows :—Boiler plates, 111. 8s: 
per ton; ship plates, 101. 10s. 6d. per ton; sections, 
101. 8s. per ton; medium plates, 12/. 2s. 6d. per ton ; 
black-steel sheets, No. 24 gauge, 14]. 15s. per ton; and 
yalvanised co ted sheets, No. 24 gauge, 171. 5s. per 
ton, all delive at Glasgow stations. 

Malleable-Iron T'rade.—There is stil! room for improve- 
ment in the malleable-iron trade of the West of Scotland 
and makers would welcome a better demand for bar iron. 
The re-rollers of steel bars, however, are doing very 
well at present and plant is fully occupied, mainly on 
home account. There are a number of inquiries for 
export now in the market and the forward outlook is 
very good. The following are the current quotations :— 
Crown bars, 12/. 5s. per ton for home delivery or export ; 
re-rolled steel bars, 11/. 15s. per ton for home delivery, 
and 11. per ton for export; No. 3 bars, 121. per ton, 
and No. 4 bars, 12/. 5s. per ton, both for home delivery, 

Scottish Pig-Iron Trade.—In the Seottish pig-iron 
trade there has been a more insistent demand during 
the past week and deliveries are eating iato stocks. 
The improvement in trade generally and the scarcity 
of steel serap is all for the good of the ironmasters, but 
foundry iron is still moving rather slowly. The output 
of the furnaces now in blast is not considered equal to 
requirements and an increasé in the number is being | 
arranged. The current market prices are as follows :—- 
Hematite, 61. 0s. 6d. per ton, and basic iron, 51. per ton, | 
both delivered at the steel works ; foundry iron, No. 1, | 
51. 8s. per ton, and No. 3, 51. 5s. 6d. per ton, both on | 
trucks at makers’ yards. 

Scottish Shipbuilding.—After a spell of quietness, the | 
shipbuilding industry has made a bound forward and | 
a period of much activity in the shipyards is ensured. 
The month of April will long be remembered, not only 
through the political tension, which has meant heavy 
demands on steel makers, but because of the large 
number of orders which have been placed for new tonnage. 
This has followed the subsidy scheme of the Government 
to assist the shipping and shipbuilding industries, and 
in addition to the contracts booked for merchant vessels 
the Admiralty has ordered 13 ships. Including these, | 
Clyde shipbuilders have now fully fifty Government 
contracts on their books. The mercantile contracts | 
have been well spread over, and the Forth and the Tay | 
have each done relatively as satisfactorily as the Clyde, | 
and it is estimated that Scottish shipbuilders have | 
received orders for about forty vessels during the past | 
few weeks. The output during the month of April was | 
Ll vessels of 25,953 tons. The detail of the launches | 
for the year are as follows :— 











The Clyde. The Forth. The Tay. 
1939. — — — 
Ves. Tons. Ves. Tons. Ves. Tons. 
January ... 8 20,926 — — ae a 
February ... 7 19,305 4 1,236 1 4,239 
March 8 28,889 1 145 — — | 
April 8 24,980 2 705 l 268 | 
te 
31 94,100 7 2,086 2 4,507] 


The Clyde output is admitted to be fairly satisfactory 
considering the great dearth of new contracts during the | 
past year and now that most of the empty berths will | 
be taken up, the outlook is indeed much brighter. The 
only contract reported for Aberdeen during April was a | 
large trawler of 1,500 tons, to be built for French owners 
by Messrs. Hall, Russell and Company, Limited. 








GENERATION OF ELECTRICITY IN NORTHERN IRELAND. 

-The official return furnished by the Ministry of Com- | 
merce, Chichester-street, Belfast, shows that 78,047,603 
units of electricity were generated by authorised under- | 
takers in Northern Ireland during the quarter ending 
March 31. This total represents an increase of 14-8 | 
per cent. over that for the corresponding quarter of 1938. | 





Emptmre Ark Day.—The sixth Empire Air Day will | 
be observed on Saturday, May 20, at 78 aerodromes, | 
including 63 Royal Air Force Stations. The Day, which | 
is organised by the Royal Air Force, in conjunction | 
with the Air League of the British Empire, is the only | 
occasion during the year when the Air Force is “at | 
home” to the public. Stations will normally be open | 
from 2 p.m. until about 7 p.m., and the programme at | 
each station will include flying displays provided by 
local units, supplemented, in many cases, by demon- | 
Strations of aircraft from other stations. Admission 
will be 1s. for adults and 3d. for children, and the profits | 
will be allotted by the Air Ministry to charitable and | 
Philanthropic objects connected with aviation. 


st 8 trust they may be able to place orders for 
much-needed material, acceptance of which has been 
held up by Government pressure for larger delivery of 
commodities required for defence purposes. | 




















in the unsatisfactory state of the Cleveland pig branch a 
trade can be reported, but output continues intermittent 
and light, and prospect of conditions justifying resump+ 
tion of continuous make is still remote. Foundries arg) 
gradually becoming more actively employed, 6 
in ing scarcity of iron scrap compels consumption of | Mee 
considerable greater tonnage of pig than recently, bub), 
quantities into. use are still far from heavy. 
Merchants’ efforts to obtain supply of Cleveland pig meet 
with little » prod 8 i i 
consumers’ requirements. 
endeavour to re-o e 
based on No. 3 quality of pig at 99s. 





ices are 
to local} 
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Hematite.—Consumption! demand for East-coast hem: 
tite absorbs production, and is steadily reducing make 








heavy stocks. Home users in other areas are taki <5 the Bat ~ 
deliveries fairly freely, but the bulk of the supply is st hy Mr rads: =o spell 
distributed to works mear the source of production. Secon : "is bique rie 







hands have command of moderate tonnage, and 
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addition to sellingieteadily to domestic customers cor 
tinue to di of occasional parcels to Continental) Westminster, 8. A, : 
consumers.  Stabilised tions at the level of pture t,“ The Ph on 


i> Eimluiiaen oll 
to Scier dustry,” by Dr. Olaf 
_ InstiruTs or Marine 





No. 1 hematite at 120s. 6d. delivered to North of Englan@} 
firms. 


Tend Mey of 


_“* Modern Me 









Basic Iron.—With no basic iron on sale, the quotation [6 p-m., 85/88, The Minories B. 4 
of 92s. 6d. is nominal. The much eniarged output | Bo F con, pe» ne oy en 
barely copes with heavy and wing needs of producerg' Application to Marine iy - P. 
own Seaiicadtin. = . ae: and C, A. Stead. 
_ Foreign Ore.—Consumers of foreign ore are not yet| ~ [ae 


to negotiate’ for renewal of contracts. They NO ™~ 
TES FROM THE SOUTH-WEST. 

s \.  Canpurr, Wednesday. 
The Welsh Trade.—In was main- 
tained at a level in all the export 
trades on the Welsh steam coal market diiring the past 
week. Buyers continued to yo wd an active interest, 
especially in respect of early deliveries, but these were 
not easy to arrange ons to the well stemmed position 
of most collieries. In the case of some of the more 
popular kinds, buyers had to conoede premiums, on 
current prices for early déliveries, while supplies of most 
sorts were well sold over for some time to come, As a 
result, collieries were able to maintain operations at the 
mines at a good ee ond poereeae over somew: to 

4 e 


see opr‘ 

iile eve day, the loading facilities 
on practically every day, the 
principal ports were well engaged. Demand cit 
on contract account was usually — in respect of small 
quantities and i the Greek Navy, who were 
inviting offers for the ly of some 8,000 tons. Buyers 
in Malta were in the t for about 2,500 tons, while 
the Danish Navy were inquiring for 3,000 tons. New 
business for the best large qualities was difficult to 
negotiate over soméwhile to come, and altho quota- 
tong, Siled. to ay AE hanes Salers com- 
man enhanced values for what small quantities they 
had to offer for 


have yet to accept heavy tonnage, much of which ig) 
considerably overdue for supply. April imports reached 
121,587 tons, the largest of any month since June last. ~ 

Blast-Furnace Coke.—Durham blast-furnace coke 
continues quite plentiful, though local consumption has 
substantially increased. Sellers readily unload holdings 
at recognised market values which are ruled by good 
medium qualities at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel continue to turn out 
huge tonnage for rearmament requirements, but continue 
to increase, to some extent, make for other purposes 
Supply of home-made steel semies still falls short of 
re-rollers’ needs and necessitates import of Continental 
material. Sheet makers are running plant at capacity 
and production of finished heavy steel is taken up as it 
becomes distributable, while d for light steel 
absorbs output. Further shipbuilding orders are oes: 
ing more work’for makers of plates and angles. 
quotations for home trade stand: common iron bars, 
121. 5s.; steel bars, 111.; soft steel billets, 77. 7s. 6d. ; 
hard steel billets, 8%. 10s. ; steel ship, bridge and 
plates, 101. 108. 6d.; steel ship rivets, 14l.; iron shi 
rivets, 15l.; steel constructional rivets, 151. 5s. ; 
boiler plates, 111. 8s. ; steel angles, 101. 8s. ; steel joists, 
101. 8s.; Tees, 111. 88.; heavy sections of steel rails, 
9l. 10s.; fish plates, 131. 10s.; black sheets, > 


ating 


gauge, 14]. 15e.; and galvanised corrugated early delivery. Some of the inferior 
No, 24 gauge, 171. 5s. sorts, however, particularly among the dr » Were 
Imports of Iron and Steel.—Import statistics show that | still easy to arrange, but prices were up at recent 


sized grades were still well stemmed ahead 
and were . A better activity was evident for the 
bituminous small classes, but the drys continued in poor 
request and were dull. Cokes maintained a quietly 
steady appearance. Patent fuel again displayed a 
good activity, but pitwood was q “ 
The Iron and Trade.—A good activity was again 
on and steel and. allied im istries of 
ire last week. was 


evident in the 

South Wales and Monmouthshire 

a fair demand circulating, while most works «were well 
placed with orders and employment was on better lines. 


iron and steel from foreign ports and coastwise, levels. 


on Tees-side during April, totalled 3,553 tons, 1,366 tons 
being pig-iron, 2,008 tons crude sheet bars, billets, blooms 
and slabs, and 179 plates, bars, angles, rails, sheets and 
joists. March arrivals amounted to 3,535 tons, com- 
pare of 520 tons of pig-iron, 2,994 tons of crude sheet 
ars, ete., and 21 tons of no x » rails, etc. In 
April last year, im were l, tons, comprising 
1.186 tons of crude sheet bars, ete., and 40 tons of pees 
bars, angles, etc. gate tonnage imported in 
past six months OE 11,322 tons, compared with 
59,933 tons for the corresponding period a year ago. 
hipments.—Shipments of iron 
brough and sub-ports last month 
totalled 35,762 tons, against 38,708 tons in March. The 
fall in copes sao is attributable to produgers of most 








Tue Late Mr. G. E. Ritpy.—We note with ret 
the recent death of Mr. George E. Riley, manager of the 


switchgear sales d ent of Messrs: The British 
Coepensl Limited, Willesden 


— ions of material having had to concentrate on} Thomson-Houston 4 m. Mr. 
ng ‘ on OT EAeS tame of idle Cebiten vat eal : eadeek neato the 
2 loadi consisted of 2,863 tons of pig-| in i receiv! ithe 
from, 2,386 “ample peann Res ar iron, and 30,564 toms’ GF Crystal Palace School of . oo ef nding a 
steel. Belgium was the largest purchaser of pig-iron;| short time with Messrs. G. Richards ieamgany. 


Limited, machine-tool manufacturers, Broadheath, Man- 
chester, he joined Messrs. The British Thomson-Houston 
Company at their headquarters in Cannon-street in 1899. 
Early in the present century, however, he left to spend 
some 12 months with Messrs. A.E.G., Berlin, after 
which he returned ‘to his native country and was 
| associated with Messrs. Crompton and Company, Chelms- 
There | ford, for a few years. In’ January, 1906, ‘ho rejoined 
| Messrs. The British Thomson-Houston Company, at 
Rugby, and, in 1909, ‘was appointed to the contract 
department, being made manager of the switchgear 
| section in 1917. He became manager of the switchgear 
| sales department, when the salés department was trans- 
REBUILDING oF SNAYGILL ViaDUCT.—The reconstruc. | ferred to the Company's Willesden Works in 1926, and 
tion of Snaygill Viaduct, situated between Cononley and | continued in this capacity until | his death. He 
Skipton, which takes the Leeds to Skipton line of the | ‘was an associate-member of the Institution of Electrical 
London Midland and Scottish Railway over thé River | Engineers and had been long associated with the British 
Aire, has been commenced. | Electrical and Allied Manufacturers’ Association. 


taking 364 tons, while Denmark accepted 250 tons and 
Netherlands 235 tons. Union of South Africa was the 
chief buyer of manufactured iron and steel, importing 689 
tons of the former, and 4,144 tons of the latter. Other 

rincipal customers for steel were: Italy, 3,087 tons ; 
Netherlands, 2,815 tons; India, 2,182 tons; and 
Denmark, 1,601 tons. 

Scrap.—-Orders for scrap are difficult to place. 
is very little heavy steel available for sale, and scarcity of 
heavy cast iron and machinery metal is acute, 
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DIE-CASTING 


(For Description, see Page 527.) 


Fic. 3. Zrxc-Attoy Four-Dre Castine. Fre. 4. 


Fie. 5. Cotp-CHAMBER MacHINE For ALUMINIUM aND Coprer-Base ALLOys. 


Coa, as Fue. ror LyTrerRnaL-ComBusTiON ENGINES British WATERWORKS AssociaTION.—The 28th annual 
ERRATUM.——We regret that in our report of the discussion general meeting and conference of the British Water- 
on the symposium of papers dealing with coal as fuel | works Association, will be held at Nottingham from 
for internal-combustion engines, on page 475 anée,| July 25 to 29. The first day will be devoted to meetings 
Mr. Hamilton Martin's name was given as Martinaid. | of the Council and of various committees, and the con. | 
We also regret that in condensing this speaker's remarks, | ference proper will open at 11 a.m., on July 26, in the 
& wrong impression of his meaning was likely to be given | Great all of University College, University Park. 
by the last sentence. In our report this sentence read | After a civic weleome, and the presentation of various | 
“for large quantities, he thought the ty of bottle | reports, the new President, Alderman Sir Albert Atkey, | 
referred to would provide a solution."’ What Me. Hamilton | will be installed, and the officers for the ensuin, year | 
Martin actually said was that “ for bulk storage of gases jelected, and Sir Albert will deliver his presidential | 
for transport use, the type of bottle referred to would | address. A paper will then be read by Mr. B. W. Davies. | 
provide a solution.” In the afternoon, two papers will be read, the one by 


PRACTICE IN THE, UNITED STATES. 


Gooseneck Dis-CasTtinG MACHINE FOR ALUMINIUM ALLOYS. 


Fie. 6. Fix-Removine PRsss. 


Professor H. H. Swihnerton and the other by Dr. E. B. 
Worthington. In the evening a reception will be held 
at the Council House at the invitation of the Corporation 
of Nottingham. On July 27, a visit will be paid to the 
Corporation’s pumping stations at Bestwood, Boughton 
and Burton Joyce, and the annual dinner held at 
University College in the evening. On July 28, the 
works of Messrs. Stanton Ironworks Company, Limited. 
will be visited, while on the morning of July 29, visits 
will be paid to a tobacco and a hosiery factory in Notting 
ham. Further particulars concerning the meeting may 
be obtained from the secretary of the Association, Grand 
Buildings, Trafalgar-square, ndon, W.C.2. 
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on the cycle efficiency ; it might well be that, after 
allowance has been made for all internal factors, 
the small improvement of 0-36 per cent. will be 
found to have completely disappeared. 

Dr. Meijer made the statement that “ it may be 
clear that the advantage of pre-superheat as a 
means of increasing the efficiency of the ideal cycle 
no longer appears to be fundamental ; pre-superheat 
may, under certain assumed ideal conditions, have 
an adverse effect upon the efficiency of the cycle.” 
The observation is not altogether happily phrased, 
because the term ‘‘ ideal cycle ” suggests the Rankine 
cycle to most British engineers, whereas the reference 
here is to an ideal cycle already approaching the 
Carnot cycle in its efficiency. It is undeniable that 
pre-superheat does increase the efficiency of the 
Rankine cycle, although this increased efficiency, 
for initial temperatures in the region of 750 deg. F., 
is less than that of the Carnot cycle between the 
limits of the two saturation temperatures. 

The value of pre-superheat lies chiefly in the 
increased heat drop per pound of steam and in its 
beneficial effects, firstly, on the quality of the steam 
during expansion, and secondly, on the internal 
efficiency of the machine. In certain cases, where 
the limit of pre-superheat temperature has been 
reached and found insufficient to keep the subse- 
quent steam wetness within moderate values, 
reheating of the steam has been found necessary ; 
but it will be noted that reheat is usually applied 
to low-pressure steam, that is, to steam of large 
specific volume, hence necessitating cumbersome 
apparatus and often resulting in a serious drop in 
pressure and superheat. Difficulties with tempera- 
ture control may be experienced also, at fluctuating 
loads. It is in such cases that efficient separation 
of water of condensation assumes considerable 
importance. In turbine plants where the total power 
developed is divided between two or more cylinders, 
the introduction of a separator in the steam con- 
nections between the cylinders presents no insuper- 
able difficulty. 





MECHANISATION IN THE FOUNDRY. 


Tue paper entitled *'The Problem of Economic 
Foundry Production,” read before the Institution 
of Mechanical Engineers, on April 21, on behalf of its 
author, the late Mr. Eugéne Ronceray, by his son, 
and reprinted in abstract on page 511, ante, is subtly 
valuable and interesting; firstly, because Mr. 
Ronceray was known the world over as an expert 
foundryman and, secondly, because, while giving his 
paper a title concerning a matter highly controversial 
and immensely important, he, apparently inten- 
tionally, avoided all reference to it in the paper itself. 
Of a surety none knows better than did this author 
the unrelated difference that may exist between a 
mechanised method of production and an economic 
one, yet his paper dealt solely with descriptions of 
various plant for attainment of the former, while 
his one reference to the latter was to label it in the 
title as a “problem.” To anyone desiring to 
mechanise his foundry, Mr. Ronceray’s paper pre- 
sents much of value ; even though the actual details 
of plant are matters concerning which people of 
experience rarely agree, as was confirmed by the 
discussion following the paper. The foundry owner 
has no difficulty in finding numbers of systems of 
mechanisation from which to select and an expert 
to advise him in his choice, but it is another matter 
altogether to obtain an authority to tell him what 
will be the net economic result. 

Almost any provess which is mechanised assumes 
the nature of a spectacle, something to wonder at, 
to applaud and to arrange that members of conven- 
tions may visit; but there yet remains unsolved 
the ostensible subject of the paper, namely, the 
problem of economic production. In everyday 
life, for example, the mechanisation of household 
work has progressed far beyond Victorian imagina- 
tion ; but he would be a bold man who asserted that 
the results in the average home are the better or 
cheaper for it, or who unwisely attempted to 
correlate with this mechanisation the ever-increasing 
exodus of people from houses to flats and, where 
possible, to service flate. There is little doubt that 
mechanisation affects the worker in giving him less 
to do, with the very human result that he becomes 
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disinclined to do it at all or, at least, to take an | 
intelligent interest in the doing of it. These remarks 
are not without application to foundry work and 
two instances may be cited. In one case, a large 
factory which had introduced mechanised furnace- 
charging found no economic benefit, and after 
scrapping the plant had great difficulty in re- 
educating the furnace-men to their original energy 
and initiative. 

The second example is of world-wide applicability 
in that the old-fashioned and skillful moulder is 
becoming everywhere a scarce species; every 
advance in mechanisation seems to decimate the 
ranks of the skilled and to swell those of the 
unskilled. This second instance is that of a repeti- 
tion non-ferrous foundry which is turning out great 
quantities of castings of national importance, and 
doing so without the aid of any mechanisation, 
although amply equipped with both the brains and 
the money to have provided all that the mechanisa- 
tion enthusiast could desire. To an inquiry as to 
the reason, the management replied that they had 
considered the question carefully and had come to 
the conclusion that mechanisation would neither 
increase the output nor cheapen it, while it would 
probably affect adversely the interest, the energy 
and the skill of their men. There is no objection 
in principle to be urged against foundry mechanisa- 
tion; but it is essentially an economic problem, 
and the ultimate fruits of mechanisation are not 
necessarily as refreshing to the employer—not to 
speak of the employee—as might be anticipated. 
In the course of the paper, the author drew par- 
ticular attention to that lowly casting, the railway 
chair. This reference is important to the present 
argument, because huge quantities of chairs are made 


in this country under unmechanised conditions, | 


while evidence that they are uneconomically pro- 
duced is notable for its absence. 

A further point arises out of Mr. Ronceray’s 
inclusion in the lay-out of his invention known as 
the syphon brick. So far as this country is con- 
cerned, it has been found inadvisable to employ 
this method of working a cupola when the quality 
and temperature of the molten iron at the tapping- 
spout of the furnace are matters of importance. 


| The syphon brick is precisely the kind of apparatus 


that might be used when making castings of railway- 
chair class, but hardly when manufacturing parts 
of greater difficulty or higher quality. The reasons 
are that the iron tapped from a cupola is affected 
by the height of the coke-bed above the tuyéres, 
and when this height varies, thus becoming an 
unknown and uncontrollable quantity, the compo- 
sition and superheat of the molten metal are also 
beyond control. Castings needed to machine 
without blemish, to withstand hydraulic test or to 
pass analytical or physical tests, require cupola 
practice of a higher order than British foundrymen 
consider it possible to ensure with a syphon brick. 
This device inevitably permits the cupola to do 
what it likes, to function in no predetermined manner 
at any one moment. It may be argued that the 
syphon brick need not be incorporated in a system 
of mechanisation but, nevertheless, Mr. Ronceray 
includes it without qualification. The deduction 
can be only that he had in mind castings of such 
classes as are amenable to methods which may be 
of questionable value when applied to more superior 
articles. 

There are in Great Britain important repetition 
foundries where the core-making and baking is 
mechanised but the moulds themselves, of green 
sand, are made mainly by hand and no mechanical 
runways are used either before or after casting. 
It is evident, therefore, that the mechanisation 
of a foundry need not be carried to the limit, but 
may be better applied to particular details of the 
operation as and when experience indicates the 
probability that accruing advantages will outweigh 
the disadvantages. 

The position may be briefly summed up in the 
following terms: When large capital expenditure 
upon. mechanisation plant, and the attendant 
monies to be spent onsinterest, depreciation, renova- 
tion, etc,, are likely to be justified by increased 


profits for every year of many years to come, then | 


mechanisation is a sound proposition. If, however, 
its sole result is to be a burden of plant which may 





———— 


not always be oecupied, and the existence of which 
is derogatory to the skilled men, rendering them 
lazy, indifferent and less and less skilled, then 
mechanisation is ill-advised. Skilled foundry wor. 
kers are valuable national assets and are becoming 
rarer as the years pass ; and foundry mechanisation 
is good only when it is essential. “This creed may 
arouse comment from enthusiasts and from those 
whose foundries are successfully and deservedly 
mechanised ; but the answer is to point again to 
the fact that Mr. Ronceray himself, with all his 
long experience, did not attempt to deal with the 
problem set out in the title of his paper, which was 
that of “ Economic Foundry Production.” 








NOTES. 
Cosmic Rays. 

THE thirtieth Kelvin Lecture was delivered before 
the Institution of Electrical Engineers on Thursday, 
April 27, by Professor P. M. 8. Blackett, who took 
“Cosmic Rays” as his subject. In the course of 
his remarks, the lecturer reviewed what has been 
done to discover from its properties the nature 
of this somewhat mysterious form of radiation and 
the difficulties which have attended the acquirement 
of exact knowledge on the subject. Though the 
effects of cosmic rays, he said, could be ascertained, 
demonstrated experimentally and recorded photo- 
graphically without any great difficulty and with 
quite simple apparatus, their theoretical calculation 
from equations which could be easily written down 
was laborious. This labour could be lightened by 
the use of calculating machines, for the design of 
which engineers were responsible, but it was a 
lengthy operation even with the aid of such equip- 
ment. As regards the nature of the rays, there was 
also little exact knowledge, and it could only be 
assumed that they were due to radiation from the 
extra-solar universe. Professor Blackett gave an 
interesting and informative account of the attempts 
that had been made to detect these rays in the upper 
atmosphere, on the earth’s surface and below its 
crust. In the last case, the necessary apparatus 
had been installed on one of the underground 
platforms of the Holborn station of the London 
Passenger Transport Board, and it had been found 
that the symmetry of the readings was effected by 
the presence overhead of the tunnel carrying the 
tramway below Kingsway. The lecture, as a whole, 
was an informative résumé of what is being done 
in a particular, if somewhat obscure, branch of 
physics and was rendered the more attractive by 
the ease of Professor Blackett’s style and the appo- 
siteness of the demonstrations. As usual, the 
lecture theatre of the Institution was crowded by 
an audience which was not slow to show its 
appreciation. 

ScHEME FOR WaTERLOO BRIDGE 
APPROACH. 


During the lengthy discussions which took place 
a few years ago on the desirability of replacing the 
existing Waterloo Bridge by a structure more 
capable of carrying the increasing traffic, it was 
pointed out that merely to erect a wider bridge 
would only transfer the congestion to the point 
where its northern approach crossed the Strand. 
This matter has been under consideration by the 
Highways and Main Drainage Committee of the 
London County Council, who, at the meeting of 
that body on Tuesday, reported that the Ministry 
of Transport and the police consider a roundabout 
of adequate dimensions at the Strand-Wellington- 
street intersection to be the only satisfactory solu- 
tion. In concurring with this view, the Committee 
point out that no improvement for which the Council 
has been responsible has involved the demolition of 
such modern and valuable property. The central 
island of the roundabout will, in fact, be situated 
on parts of the site of the Lyceum Theatre and 
Inveresk House and on the present intersection of 
the Strand and Wellington-street. The Strand will 
have to be slightly diverted to the south and from 
it a new street will have to be constructed in 4 
northerly direction across the Lyceum Theatre site 
towards the intersection of Wellington-street and 
Exeter-street. Thence a connection will be pro- 
vided across the site of Inveresk House to Aldwych, 
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near the end of Catherine-street. The direction of 
traffic at the western end of Aldwych will be 
reversed so as to complete the gyratory system 
from the previously mentioned diversion of the 
Strand. This, it is claimed, will enable traffic from 
the west portion of the Strand and the northern por- 
tion of Wellington-street to reach the bridge without 
making the present lengthy detour along Aldwych 
and the Strand. The scheme will, however, necessi- 
tate the closing of the northern end of Savoy-street. 
Special facilities for pedestrians at the roundabout 
are suggested, but no details of these are given. 
It is estimated that the net cost, for which Parlia- 
mentary powers are to be sought by means of a 
late Bill, will be 1,929,000/., towards which the 
Minister of Transport is prepared to make a 60 per 
cent. grant. The gross cost will be 2,246,000/., 
of which no less than 2,200,000/. is represented 
by the value of the property to be acquired 
and only 46,0001. by works. In addition, the 
Minister will make a special contribution of 60 per 
cent. of 385,000/., which represents the estimated 
capitalised loss of rates to the Council. Considering 
the sums involved, an amendment put forward 
by Mr. Marsden-Smedley suggesting that some- 
thing less costly might be considered is not 
without justification. In the report, certain, alter- 
natives to the scheme that have been suggested are 
mentioned. These include a vehicular subway from 
the southern part of Wellington-street under the 
Strand to Aldwych. Neither the police nor the 
Ministry of Transport, however, consider this a 
satisfactory solution. A second scheme involves the 
widening of Burleigh-street and Exeter-street to 
form a loop on the north side of the Strand. East- 
bound traffic would then be diverted along this 
loop and northbound traffic from the bridge would 
proceed first west along the Strand and then through 
the loop. It would, therefore, involve a very long 
diversion and for this and other reasons does not 
commend itself either to the Ministry or the police. 


Tue [NstrruTion oF Mrytne AND METALLURGY. 


The annual dinner of the Institution of Mining 
and Metallurgy was held at Grosvenor House, 
Park-lane, London, on Thursday, April 27. The 
chair was taken by the President, Dr.C. B: Kingston, 
who was supported by the Rt. Hon. R. B. 
Bennett, P.C., former Prime Minister of Canada, 
the High Commissioner for Canada (the Hon. 
Vincent Massey, P.C.), the Agents-General of four 
Australian States, and the acting Agent-General of 
British Columbia. Some interesting references to 
Canadian mining were made by the Hon. Vincent 
Massey, in proposing the toast of “ The Institution.” 
Mining in Canada, he said, had become one of the 
nation’s greatest enterprises, and now employed 
more than 100,000 men, who raised last year nearly 
100,000,0002. worth of minerals. In the last ten 
years the output from Canadian mines had doubled. 
Many new areas were being brought into mining 
production as the result of aerial surveys, and in 
1938 more than 20,000 square miles had been sur- 
veyed by this means. It must not be supposed, 
however, that the day of the individual prospector 
was over—in the same year, the Government of 
Canada had sent out 58 survey parties to investigate 
finds which appeared promising. Mining engineer- 
ing, Mr. Massey said in conclusion, almost ranked 
with astronomy and medicine in the strength of its 
spirit of common enterprise and the way in which 
it transcended the mere political boundaries of 
nations. The President, in response, referred to the 
contributions of other branches of engineering to 
the work of the miner and the mining engineer— 
“above all, those wonderful steel-wire ropes which 
alone make it possible to ransack Nature’s store- 
house at such amazing depths, and so to maintain 
the supply of metals, which constitute the indispens- 
able raw materials of all other industries.” He 
quoted from. Pliny, however, a warning of 2,000 
years ago, not to carry the production of metals 
beyond reasonable limits ; for, while with iron we 


trade but in every respect, between Great Britain 
and the constituent parts of the British Empire. 


EVACUATION AND BUSINESS ORGANISATIONS. 


An announcement made by the Lord Privy 
Seal’s Office at the end of last week should do a 
good deal to clarify the doubts of those firms who 
are contemplating moving their, headquarters in 
time of emergency from congested areas, and more 
particularly from the central area of London. As 
is well known, a large number of firms have already 
made tentative plans in this direction—and wisely 
so since undisturbed operation of essential civilian 
activities must be a not unimportant part of the 
national effort. Nevertheless care must be taken 
to avoid clashing with other plans, and it is to this | 
point that the announcement we have mentioned | 
is directed. Briefly, it may be stated that there is 
no difficulty about the permanent transfer of 
businesses from congested areas to “neutral” 
districts, and the Government has no wish to inter- | 





the necessity for the closest collaboration, not only in | sphere is made clear by an examination of the list 


of members. This shows that some 30 per cent. 
are firms or institutions concerned with engineering 
or with scientific matters of engineering interest ; 
if universities and technical colleges having engineer- 
ing schools are added the proportion is about 
35 per cent. Although the cursory examination 
of the list of members on which these figures are 
based shows that many well-known engineering 
firms are benefiting from the work of the Associa- 
tion, it also shows that many others are not doing 
so. It would be to the benefit not only of these 
outside firms but to those already in if the former 
would assist the work of the Association by becoming 
members. The remaining speakers at the lunch, 
Sir Stephen Gaslee, Librarian of the Foreign Office, 
and Mr. Stephen A. Heald, of the Royal Institute of 
International Affairs, also referred to the question 
of information services, but the aspects of the 
subject with which they concerned themselves 
were less directly in our field. Sir Stephen Gaslee’s 
reference, however, to a paper he presented at the 


fere with arrangements of this kind. On the other | 1935 Conference of the Association, dealing with the 
hand, it is contemplated that 1,500,000 persons | availability to the public of the information in the 
(mainly children) will have to be removed from | libraries of Government departments, raised a 
the London area and dispersed over the southern | question of very general interest. 

part of England, in connection with the evacuation | 
scheme. This movement will absorb practically all | Girts To THE ScteNcE MusEuM. 

the accommodation available in that part of the | To have had for forty years such a fascinating 
country. There can therefore be no guarantee hobby as the collection and study of early optical, 
that arrangements made by business firms for the mathematical and astronomical instruments, and to 
transfer of the whole or part of their staffs into have had the means of pursuing it with assiduity, 
these “ reception ” areas would be allowed to stand. | must be an abiding satisfaction to any man, and the 
With a view to facilitating movement into| satisfaction must be still further increased when 
“neutral” areas the advice is given that detailed | his collection finds a place in a national institu- 
plans covering both the provision of office accom- | tion where the instruments will be properly preserved 
modation and of transport and lodging accom- | and made available to any student interested in such 
modation should be made beforehand. It should,| things. In past years the Science Museum collec- 
however, be clearly understood that any such | tions of instruments have been enriched by numerous 


transfer is the responsibility of the organisation 
concerned, and that no Government assistance of 
any kind can be given. Business organisations 
which may be contemplating or have made arrange- 
ments for the transfer are advised to get into com- 


gifts from Mr. Thomas H. Court, who has spent 
most of his life collecting them, and he has recently 
given another seventy objects, making the total of 
his gifts more than 900. “Exceptional” is a 
mild term to apply to such a contribution, and 





munication with the Secretary, Ministry of Health, | the thanks of the nation are due to Mr. Court 
Whitehall, London, 8.W.1. It is also announced |for his generosity. Some of the latest groups 
that a leaflet summarising and explaining the | of objects have now been placed on exhibition 
obligations ,of employers under the Civil Defence | in Gallery LXV, and attention may be dalled 
Bill now before Parliament in regard to the pro-|to a few of the outstanding instruments. One of 
vision of air-raid shelters, camouflage and the|them is an Italian recipiangle of about 1600. 
obscuration of lighting and glare will be circulated | This is an instrument for measuring angles in sur- 
within the next few days. | veying, and it is marked with lines and scales 
| for making calculations, by the method invented by 
THE AVAILABILITY OF INFORMATION. | Galileo only a short time previously to the making of 
Even the most practised writers will admit that, the instrument. Another object is an optometer, 
whether composing a volume or merely compiling | invented by Thomas Young for testing eyesight and 
a report, the first essential for satisfactory perfor- | prescribing spectacles. Besides these, there are 
mance is that the matter which is to be set down | telescopes with vellum tubes, silver drawing instru- 
shall be available in an ordered form, either in the | ments, a diagonal glass by means of which the 
mind, or in the notes and records of the author. | Visitor to the theatre or opera could observe his 
It is possible that this dictum does not always | fellow spectators while appearing to be looking 
apply in the sphere of imaginative literature, but through his glass at the stage, and several fine 
certainly in technical and scientific work no satis- | Teflecting telescopes by the famous eighteenth 
factory result is likely to follow unless the matter | century opticians, John Bird, James Short, and 
of the composition, as distinct from the manner, is| ©. 8, Passement. There are also some noteworthy 
available in a well-arranged form. Practised | microscopes. With Dr. R. 8. Clay, Mr. Court, in 
writers on technical subjects will also admit that | 1932, published a History of the Microscope, and 
much of the matter of their compositions necessarily | in an appendix to this he gave notes on the instru- 
consists of data and facts which have been gathered | ment makers themselves. We believe that he 
by other workers, and the more readily this infor- | has collected a mass of material about the old crafts- 
mation can be made available the more easily and|™men to whose skill we owe the instruments, and 
more fully will they be able to utilise it. These | though Mr. Court, having now passed the age of 
considerations, looked at possibly from a slightly | seventy, may not feel inclined to publish those 
different point of view, formed the subject of the | notes, perhaps we may express the hope that they 
speech of the President, Sir William Beveridge, at | Will, like the instruments, find a place in our national 
the lunch of the Association of Special Libraries collection, to await some future student as keen as 
and Information Bureaux, held at the Café Royal | Mr. Court himself. 
on Friday, April 28. The availability of information 
is clearly a matter of the first importance in connec- 2 
tion with the economic subjects with which Sir | CONSUMER. 
William is particularly concerned and, as he pointed _ It isa generally accepted business axiom that the 
out, the Association of Special Libraries and | large consumer should be able to buy in a cheaper 
Information Bureaux, in acting as a clearing-house | market than the small...This being so, the fact 


Tae Lonpon County CouNncIL aS AN ELECTRICAL 





plough and reap, yet “ by means of it—the power 
of man for evil is multiplied.” After Mr. E. D. | 


for sources of information, is rendering a valuable} that the London County Council consumes about 
service in a wide sphere. Sir William particularly | 35,000,000 kWh. of electricity each year for its own 


McDermott (president-elect) had proposed the toast | referred to the value of an information service in | purposes, besides retailing another 20,000,000 kWh. 


of “The Guests,” to which Mr. F. A. McQuisten, | 


| 


connection with the investigation of the question | to its tenants on housing estates, ought to have a 


K.C., M.P., responded, Mr. R. B. Bennett, P.C., at of trade cycles, but that the aid which the Association | favourable effect on the price it pays, especially as, 


the President’s invitation, made a forceful speech on | can render is by no means confined to the economic | except in about half a dozen cases, this quantity is 
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! 
purchased from the public supply. Why this sup- | 
position is incorrect was dealt with by Mr. Forbes 
Jackson in a paper which he read before the Associa- | 
tion of Supervising Electrical Engineers on Tuesday, 
April 18. Apart from the supplies given to tenants 
on its housing estates the Council, Mr. Jackson said, | 
took a supply at 1,100 different points for so great | 
a variety of purposes that the overall load factor, | 
if it were possible to determine it, would be sur- 
prisingly good. Owing to the large number of 
authorities in and around London, however, it was | 
impossible to get an inclusive tariff which took into | 
account the considerable diversity which the ser- | 
vices as a whole presented. Each separate supply | 
was, in fact, treated as if it were the only one, and | 
the Council did not enjoy the advantage of its own | 
diversity. In the 1,200 schools for which the | 
Council was more or less responsible, electricity was 
used mainly for lighting and power and to a small 
extent for supplementary heating. The average | 
intensity of lighting now required in class-rooms, 
riz., 8 foot-candles to 10 foot-candles, was not com- 
fortably attainable with totally-enclosed diffusing 
fittings. For a standard class-room of 5CO sq. ft. 
five 100-watt lamps in deep conical, translucent | 
shades, plus a blackboard fitting, seemed most satis- 
factory. In hospitals the electrical consumption for 
lighting, power, and medical purposes amounted to 
from 250 kWh to 300 kWh per bed per annum. 
Many of the hospitals had load factors of the order of 
30 per cent., the connected lighting and power loads 
in a typical case being 116 kW and 90 kW, respec- 
tively. For the whole hospital service in the county 
the connected load was about 10,000 kW and the 
annual consumption roughly 10,000,000 kWh. 
At the headquarters of the Fire Brigade the con- | 
nected load was 360 kW, including over 200 h.p. 
of motors. At the County Hall the maximum 
demand for lighting was 525 kW with a load factor | 
of 16 per cent. A separate direct-current supply | 
was obtained for several hundred horse-power of 
lift, pump, and fan motors. The total electricity 
consumption of the main-drainage system was | 
12,000,000 kWh per annum, the maximum horse- 
power of motors installed at any one pumping | 
station being 5,000. 
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the purpose of co-ordinating research activities and In 1918 Messrs. Ruston, Proctor and Company amalga. 
promoting group research studies. Dr. Hirshfeld was | mated with Messrs. Richard Hornsby and Sons, Limited, 
the recipient of many honours. In 1932, the honorary Grantham and Stockport, and the firm assumed its 
degree of Doctor of Engineering was conferred upon | present name of Messrs. Ruston and Hornsby, Limited. 
him by the Rensselaer Polytechnic Institute, while, in | Messrs: Ruston—-Bucyrus, Limited, of which Colonel 
June, 1938, the University of Detroit accorded him a| Ruston was vice-chairman, was incorporated on 
similar honour, In December, 1937, he received the | January 1, 1930, the associated firm being Messrs, 
Worcester Reed Warner Medal of the American Society | Bucyrus-Erie Company, South Milwaukee, Wisconsin, 





of Mechanical Engineers, which he had joined as a| 
young man in 1905. He was also a member of the | 
American Institute of Electrical Engineers, the | 
American Institute of Mining and Metallurgical 
Engineers, the American Society for Testing Materials, 
the Newcomen Society, and several other learned and | 
scientific societies, and served on the United States | 
National Committee of the International Electro- | 
technical Commission. 








THE LATE MR. H. MARSH, C.L.E.| 


Lr is with regret that we record the death, on April 25, | 
at Chalfont St. Peter, Bucks, of Mr. Henry Marsh, late 
Chief Engineer (Irrigation), United Provinces, India. | 
Mr. Marsh, who was the fourth son of the late Mr. | 
Francis Marsh, J.P., of Springmount, Queen’s County, | 
Ireland, was born on September 8, 1850. After receiv- 
ing his general education at the Rev. Dr. Stacpoole’s 
School at Kingstown, he entered the Royal Indian | 
Engineering College, Cooper’s Hill, in 1871, passing 
out in July, 1874. From September, 1873, until May, 
1874, however, he was a pupil of Mr. Valentine Browne 
and was engaged on the construction of the North Wall 
line of the Great Southern and Western Railway, Ire- | 
land. In October, 1874, he was appointed assistant 
engineer, second grade, in the Public Works Depart- 
ment, India, and successively held charge of the Ist 
sub-division of the Agra Canal and the 2nd and Ist 
sub-divisions of the Eastern Jumna Canal. In June, 
1880, he was promoted assistant engineer, first grade, 
and from that date until 1882, was in charge of the 
2nd (Meerut) sub-division of the Ganges Canal, his 
main work being the construction of the Jani escape- 
head, channel and falls. While on furlough in 1882- 
1883 he superintended the practical training of past 
students of the Royal Indian Engineering College, and 
soon after his return to India was appointed executive 
engineer, in May, 1883. He was placed in charge of 
the Ist sub-division of the Anupshahr branch of the 
Ganges Canal, and was subsequently the officer respon- 
sible for the Aligarh and Etawah divisions of the Ganges 
Canal. 

Mr. Marsh was appointed superintending engineer in 


U.S.A. 

Colonel Ruston was an enthusiastic Volunteer and 
Territorial officer. During the South African War he 
was captain in command of a Volunteer company which 
was attached for service with the 2nd Battalion The 
Lincolnshire Regiment, and on his return home he 
received the Freedom of the City of Lincoln. He was 
connected for many years with the 4th Battalion 


| The Lincolnshire Regiment (T.A.), and also served for 


some time as chairman of the Lincolnshire Territorial 
Association. Colonel Ruston was elected to the Lincoln 
City Council in 1905 and became Mayor in 1907; in 
1918 he was made High Sheriff of the County of Lincoln. 
shire. Colonel Ruston’s sudden death has come as a 
great. shock to his colleagues on the board, and the 
staff and workpeople, in whose welfare he always took 
a deep interest, especially as only two days before his 
death he attended a board meeting at the Lincoln 
works, when he appeared in normal health. 








THE INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS IN SCOTLAND. 


Tue public recognition of their value to the com- 
munity, which is implied in the grant of armorial 
bearings to railways and electric-power undertakings, 
has been shared hitherto by only a few technical] 








| 1897, and, in 1900, was awarded the C.I.E. for his 
THE LATE DR. C. F. HIRSHFELD. | services in combating famine among the Indian popula- 
, , | fon. 

WE regret to announce the death of Dr. Clarence F. | tary (Irrigation) for the United Provinces of Agra and 


Hirshfeld, which occurred after an illness of several | Qude, and, in the following year, was elected a member 


months, on April 19. Dr. Hirshfeld, who was head of | of the Legislative Assembly of the United Provinces. 
the Research department of Mesars. The Detroit Edison | Retiring under the age limit in 1905, he was re-employed 
Company, Detroit, Michigan, U.S.A., was born in| by the Government of India as consulting engineer for 


In 1902 he was made Chief Engineer and Secre- | 





San Francisco on January 30, 1881. He attended | 
the University of California and received the degree of | 
Bachelor of Science in electrical engineering in 1902. | 
In the following year he was appointed instructor at | 
Cornell University, and, in 1905, was awarded the | 
degree of Master of Mechanical Engineering by that 
institution. He remained on the teaching staff of the | 
University until 1913, advancing to the positions of | 
assistant professor and professor of mechanical engin- | 
eering. During this period of his career he was the 
author, or co-author, of several text-books on steam 
power and internal-combustion engines, which are still | 
considered to be classics in their particular fields. In | 
addition to his academic duties, he carried on an| 
extensive consulting practice. In 1913, he was ap- 

pointed chief of the research department of Messrs. The 

Detroit Edison Company and continued to oecupy this | 
position until his death. He organised the department, 

and during the succeeding years directed researches 

covering a wide field, including problems connected | 
with the design, construction, operation and mainten- 
ance of thermal power plants, industrial electric heat- 
ing, the disposal of industrial waste, the deterioration 
of electric cables, electric welding, and the development 
of electric furnaces. 

Dr. Hirshfeld’s association with Messrs. The Detroit 
Edison Company provided for the continuance of his | 
practice as a private consultant. Under this arrange- 
ment, during the past seven years, he superintended 
the design of a modernised tramway car, and four years 
of intensive experimentation and research resulted in 
the production of the so-called P.C.C. tramway car, 
which is now in service in Brooklyn, Toronto, Pitts- | 
burgh, Washington, Baltimore, Chicago, San Diego | 
and Los Angeles. Dr. Hirshfeld’s outstanding quality | 
was his ability to apply research methods to many | 
types of problem, and as president of Messrs, Utilities 
Co-ordinated Research, Incorporated, this quality was 
brought into prominence. This organisation was formed 
some time ago by a group of electricity companies for 


investigated a number of projects upon which he wrote AitidenT ys! 

valuable reports. Upon leaving India he undertook ts inhi i 
work in Mexico which involved travelling through the itt: chin 

| country and reporting on irrigation schemes. Following be ae ss oJ 


| to live in this country. 
| student of the Institution of Civil Engineers, was 


| figure from engineering circles in Lincolnshire. He | 





irrigation in Central India, and while in this capacity 










upon this he became irrigation engineer to the Central 
Argentine Railway in 1911, continuing to occupy this 
position until 1913, when he finally retired and came 
Mr. Marsh, who was a former 


‘PSB dail -- Gul . c } 








elected an associate member on May 29, 1877, and | institutions, but there is a growing feeling that such 


transferred to the rank of member on March 4, 1890. | 80cieties have at least an equal claim to the status 


: ye pleasure, 
, ry > Ww »mber of ; |that a grant of arms confers. We have pleas 
For many years he was a member of the Council of the therefore, in illustrating herewith the “ensigns 


Pe cre Pe armorial’’ recently granted to the Institution of 
| Engineers and Shipbuilders - a a — 
|from the Rt. Hon. the Lord Lyon King of Arms. 
THE LATE COLONEL J. S. RUSTON. | The expense of obtaining the warrant, we understand. 
Tue sudden death of Colonel Joseph Seward | has been defrayed by Mr. A. C. Gardner, M.Inst.C.E.. 
Ruston, which occurred on April 28 at his home in| who has been President of the Institution for the last 
Sloane-gardens, London, S.W.1, removes a well-known | two years. : 
After reciting the relevant events in the history of the 
was chairman of Messrs. Ruston and Hornsby, Limited, | former Institution of Engineers in Scotland and the 
Sheaf Ironworks, Lincoln, and vice-chairman of Messrs. | Scottish Shipbuilders’ Association, which amalgamated 








| Ruston-Bucyrus, Limited, Excavator Works, Lincoln. | in 1873 to form the present Institution, the warrant 
|The son of Mr, Joseph Ruston, J.P., D.L., Colonel | grants ‘‘ Our Licence and Authority to bear and use 


Ruston was born at Washingborough Manor, Lincoln, in | such Ensigns Armorial . . “th 
August, 1869. He received his general education at | margin hereof and matriculated of even date wit 

the Lower Grammar School (Greyfriars) and subse-| these Presents . . . viz.: Azure, @ saltire Argent 
quently at Shrewsbury School, and afterwards studied | between the representation of a W att’s Governor in 
law and became a barrister. He was a member of the | chief, a galley with sail furled in base and od 
Middle Temple and, although he never practised, he | wheel in each flank Or. Above the shield is place 

became, in later years, a Justice of the Peace for|a helmet of suitable Degree with a Mantling Azure 
Lindsey. Colonel Ruston joined his father’s firm, | doubled Argent and on a Wreath of the Liveries 1s 
Messrs. Ruston, Proctor and Company, Limited, in| set for Crest :—a globe proper encircled by ® chain in 
1895, and in the following year was elected to a seat | orle Or, and in an Escrol over the same this Matte “ci 
on the board of the company. He became chairman in| Per Mare Per Terras. In Testimony whereof ‘ , ” 
1901, at the early age of 32, and continued to occupy | Presents are subscribed . . . the Twenty-Sevent ( ay 
this position until his death. During his long tenure | of March .. . One Thousand Nine Hundred an 

of this office the size of the firm has more than doubled. | Thirty Nine.” 
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GRINDING) MACHINE FOR MACHINE-TOOL SLIDEWAYS. 


CONSTRUCTED BY MESSRS. THE CHURCHILL 


MACHINE TOOL COMPANY, 


LIMITED, ENGINEERS, MANCHESTER. 











GRINDING MACHINE-TOOL 
SLIDEWAYS. 


AT one time, the usual method of finishing the slide- 
ways on machine tools was by hand scraping, but this 
somewhat laborious process has now been largely 
replaced by grinding. Apart from the latter being a 
much quicker process, it is also more accurate when 
performed on a modern machine designed for the 
purpose. Many of the leading machine-tool makers 
are employing the slideway-grinding machine manu- 
factured by Messrs. The Churchill Machine Tool 
Company, Limited, Broadheath, near Manchester, for 
grinding both the slides and ways, and it is claimed 
by the makers of this machine that the finished sur- 
faces are produced nine or ten times faster than is 
possible by hand scraping. Apart from the value of 
this machine in the construction of new machine tools, 
they can also be used to advantage in reconstruction 
and maintenance work, and an example of this applica- 
tion is illustrated in Figs. 1 and 2 on this page, these 
illustrations showing a Churchill Model VBA slideway 
grinder set up for re-grinding the traversing ways on 
the body of a planing machine. The underside of the 
planing machine table can be seen in the foreground in 
Fig. 1, the double vees visible in the illustration being 
ground on the machine; the body itself is shown in 
the grinding machine in both illustrations. It will be 
seen that the machine has two independently-operated 


grinding-wheel heads mounted on a very rigid radial | exertion on the part of the operator to win 


arm, the heads being adjustable transversely on the 
arm and the latter being adjustable vertically on the 
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and weight were most important considerations, and 
that operating conditions were very far from normal. 
As regards aerials, so long as aircraft was relatively 


| slow it was possible to pay out a considerable length 


of wire weighted at one end, and to ensure that the 
effective height was a relatively high proportion of the 
available length. Breakages were, however, frequent, 
owing to the twisting and kinking of the wire and 
investigations showed that the bob frequently made 
deep dives and lurches, ending with a sharp snatch on 
the wire when it reached its extreme position. This 
led to the design of the “ head” aerial in which the 
weight was broken up into a number of small units 
strung in a chain on a steel cable. This design had 
also facilitated the slipping out of the complete aerial 
and weight through the fairlead. 

In the case of flying boats the fairlead became a 
particularly difficult item of design and installation, 
since it had to be of rather greater length than usual 
and must be made quite watertight. The insulation 
of the fairlead from the structure called for special 
care. Adequate leakage paths had to be provided 
between the tube and the metallic dope or metal skin 
of the aircraft. In addition to the substantial insu- 


|lator used it was customary to leave a patch about 


1 sq. ft. in area free from metallic dope in order to 
avoid causing severe stress on the surrounding coating, 
which was a semi-conductor of high-frequency currents. 


On high-speed aircraft it required great YE re 
in the 
aerial, especially at high altitudes. Designers had 


therefore been trying for many years to devise auto- 


column. The grinder will deal with work up to 12 ft. | matic power-driven winches, but it could hardly be 


long by 3 ft. 6 in. wide. 


Dual controls enable both | said that these had been received with favour. 


It 


heads to be independently adjusted either horizontally | was important that as great a vertical component as 
or vertically from each end of the arm, the heads | possible should be given to the aerial wire in order 
being provided with a fine micrometer swivel adjust- that the intensity of the vertically polarised field should 
ment so that strict parallelism with the work table | be as high as possible. The needs of direction finding 
can always be maintained. The feed can be positively | also made it desirable that the trail angle should be 
applied in very fine increments, since an advance of | 48 large as possible with respect to the horizontal. 


0001 in. is represented by a widely-spaced division, 


With the high-speed aircraft of the present day 


extremely fine adjustment of this type is designed. | the trailing aerial had become a very serious problem. 


Practically every type of sliding way met with in 
practice can be dealt with. 








RADIO IN. AVIATION. 


_ Ix a paper entitled “Radio in Aviation: A General 
Survey, with Speeial Reference to the Royal Air 
Force,” which was read before the Wireless Section 
of the Institution of Electrical Engineers on Wednes- 
day, April 5, Mr. N. F. S. Hecht said that the problem 
of transmitting intelligence from and to aircraft by 
means of telegraphy or telephony was rendered difficult 
by the facts that it was impossible to provide an aerial 
that will be equally efficient in all directions, that 
the power available was strictly limited, that bulk 








| Trail angles had become extremely small, thus causing 


a risk of fouling the aircraft structure and also a very 
serious reduction in the communication range. This 
had driven the radio engineer towards the use of 
fixed aerials. With these it was impracticable to 
provide an effective height of more than a few feet, 
except in very large transport craft. In the case of 
small aircraft the effective height was limited to little 
more than 18 in. to 24 in. Under these conditions 
long or even medium wavelengths could no longer be 
employed with any useful degree of efficiency. Never- 
theless on larger aircraft a fixed aerial above the 
aeroplane was employed even for long and medium 
wave communication over short distances and in the 
case of flying boats when the aircraft was down ‘on 
the water. On account of the small electric capacitatice 








Fra. 


2. 


of these fixed aerials the radio apparatus had to be 
loaded with inductance or capacitance, both of which 
caused a serious reduction of aerial current and 
range. 

The subject of aerials was intimately linked with 
that of earths. In the early days of wooden aircraft 
the aerial was balanced by a counterpoise and with 
the advent of all-metal aircraft the usefulness of this, 
which could now be given the name of earth, increased 
very considerably and it was possible to dispense 
completely with supplementary earth wires. On 
short waves, however, it was found that the counter- 
poise could not be treated as a simple capacitance. 
Its dimensions were such as to cause prohibitive 
impedance and in certain cases the oscillation system 
was so far mismatched that the efficiency was extremely 
low. To overcome this small insulated counterpoises, 
which were brought into use over the critical wave 
bands, and, alternatively, series condensers to reduce 
the coupling to the aircraft earths, were employed. 
The problem of providing a satisfactory earth on 
aircraft, quite apart from its mechanical difficulties, 
was a serious one. The impedance of the system 
varied with the frequency between very wide limits 
and under no conditions could it be safely regarded 
as having the distributed inductance and capacitance 
of an infinite surface. Bonding might be said to 
have made its first appearance in aircraft when the 
counterpoise system was augmented by the addition 
of the engine tanks and other large masses of metal 
so as to increase the electrical capacitance of the 
earth or counterpoise. Its development to the present 
state of thoroughness had been due to the desire to 
eliminate the possibility of the occurrence of large 
potentials between parts and so to reduce the fire risk 
arising from sparking. The introduction of high- 
gain receivers of the superheterodyne type in which 
the aerial circuit was in an oscillating condition had 
resulted in a severe form of interference due to bad 
contacts between rubbing parts. This had been 
overcome by connecting all parts in rubbing contact 
by a short loop of copper wire. 

There were three types of power supply to be con- 
sidered, namely, high-tension for the transmitter, low- 
tension for the filaments, and high-tension for the 
receiver. The earliest form of supply for the trans- 
mitter-valve anodes was the air-driven generator, but 
in recent years aerodynamic objections to this equip- 
ment had caused engineers to concentrate on the use 
of motor-generators or dynamotors, driven directly 
from the central battery of the aircraft. Though this 
system had many advantages, the disadvantages could 
not be lightly set aside. In general, the regulation 
of these machines was r and was insufficient to 
permit them to be used for the low-tension supply for 
the filaments. This had, therefore, to be derived either 
directly from the central battery or from a separate 
battery. In the former case the low-tension supply 
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suffered from voltage variations as the various loads 

were switched on, thus causing alterations in the trans- 

mitting frequency and, when continuous waves were 
employed, keying chirps, which might be very disturb- 

ing to the receiving operator. Until recent times, it 

had been the practice to employ accumulators for 

supplying filament current, both for the transmitter 
and the receiver. Latterly, there had, however, been 

a pronounced tendency to use a low-voltage winding 

on the motor generator. This a t was not 

of universal application, for on an un ced keying | 
load, filament fluctuations arose which could not always 

be tolerated. 

The receiver high-tension and grid-bias supply had 
been the cause of more trouble than anything else in 


the power system. In the earliest days, the perfectly 
smooth voltage necessary had been obtained from dry 
batteries, but these were troublesome to poor 
performance and life, and on account of their bulk, 


weight and indifferent storage characteristics in tropica! 
climates. A great deal of work had been done to im- 
prove matters, and a determined effort had recently 
been made to replace dry cells by a separate output 
from the generator. This had been rendered possible 
by improvements in the generator windings and com- 
mutation, with a consequent considerable reduction in 
the ripple. It had been suggested that the whole 
question of power supply could be considerably sim pli- 
fied by making use of alternating current, but so far, 
nothing much had been done. The introduction of 
separately-heated cathodes had, perhaps, simplified the 
problem somewhat, but factors mitigating against the 
use of alternating current were those relative to trans- 
formation, regulation and smoothing. The latter point 
in particular involved such an increase of weight in the 
form of chokes and condensers as to warrant the reten- 
tion of a direct-current supply. 

The variety of range requirements in aeronautical 
services had brought about the use of a gradually 
widening band of radio frequencies. In the case of 
military aircraft, and particularly of fighters and others 
intended to fly in formation, this question was rather 
a peculiar one. The occupants of the several aircraft 
might be required to communicate with each other by 
means of radio telephony when the formation was flying 
wing-tip to wing-tip. At any instant the leader of the 
formation might be called from the ground station, situ- 
ated 100 miles away. Alternatively, the aircraft might 
separate to distances of many miles. Under that con- 
dition, automatic volume control was an insufficient 
means of maintaining relatively constant output. For 
this reason, hand control was usually found more satis- 
factory, although care was required to avoid leaving the 
receiver at low gain after a local communication to 
ensure against the loss of a distant call. It should be 
unnecessary to stress the need for reducing the weight 
of the equipment to a strict minimum, but it was 
evident that the point was still not sufficiently appre- | 
ciated. Every pound added to the installation in an 
aircraft caused indirectly the addition of another 3 Ib. 
distributed between wing sti ucture, engine, propeller 
and fuel. Bulk was not to be taken as a kind of 
alternative to weight, but demanded special attention. 
Compactness, in fact, was of prime importance, especi- 
ally in respect of such components as remote controls, 
awitches and indicating instruments, which had to be 
located within reach of the pilot or wireless operator. 

One of the most troublesome features of aircraft 
radio communication was the effect of vibration. 
Careful attention must be given to the secure locking 
of all screws and bolts and the tying down of all 
anchorages in the wiring. But the chief difficulties 
oceasioned by vibration were in connection with the 
frequency stability of the radio-communication circuits 
and electrical stability of the components. These 
vibration effects belonged to two separate classes : | 
direct transmission and air-borne vibration, of which 
the latter was the more troublesome. Another diffi- 
culty was noise, which affected radio-communication 
efficiency by its direct effect on the valves, in relation 
to the speech efficiency of the microphone, and in 
respect of aural reception. In recent years, owing 
to the need for a high order of frequency stability, 
changes of temperature had become an acute problem, 
in view of the steacy and general narrowing down of 
radio-communication channels, and the great heights 
at which aeroplanes were flown. The lowered atmo- 
spheric pressure at these heights also had serious effects 
on the performance of the equipment. Other matters 
which had to be considered in connection with aircraft 
radio were accessibility and remote control, fire risk, 
fatigue of the operator, lightning and static caused by 
rain and dust. 








Anwval Report or THe Instrrvtion oF ELECTRICAL 
ENornerrs.—We are asked to state that the Annual 
Report of the Council of the Institution of Electrical 
Engineers and the accounts for the year ending Decem- 
ber 31, 1938, can now be obtained by members on appli- 
cation to the Secretary, Savoy-place, Victoria-embank- 
ment, London, W.C.2. 
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REDUCTION GEAR FOR 5,000-KW TURBINE. 


DAVID BROWN AND SONS 
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5,000-KW TURBINE REDUCTION 
GEAR. 


WHILE recent examples of the worm-reducing gears 
made by Messrs. David Brown and Sons (Hudd.), 
Limited, Huddersfield, have been illustrated in these 
columns, the firm’s work in the production of double 
helical reduction gears also merits description, and we 
take this opportunity of describing a typical land set 
which has just been completed for a paper mill in the 
South of England. It operates between a tandem 
pass-out turbine and a generator set, transmits | 
5,000 kW. The pinion speed is 4,500 r.p.m. and that 
of the output shaft is 500 r.p.m. The two shafts 
are pitched at 45-in. centres, and the wheel is nearly | 
7 ft. in diameter. The working face width is 41 in., 
and the number of teeth is 316, the pinion having | 
35 teeth. The gears depart from the firm’s orthodox | 
design for smaller plants in that the wheel is of the 
six-arm section type, and the outer bearing of the low- 
speed shaft is enlarged so as to be capable of sustaining | 
part of the weight of the generator rotor. The pinion | 
is a one-piece forging of nickel-chrome steel and has | 
a centre bearing. The teeth were generated with | 
profile-ground hobs, the wheel being cut after it was | 
mounted on its shaft and the pinion after heat-treatment | 
of the forging. Very precise testing apparatus was | 
used to ensure accuracy and both the wheel and the | 
pinion were dynamically balanced before being fitted | 
into the casing. 

The casing, as will be clear from the illustration, is 
split in the plane of the shaft centres and is adequately | 
ribbed, the construction not only providing a parti- | 
cularly robust and rigid unit, but also reducing the | 
running noise to a minimum, due to the elimination | 
of the drumming sound generally present when large | 
flat surfaces are employed. The contour was influenced | 
to some extent by that of the turbine and generator | 
to which the casing is connected. The lubrication of | 
such a gear naturally receives careful attention in | 
design. A sump, not shown in the illustration, is| 
attached to the underside of the bottom half of the 
casing. The lubricating system employed consists of 
a direct-driven oil pump, which supplies not only the | 
reduction gear itself, but the turbine. The pump) 
capacity is 100 gallons of oil per minute at a pressure | 
of 25 lb. per square inch. All the bearings of the | 
reduction gear have forced lubrication and the gear | 
teeth are lubricated by spray nozzles situated so as | 
to direct oil on to the teeth immediately in front of | 
the point of engagement. Oil is fed to the gear, at | 
the rate of 52 gallons per minute and under a pressure 
of 8 Ib. to 10 Ib. per square inch. The unit is complete | 
with thermometers, pressure gauge and inspection | 
windows, and is entirely dust-proof and oil-proof, this | 
latter point being paid particular attention to in view | 
of the importance of preventing leakage from the | 
output shaft to the generator, the windings of which | 
might otherwise be affected. The complete unit weighs 
approximately 28 tons. 





THE INLAND WATER SURVEY. 


Tue duty of the Inland Water Survey Committee is 
“ to collect, to correlate, and to encourage the keeping 
of records of the water resources of Great Britain and 
to make these results available for general use.” The 
third annual report for the year ended March 31, 1938, 
was published by H.M. Stationery Office last week at 
the price of 4d. It reviews the progress in this work 
that has been made during the period since the appoint- 
ment of the Committee. The work dealt with is more 
than a year old and prompter publication would be 
an advantage. The greater part of the activity of the 
Committee has been taken up with the considerable 
amount of preliminary exploratory work which was 


| found to be necessary and in completing the first of an 


annual series of volumes of statistical records relating 
to the surface water resources of Great Britain. They 
are convinced, as everyone who considers the subject 
must also be, that such a survey of resources, if it is 
to be of any real use, must be as comprehensive as 
possible—at least, as comprehensive, for instance, as 
those carried out by the Ordnance and Geological 
Surveys in their particular fields. 

This position has not, however, so far been reached 
with water. Relatively very few reliable records of 
river flow are being kept and the Committee has to 
rely for such measurements as are being taken on the 
voluntary assistance of Catchment Boards and other 
bodies. For reasons, which cast no slur on the acti- 
vities of these bodies, this information is neither 
sufficient in scope nor adequate in quality for the 
pur of a comprehensive survey. Little progress 
can, in fact, it is felt, be made unless additional effective 
arrangements are introduced for securing the systematic 
and continuous gauging of the rivers throughout the 
country. Exactly what specific action should be taken 
to improve matters is not indicated. Moreover, it 
seems doubtful whether anything much can be done 
at the present time. The hands of the Government 
are already over-full. : 

As regards work accomplished, the examination of 
river basins, progress on which was recorded in the 
first and second reports, has been continued ; and the 
results obtained on the Earn (Perthshire), Eden (Fife), 
Tyne (East Lothian), Trent, Great Ouse, Wye and 
Nith (Dumfriesshire) are described. During the year 
the Department of Agriculture for Scotland, which have 
general powers comparable with those of Catchment 
Boards in England and Wales, were authorised to 
spend 5001. towards the equipment and maintenance 
of discharge measurement stations. The existing level 
indicating and recording stations on the Clyde, Kelvin, 
Irvine and Tay were maintained, and stations were 
established on the Earn, Eden, Tyne and Nith. The 
Tweed basin was also reconnoitred. 

In the sphere of underground water, the field work 
carried out by the Geological Survey in the Nene 
basin was continued and work is proceeding on 4 
memoir dealing with the underground water resources 
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FIVE-PULLEY CONVEYOR, IDLERS, 


CONSTRUCTED BY MESSRS... MAVOR 
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of the area covered by the eastern half of the 4-in. 
Geological Map, Sheet 15, which includes Northampton 
and Oxford. ¢ results of measurements at 28 gauging | 
stations in 14 river basins, collected by various authori- | 
ties, have been published in the Surface Water Year | 
Book for 1935-36. In examining and analysing the | 
records on which these results are based, it has, how- 

ever, been sometimes found that the form and wording | 
of the recorder charts make them difficult to read or | 
confusing to interpret. It is, therefore, recommended | 
that an eight-day chart should be the standard arrange- 
ment for weekly records, at any rate in new installations. | 
Local investigations that have been carried out by the 

Survey’s technical staff haye also brought to light 

unsuspected inaccuracies or inadequacies of measure- | 
ment. It is, therefore, emphasised that measuring 
authorities should keep a close watch on this point in 
order that laborious correction and recompilation over 
a long period may be avoided. The conclusion is 
reached that a large proportion of these inaccuracies 
are due to a reluctance on the part of those concerned 
to endow their stations with sufficiently flexible 
measuring arrangements. The station is often related 
to some river control work which is intended to aid 
navigation, milling or water abstraction, and measure- 
ments taken at such places must therefore often be re- 
garded with suspicion. Proposals are consequently 
made for overcoming this difficulty by compounding, 
though it is recognised that unless care is taken serious | 
errors in the results may occur. It is hoped that re- 
search may eventually enable engineers or instrument 
makers to produce a design of weir which will avoid | 
some of these difficulties. 








DUST-PROOF CONVEYOR IDLERS. | 


Ly view of the difficult conditions under which the 
idlers of belt conveyors have usually to work, it is 
not surprising that their design is not static, but is 
modified as experience dictates. An example of this | 
continued progress lies in the new design of bracket 
for the outer rollers of the five-pulley idlers made by 
Messrs. Mavor and Coulson, Limited, Bridgeton, 
Glasgow, S.E., and shown in the accompanying illus- 
tration. One of the troubles experienced with con- 
veyors is the liability of the brackets to corrode, so 
that these are now made of cast iron instead of steel, | 
this material being selected as better able to withstand 
attack by the impure water of many mines and quarries. 
The adoption of a cast form further enables the base 
to be given greater spread on the sleeper, so that the 
general construction is both stronger and more rigid. 
Moreover, as machine moulding is employed, all the 
brackets are identical and interchangeable so that 
speed of erection and so forth is improved. The upper 
ends of the idlers are closed so that nothing can work 
downwards into the ball-bearings on. which they run. | 
Dust or grit working upwards is guarded against by a | 
grease seal, which is renewed by a grease gun, the same 
Operation also lubricating the bearings. The grease | 
nipple is situated at the top of the bracket, the hole 
being drilled through the casting itself. This con- | 
struction replaces the projecting tube which formerly | 
carried the nipple, and the nipple is thus much less | 
liable to injury, while being as accessible as before. | 


| 





j added the protection a 


|in section 48 constructions of wire rope for 





THE LUBRICATION OF RUBBER 


PARTS. 


THERE is no doubt but that rubber, in both the 
natural and the synthetic form, is becoming increasingly 
used in mechanical engineering. It has for some time 
been employed for packing rings, belts, diaphragms and 
valves of various sorts, but although t are all 
subject to movement, the blem of lubrication, with 
the possible exception of the first-mentioned use, 
scarcely arises. With the more recent employment of 
rubber for bearings, bushes, motor-car spring shackles, 


|and so forth, in which motion is definitely associated 


with friction, lubrication has, on the contrary, to be 
considered. Ordinary lubricating oil should not be 


|employed, as it tends to attack rubber, even the fats 


contained in milk proved deleterious until a special 
type of rubber was developed for the milking machine. 
Water is rarely convenient, though in hydraulic work 


| with rubber packing rings it is the natural fluid to 
| employ. 


In other cases, colloidal graphite as a disper- 
sion in water has proved of great value for the lubrica- 
tion of rubber bearings. In spite of its useful properties, 
it is now being displaced by a new compound which has 
proved even more successful. This consists of graphite 
in glycerin and water, the two liquids, both of value as 
lubricants, acting as a carrier for the microscopic 
slippery particles of graphite. The graphite is, of 
course, not merely powdered, but is the preparation 


| used in the well-known Oildag, eolloidal graphite in 


oil, and Aquadag, colloidal graphite in water, manu- 
factured by Messrs. E. G. Acheson, Limited, Thames 
House, Millbank, London, 8.W.1, this firm, it goes 
without saying, also manufacturing the new lubricant. 
To the normal effective lubricating action due to the 
formation of a slippery surface on the rubber is 

orded by that surface against 
oxidation. Moreover, as the particles of colloidal 
graphite are extremely minute, they can penetrate 
into interstices such as joints and connections, and this 
puts a stop to the squeaking noises which are often 
heard when small movements of rubber-fitted parts 
occur. It should be noted that the new lubricant can 
be obtained in different dispersions to suit the circum- 
stances of any particular case. 








TURNER VALLEY Ort Fretp, Canapa.—A new oil- 
cracking plant is being installed in the Turner Valley, 
Alberta, by Messrs. Gas and Oil Products, Limited. 
is anticipated that it will be in o 
of July. In addition, an Ethyl-blending plant is to 
erected with a view to furnishing all of petroleum 
products from tractor fuel to aviation spirit. 


ration by the middle 





THE SELECTION OF WrRE Roprs.—On March 1, 1939, 
Mr. H. D. L. Lloyd, Assoc.M.Ins+.C.E., managing 
director of Messrs, The Whitecross Com y, Limited, 
read a paper on “ Steel Wire Ropes” before the Liver- 
pool Engineering Society. The paper, which illustrates 

m ’ 
shipping and general engineering purposes, and ‘deals 


largely with the selection of suitable types for specific 
needs, has been reprinted as an excerpt from the Society’s 
Transactions, and Messrs. The itecross Company 


imate that copies 


Limited, in sending us a reprint, int 
interested inqui on application to 


are available to Inq 
them. 





ft | 
be | 











LABOUR NOTES. 

Discussina the Government’s contemplated assist- 
ance to the mercantile marine in the April issue of the 
Report of the Boilermakers and Iron and Steel Ship- 
builders’ Society, Mr. Hodgson, the general secretary 
| of the organisation, states that the proposal which he 
| likes least and ‘t which will require to be most closely 
watched ” is that in which the Government is * to ask 
Parliament to make a sum of 2,000,000I. available for 
the purchase of suitable vessels on the United Kingdom 
Register which, though still capable of service, would 
otherwise be sold to foreign owners or for breaking up.” 
| “* These vessels so purchased,” Mr. Hodgson continues, 
| “* will not be used for trading pu: . except in an 
| emergency, but would be maintained in condition so 
| that they could be brought out for use when required. 
| It is to be a condition of the assistance to be made 
| available for tramps and cargo liners that the owners 
| of these vessels shall offer to the Government any 
| vessels they propose to scrap or sell to foreign buyers. 
| When it is remembered that these vessels are out of 
| date and uneconomical to run, the conclusion likely to 
| be reached is that the proposition is economically 
| unsound, However, we cannot afford to be too critical, 
| as our attitude has been, when asking for assistance, 
| that the particular form which it should take was for 
| the Government to decide, and this they have done.” 





At the end of March, 9,056 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
| signing the books,” compared with 9,127 at the end 
of February. During March, the number of members 
on superannuation benefit increased from 4,002 to 
4,007, and the number on sick benefit decreased from 
1,243 to 1,229. There was a net increase in the member- 
ship of 135. In February, the expenses amounted to 
4,3391. 4s. 3d.; in March—which had to bear five 
weeks’ outlays—they were 5,344I. 15s. 3d. 





At a meeting of the Scottish Trades Union Congress 
in Rothesay on Friday last week, a resolution was 
carried rejecting the idea of industrial conscription in 
any form. Mr. Little, the president of the Amalgamated 
Engineering Union, who moved it, said that since the 
resolution was drafted conscription had come within 
the region of practical politics. Some 12,000 members 
of the A.E.U. would be effected eventually, and some 
4,000 immediately. It was the opinion of the executive 
council of the union that it was their duty to protect 
the liberties which the members had, and that it should 
be made clear that they intended to defend them. 
Not even the grave responsibility of preparing for war, 
Mr. Little declared, could justify the trade unions 
suspending even for one moment the liberties which 


they possessed. 


At the recent congress in Moscow of the Communist 
Party of the Soviet Union, Mr. Stalin gave the following 
interesting figures relating to the operation of the 
second five-year plan. He said :—(1) The national 
income had risen from 48,500,000,000 roubles in 1933 
to 105,000,000,000 in 1938; (2) the number of wage- 
earning and salaried employees had risen from a little 
over 22 million in 1933 to 28 million in 1938; (3) the 
total amount paid in wages and salaries had risen from 
34,953,000,000 roubles to 96,425,000,000; (4) the 
annual wages of industrial workers, which amounted 
to 1,513 roubles in 1933, had risen to 3,447 roubles in 
1938 ; (5) the cash revenue of the collective farms had 
increased from 5,661,900,000 roubles in 1933 to 
14,180,100,000 in 1937; (6) in the grain producing 
areas the average amount of grain distributed per 
collective farm household had risen from 61 poods in 
1933 to 144 poods in 1937, exclusive of seed and seed 
emergency stocks, fodder for collectively-owned cattle, 
grain deliveries to the State and payments in kind for 
work performed by the machine and tractor stations ; 
(7) State budget appropriations for the social and 
cultural services had risen from 5,839,900,000 roubles 

in 1933 to 35,202,500,000 roubles in 1938. 








| Dealing with the third five-year plan, Mr. Molotov, 
| the president of the Council of People’s Commissaries, 
stated that it was proposed to raise the national con- 
sumption by from 50 to 100 per cent. It was reckoned 
that by the end of the fifth year (1942) the employed 
population would total 32 million, or five millions more 
than in 1937. It was proposed that average wages 
should be increased by 35 per cent. (37 per cent. was 
the figure finally adopted by the Congress). The total 
wage fund would be increased by 60 per cent. It was 
evident, he said, that wages would rise more rapidly 
for some classes of workers than for others. Those 
who worked better were sure to receive wages consider- 
ably above the average level. The Bolsheviks had 
always opposed any levelling tendency in connection 
with wages as an alien, petty-bourgeois tendency. They 
had now to pursue with even greater zeal than formerly 
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the policy of giving material inducements for higher out- 


put to the best workers, foremen, engineers, and tech- | 


nical workers in all branches of the national economic 
system. 


It was anticipated, Mr. Molotov went on to say, that 


there would be a 70 per cent. increase in the cash income | 


drawn by the collective farms from their work and the 
sale of agricultural produce, apart from income from 
the further development of the handicraft industries 
and other revenue. Parallel with this rise in income, 
the plan provided for a 72-5 per cent. increase in the 
retail trade in industrial commodities and 53 per cent. 
for foodstuffs. It also made provision for the extension 
and improvement of commercial undertakings and the 
development of public provisioning facilities. Accord- 
ing to the plan, the growth of income and trade would 
be more rapid in the villages than in the towns, this 
being in conformity with the policy pursued by the 
Soviet authorities in order to bring the standard of 
living and culture of the rural population gradually 
closer to that of the urban population. 





Details of the provisions which have been decided 
on in France for the purpose of increasing the output 
of war material are given in a recent issue of /ndustrial 
and Labour Information. Under an Act adopted on 
March 19, the Government was authorised to take the 
measures necessary for the defence of the country in 
the form of Decrees to be drawn up by the Council of 
Ministers. In virtue of that Act, a Decree was issued 
on March 20 containing emergency provisions concern- 
ing undertakings working for national defence. The 
provisions of the Decree—which is to remain in force 
until November 30—apply to State building under- 
takings and to private undertakings, works and con- 
cerns holding contracts from the Ministries of War, of 
Marine, and of Air, and to all other establishments, 
undertakings or firms working for national defence 
purposes. A list of these establishments, etc., is to be 
drawn up by the Minister of Labour and the competent 
Minister, or, if they so decide, by the Prefects. 


Weekly hours of work in the undertakings in question 


are fixed provisionally, and in so far as is necessary, | 


at 60. Work in excess of 60 hours may be authorised 
by the Minister of Labour and the competent Minister, 
who may also reserve the right to reduce hours of 
work, especially when it is economically and technically 
possible to avoid an extension of working hours by 


increasing staff, or by vocational re-classification, or | 
by some other method of organising the work. Hours | 


of work in excess of 40 a week are to be deemed to be 
overtime and paid at higher rates, the increase being 
10 per cent. up to the forty-fifth hour inclusive, and 
5 per cent. as from the forty-sixth hour. 


The Decree also includes provisions intended to 


eahlige workers from leaving or being enticed away | 
rom national defence work, and others regulating | 
the relations between employers and staff, and providing | 


for the revision of contracts and orders. eads of 


undertakings are forbidden, except by permission of | 


the labour inspector, to engage a worker employed in 
one of the above-mentioned undertakings, unless he 
has previously received notice of dismissal, Before 
proceeding to engage workers, heads of undertakings 
working for the national defence must communicate 
their labour requirements to the public employment 
exchange at least eight days in advance. In under- 
takings wholly or mainly engaged in work for public 
departments, relations between the employers and their 
staffs are compulsorily regulated by the collective 
agreement in force in the industry working for private 
customers to which the undertakings belong or are 
allied. The Minister of Labour and the competent 
Minister will decide which collective agreement is 
to apply. The departments concerned are required to 
revise all contracts, orders and sub-contracts directly 
or indirectly affecting national defence, so as to make 
certain that the State will have the benefit of any savings 
which may result from the enforcement of the Decree. 





An interesting article in the April issue of the Review 
of the United States Department of Labour, describes 
the progress of Amercan wages and working hours in 
1938. In the course cf his study, the writer, a member 
of the Bureau of Labour Statistics, states that in 
manufacturing industries as a whole the average 
weekly working hours in 1937 ranged from 41-0 in 
March to 34-4 in December. In January, 1938, the 
average fell to 33-2, and thereafter until July it 
fluctuated narrowly between 34 and 35 hours. In 
August there was a step up to 36-3 hours and a further | 
rise to 37-4 in October, followed by a decline to 36-5 
in November. In October, 1938, in the separate 


manufacturing industries, average weekly hours were | 
shortest in the locomotive industry (29-2) and ranged | 
upward to 51-3 in the cotton-seed, oil-cake and meal 
industry. 


In the principal non-manufacturing indus- 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange, for “ fine foreign” and ‘ standard” metal, res 
for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


ively. The prices shown 
iddlesbrough prices are plotted 
The prices given in the case of 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of 


quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per 


| standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent 1/. each, except in the case of the diagram relating to 


tin-plates, in which they represent ls. each. 


tries, the range in October, 1938, was from 26-8 hours 
in bituminous coal-mining, to 46-7 hours in year-round 
hotels. 


in October, 1938, there were declines between October 
and November. Thus, in cotton-seed, oil-cake and 
meal, hours fell from 51-3 to 44-7; in the butter- 
manufacturing industry, from 46-6 to 45-8; in the 





It is explained by the author that most of the figures | flour-milling industry, from 45-2 to 41-6 ; in jewellery 


relating to working hours published by the Bureau of | manufacturing, from 45-2 to 39-2; 


Labour Statistics are average hours worked and not 


full-time or regularly scheduled hours of shifts or of 


plant operation. These averages of hours worked are, 
he says, computed from extensive reports of employ- 
ment and man-hours in a large number of industries. 
Average hours worked range widely from industry to 
industry and vary from month to month, and the 


changes do not conform to changes in scheduled or | 
full-time hours. This is explained by variations in | 
es time, overtime, labour turn-over and similar | 


actors. In the manufacturing industries and the 
principal non-manufacturing industries combined, 
about 60 per cent. of the wage earners in October, 1938, 
were in industries with average hours above 39 per 
week, about 50 per cent. were in industries with 
averages above 40 per week, and about 45 per cent 
were in industries with averages above 41 per week. 
The goal set with respect to hours by the Fair Labour 
Standards Act relates not to average hours actually 
worked but to normal or regularly scheduled hours. 
Average hours actually worked are usually not less than 
10 per cent. below scheduled hours, and the latter were 
therefore materially above the statutory 1 or 
“ ceiling " of 40 hours as a maximum, even when the 
general average only was considered. 


The Fair Labour Standards Act became effective on 


| October 24, 1938, and the November and December 


figures reveal, the author says, a significant reversal of 
the movement of weekly hours. Since July, 1938, he 
points out, the trend had been upward, the figures for 
that month for all manufacturing industries being 34-7 
hours, and from October, 37:4 hours. The average 
fer November was 36-5 hours. It is regarded as 
particularly significant that in most of the manufac- 
turing industries with highest average weekly hours 








in millwork, 
from 42-4 to 39-7; in paper box-making, from 
42-2 to 40-4; and in sawmills, from 40-9 to 37-0. 
It is not possible, the writer says, to isolate seasonal 
and special factors completely, but there is reason to 
conclude, he thinks, that the Fair Labour Standards 
Act had an effect on the averages, especially since 
there was an upward trend in business activity, which 
is normally accompanied by a rise, instead of a fall, 
in average weekly hours. 

The Employment Council of New South Wales have 
drawn attention, in a recent report, to * an excessive 
employment of youths instead of adults, as labourers 
and process workers in Various branches of industry.’ 
In a number of industries, the Council say, juveniles 
represent from 60 per cent. to 85 per cent. of the male 
workers. This results not only in the exclusion of men 
from suitable work, but also in an increase of chronic 
unemployment, since the boys, when replaced on 
attaining ages ranging from 18 to 21, are fit only for 
“the already over-saturated market for unskilled 
general labour.” The Premier of Queensland, Mr. 
Forgan Smith, in a recent discussion on youth employ- 
ment, also referred to the tendency to terminate the 
services of young workers when they are eligible for 
the higher wages prescribed by awards, and to replace 
them by juniors of from 14 to 15 years of age. 








HorsE-DRAWN VEHICLES IN BLACKWALL TUNNEL. 
In response to representations concerning delays 
Blackwall Tunnel, caused mainly, it is alleged, by horse- 
drawn traffic, the Minister of Transport has given notice 
of his intention to make regulations prohibiting the us 
of the tunnel by slow-moving vehicles on weekdays 
between 8 and 9.30 a.m., and 5 and 6.30 p.m. The Police 
will have power to suspend the operation of the regulations 
if circumstances render such a course necessary. 
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appear during machining. 
| may induce in a designer an excessive caution in the 
| choice of factors of safety. Solid forged-steel rims 
| Shrunk on to forged or.cast wheel centres have been 
}employed for some time now 


WELDED GEAR-WHEEL BLANKS. Uncertainty, moreover, 

WELDING processes, now so widespread in engineer- 
ing and shipbuilding, are generally adopted more for 
economy and convenience than for any other reasons, 
case, at least, namely in the fabrication of | ensure a reliable material. 
gear-wheel blanks, these two factors are bound up | is 
with the facility welding affords of using different | ro 
materials for different parts of the structure. The | st 
highly accurate processes by which gear wheels are 
d if the material of the rims contains} only a bare machining 
usions or cavities which may come to| pheral faces. 
ual wear in service ; while much time, | 
material, and power may be wasted 


, in endeavouring to 
Forging a rim, however, 
a costly operation and, as regards internal structure, 
lling the material is equally effective. 
rip has to be rolled into a circular form, not an easy 
rim is to be produced with 
allowance on both its peri- 
her Electric-are welding has, however, 
eliminated the problems of plate rim construction, 
if these defects | since by making the rim in two or more sections these 


process where a large 








Fre. 2. 


can be hydraulically pressed to the precise curvature 
desired and butt-welded together and to the wheel 
centre. A gear-wheel blank so constructed is in every 
respect the equal of a first-class forging and actually 
costs less than an ordinary casting. 

Some illustrations of welded gear-wheel blanks 
manufactured by Messrs. Dorman, Long and Company, 
Limited, Zetland-road, Middlesbrough, are given in the 
accompanying Figs. 1 to 4. The external views, 
Figs. 1 and 2, show the actual appearance of welded 
wheels, but the method of fabricating them will be more 
clearly grasped from the drawings, Figs. 3 and 4. 
This shows a wheel which is typical of the firm’s 
standard practice. The boss is in three pieces, axially 
welded together as shown, the two outer pieces only 
being machined to fit the shaft. The outer faces of 
these pieces are also turned. The arms are of H cross- 
section, but are not individually welded to the boss ; 
that is, the sides are formed of two plates, cut to the 
desired shape, which are then welded to the boss and 
rim. They are cross-connected by radial ribs welded 
to them and to the boss, but not to the tim. The rim is 
in two parts with welds, made from the inside, situated 
diametrically. opposite. The rim-joint welds are, as 
indicated in Fig. 4, formed with an included angle of 
120 deg., this being done so that they fall in the bottom 
of the tooth space. The teeth in this wheel are double- 
helical, of 1-75 diametral pitch and are 146 in number. 
The same construction is adopted for the rim of the 
wheel shown in Fig. 1, but it may be remarked that 
this does not represent invariable practice. In some 
cases, for example, it is found more convenient to 
weld from the outside and straight across the face. 
The teeth in such instances are cut without regard 
to the position of the weld, experience having shown 
that the presence of weld metal on the tooth face is not 
detrimental to the satisfactory performance of the 
wheel. The rim in Fig. 1 is 4 in. thick and 7 ft. in 
diameter. The complete blank weighs approximately 
6 tons. The arm sides are formed of segments welded 
together and not cut from a single plate of the full 
diameter. This particular form of wheel is stated to 
be particularly rigid. 

The two rims shown in Fig. 2 afford a marked con- 
trast. They are designed for bolting to centres. The 
large wheel is split across the centre for convenience 
of erection, each half rim being made in two parts 
welded together. The outside diameter is approximately 
14 ft. and the width of face is 10} in. The weight is 
3 tons 15 ewt. Larger wheels are made, 25 tons being 
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the heaviest that can he handled in one piece. 


that the relative protection falls off, and above 3 oz. per 


A set of aluminium tubes 1} in. in diameter, coated 


The small rim has the central ring in one piece and the | square yard no marked advantage appears to he.gained., with various organic protectives, was immersed in 


rim in two pieces. 


The arms may be of other forms) The chief difficulty with paint films has been that of | the sea at the Marine Aircraft Experimental Establish- 


from those in the examples shown, for example, of | blistering and flaking by water action, due to lack of , ment, Felixstowe, half-way between high- and low-tide 


cruciform section. The material used for rims should | adhesion rather than to any lack of anti-corrosive | marks, from April, 1936, to November, 1937. 


not be a high-carbon steel. 
careful selection of material is necessary. 
suitable for welding, should possess first-rate. wearing 
properties and have an ultimate tensile strength of 
about 35. tons to-40 tons. Messrs. Dorman, Long, as 
steel makers, are, of course, able to control the rollings 
so that the correct analysis is obtained and. then to 
carry out the subsequent pressing and welding opera- 
tions in shops adjacent to the rolling. mills. The 
arms and bosses are made from ordinary mild steel 
which the advantage of being less costly, 
while quite suitable for these parts. Messrs. Dorman, 
Long are of the opinion, now ing more generally 
held than hitherto, that in the majority of cases heat 
treatment after fabrication and prior to machining 
is unnecessary. Corfect welding, procedure accom- | 
panied by the prevention of locked-up’ strekses the | 
firm has found by experience to be more desirable and | 
satisfactory. 

On the general question of fabricated gear-wheels, | 
it may be said that this method of construction bes 


It will be appreciated that 





been employed. abroad for a number of years with 
unqualified success, practice in the United States 
having, possibly, had a deciding influence.. Hitherto | 
a considerable proportion of the welded blanks manu- | 
facturgd by Messrs. Dorman, Long have gone over- | 
seas, but leading British gearmakers are now taking | 
more interest in the possibility of welded construction | 
for general use and steady progress is being made in 
its development. In the light of the experience already 
gained, there need be no hesitation on the part of users 
to accept welded construction, provided that it is 
correctly designed, and is carried out by skilled opera- 
tors under proper supervision. 








THE PROTECTION OF METAL 
SURFACES AGAINST MARINE 
CORROSION AND FOULING.* 

By E. W. J. Marpues, D.Se., F.LC. 


Tue problems involved in the preservation of aircraft 
against marine corrosion and fouling, although not 
identical with the problems of the shipbuilder, have 
much in common; the correct formulation of marine 
paints and the durability of their films, the efficacy of 
algicides, the methods of application and of testing 
marine paints form a common ground of inquiry. In 
this paper is given a short description of some of the 
work carried out for the Air Ministry over many 
years on the protection of steel and light alloys, with 
the main conclusions derived from the data, obtained 
not only from observations of paint on service machines, 
but also from exposure tests carried out on painted 
specimens subjected to the ebb and flow of the tide at 
home and abroad. The procedure at present of protec- 
ting with paint the surfaces of seaplane hulls and 
floats and aircraft in general against corrosion 
usually with one of the following schemes, constructed 
from a study of the paints that have given the best 
service and laboratory results :—(a) Oil enamel, 
conforming to A.M. Specification D.T.D. 62A. (6) Pig- 
mented varnish of the synthetic-resin type on an 
approved oil undercoat, conforming to A.M. Specifi- 
cation D.T.D. 260. (c) Cellulose finish on an approved 
oil undercoat, conforming to A.M. Specification D.T.D. 
63. Other information is given in A.M. Process Specifi- 
cation D.T.D. 902. 

In tropical waters, the painted hulls and floats are 
usually given « final coat of an algicide, which is 
reconditioned from time to time. In home waters, 
where the seaplanes are usually washed down after 
flight and rubbed over with a solution of wool fat 
occasionally, no algicides appear to be necessary. 
Inferior results have always been obtained with 
unpigmented coatings on metal. even when used as 
undercoatings, and for this reason all of the 
standard aircraft coatings on metal are pigmented 
usually to 50 per cent) weight of the film, while with 
some of the undercoats the pigment content sometimes 
reaches 70 per cent. weight. 

On aircraft, the weight of the film is usually of the 
order of 2 oz. per square yard for the two coatings or 
for three thin coatings, and it has been found that as 
long as the film is free from defects, such as pinholes, 
brush markings, flaws due to bubbles or dust specks, 
&c., any advantage gained by thickening the paint film 
is of little consequence compared to the loss of carrying- 
power of the machine. From the results of weathering 
tests on steel it would appear that, up to a film weight 
of about 2 oz. per square yard, the protection is 
roughly proportional to the film thickness; beyond 


is 


* Contribution from the Royal Aircraft Establishment, 
read before the Institution of Naval Architects on 


Abridged. 
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properties. It will be usually found that old coatings 
metal surface with the finger-nail because of the 
r-adhesion, the film tending to shrink with age. 
ailuré of a film by flaking or cracking is followed by | 
corrosion and fouling. 
The problem of finding suitable anti-corrosion paints 
is closely linked with anti-fouling, for it is well known | 
that fouling occurs more rapidly on a: film that has | 
deteriorated by roughening or cracking, because such | 
a film, whether poisonous or not, affords a, lodgment | 
for slime containing bacteria and ova., Ths process of 
fouling of a painted surface is at first slow during some 
kind of induction period ; then, when ‘once a coat of | 


Fig.3. 








Time 





al 


io 
in Days of Tremersion “nsenuxnn<” 





v & 





o —_ 
o 2, «£0 60 80 100 
(6788.c) ENGINEERING 


slime is formed, especially where the film has deterio- 
rated, fouling proceeds apace. The presence of poisors 
may prolong the induction period, but does not seem to 
lengthen it indefinitely. In some instances poisons 
have hastened the onset of fouling, simply because the 
algicide film quickly deteriorated or promoted corrosion 
and roughness. With a collection of stainless-steel 
panels immersed in the sea at Johore Strait, Singapore, 
half-way between high- and low-tide marks, it was 
found that barnacles first attached themselves to the 
rough patches due to incipient rusting, the amount of 
fouling after six months being approximately propor- 
tional to the area of roughened surface. 

It appears that a first essential for any marine 
protective coating, whether containing poisons or 
no, is that it should be free from initial film defects 
such as brush markings, cracks, or roughening due to 
crinkling or blistering in water. It is disconcerting to 
view the surface of some marine-paint films under a 
microscope with oblique illumination, especially after 
water immersion ; even the best films show unevenness 
and blemishes that are not ordinarily suspected. The 
ideal film should present as smooth and small a surface 
as possible to the water; such a film would all the 
more readily be cleansed from slime by water movement. 
It does not follow that a hard polished surface remains 
unfouled for any indefinite length of time; dis- 
appointing results were obtained after some months of 
exposure with hard-polished surfaces of Japanese 
lacquer, bronzed and graphited varnish films. H. A. 
Gardner* mentions in his report that highly polished 
glass surfaces exposed in the sea at Beaufort became 
rapidly fouled, while S. Oshimat also found that 
glass, celluloid, etc., quickly became fouled. 


+ See US. Paint Manufacturers’ Association, Cireular 
157 (October, 1922). 
t See Jl. Soc. Chem. Ind., Japan, vol. 38, No. 170 (1935). 


Four 
tubes were, apart from an occasional barnacle or 


It must be | consisting of many paint layers can be picked off a | damage by pebble action, in very good condition, the 


films being intact, and even retaining their original 
gloss. The protective coating on these tubes consisted 
of & zine white-cellulose finish, B.S.1. 2.D.103, V.W.3. on 
grey undercoating paint BS.I. X.16, and other primers. 
The. bottom portion of the tubes had an additional 
top coating of r.arsenite and zine oxide in seaplane 
varnish B.S.I. 2.X.17.. Two tubes were coated with a 
hard and adhesive oil enamel which, after the full 
marine exposure of twenty months, had retained its 
° gloss ; very few barnacles were present. Four 
tubes were in a bad state; the proprietary grey and 
aluminium cellulose films were inferior and failed 
early. Part of the marine growths had come away 
with the films, while fouling of the corroding metal 
had begun. On two tubes a band of varnish containing 
copper oleate was badly fouled. Bad results were 
obtained with clear or tinted varnishes and black 
bituminous compositions, these usually becoming 
badly fouled early, with flaking and “ crazying” of 
the film. The influence of the undercoat is important ; 
the better the anti-corrosive action of the undercoat 
the less the fouling, and it has also been found that 
undereoats containing zinc oxide and possessing anti- 


' fouling action contribute to the anti-fouling properties 


of the film as a whole. 

With a set of painted aluminium tubes exposed in 
the sea at Singapore for 180 days, under the same 
conditions onthe last set, it was found that all the 
tubes were badly fouled with the exception of one, 
where a final coat of a copper-arsenite and zinc-oxide 
algicide in seaplane varnish was given. This coating 
seemed to have preserved the paint film from decay. 
The bands of proprietary algicides added to the remain- 
ing tubes were not very effective, and in two cases 
caused corrosion. 

The Action of Water on Paint Films.—lIt is of first 
importance that a marine paint film should have high 
resistance to the action of water; paint films after 
immersion in water for a day or so lose a large per- 
centage of their hardness and adhesion, and eventually 
may roughen and blister through water imbibition. 
For this reason, in appraising marine paints it is neces- 
sary to carry out water tests with their films ; obvious 
defects such as wrinkling or blistering during immersion 
should disqualify them from the start. Measurements 
of the water absorption and permeability of water 
vapour through the films give valuable information, 
and it has been experienced that the best protective 
coatings invariably have a low water absorption, less 
than 5 per cent. after three days’ immersion, whereas 
the poorer coatings may reach 33 per cent. and more, 
suggesting seepage of water behind the film through 
pinholes. A simple and effective way of following the 
decreases in toughness of a film and of adhesion by 
water action is to carry out a sclerometer test in con- 
junction with a simple bend test after different periods 
of immersion. In Fig. 3 herewith is shown the 
standard scratch-hardness instrument used in Air 
Ministry work ; the weight required to force the 1-mm. 
hemispherical point through the film to the metal 
surface is measured whilst the specimen is passed 
slowly beneath it, and the hardness is expressed in 
terms of the load in grammes. Poor adhesion, softness 
of film, and brittleness result in low scratch-hardness, 
and films showing brittleness and poor adhesion fail 
in a bend test by flaking and rupture. Most paint 
films, when immersed in water for a few days, fall in 
scratch hardness from 30 per cent. to 70 per cent. of 
their original value, and the inferior ones fail in the 
bend test over a }-in. diameter rod. 

A marine paint film for seaplane work should have a 
scratch-hardness on steel of at least 500 gm. after 
ten days’ immersion in sea water, and should satisfy 
a bend test, while the water absorption should be less 
than 5 per cent. It has been experienced that no 
particular class of protectives can claim special resis- 
tance to water action. Unfortunately, materials 
complying to one specification vary in protective 
qualities from batch to batch according to the manu- 
facturer. Undoubtedly, the conditions of the applica- 
tion play an important part, but, at the same time, 
defects in the formulation of a paint, such as, for 
example, too much pigment or extenders or too little 
drying-oil medium, show up against superior compo- 
sitions at some stage of the film life. Bituminous 
compositions or cellulose finishes cannot, as a class, 
claim superior advantages as anti-corrosive coverings 
against pigmented oil varnishes and vice versa, but 
it has been found that good-quality cellulose finishes, 
taken in conjunction with an oil coating, have usually 
given better results than either taken singly, the film 
weight remaining the same. 

No special advantage seems to be obtained by loading 
a film with water-repellent substances, such as metal 














_ May 5, 1939.] 


ENGINEERING. 





543 








soaps, pigments, bitumen, triphenyl phosphate, cam-| and other oleates were found to be ineffective as algi- compositions on the, standard protectives, and much 
phor, &c., especially if the toughness of the film is | cides in varnishes, presumably on account of the low | better results were usually obtained than when .the 
decreased. Neither is it advisable to increase the | metal content. Good results have been obtained | marine varnish recommended by the anti-fouling 
poison content of a protective if it interferes with the | recently, however, with hardened wool-fat films, con- | composition manufacturers was used. The film of 
life of a film, and it would appear that the conclusion | taining at least 40 per cent. added mixture of zinc | standard protective remained in good. condition after 
found often in the literature of anti-fouling that “ poi-| oxide and copper arsenite; the lanolin film was|the coat of algicide had disappeared, which it did 
sons are ineffective ”’ must have been drawn from the | hardened with a synthetic resin, present to the extent | for the most part in eighty days, At present in 
use of poisonous paints of inferior film-strength. Water | of 40 per cent. of the lanolin, A thin film of this | tropical waters light green proprietary algicides are 
repellents were added to the white cellulose compositions | composition was used over the standard protectives, | employed as a final coat over the standard protective 
B.S.1. 2.D.103, V.W.3 with a view to ascertaining the | and seemed to protect them from bacterial decay. | oil-enamel or cellulose finish, and are reconditioned from 
differences in behaviour on sea immersion at Felixstowe. | An examination of painted anodised-duralumin surfaces, | time to time, and benefit appears to be obtained in 
It was found that additions of 5 per cent. and 10 per | after barnacles several weeks old have been removed, | this way. In a report from the Royal Air Force base 
cent. of the following water-repellent substances : | show that the barnacle removed with it both the paint at Singapore, dated July 17, 1930, describing the use 
triphenyl phosphate, tricresyl phosphate, camphor | film and the anodic film around its edge, and sometimes | of a green proprietary algicide on the aluminium- 
and dibutyl phthalate, resulted in a drop in the scratch-| the whole area beneath it; neither was the whole | cellulose B.S.I. finish V.84, which is known to foul 
hardness of from 1,750 to 1,000 or 800; there was a| of the missing film on the bottom of the barnacle,| rather quickly compared with the white cellulose 
slight increase in water absorption from 3-4 per cent. | but seemed to have been rejected or assimilated in | V.W.3, it was stated: “ The aircraft for the Borneo 
for the original cellulose composition, to 3-8 per cent., | some way or another. | Cruise was launched and tested on May 12, spending 
for the phosphates and 4-2 per cent. for camphor; Proprietary Anti-Fouling Compositions.—Of nearly | twenty-three hours moored on the water and 4 hours 
addition ; and in every instance the addition shortened | fifty proprietary compositions examined, the analyses | 30 minutes flying. She was launched again for the 
the life of the film on steel immersed in the sea. Experi- | showed that they consisted of a mixture of miscellaneous | cruise on May 25, and brought ashore again on July 6, 
ments were carried out in home waters and abroad | inorganic poisons with pigments such as red oxide of | the time between being spent in flying (55} hours) or 
on the effect of adding all kinds of poison pigments, | iron, in either a bituminous or resinous medium with | anchored in various rivers and bays on the north and 
about 15 per cent., to the standard protectives, both | coal-tar hydrocarbons and creosote present as thinners, | east coasts of Borneo. Immediately on return to 
cellulose and oil enamel ; the results were disappointing, | a finding confirming to some extent the statement of | Singapore the aircraft was brought ashore and the hull 
and it appeared that any benefit from the poisons was | H. W. Keenan* that modern anti-fouling compositions | bottom examined. The parts below the water-line 
more than counterbalanced by spoiling the toughness | consist either of resins or pitch dissolved in solvent | which had not been coated with the anti-fouling 
of the film. In Fig. 4, opposite, are shown some curves | naphtha. The pigment content varied from 5 per cent. | were nearly half-covered with small barnacles up to 
relating (a) water absorption, and (6) scratch-hard-| to 60 per cent., and the thinners and creosote up to | about } in. diameter . . . There were no barnacles 
ness with time of immersion of various films in| 33 per cent. The films were inclined to be soft, not | on any part covered with the anti-fouling compositions, 
distilled water. A, B and C are three varieties of | especially resistant to water action, and considerably | although the barnacles stretched right up to it and 





white oil enamel. The films of clear and bituminous | less durable than ordinary paint films. The results 


varnishes and pigmented compositions with excess 
pigment, especially if insufficiently dry, usually give a | 


low scratch-hardness reading, and after two days’ 
immersion the reading might fall as low as 250 grammes, 
the film being easily scratched off with the thumb-nail. 
Stoved or age-hardened oil-enamel films, on the other | 
hand, have a relatively high resistance to water, and 

although there is no close correlation between water 

absorption and durability with a wide range of protec- | 
tives, yet the best usually have the least water absorp- 

tion and the smallest fall in scratch-hardness on immer- | 
sion in water. 

Clear Varnishes.—It has been the experience that 
clear varnishes on different surfaces have a relatively | 
short life, especially for marine work, and considerable 
improvement follows the addition of pigment, whether | 
the varnish is of the drying-oil resin, cellulose, or 
bituminous type. A set of cellulose and bituminous | 
varnishes with and without carbon black, aluminium 
powder, pigments, &c., on wood and metal 


for six months from March 29, 1937. The bituminous 
preparation, although of good quality and conforming 
to the specification for mechanical properties of the 
film, had cracked badly, with flaking, on both wood and 
metal after a month. The transparent nitro-cellulose 
varnish B.S.I. 2.D.103, V.114, both on wood and metal, 
became quickly fouled with “ grass’’ and barnacles 


within a fortnight, but the same varnish with aluminium | 


powder and bronze powder added respectively was in a 
much better condition. Yellow ochre, red ochre, 
and zine white in amounts 40 per cent. of the film weight 


also effected considerable improvement, and after the | 


six months’ exposure were in good condition. Carbon 
black was less effective than the pigments, and after 
six months the specimens were badly fouled and 
corroded. A collection of good-quality marine oil 


of marine exposure with these proprietary algicides 
over standard protectives were disappointing on the 





finished off abruptly. The green anti-fouling coat 
was practically worn away forward of the step, and 
the aluminium-cellulose film could be seen through it 


| non-poisonous light-coloured standard aircraft protec- | particular 


whole for aircraft, and only a few gave results that | in many places . . . It would appear that the anti- 
could be considered satisfactory. The life of the film | fouling composition over the aluminium-cellulose finish 
was usually less than six months, deterioration by | is a very suitable protection for the underwater parts of 
‘* crazying,” thinning, and chalking beginning after a | aircraft under the conditions experienced here; that 
few weeks. | it would save much of the cleaning down and recoating 
Much better results were obtainable by adding 50 per | which is necessary at present, and remove the necessity 
cent. weight of equal quantities of zinc oxide and copper | for bringing boats ashore frequently for the removal 
arsenite in seaplane varnish, the film of which remained | of barnacles . . . ” 
intact for about twelve months and more, or with the; It might appear surprising, but results with any one 
algicide varied considerably according 
tives. Various kinds of poisons were tried by adding | to the painted surface and metal beneath it. Best 
them to a resin-bitumen-creosote medium, but the | results were obtained on hard white zinc-oxide cellulose 
results were much the same, although with mercury finishes, then followed aluminium and grey celluloses, 
and copper compounds, arsenious oxide, &c., slightly | next pigmented oil varnishes, and the poorest results 
better results were obtained with the mixed poisons | of all were obtained on clear or black varnishes. These 
than with the poisons taken singly. However, pro- | results roughly follow in parallel the fouling of the 
prietary algicides containing mercury and soluble | specimens if the final algicide had not been given. 


was | 
exposed to the ebb and flow of the tide at Felixstowe | 


chlorides of copper, &c., were found to be unsuitable 
for light alloys because even when used over the 
standard protectives they promoted corrosion. It 
would appear, perhaps, that with the proprietary 
algicides more attention has been paid to the exfoliating 
qualities and softness of the film regarded as a poison 
vehicle rather than to the film durability, and it would | 
be interesting to inquire, other things being equal as | 
far as possible, whether increased durability of the 
film is accompanied by better anti-fouling properties. 

In 1922, four sets of 22 mahogany posts, 18 ft. long, 
4 in. wide, were prepared for marine exposure. The 
posts were primed with two coats of undercoating 
bituminous paint (B.S.I1. 2X9 specification), followed | 
| by two coats of pigmented oil varnish (B.S.I. 2X1 
| specification), and finally two coats of proprietary 
| anti-fouling composition. With these were exposed 
|a post that had been carefully coated with Japanese 


varnishes that had been selected from previous tests | lacquer, a post that had been bronzed and polished, 
showed deterioration of the film both on wood and | and another finished with smooth fine graphite. After 
aluminium after a few weeks’ exposure in the sea;/ drying and hardening for several weeks, the posts 
cracking, flaking, and fouling were present, especially | were set up half-way between high- and low-tide 
on the wooden panels, although a final coat of mercury | marks at Cattewater (Devon), Isle of Grain (Kent), 
and copper algicides had been added in some instances. | Felixstowe (Essex), and Yokosuka (Japan). Reports 
On the other hand, some of the standard oil enamels | were received periodically for about twelve months, 
and cellulose finishes were clean and in good condition | by which time all the posts were badly fouled, especially 
after fifteen months. |in the middle portion. Some estimate of the degree 

Frequent mention is made in the patent literature | of fouling was made by weighing the quantity of dry 
of soft films composed of, or containing, beeswax,/ marine deposit per unit area; the worst had more 
tallow, or other greases, together with poisons. These | than 50 gm. per sq. cm., and the best about 5 gm. 
are supposed to be effective because of exfoliation.| per sq. cm. One of two of the anti-fouling compo- 
There is also the idea associated with the greases that sitions gave fair results at the four stations; a pro- 
they make the surface slippery and reduce friction, | prietary mercury-chloride, arsenic, copper and zinc 
although this has not been substantiated by Dr. Baker’s | composition that gave good results in home waters 
work with oily surfaces at the Washington tank, U.S.A.| was unsuccessful in Japan, while a cuprous-oxide 
Several soft films of beeswax and tallow with 20 per cant. | chengnetions which gave poor results at home was 
of a mixture of zine oxide, copper arsenite, cuprous es good among the Japanese set. The 
oxide, &c., were tried in the sea at Felixstowe on wood | best proprietary anti-fouling paint by these tests was a 








and anodised duralumin, but the specimens became 
surprisingly dirty after a period of three months’ 
immersion during the summer, and worm holes were 
present in the wood ; their condition rather suggested 
that the grease formed a source of nourishment for the 
growths. §. Oshima* has reported that certain organic 
substances, e.g., sugar and saccharine substances, 


light green one containing a 43 per cent. mixture of 
copper arsenite, mercuric chloride, zinc, iron, and lead 
compounds in a resin-creosote medium, but this was 
no better than one made up in the laboratory with 
mercury chloride, zinc oxide, and yellow ochre, or 
with copper arsenite and zinc dust in a medium of resin 
and creosote. 





cause severe fouling, and it is a possibility that the 
marine growths are nourished by some of the organic 
constituents in the clear varnishes. Copper, mercury, 


| 





= 


* Loc. cit. 





Marine Exposure Tests at Singapore.—Tests were 
carried out using the best proprietary anti-fouling 








* See Jl. Oil & Oolour Chem. Assoc., vol. 16, No. 59 
(1933). 





On cadmium, zine, and copper-metallised aluminium 
and cadmium-metallised steel, the organic anti-fouling 
has given best results; the variety of the primer and 
anti-corrosion coating also affects the anti-fouling 
properties. 

Toxic Pigments for Marine Work.—The choice of 
undercoating oil paints is one of considerable importance 
not only with regard to anti-fouling, but also with regard 
to the durability of the whole film. It has been found 
that with the standard oil enamels and cellulose fit.ishes 
on oil primers containing different kinds of pigments 
under test, those undercoating paints which contained 
zine oxide or zinc dust usually gave much better 
results, and there was less fouling than when other 
primers containing non-toxic pigments such as red 
oxide of iron were used. It does seem that in margin 
work zinc compounds, whether in the top or. priming 
coat, keep the film resistant to attack by bacteria and 
From our experiments, however, 
the conclusion seems to be that the anti-fouling pro- 
perties of a film are not proportional to the toxicity, 
nor to the amount and solubility of the poison 
present, the same result being obtained when the poison 
has been diluted with extending pigments, such as 
ochres or clays, while insoluble poisons appear to 
be as effective as the soluble ones ; considerations other 
than toxicity enter into the problem. We have found 
that the algicidal property of a film is closely associated 
with a white or light green colour, and its smoothness 
and durability in addition to its poison properties. 

Choice of Undercoat.—More than a hundred laboratory 
and proprietary undercoating paints used with various 
finishing coats have been examined and compared - by 
laboratory and exposure tests both on steel and light 
alloys. Although the results varied according to the 
conditions of test and variety of the top coat, yet it 
was found that a well-formulated undercoating paint 
gave good results under most conditions. Under- 
coating paints that had roughly less than 35 per cent. 
or more than 70 per cent. pigment were liable to be 
unsatisfactory, the low-pigmented int through 
“‘ canaling”’ and shrinkage and the high-pigmented 
paint by lack of adhesion and durability. On steel, 
but not on light alloys, the best results were usually 
obtained with shipbuilder’s paint prepared from long 
oil varnishes with the use of red lead taken in conjunc- 
tion with other pigments, such as red oxide of iron, 
zinc pigments and chrome pigments, with and without 
a little extender. On aluminium light alloys excellent 
results were obtained with B.8.1. undercoating grey 


so prolong its life. 
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oil paint that were not excelled by any of the laboratory | 


or proprietary undercoatings tried. Zinc oxide as a| In conclusion, the future of the marine paint is depen- | counter-clockwise through 90 
pigment stood out among numerous other well- | dent on the progress of paint research, not only from the | the position of the operating h 


of making it adhesive to a wet surface is paramount. 


relieve the pressure in the cylinder the disc is rotated 
+» a8 indicated by 
This movement 


known pigments for its excellence in marine paints, | biological study of poison paints, but from the physical | shuts off the pressure, the passage being blanked by 


both in undercoat and top coat on light alloys and steel. | 
It has been our experience that bituminous preparations 
followed by a long oil varnish paint have given poor 
durability ; black oil enamels, stoved and unstoved, 
were also not very successful as undercoats both on 
steel and light alloys. Various laboratory and pro- 
prietary three-coat schemes have been tried out, but 
the results were not outstandingly different from the 
usual two-coat scheme, and the conclusions regarding 
pigment, variety and amount, and other considerations 
mentioned above remained the same. 

Choice of Pigment and Poison from the Standpoint | 
of Flow Properties of a Paint.—Although some pigments, 
such as, for example, red lead, zinc white, red oxide of 
iron, chrome yellow, and reds, usually give good results 
in primers and finishing paints, it is not necessary | 
to use them singly ; considerable advantage is obtained 
when these pigments or the poisons are used in conjunc- 
tion with other pigments for the purpose of minimising 
settling of the pigments during storage, or for obtaining | 
the optimum pigment content, etc. It is important, | 
however, to choose the pigment mixture and pigment | 
amount taking into account the flow properties of the | 
paint ; some paints show brush marks readily because 
of the lack of fluidity at low rates of shear. Two 
paints sampled at the dockside in September, 1938, were | 
examined for flow properties, and their relatively poor 
behaviour in this respect would explain the ridges 
visible on the coating of the ship’s bottom where the 
paint had failed to spread out into an even film. Apart | 
from the disadvantage of giving a rough uneven film | 
the main difficulty with these “ muddy” paints is 
that the pigment particles do not settle into close 
contact, but remain suspended in the film in haphazard | 
fashion. It has been our experience that good results 
are usually obtained with pigments that flow well, given | 
the same medium and concentration, such, for example, | 
as barium chromate in seaplane varnish; this material | 
has found successful use as a jointing material in 
riveted metal seams for seaplane work. In Fig. 13, 
on page 542, is shown the relative behaviour of some 
paints in the Stormer type of rotating-cylinder visco- 
meter, which indicates the rigidity of some paints at low | 
rates of shear; the nearer the approach of the curve- | 
relating load acting and rate of revolution to a straight | 
line, the nearer is the behaviour to that of a true liquid. 
In Fig. 13, curve | relates to B.P. castor oil at 20 deg. 3 ; | 
curve 2 to marine anti-corrosive paint; curve 3 to | 
yellow ochre in raw linseed oil, 100 gm. per 100 ml. ; 
curve 4, to red oxide of iron, 33 gm. per 100 ml., in a| 
solution of wool fat in hydrocarbons; and curve 5 to| 
barium chromate in seaplane varnish, 75 gm. per 100 ml. | 

The Application of Marine Paints Under Adverse | 
Conditions.—The most important limiting condition | 
for the painting of sea structures is not the cost of the 
paint, which is only a small proportion of the labour | 
required in putting it on, but the adverse conditions of 
climate and time. It is well known that anti-corrosive 
marine paints give much better results when the film 
is allowed to harden in the air, if only for a few days, | 
before water comes in contact with it; thus H. A. 
Gardner reports that painting within one day of two thin | 
coats of anti-corrosive primer and one coat of anti- 
fouling gave protection inferior to that obtained by 
applying the coatings on successive days. During the 
ageing process the anti-corrosive film loses the residual 
thinners and hardens, becoming more resistant to | 

Tasie I..—Increase of Hardness With Age. 
Time in days... 2 7 12 41 83 | 
Scratch hardness 175 350 800 1,050 1,620 


water absorption and permeability ; thus, for example, | 
the hardness increase in the film of a black oil paint on | 
steel with time was found to be as given in Table I. It | 
is important that the initial coatings of paint on marine | 
structures and boats should be carefully chosen and | 
applied, and allowed to harden. Reconditioning | 
paints and algicides are restricted to certain classes 
of quick-drying paints that can be applied under the 
adverse conditions associated with the circumstances | 
of dry-docking. There does appear to be some need | 
for research into the selection of these materials, with | 
regard to colour, flow properties of the paint, choice of 
pigments and poisons, and durability of the film. 

It has been found that painting with most good | 
quality oil paints and enamels under cold and damp | 
conditions produces a film that tends to flake off or | 
blister; the drying time is prolonged two- or three- 
fold, especially in the dark. The problem resolves 
iteelf into finding a paint that will suit the adverse | 
conditions of application in damp and cold. One line 
of investigation is that of the introduction into marine | 
paints of non-corrosive emulsifying agenta such as, for | 
example, wool fat, a substance which helps the paint 
film to adhere to damp or wet surfaces ; the film may | 
be softened by the emulsifying agent, but the advantage 





and mechanical side in general. 








HIGH-PRESSURE DISC VALVES. 


In describing the Audco high-pressure disc valve 
illustrated in the accompanying Figs. 1 to 3, it should 
be mentioned that the principle involved is not new. 
Valves of this type were, indeed, put into service in 


| 1931, but the details have been modified from time 
|to time until the simple and strong pattern now to 


be dealt with has been reached. The main use of 
the valve is for control of hydraulic machines employing 
pressures up to 3,000 Ib. per square inch. Another 
use is for high-pressure compressed air. The manu- 
facturers are Messrs. Audley Engineering Company, 
Limited, Newport, Shropshire. The radical difference 
between the Audco valve and what is usually termed 
a stop valve is that, in the former, the moving part 
is a disc having perforations which are made to 
coincide with ports in a flat seat as the part is rotated 
round its axis. This part is the disc from which the 


Fig.1. 
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Fig.2. 














| the solid part of the disc, and, at the same time, puts 
the cylinder into connection with the exhaust by way 
of the groove in the disc. 
There will be noticed in Figs. 2 and 3 some radiating 
dotted lines and a pair of concentric dotted circles. 
| These represent grooves in the face of the disc into 
| which lubricant is forced at a higher pressure than 
| that of the water or other fluid handled. The lubricant 
also acts as a seal against leakage. Similar grooves, 
|in this case sealing grooves only, are formed in the 
| joint face of the seat with the body, this seat, which is 
| of a hardened non-corrosive alloy, resistant to erosion, 
| being attached to the body by grub screws admitting 
| of ready removal. The lubricant is introduced through 
| the spindle through which a hole, with radiating connec- 
tions, is bored centrally. The hole is closed at the 
top by a screw, withdrawn for inserting the sticks of 
| lubricant ; but, apart from the charging operation, this 
|serew plays no part in putting the lubricant under 
| pressure. This is effected by the spring-loaded piston 
}seen at the left of Fig. 1. The piston, of bronze. 
| works in a cylinder which forms a reservoir for the 
lubricant and the space behind it communicates with 
the pressure inlet so that the load on the lubricant is 
increased by that arising from the compression of the 
| spring. A non-return ball valve in the central hole 
| prevents the lubricant from being forced back on to the 
|top screw. The lubricant is automatically cut off 
| by displacement of the radial grooves in the disc 
| when the valve is actually being rotated, so that no 
| escape into the fluid occurs. 
| There are no glands, using the term in its generally- 
| accepted sense. The spindle is screwed in the body 
and rendered tight against leakage of lubrication by a 
| plastic packing round the screwed part on which 
| pressure is put by an Allen screw, a non-return ball 
valve being interposed. The screw on the spindle 
does not affect the disc as this is not connected to the 
spindle. In any case, since the operating angle is 
| 90 deg., the axial displacement is only one quarter of 
the thread pitch. The disc is held against the seat 
mainly by pressure, but it must not be possible for the 
faces to separate when there is no pressure on the system. 
This is ensured by a screw in the cover, between which 
| and the disc is a ball of hardened rustless steel. The 
screw is turned sufficiently to keep the disc in place 
| and is made tight by a ring of plastic packing inserted 
| through a central hole having an Allen screw and a 
| ball valve. In addition to the three-way valve 
| described above, four other types are standardised 
for different duties ; for example, there is a four-way 
valve with complete shut-off for use with double-acting 
cylinders where isolation is required during the stroke. 
The principle of the lubricated disc is, of course, 
| retained in all the patterns, the only change of impor- 
tance being in the disposition of the ports and in the 
angle of rotation. Similarly, as many as six ports 
can be arranged for to suit special cases. All the valves 
are supplied with flanged or screwed connections and 
are suitable for working pressures up to 3,000 Ib. per 
square inch, up to 1 in. bore. Larger sizes are made 
| suitable for lower pressures. In all cases the valves 
| are hydraulically tested to double the working pressure. 
Operation is by means of a plain lever provided with 


valve takes its name. The opening and closing move- | stops and an indicator. 


ments are thus of a sliding character, as opposed to 
the axial traverse of a screw-down valve. The valve 
body is in two parts, both machined from solid steel 
forgings. The upper part, which is either square or 
hexagonal in plan, according to size, carries the operat- 
ing spindle and is bored with a number of passages | 
for inlet, exhaust, etc., the exact number depending 








THE HETEROGENEITY OF 
STEEL INGOTS. 


Tue Eighth Report on the Heterogeneity of Steel 


on the purpose for which the valve is used. The valve | Ingots, submitted by a joint committee of the Iron 


here illustrated is a three-way valve for single-acting 


and Steel Institute and the British Iron and Steel 


cylinders and is closed or opened at the ends of the | Federation to the Iron and Steel Industrial Research 
working stroke. The lower part of the body is simply | Council, was presented for discussion at the annual 
a cover and is attached to the upper part by high-tensile | general meeting of the Iron and Steel Institute, on 


steel bolts with case-hardened nuts. 


Wednesday, May 3. As has now become established 


In order to understand the operation of the valve, | practice, the report—which is a bound volume otf 
reference should be made to Figs. 2 and 3, which | 322 pages—is divided into a number of sections, each 
views are plans of the disc seat. The three holes | containing particulars of a research having a bearing 
seen in Fig. 2 are the pressure inlet at the left-hand | on the subject under consideration. 


side, the connection to the cylinder at the top, and the 
exhaust outlet at the right-hand side. Only one of | 


In the first, or introductory, section of the report, 
the Committee emphasises the importance of Sections 


| these passages appears in Fig. 1. This is seen on the | VI and VII, with which we shall deal more fully below. 


right hand as a right-angle port through the upper | These sections refer, respectively, to methods for the 


part of the body, the seat and the disc, and may | 
represent either the inlet or the cylinder corinection. | 
The dise has only two holes passing through it, but is 
provided with the quadrantal slot shown in cross-section | 
at the left of Fig. 1 and by dotted lines in Figs. 2 and 3. | 
As shown in Fig. 2, the disc is admitting pressure water | 
to the cylinder by way of the cover, the flow being | 
from the passage in the body, through the disc into | 
the cover, and back again through the disc to the | 
cylinder passage. The exhaust passage is blanked | 
off as it only opens into the “blind” groove. To 





determination of oxygen in steel and to the measure- 
ment of the temperature of liquid steel; and the 
Committee adds that it may be said, with truth, that 
the twin problems of oxygen determination and liquid- 
steel temperature measurements are now understood 
in such a manner that these two factors no longer 
impede a quantitative study of steelmaking conditions 
from a physico-chemical standpoint. In previous 
reports, the view has been expressed by certain investi- 
gators that segregation might occur in the molten 
state, and Section II of the present report, which is 
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by Professor J. H. Andrew and his collaborators, | 
contains further evidence in support of this hypothesis. 
In previous experiments, carried out in 1931, steel 
containing a high content of impurities was maintained 
molten in a small crucible for 24 hours and considerable 
segregation of all impurities, in the head, was found on 
cooling. Criticism was levelled against these experi- 
ments, however, on account of the unusually high 
content of impurities and the small size of the ingot— 


Section VII, the importance of which has also been 
referred to in the introduction, constitutes the second 
report of the Liquid-Steel Temperature Sub-Committee. 
The report shows that much progress has been made 
since the first report of the Sub-Committee, presented 
in 1937, with the direct-immersion thermocouple deve- 
loped by Dr. F. H. Schofield at the National Physical 
Laboratory. Dr. Schofield and Mr. A. Grace furnish 
a detailed illustrated description of the apparatus, as 
which was 6 in. long and } in. in diameter. In the| recently developed. The quick-immersion thermo- 
present contribution results are submitted on a some- | couple, as it is also called, is a platinum/13 per cent. 
what larger mass, namely, ingots cast from a 60-Ib. | rhodium-platinum couple, lightly sheathed in silica, 
crucible, and of steel of more normal composition, and | which can be plunged into liquid steel, so as to give a 
evidence in support of the formation, in the liquid | reading of temperature in a few seconds and be with- 
steel, of an insoluble complex, rich in sulphur and | drawn intact. The experience of members of the Sub- 
phosphorus, is put forward. Committee is that the various forms of instrument can 

Section III, which is by Drs. G. E. A. Bramley and | be handled with a little practice. The minimum time 
W. R. Maddocks, and Mr. G. Tateson, contains a| taken to prepare the open-hearth type of instrument 
detailed account of oxygen determinations on a series | for re-insertion into the furnace is given as 3 minutes, 
of bath samples from a heat of acid open-hearth steel. | and it is added that probably an average of some five 
Seventeen samples were taken, over a period of 6} | insertions could be made in an hour. This would also 
hours, and were submitted to vacuum fusion and iodine | apply to the ladle apparatus, while a greater speed of 
extraction, the iodine residues being subsequently | operation should be attained in the launder and the 
analysed by micro-analytical methods. The change | trough, where the silica sheath need not be changed 
in composition of the inclusions during the progress of | foreach insertion. The running costs of the instrument 
the heat, as well as the variation in the oxygen content | also depend on the particular type. The cost of a 
of the samples, as determined by vacuum extraction, | silica tube, which must be replaced after each insertion 
are plotted against the corresponding analyses of the | in furnace or ladle, is about 1s. An uncertain quantity 
slag and metal. The whole investigation, therefore, | in the cost is the wastage of the platinum couple. In 
provides a very full picture of the changes which take | this connection, further information is necessary as to 
place in the slag and metal during the working of a | the total time of immersion which can safely be allowed 
typical open-hearth furnace heat. Section IV, which | before cutting back the end of the thermocouple. - While 
follows, constitutes a brief note, by Dr. C. H. Desch, | the thermocouple may now be considered a practical 
F.R.S., concerning the delta regions in carbon steel. | instrument for general steelworks application, the Sub- 





THE SOCIETY OF GLASS 
TECHNOLOGY. 


At the annual general meeting of the Society of 
Glass Technology, held in Sheffield on April 19, 1939, 
Dr. C. J. Peddle was re-elected President. Professor 
W. E. 8. Turner was also re-elected honorary secretary, 
and Mr. F, G. Orme, honorary treasurer. The number 
of members on the roll on December 31, 1938, was 734. 

At the ordinary general meeting which followed the 
annual general meeting, a paper entitled ‘“‘ Fundamental 
Principles of Producer Control” was presented b 
Mr. J. G. Bennett, Director of the British Coal Utilisa- 
tion Research Association. Mr. Bennett said that 
the objects of control were the reduction of over-all 
costs, improvement in quality of product, and preven- 
tion of undesirable effects. The cost of energy could 
be assessed in terms ef the bare price of fuel alone, 
but involved determination of the efficiency of utilisa- 
tion and of operating and capital costs.’ These. 
grouped together, measured the “economic merit " 
of an installation. Factors which could be assessed 
in money, such as the ability to produce a product 
of desired quality, entered into the “ technical merit.” 
The operation of a gas producer involved the interaction 
of the input variables in the form of coal and air, plant- 
design factors and operating adjustments ; the output 
variables comprised the quantity, quality and tempera- 
ture of gas. When operating under steady conditions 
such as usually obtain with glass furnaces, using a good 
quality fuel and at reasonable gasification rates, control 
was éasy. Endeavours to increase output and to make 
use of variable or indifferent fuels made it necessary 
to apply special methods of control. 

Automatic control had been carried to a high level at 


| 
| 





This subject is of importance when considering the | Committee urges possible users to pool their experiences 
changes which low-carbon steel undergoes when passing | in order that various undetermined features in its | 
from the liquid to veges mange bcs ania “aarar my be eee geeky ane sec omg 4 essen 

The fifth section of the report, the author of whic e second report of the Ingot Mo ub-Com- 
is Dr. W. H. Hatfield, F.R.S., the chairman of the | mittee, which forms Section VIII of the report, deals 
Committee, deals with the results of the study of an | principally wn ag wl on ae oe ingot a 
ingot of nickel-chromium-molybdenum-vanadium steel. | by cracking of the mould wall, as distinct from cracks 
The ingot is one of a 32}-ton cast of 47 ingots, produced | which develop through disintegration of the working 
for the Air Ministry Research Committee at the request | face. The al a ap ayy that a causes of we 
of Dr. H. J. Gough, F.R.S. Four ingots, representing | cracking of ingot moulds are of a complex nature, an 
the beginning, the middle and the end of the cast, were | no precise knowledge exists of the fundamental prin- 
examined, and the present contribution consists of a | ciples involved, or of means whereby cracking may be 
detailed study of the 45th ingot. The main point of| prevented. This is due to the complicated character 
interest in this investigation is that the ingot consists to | of the stresses, principally thermal, to be considered, 
allintents and purposes, of fine-grained primary macro- | and to the difficulty of measuring them or reproducing 
structure and uniform composition throughout, demon- | them under controlled. conditions. Attempts to pre- 
strating the high degree of homogeneity obtainable in | vent cracking are mostly confined to empirical altera- 
small ingots under modern production conditions. | tions of design, and in certain cases this has been 

Section VI, which has already been referred to in| achieved by thickening the mould wall in the region 
the introduction, constitutes the second report of the | where cracking is likely to occur. Referring to a 
Oxygen Sub-Committee. It is the longest in the | 10-ton slab ds acaaryy it oy concluded that ~ 
volume, occupying, as it does, nearly 200 pages. The | stresses produ are, in general, compressive at the 
Section is subdivided into 18 separate parts and an/| inner surface and tensile on the outer surface of the 
appendix, and it will only be possible for us to give | mould. : . 
a very brief outline of the ground covered. It is} The comeenenive fone = the hyp surface a 
evident that great progress has been made since the | higher than the value of the tensile stress on the 
Sub-( ‘ommittes published its first report, which formed | outside, and it is, therefore, fortunate that cast iron 
part of the Seventh Report on the Heterogeneity of | has a higher compressive than tensile strength. As 
Steel Ingots, issued in 1937. It is emphasised that the | the mould heats up, the temperature distribution 
“blank ” in the vacuum-fusion determination has been | across the section of the mould wall becomes more 
reduced almost to zero, and it is demonstrated that all | linear and the tensile stress at the outer face becomes 
— likely to — 9 —< . re- | more aony — oe ig mg a — 
duced at a temperature of 1,550 deg. C. It is, more- | inner surface. here rs, indeed, 2 a | 
over, satisfactory to note that complete agreement has | shortly after ps oda —_ gy mer vay aan ping os 
been obtained between vacuum-fusion and chemical- | difference is observed, when the tensile stress on the 
solution methods of determining the oxygen content of | outside is rp vous) _ the art posi — - | 
iron and carbon steel, and notable progress has been | the inside is decreasing. It is at this stage that the 
made towards developing the soe mange Ee | conditions, a gg mgpaen vo cepetien, Supans to wa 
extraction method for the determination of the FeO | worst as regards the magnitude of the stresses which | 
content of steel as a routine method of testing. The | may cause cracking of the mould. The problem, how- | 
apparatus used and the manipulative technique em- | ever, is complicated by the temperature variations both 
ployed, by different investigators, in ree the | — ~ ne “er ey on a cy - the —_— 
vacuum-fusion, aluminium-reduction, and the chlorine e last section of the report, Section LX, constitutes 
and aqueous and alcoholic-iodine methods, are described | a report of the Inclusions Count Sub-Committee, the | 
in detail. It is thought that the development of the | members of which have examined the reliability of 
vacuum-fusion method will take the line of improved | quantitative methods of estimating the grading of steel 
designs < equipment, ee * soe the time | reg — as gree! Ne — eee —, rund 
occupied in carrying out the test. e present report | sta at normal me of counting the inclusions 
also indicates that the chlorine method has advantages | do not differentiate between large, dangerous inclusions 
over the alcoholic-iodine method in avoiding interfer-| and small and less harmful ones, and therefore the 
— by the carbide-forming elements. pint se work, | cout should ,: ag a i by a _" pap pis 
owever, is required to ensure that the modified con- | of the nature of the inclusions present. Test ascer- 
ditions of chlorination, necessary to avoid this inter- | tain the reproducibility of results were carried out on 
ference, are at the same time maintaining accuracy in| 15 steels by different observers, and considerable 
the determination of the other oxides. The encourag- | differences in the counts were obtained on each sample 
ing results obtained with the aqueous-iodine solution, | of steel. Hence, it is concluded that, while quantita- 
it is considered, warrant full support of the continuation | tive attempts to determine the amount and character 
of this work in the case of pig and cast iron. It is well of the non-metallic inclusions have been, and continue 
recognised that most of the work so far conducted | to be, invaluable to steelmakers in connection with the 
refers to post-mortem examinations of finished steel, | control of their own processes and improvement in 
and the Sub-Committee is fully alive to the other, | the “ cleanness” of their steels, such gm even = 
possibly more important, problem, namely, the accu- | the hands of experts, do not produce results sufficiently 
rate determination of the oxygen content of the liquid | in agreement for inclusion counts to be incorporated 
bath during the process of steel manufacture. In| in specifications and adopted for reception purposes. 
presenting this report, + ew Sey aw a vo the a Jo past ya pen pr paate per Depp 
owever, that a substantial contribution is being made | satisfactory me may arrived at and efforts are 
towards the practical determination of oxygen in steel. ‘to be continued to achieve this end. 














the Charlton Works of the United Glass Bottle Manufac- 
turers, where the volume of air supplied to the producer 
and the blast saturation temperature were both auto- 
matically controlled by regulators of the balanced- 
vane type, operating with compressed air. An 
additional feature introduced, probably for the first 
time, was the automatic control of the rate of coal 
feed from the gas-leaving temperature. A thermo- 
couple placed in the gas stream actuated a Pyro-master 
recorder-control which transmitted by compressed air 
an impulse to a lever which determined the distance 
of travel of the feeding arm on the head of the producer. 

Mr. Bennett then suggested that, with our present 
knowledge of the gasification process, the modern gas 
producer had reached as high a level of efficiency and 
automatic operation as was possible. Further advances, 
especially in the direction of utilisation of inferior 
fuels and increased output, were bound up with control 
of phenomena within the producer bed. Channelling 
and clinkering were the principal obstacles to increased 
rating, and of these, channelling due to irregular air 
flow was probably the primary effect. For this reason 
the aerodynamics of the producer gas bed must be a 
primary object of research: He described experiments 
carried out at the Greenford works of Messrs. The Rock- 
ware Glass Company, Limited, on a Wellman producer, 
to determine the pressure drop and distribution of 
velocities in a cold bed. Use was made of a sensitive 
measuring instrument which enabled gas velocities 
down to half a foot per second to be measured accu- 
rately, thus permitting, probably for the first time, a 
survey of velocity distribution of the gases leaving 
the bed. Large and abrupt variations in gas velocity 
occurred not only from one point to another, but also 
at the same point at succeeding moments of time. The 
time and space variations in velocity resulted in marked 
local differences of tempcrature and hence of gasification 
rate. This led to loosening of the bed and consequent 
formation of channels and also local clinkering. From 
these experiments, the conclusion was drawn that 
fuller control of gasification was bound up with the 
study of the local conditions inside the bed rather than 
investigation of the overall effects. 

Mr. Bennett was followed by Professor P. O. Rosin, 
who described the continuation of the Rockware 
experiments by means of a model devised by him 
and operated by the staff of the British Coal Utilisation 
Research Association. This model, which used the 
principle of dynamic similarity, made visible the 
flow through the bed. It confirmed fully the deduction 
from the Rockware experiments, and also brought 
to light the efficiency of the bed as a distributor of flow. 
It was found that the gases distributed themselves 
throughout the bed, even horizontally, quite irrespective 
of the design of hood and even in the absence of a hood. 
Gases discharged from a point, even after passing 
solid obstacles such as a hood, expanded through the 
bed in concentric hemisph.xes and this made it possible 
to calculate the characteristics of the flow. The calcu- 
lations agreed very closely with experiment. ; 








Exaisirion oF Potar ExpLoration.—H.M. Govern- 
ment in the United Kingdom has accepted the invitation 
of the Norwegi Government to se in an 
International Exhibition of Polar Exploration, to be 
held at Bergen from May 15 until September 22, 1940, 











5,46 


THE SINGAPORE AIRPORT.* 
By R. L. Nuss, D.S.O., M.Inst.C.E. 


Tne town of Singapore stands at the southern point 
of an island of the same name, in latitude 1 deg. 17 min. 
north and longitude 103 deg. 50 min. east, separated from 
the southern extremity of the Malay Peninsula by the 
narrow straits of Johore. There are no well-marked 
wet or dry seasons. The average rainfall of 95 in. is 
spread fairly evenly through the year. Normally, 
rain falls in storms of heavy intensity but brief duration. 
During the construction of the works described in this 
paper the highest rainfall recorded in a day was 6-2 in., 
and the longest dry period was 22 days. Winds are 
light and variable except between January and March, 
when monsoon conditions in the China Sea cause fresh 
north-east winds to be prevalent. The strongest gust 
recorded since the works were begun was 51 m.p.h. 
on July 16, 1937 ; such gusts are usually the forerunners 
of an intense local rain-storm accompanied by lightning 
and thunder of considerable severity. Visibility may 
be reduced to nil during these storms, but at all other 
times it is very good and fog is unknown. Outside the 
built-up area of the town and suburbs, the island largely 
comprises rubber-planted hills rising to a maximum 
height of 581 ft. and intersected by swampy valleys and 
ravines. The Government took the view that the 
airport should, if possible, provide for both land- and 
seaplanes and be as near the town as possible. While 
the search for sites was proceeding, Sir Cecil Clementi, 
G.C.M.G., Governor of the Straits Settlements at that 
time, suggested that an airport might be provided by 
reclamation of a tidal swamp within the town boun- 
daries. The area he had in view was known as the 
Kallang Swamp, covering some 326 acres on the 
eastern side of the town. This swamp was almost 
wholly submerged at high tide, while at low tide it 
presented an impassable barrier of soft mud, mangrove, 
and tortuous channels. Its reclamation would have 
had to be undertaken sooner or later as a health measure; 
its development as an airport thus served a dual 
purpose. 

The Director of Public Works estimated the cost of 
reclamation at approximately 6,200,000 dols (725,0001. 
sterling). Instructions to proceed with the scheme 
were received in May, 1931. On the reclamation, a 
circular landing ground 1,000 yards in diameter would 
be provided and other areas provisionally earmarked 
for hangars, ete. A jetty and slipway would be built 
at a suitable point on the seaward side with access to 
the sea by means of a dredged channel. The estuarial 
discharge of the Geylang River would be canalised 
past the landing ground. Surveys of the site indicated 
that about 8,770,000 cub. yards of filling would be 
required. .‘s a considerable amount of dredging was 
to be done to form the seaplane channel and anchorage, 
consideration was given to the question of reclamation, 
in part, by hydraulic methods. It was calculated that 
the dredgings might provide about 30 per cent. of the 
fill required, but they would be unsuitable in character 
for incorporation in the landing-ground surface. After 
reviewing all the circumstances, it was decided to effect 
the whole reclamation with hard earth “in the dry.” 
Following this decision, steps were taken to acquire 
suitable hill-land from which the 8,770,000 cub. yards 
of earth could be obtained. Eventually 150 acres of 
land were acquired for quarrying purposes at a distance, 
in a direct line, of about three miles from the airport 
site. The contours of this land were reasonably good 
for working as a quarry, the nature of the subsoil was 
proved by borings, and a rapid survey indicated that 
enough earth was available above a level which ensured 
convenient railway gradients. Physical analyses of 
the earth gave the following average results : (a) surface 
loam with 29 per cent. sand ; (6) subsoil down to about 
40 ft., plastic mottled clay with about 24 per cent. 
sand; and (c) below 40 ft., hard grey clay with 43 per 
cent. sand. In a landing-ground surface, which must 
be capable of withstanding loads up to 3 tons per 
square foot in any weather, consolidation and drainage 
are all-important. A higher percentage of sand than 
that available would probably have been an advantage 
for optimum drainage conditions. Nevertheless, excep- 
tionally heavy rains experienced in December, 1937, 
six months after the ai-port was opened, showed that 
although a certain amount of water lay on the surface, 
the weight of heavy air liners made no appreciable 
impression and the subsoil drains gave a good discharge. 
Experience indicates that the hard grey clay material 
was quite suitable. 

The quarry-working organisation was based on the 
capacity of the railway conveying the earth to the 
airport site. This capacity was estimated at 720 cub. 
yards per hour, being one train every ten minutes. 
To maintain this output from the quarry, a combination 
of manual and mechanical excavation was adopted. At 
the outset, five one-cubic yard electrically-operated 
Ruston Bucyrus excavators were purchased. In the 


* Paper read before the Institution of Civil Engineers 
on Tuesday, April 25, 1939. Abridged. 
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later stages, when hand excavation became more arduous 
and expensive owing to the more compact nature of 
the earth, an additional four machines of the same type 
were obtained. The top soil was set aside for subse- 
quent use on the landing-ground surface. At depths 
below 20 ft. the ground was so tightly compacted that 
it had to be broken up with light charges of explosives. 
This was particularly the case with the hard grey clay ; 
nevertheless, this was the best quality earth for reclama- 
tion. The ground was practically level between the 
earth quarry and the airport, but the intervening 
suburb of Katong caused the railway alignment to 
follow a tortuous course. The length of double 3-ft. 
line between the marshalling yards at each end was 
3-38 miles. Immediately before reaching the airport 
site the line traversed about 1,000 yards of mangrove 
swamp on an embankment about 6 ft. high. The 
extensive mud spews which occurred when this bank 
was being tipped were a warning of what might be 
expected when making banks on the even softer airport 
site. Little trouble was experienced, however, in 
maintaining the line after it had been established and 
in use for a month or two. While plant was being 
collected and railways laid down, a detailed survey 
of the airport site was completed. It was apparent 


that apart from small areas of comparatively stable | 


ground along the northern fringe, reclamation could 
not be achieved successfully by merely tipping earth 
on the saturated and submerged mud. Uncontrollable 
spews would occur and the earth and mud would 
become so mixed that the result would be useless for 
such a purpose as a landing ground. It was, accor- 
dingly, determined to bund off areas, unwatering the 
interiors so that the mud might dry out and form a 
crust on which earth could be tipped without causing 
displacement. Bund construction was a troublesome 
matter. The trestles supporting the railway continually 
gave way or turned over, and it was impracticable to 
attempt trestle work extending more than about 150 ft. 
at atime. In addition, the earth tended to break 
up and mix with the mud, which spewed and moved 
in such a way as to suggest that in some places stability 
would be unattainable. These tendencies were, how- 


ever, successfully overcome by the expedient of dredging | 


a channel on the line of the bund immediately in front 
of the trestle work. Trestling was thus rendered more 
difficult, but the earth kept together more readily, 
sinking as one solid mass into the mud. Subsequent 
borings showed that penetration of the earth reached 
a depth of more than 40 ft. in places. The average 
quantity of earth required for one lineal yard of bund 
was 168 cub. yards. As soon as an area was encircled 
by a bund, a pump was installed at a convenient point 
and the area unwatered. Herring-bone drainage 
channels dug in the mud surface and leading to the 
pump sump soon resulted in drying out and crusting of 
the mud. The drying-out period varied from a few 
weeks to several months, according to weather and 
other circumstances. The filling-in of an area then 
presented no difficulty ; earth was placed in 2-ft. layers 
and consolidation was effected by caterpillar tractors. 
It was ascertained by borings that a depth of 12 ft. 
of filling depressed the mud surface approximately 
2 ft. 

In order to throw off surface water and to provide a 
suitable gradient for the subsoil drainage system, the 
landing ground was finished in the form of a dome. 
The reduced level at the centre is 115-31, while the 
perimeter level is 107-50. With a circular landing 
ground the most practical way of meeting drainage 
requirements is by doming. From a pure flying point 
of view a flat surface is the best, and it was judged that 
a gradient of | in 160 was the flattest which would 
satisfy minimum drainage requirements. The doming 
adopted in this case called for about 1,250,000 cub. 
yards of earth fill above perimeter level. The 4-in. 
tile pipes are laid from 3 ft. to 4 ft. deep on lines 50 ft. 
apart. They are bedded on 3-in. broken stone, the 
top half of the joint being overlaid with a strip of 
nipah leaf and clay. The discharge of these drains 
was delivered by intercepting lines of glazed stoneware 
pipes into the perimeter drain or direct into the sea. 
The design of the retaining wall along the water-side 
limits of the reclamation required careful consideration. 
Fortunately, supplies of coral were readily available in 
adjacent islands and could be brought by tong-kang 
to the site at an average cost of 1-15 dols. (about 2». 8d.) 
per cubic yard. This material was particularly saitable 
because of its extreme lightness, a dry cubic foot 
weighing only 73 lb. A wall built in coral blocks was 
therefore unlikely to induce sufficient loading to disturb 
the stability of the earth bund on which it was built. 
Minor movement or displacement can be met by 
adjusting the alignment of the pre-cast concrete coping 
blocks with which the wall is capped. Adjacent to 
the slipway and jetty, the toe of the wall was protected 
by concrete sheet-piling. 

The dimensions and 
channel and anchorage 
surroundings. The modern 
clear run for take-off of about 


of the seaplane 
were dictated by physical 
flying-boat demands a 
14 miles with fre 


alignment 


approaches. Such a distance is available for any 
wind direction in the open water outside Singapore 
harbour, and the channel was therefore primarily 
devised to give access between that open water and 
the slipway and moorings. The channel width of 
200 yards was the maximum obtainable without 
obstructing marine craft. Experience has shown that 
this is a comfortable width for the purpose, and no 
difficulty has been experienced in manceuvring any 
seaplane or flying-boat in the channel. A minimum 
depth of 6 ft. at extreme low tide was considered 
necessary, and to allow a margin the channel was 
dredged actually to 7 ft. 6 in. The grab dredgers were 
employed mainly in pulling up old piled foundations of 
Malay villages which straggled across the line of the 
channel. The material to be dredged was mainly soft 
mud, but one patch of shale was encountered and 
there was also a sand spit to cut through at the west 
end of Tanjong Rhu promontory. To protect aircraft 
from the menace of floating timber and other debris 
and to facilitate the control of small craft, the sides 
of the channel have been demarcated by two floating 
timber booms. These are kept in place by concrete 


| piles at 85-ft. intervals and are held together by steel- 


wire rope and chains. The building lay-out adopted 
for Singapore attempted to incorporate the advantages 
and avoid the drawbacks observed as features of other 
airports. Of first importance was the grouping of 
buildings in such a manner as to minimise them as aerial 
obstructions without detracting from their effective 
utility. The road entrance to the airport is in the 
direction of the heart of the town, and the main 
buildings lie on an axis of infrequent wind direction. 
In effect, aircraft can take off or land into wind on 


| any bearing without having to pass over any of these 


buildings. The dimensions of the two hangars were 


| determined as a result of a study of the probable types 


and numbers of aircraft likely to use the airport ; they 
have a floor area of 300 ft. by 150 ft. and a clear height 
of 35 ft. To facilitate the handling of aircraft into and 
within the hangars, each is provided with one end and 
one side door 150 ft. in width. The administration 
building provides accommodation on the ground floor 
for operating companies’ offices, post office, medical 
and customs examination, restaurant, telephone booths. 
money-changers’ booth, lavatories, and a communica- 
tion office at which departing and arriving pilots report. 
On the first floor are offices for the airport manager. 
aircraft inspector and Meteorological Department, also 
bedrooms and a sitting-room for pilots, and a dining- 
room with roof verandah. The control room at the 
top of the tower is reached by an internal spiral stair- 
way. The control room with its encircling balcony 
has an unrestricted view over the whole airport. 

The paved area, or “tarmac,” is constructed with 
pre-cast concrete slabs of the same pattern as those 
laid in the hangars. Some of the slabs are provided 
with “ keyholes ’’ to facilitate lifting and adjustment, 
if necessary. The surface is graded in slight falls to 
underdrains which are spanned by perforated slabs. 
Immediately in front of the administration building 
special slabs were used incorporating 4-in. green 
“ Colorcrete ’ with a view to mitigating glare, but the 
experiment has not been an unqualified success as the 
* Colorcrete ” portion tends to flake away. In order 
to reduce wear on the grass surface immediately in 
front of the “tarmac,” two taxiways in asphalt- 
macadam, 100 ft. wide, extend along the perimeter of 
the landing ground for a distance of 1,100 ft. in each 
direction. One of these taxiways is connected by a 
bridge over the perimeter drain to the concrete-slabbed 
area at the head of the seaplane slipway. This enables 
seaplanes and flying boats to be towed on trolleys 
from the slipway to one of the main hangars. It also 
allows an amphibian aircraft to transfer from land to 
water and vice versa. Ultimately, if there is sufficient 
demand, a separate hangar for seaplanes may be 
constructed near the head of the slipway. The slipway 
is 100 ft. wide and is sloped at 1 in 15. Its length of 
263 ft. provides for a minimum depth of water of 
8 ft. 6 in. at the foot of the slipway. With a view to 
weight-saving, the underside of the slipway slab was 
cast in cellular form; below L.W.O.S.T., however. 
a plain slab was used. The jetty adjacent to the slip- 
way measures 30) ft. by 35 ft. in plan and is designed 
to provide access for passengers, mails and freight. 
and also a platform for a travelling crane. The pile 
foundations are protected by concrete cylinders. 








Summer Scuoot ON MaNnaGEMENT EpvcaTIoNn.—— 
A summer school on management education will be held 
under the auspices of the London County Council at the 
South-East London Technical Institute, Lewisham 
High-road, S.E.14, from Monday, July 10, to Friday, 
July 14. The aim of the course, which will be opened 
by Dr. A. P. M. Fleming, is to provide an opportunity 
for teachers and others concerned with management 
to discuss modern problems and to explore the possi- 
bilities of co-operation between education, industry and 
commerce. The director is Mr. J. H. Currie, Inspector 
of Technical Fducation, London County Council. 
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|}and sometimes propped open, and little attention 
| seems to have been paid either to the warning notices 
| or to verbal warnings from railway employees. Nor- 
mally, 17 trains each way use the branch daily, and the 
| signals visible from the crossing are not controlled 
from block posts, and are almost valueless for indicating 
the approach of trains. An accident, says ‘Major 
Wilson, was to be expected, and he regards it as per- 
haps unfortunate that the railway should have appeared 
| to accept the position by entering into the agreement 
mentioned. 

The accident which finally did occur, took place on 
October 15 last, when a train struck a mine employee 
}on a motor cycle, killing the man and smashing the 
|machine. The train consisted of two coaches propelled 
| by a locomotive in the rear, but driven from the front 
of the first coach. The driver is not considered to be in 
any way to blame, as the line is on a curve, and there 
is every indication that the motor cycle emerged sud- 
denly from the gate without coming into his vision. 
| He was, in fact, unaware that an accident had occurred, 
|and his use of the whistle was probably drowned by 
| the rather noisy engine of the motor cycle. 
| The best method of avoiding a recurrence, Major 
| Wilson thinks, would be to eliminate the crossing 
|except for pedestrians. If the neighbouring brick and 
| tile company would agree to a short piece of roadway 
|across their land, access would be given to a public 
| crossing only 200 yards from the North Hendre crossing, 
}and the slight detour for vehicles that would result. 

would appear to be of little consequence in compari- 
son with the increased safety. Unfortunately, the 
| mining company do not agree, and if the crossing is to 
be retained as at present, three alternatives are sug- 
| gested, of which the first is preferred: a permanent 
gate keeper and a train-indicating bell in the block 
| cireuit ; gates remotely-controlled from the public 
crossing and interlocked with the signals; and con- 
|spicuous warning devices, illuminated after dark, 
operated either automatically by approaching trains, 
|or from the public crossing. Visual indication is con- 
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GEAR FOR STAMPING PRESSES. 


Tue increasing use of the stamping press for forming 
small parts from coiled strip has given rise to a demand 
for automatic-feed apparatus in order that the press 
can be run at full speed and produce a part at each 
stroke. This condition is not generally possible with 


are usually idle. An example of a recent automatic 
coiled-strip feed gear is shown in the accompanying 
illustration. It is manufactured by Messrs. U.S. Tool 
Company, Incorporated, Ampere, East Orange, New 
Jersey. U.S.A., and is distributed in Great Britain by 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- 
road, The Hyde, London, N.W.9. The apparatus 
shown in the illustration consists of three distinct 
parts, viz., the slide feed to the right, the straightening 
device attached to it, and the stock reel to the left. 
he slide feed is driven from the crankshaft of the 
press by a variable-throw disc-crank, the adjustable 
connecting rod of which is coupled by a link to one 
arm of a bell-crank lever, the other arm of the lever thus 
reciprocating the feed block in a horizontal plane. The 
block slides on a pair of hardened-steel rods, and its 





, traverse is precisely determined by adjustable stops, the 
' crank throw being set to suit. A Stellite-tipped blade in 
, the block grips the strip on the forward stroke and feeds 
it into the desired amount. The blade trips during the 
. return stroke, the strip being held at the same time, 
2 so that there is no danger of it being drawn back. 
With very high-speed presses the strip hold-down is 
ni yperated by an eccentric on the crankshaft. 
. The straightener consists of a pair of vertical guide 
1 rollers and seven horizontal rollers, three above and 
¥ ; tour below, all mounted in needle-roller bearings. 
> lhe three upper rollers have individual vertical adjust- 
2 ment. ‘The crank handle on the first lower roller is for 
A i entering a new coil of strip. The strip is pulled through 
- the straightener by the feed block, but it is not pulled 
an | directly off the coil. The coil reel, on the contrary, is 
4 % independently rotated by an electric motor, so that 
d ) the strip is, in a sense, fed up to the straightener at 
“~ ri ‘ constant tension. The reel is belt-driven by the | 
i j motor, which is controlled by the mercury switch seen 
} at the bottom of the pedestal. This switch is mounted 
; a pivoted arm, the end of the arm being furnished 
, * ith a roller over which a loop of the strip passes, as 
: 5 shown, lhe pull of the feed block shortens the loop 
‘ld 3 ‘nd so raises the arm to a predetermined level. When 
he q this level is reached the switch closes and the motor 
a z ‘tarts up. with the result that the reel is rotated and 
ae 5 * sufficient length of strip to restore the loop to its 
~ } Tiginal condition is paid out. The resulting fall of 
nt = the arm then opens the switch and stops the motor. 
ssi b The pivot on which the reel rotates can be set at an 
nd angle, so that the device can be used with an inclinable 
tor press, if 


hand feed in which some strokes, for various reasons, | 


sidered preferable to bells, which may be drowned by 
vehicle noise. 


AUTOMATIC COILED-STRIP FEED) that the scrap strip, if the stamping process does not | 








separate it entirely, can be wound on to the reel. The | 
| slide feed is made in a number of sizes with a range 
of feeds from 2 in. to 12 in. and capable of handling | 
strip up to 12 in. wide. The standard pull-straighteners 
do not, however, cover this range, 8 in. being the 
maximum width that can be handled. For wider | 
strips a power-driven straightener is recommended. 
The largest vertical coil reels will take strip up to 10 in. 
wide, wound in a coil 28 in. in external diameter 
and having a 12-in. central hole, the capacity, in terms 
of weight, being 500 lb. With the full equipment of 
the three units above described a press, provided there 
is a proper outfall for the scrap, can be made entirely 
automatic, that is, it will only need attention when 
the reel requires to be refilled. 


CATALOGUES. 


Springs.—Messrs. Herbert Terry and Sons, ‘Limited, 
| Redditch, have sent us a comprehensive priced catalogue 
of coil and other springs. 

Arc-Welding Equipment.—We have received from 
| Messrs. A. Reyrolle and Company, Limited, Hebburn-on- 
Tyne, three leaflets describing the Holmes arc-welding 
equipment manufactured by them. 

Self-Lubricating Bearings.—Messrs. The Manganese 
| Bronze and Brass Company, Limited, Handford Works, 
| Ipswich, have sent us a booklet giving particulars of 
Oilite self-lubricating bronze bearings. 

Photo-Printing Equipment.—We have received a 
| booklet describing their photo-printing equipment from 
Messrs. Ozalid Company, Limited, Clarence House, 4, 
Central Buildings, Westminster, London, 8.W.1. 

Steam Road Rollers.—A catalogue received from 
Messrs. Marshall, Sons and Company (Successors), 
| Limited, Britannia Lron Works, Gainsborough, describes 
recent improvements in the design of steam road rollers. 

Steel Hatch Covers.—Messrs. Tutin Hatchways, 
Limited, 22, Billiter-street, London, E.C.3, have for- 
warded us a leaflet giving particulars of steel hatch 
covers and manipulating equipment, as fitted to the 
8.8. Silverlaurel, and other vessels. 

Chains for Aircraft.—Messrs. Perry and Company, 
Limited, Tyseley, Birmingham, have sent us a catalogue 
giving detailed dimensions and breaking loads of steel 
chains for aircraft controls, together with particulars 
of tests made on chains of stainless steel. 

Miniature Ball Bearings.—-From Messrs. Miniature 
Bearings, Limited, 2 and 3, Duke-street, St. James’s 
London, 8.W.1, the British distributors, we have received 
a leaflet giving particulars and prices of R.M.B. small- 
size ball bearings, which are manufactured in Switzerland. 

Machine Tools and Accessories._—We have received from 
Messrs. E. P. Barrus, Limited, 36, Upper Thames-street, 
London, E.C.4, folders relating to the American stub 
lathes and drilling and centring machines which are to 
be seen in their showrooms at 99, Queen Victoria-street, 
London, E.C.4. 

Industrial Lighting.—A combined catalogue and 
handbook, published by Messrs. Edison Swan Electric 
Company, Limited, 155, Charing Cross-road, London, 
W.C.2, includes tables and diagrams to assist in the 
selection of suitable ‘ Industra”’ reflectors for any 
lighting scheme. 

Soot Blowers.-—Messrs. Ivor Power Speciality Com- 
pany, Limited, Ivor Works, King’s Langley, Hertford- 
shire, have sent us a catalogue describing the Ivor soot 
blower for water-tube boilers, which is electrically 
operated, for remote or local control. A type for use 
on marine boilers is also manufactured. 

Omnibus Bodies, Electric Motors and Accessories.— 
Messrs. English Electric Company, Limited, Queen’s 
ae House, Kingsway, London, W.C.2, have sent us a number 
crossing daily. Moreover, there was the traffic from two | of jeaflets describing all-metal and other omnibus bodies, 
houses and two farms which had no other access to | synchronous induction -motors, totally-enclosed motors, 








THE RAILWAY ACCIDENT 
AT NORTH HENDRE. 


THE occupation crossing is an essential feature of 
British railway construction, but it is also a cause of 
| accidents, which may have fatal results. Such an 
accident, which occurred on the Denbigh and Mold | 
| branch of the London Midland and Scottish Railway, 
| has just been reported on by Major G. R. S. Wilson. 
|The branch is double tracked, and the crossing in 
| question, consisting of a 9-ft. wide sleeper road pro- 
| tected by gates, has been in use since 1866. It origin- 
| ally provided access from the public road on the south 
| side of the line to agricultural land on the north, but 
| acquired additional importance in the ’nineties by the 
| opening of the North Hendre lead mine near its 
| northern end. 

In 1936, this mine was taken over by a larger concern, 
and in view of the increased use of the crossing, and 
as the mining company were not prepared to bear the 
cost of a footbridge or a permanent gate keeper, a 
footpath with wicket gates was added, and it was 
decided to keep the main gates locked, allowing only 
a smal] number of keys to be in use. An agreement, 
| signed in 1937, provided that the railway should main- 
tain the crossing and put in any additional protection 
considered necessary, at the mining company’s ex- 
pense; the latter agreeing to erect suitable notices 
and indemnify the railway from all risks of damage. 
Provision was included for mine employees to wheel, 
but not to ride, cycles and motor cycles over the 
crossing. 

This arrangement did not work well. No attempt 
seems to have been made to enforce the rule about 
wheeling cycles; the mine-supervising staff came to 
work in cars, and the disposal of limestone refuse led to 
about a dozen lorry loads being removed over the 








it necesary. The switch canbe reversed so 





the main road. The main gates were usually unlocked | switchgear, and various electrical accessories. 
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PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 
tliustrated. 

Where inventions are communicated from abroad, the names, &£c., 
of the Communicators are given in italics. 

Copies of Speci fications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed” is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 

we notice at the Patent Office of opposition to the grant of a 
latent on any of the grounds mentioned in the Acts. 


AERONAUTICS. 

497,202. Armstrong Siddeley Motors, Limited, 
of Coventry, and P. C. Lombardini, of Coventry. 
Propeller Change-speed Gear. (7 Figs.) May 25, 
1938.-The invention concerns the change-speed gear 
in the drive between an aircraft engine and the propeller 
where the propeller pitch can be varied, the variation 
being automatically-controlled so as to maintain the 
engine speed constant. The engine crankshaft 11 drives 
the sun gears 12, 13, of two planetary gear-trains. The 
sun gear 12 is intermeshed with an internally-toothed 
annulus 14 by a set of planets of which the carrier is 
fast with an internally-toothed annulus 17 of the front 
planetary gear. The annulus 17 is intermeshed with the 
sun gear 13 by a set of planets. the carrier of which is fast 
with the propeller shaft 20. Brake-bands hold stationary 
one or other of the annuli 14,17. Locking the annulus 
14 while the annulus 17 is free gives a high-speed 
reduction ratio of approximately 0 49, while the reverse 
arrangement gives a low-speed reduction ratio of approxi 
mately 0-325. The brake-bands are applied by hydraulic 
plungers working in cylinders 32, 33. Each plunger is 
connected to one arm of a bell-crank lever which pivots 
about the extremity of the other arm. On the outer 
surface of the latter, which is slightly concave, bears a 
roller carried by a swinging link. A pull rod connected 
to the roller pivot operates the respective brake-band. 
The lever systems operated by both hydraulic plungers 
are interconnected by a common shaft, so that when one 
brake is applied the other is released. As both brakes 
are connected to the same shaft, the gearing will never 
be in a neutral position. A hydraulic accumulator is 
supplied with fluid from a pump, which is driven by 
gearing 55 from the engine crankshaft. Working in the 
cylinder of the accumulator is a > secured on a rod 
carrying a thimble. The thimble is loaded by a spring 
to force the plunger down the cylinder. The spring is 
designed to exert a pressure of, for example, 1,000 lb. per 
square inch when compressed to its fullextent. The pass- 





age 61 interconnects the hydraulic accumulator and a valve 
consisting of plungers 70, 71 formed with rack teeth, 
engaging a common pinion 72. In the position shown 
in Fig. 2, fluid under pressure from the accumulator flows 
along the waist-portion of the plunger 71 to the cylinder 33 
of the low-speed gear, while the cylinder 32 of the 
other gear exhausts along the waisted part of plunger 72. 
By turning the pinion, the plungers are reciprocated and 
pressure is applied to the cylinder 32 to engage the high- 
speed gear, the cylinder 33 then being connected to 
exhaust along the cut-away part of the plunger 71. The 
pinion is biased to one or other of its extreme positions 
by a spring and is turned by a manual control lever 
linked to a crank. Secured to the shaft of this crank is 
a pair of arms engaging, through springs, an interposed 
arm fast with the pinion 72. This lost-motion arrange- 
ment allows the pinion to lag on the control lever until 
it has passed the dead-centre position, after which the 
biasing spring rotates it to its other position. Up to 
dead-centre the previous circuits for the cylinders 32, 33 
are not broken, os to the waisted design of the plungers, 
but thereafter reversal is rapid. To prevent the possi - 
bility of the pilot attempting to change gear before the 
fluid pressure in the accumulator is sufficient, a stop in 
the path of the contr»! lever is connected to a piston, 
spring-loaded to hold the stop in the operative position. 
The piston works in a shamber communicating with the 
hydraulic accumulator through a port, which is normally 
covered by the plunger which works in the accumulator. 
When the pressure is sufficient fully to raise the plunger 
against its spring, the port is uncovered; the pressure 
then acts on the piston, which withdraws the stop. The 
change of ratio can be effected very quickly, for example, 
in 0-1 of a second or less, and there is no need for the 
engine to be throttled back (Accepted December 14, 
1938.) 


INTERNAL-COMBUSTION ENGINES. 
500,365. Leyland Motors, Limited, of Kingston- 
on-Thames, and S. Markland, of Leyland. Fuel- 
Injection Pump. (4 Figs.) August 9, 1937.—The 


pump is for use in engines of the liquid-fuel injection 


type which are governed by variation of the output of 
the fuel-injection pump through a governor which is 
built up of a pneumatic element sensitive to the suction 
in the induction pipe, and a centrifugal element. The 
rack by which the fuel pump is controlled is attached by 
a link 2 to a diaphragm closing a chamber 4 which is 
connected to the engine induction pipe. A spring 6 
presses the diaphragm and the rack towards the position 
for maximum fuel supply. A plunger 7 moving against | 
an adjustable spring in a cylinder communicating with 
the chamber 4 through a narrow opening damps the } 
movement of the diaphragm when it is ss under 
idling conditions nearly to close the fuel supply. The | 
centrifugal governor consists of weights 11 carried on 
arms pivoted upon a boss rotated by the pump shaft. 
To the boss is attached a stem on which slides a sleeve 17 
carrying a thrust collar and bearing. The ends of the 
arms bear on # flange on the sleeve 17, pressing it to the | 
left as the weights move outward. The co uent | 
movement of the thrust collar rocks a bell-crank o— 
pivoted at 22, the motion of this lever being damped by | 
an oil, dash-pot. A tail piece 24 on the lever bears on an 
adjustable,abutment screw set in an arm 26 also pivoted 
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at 22 and connected with the link 2. At idling speeds, 
when. the throttle is partly closed, the diaphragm is 
drawn to the right until it is bearing on the plunger 7, 
and so through the rack diminishes the fuel supply. 
Any increase of speed increases the suction and causes 
further lessening of the fuel supply. When the throttle 
is open for running under load the spring 6 presses the 
diaphragm to the left and increases. the fuel supply. 
Until the engine comes nearly to full speed the tail piece 
24 does not touch the abutment screw and the centrifugal 
governor has no effect upon the fuel control. In the 
neighbourhood of full speed, on the other hand, the 


centrifugal governor determines the position of the rack, | 


almost unaffected by the pneumatic governor since the 
vacuum in the chamber 4 is inconsiderable. The maxi- 
mum fuel delivered is determined by an adjustable stop 
34 set in the arm 26 to engage an abutment. In order 
that more fuel may be delivered for starting, this abut- 
ment is made in the form of a stepped cam, carrying a 
crank arm linked to a spring-pressed plunger 38 placed 
within the driver's reach. Tn the position of the cam 
shown in full lines the part of larger radius lies in the 
= of the stop 34 and the maximum fuel supply is 
imited to what is desirable on full load. When the 
plunger 38 is pressed down, the part of the cam of smaller 
radius registers with the stop 34 and the spring 6 can 
then increase the fuel supply to the value appropriate 
for starting. It is not necessary to hold the plunger 
down since the engagement of the stop in the recess of 


the cam prevents the cam and plunger returning under | 


the action of their return spring. But as soon as the 
diaphragm or the centrifugal governor has withdrawn 
the stop from the recess upon the engine speeding up, 
the cam returns and the maximum fuel supply 1s re- 
duced to that appropriate to full load conditions. 
(Accepted February 8, 1939.) 


MINING, METALLURGY, &c. 

499,916. Dorman, Long and Company, Limited, 
of Middlesbrough, and C. Moody, of Nunthorpe. 
Furnace Port. (5 Figs.) December 11, 1937.—The 
invention is an open-hearth furnace in which the gas 
ports are water-jacketed. The water jacket is formed by 
two tubes 2, 3 mounted one within the other to form an 
intermediate water space. The inner ends of the tubes 
2, 3, nearest the heating chamber of the furnace, are 
connected together by an annular plate which closes 
the inner end of the water space and forms the nose of 
the water jacket. The jacket is provided with a fire- 
brick lining having an axial bore which forms the actual 
port. An outlet 9 from the jacket is provided at the 
end of the water space remote from the nose 6. A 
series of water-supply pipes 10 within the water space 
of the jacket extend from the outer end to near the 
nose 6. The inner ends 12 of the water pipes 10 are 
circumferentially spaced around the inner end of the 
water space and are open. They terminate a short 
distance from the nose of the jacket so that a clear, 
unobstructed body of water is disposed around the nose 
of the port. At a short distance from the inner ends of 
the water pipes each pipe is bent or cranked so that the 
open ends of all the pipes are directed in the same 
circumferential direction around the water space. It 
will be seen that by this arrangement water ejected from 
the pipe is caused to flow in a circular course. The 
pipe ends are bent at an obtuse angle so that, in addition 
to the water being directed circummferentially around the 
water space, each stream issuing from the pipe impinges 
on the inner face of the nose 6. Thus turbulence is 





‘pipes 10 are set for the normal supply. 


created and the water is caused to travel in a spiral 
around the water space back to the outlet 9. Any 
suspended matter in the water is retained in suspension 
and is largely prevented from being deposited on thy 
nose and walls of the jacket, and any steam bubbles 
that may be formed are swept away. The nose of th« 
jacket is efficiently cooled and a considerable amount of 

at is carried away from the nose and walls. The oute: 
end of each water pipe 10 is provided with a two-way, 
valve, one side of ‘which is permanently connected to 
the normal water supply, while the other side is normal! 





not éonnected to anything, but is provided with a union 
whereby a connection may be easily made to a high- 
pressure,supply such as is usually available in steel 
plants. Normally the two-way valves of all the water 
At suitable 
intervals of time a high-pressure flexible pipe is connected 
to the valve of.one water pipe and the valve is thrown 
over. A-powerful jet of water is then directed from the 
inner end of the pipe on to the internal surface of the 
nose of the jacket. The jet sweeps over the surfaces of 
the nose and walls of the jacket and breaks up any 
deposit that-may be adhering to them and effectually 
cleans the jacket. It also churns up the water contained 
in the jacket so that any silt or solid matter removed 
from the walls is carried off in suspension by the water 
and is discharged through the outlet pipe. Each water 
pipe 10 is connected in turn to the supply, so that high- 
» jets are applied in turn right round the ‘water 

space. (Accepted January 31, 1939.) 

MOTOR ROAD VEHICLES. 

498,613. Leyland Motors, Limited, of Kingston- 
on-Thames, and V. W. Pilkington, of Leyland. 
Motor Coach. (5 Figs.) September 14, 1937.—The 
invention is a motor coach which affords the driver a 
better view of the road immediately ahead of and 
beside him. ' The engine is placed on its side between 
and beneath the chassis longitudinals 2, 3 in the rear 
of the front wheel springs. The cylinder axes are very 
slightly inclined to the horizontal, sloping upwards 
towards the cylinder heads. The centre line of the crank 
shaft is a little to the off side of, and parallel to, the centre 
line of the chassis, leaving only the sump on the near 
side of the centre line. The crank chamber extends 
upward between the chassis longitudinals 2, 3, but the 
cylinders project beneath and beyond the off-side longi- 
tudinal 2. The oil pump is placed beneath the cylinder 
head and driver from the camshaft gearing. The engine 
is supported from transverse members 11, 12 on a hori- 
zontal axis passing approximately through its centre 
of gravity, the forward support 13 lying on the off side of 
the chassis outside the longitudinal 2, and the rear 
support 14 between the engine and the separately mounted 
gearbox. The rear support 14 is a tubular trunnion of 
large diameter surrounding the rear universal joint, 
and supported in a complete rubber bush which is 








me) 


positively secured both to the trunnion and to a bracket 
upon the cross-member 12. The front support 13 is 4 
stub shaft spigoted and bolted to the front end of the 
cylinder block, and similarly supported in a rubber bush. 
Excessive oscillation is prevented by a limiting stop 
on the rear trunnion projecting between rubber-cushioned 
abutments on the frame cross-member. The radiator 
16 is set back from the front end of the vehicle and placed 
between the chassis longitudinals 2, 3, sufficiently forward 
to permit of the fan being accommodated immediately 
in front of the front axle. The driver is accommodated 
beside the radiator, in a cab integral with the chassis, 
and therefore requiring but slender front pillars 20 on 
its off and near sides. His seat is well above the level 
of the radiator top, over the front axle, and the flooring 
is beside the upper part of the radiator. The brake 
lever extends over the radiator. The driver’s compart- 
ment, glazed on three sides nearly down to floor level, 
extends from the off side of the vehicle approximately to 
the centre line. On the near side of the centre line the 
coachwork in front of the radiator is reduced in level to 
the outline of the front wings The driver is thus enabled 
to see the road within quite a short distance of the v« hicle 
wheels both in front and on each side. The near-side 
glazed screen is arranged to open outwards to give clear 
vision in fog and can be quickly released either from 
inside or outside, so affording an emergency ex!t. The 
off side of the cab is made continuous with the body 
construction, by omission of the door, normal access \ 
the cab being given by a sliding door 27 at the rear. 
The engine does not obtrude upon the passenger spac* 
and the whole length of the vehicle save for the dé pth 
of the driver's cab is available for passengers. (Accepted 
January 11, 1939.) 
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THE INNER GRAVING DOCK, 
COLOMBO HARBOUR. 


Ar the beginning of the present century, the 
docking and shipping facilities at Colombo Harbour, 
Ceylon, consisted mainly of a slipway, which had 
been completed in 1902, and was designed for craft 
with deadweights up to 1,200 tons. In 1906, 
however, the Colombo Port Commissioners con- 
structed a graving dock with a floor length of 
700 ft. and a depth of 30 ft. over the sill at low 
water. These facilities proving inadequate to 
deal with the larger departmental craft which 
had either been obtained or the purchase of which 
was contemplated, and further accommodation also 
being necessary to meet the Naval requirements of 








the East Indies Squadron, which uses Colombo as a 
refilling base, the construction of extended facili- 
ties had to be considered. The possibilities of pro- 
viding this additional accommodation by increasing 
the length of the slipway, the position of which will 
be clear from the site plan reproduced in Fig. 2, on 
page 550, was first investigated. This solution, 
was, however, found to be not only expensive, but 
incapable of serving all the requirements of the port. 
A proposal to construct a small dry dock was, there- 
fore, considered next, and examination disclosed that 
the most suitable site for this was at the head of the 
existing graving dock, the position of which is also 
indicated in Fig. 2. 

The proposed area for this extension had the 
advantages that it was clear of other structures, 
while borings showed that rock existed at such 
levels as would allow the whole of the works to be 
founded on it. In addition, the new dock would 
be conveniently placed to take advantage of the 


existing repair shops and other amenities, while the 
existing pumping plant could also be utilised. 
Finally, the work of construction could be carried 


Out without sinking a cofferdam and with a mini- 
mum of interference with other facilities. Indeed, 
the sole disadvantage was that ships wishing to use 
the proposed inner dock would have to pass through 
the outer dock. It was felt, however, that this 
objection was more apparent than real, as under the 


working conditions existing at Colombo, the larger 
merchant vessels, which occupy the outer dock, are 
| seldom detained for more than a week, and the 
Cruisers on the station for not more than ten days. 
On the other hand, the departmental craft and 
sloops from the Persian Gulf, for the use of which 
the new dock was intended, would be in occupation 
for much longer periods and would be seldom rigidly 
tied for a day or so to a particular docking pro- 
gramme. . 

It was, therefore, decided to proceed with the 
project of constructing an inner dock on the site 
shown in Fig. 2. Incidentally, it was suggested that 
this dock should be 300 ft. long on the floor and 
20 ft. deep over the sill at low water, the entrance 








being 54 ft. wide. While, however, the site per- 





Fie. 1. 


GENERAL View oF New Dock. 


mitted the construction of a dock of these dimen- 
sions, equipped with the usual leaf type gates, it 
was pointed out by the Naval Authorities that if it 
could be made 50 ft. longer, it would enable flotilla 
leaders, destroyers and submarines to use it. A 
length of 350 ft. was accordingly adopted, inves- 
tigations showing that 40 ft. of the required extra 
length could be provided by using a Box flap-type 
gate, opening into the outer dock, instead of a leaf 
gate; and that by siting this gate inside the head 
wall of the existing dock and thereby shortening the 
effective length of the latter by only 5 ft. 44 in., the 
whole of the constructional work could be carried 
out in the dry, as the new gate could be used as a 
cofferdam during the removal of the wall. The 
work has been carried out to the designs of Messrs. 
Coode, Wilson, Mitchell and Vaughan-Lee, 9, 
Victoria-street, London, 8.W.1, under the direct 
supervision of Mr. T. A. Owles, M.Inst.C.E., Harbour 
Engineer. Figs. 3 and 4, on Plate XXII, show 
longitudinal section and plan of the new dock, 
while typical sections are reproduced in Figs. 5 and 6. 
A view of the completed dock, looking towards the 
gates, appears in Fig. 1, and various details of the 
dock and gate are illustrated in Figs. 7 to 10, on 
Plate XXII, and Figs. 11 to 17, on page 551. 
Construction work proper was started in January, 
1936, the excavation for the dock walls being first 
carried out in heavily-timbered trenches. These 











trenches were 27 ft. wide at the top between the 
runners, and were excavated until solid rock was 
encountered. Where rock was reached above the 
minimum foundation level of — 29-00, drilling 
and blasting were employed. The rock level was 
very irregular. In fact, a vertical cliff with a 
difference in level of over 20 ft. and running dia- 
gonally across the length of the dock, was revealed 
as the work was opened up. In some places excava- 
tion was continued down to over 40 ft. below low- 
water mark before sound rock was encountered. 
As shown in Fig. 6, this excavation was filled in 
with 10 to 1 mass concrete to the minimum founda- 
tion of the walls. This section also indicates the 
irregularity of the rock to which attention has been 
called. As soon as satisfactory foundations had 





been obtained, the concreting of the walls was put 
in hand, 7 to 1 mass concrete being used for this 
purpose. This concrete was faced with pre-cast 
block work to form the steps and broad altars at 
levels —23-58 and —11-50, respectively, and the 
same material was used for the coping at +9-00. 
Chases for pipes and drains were left in the struc- 
ture at appropriate places, as indicated in Fig. 4. 
The construction adopted at the junction between 
the old and new docks will be clear from Fig. 5. 
This shows, on the right, the mass concrete wall 
which has been built in behind the existing wall to a 
depth of —29-00, and has been connected to the 
latter by vertical keys. The details of the construc- 
tion of these keys showing their relationship to the 
old side wall and the new 7 to 1 concrete, will 
be clear from Fig. 7. As shown on the left of Fig. 5, 
a pump chamber has been formed in 7 to | concrete 
behind the existing wall, and has been connected 
to the latter by horizontal keys. 

The excavation and concreting were carried out 
with the assistance of six 24-ton to 3-ton locomotive 
cranes. The cranes on the dumpling dealt with the 
blocksetting and concreting work, while those on 
the back of the wall were used for excavation and 
timbering. The spoil was loaded into flat trays and 
skips, and after being deposited in side-tip waggons 
was run out to a site some } mile away, where it was 
used for the reclamation of swamp land. The con- 
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crete was all mixed at a central point near the works, 
where two petrol-driven mixers, each with a capacity 
of } cub. yard, were installed. Batching was effected 
in special end tipping Decauville waggons which were 
fitted with partitions to provide sand and metal 


bunkers. The concrete was run out in skips 
mounted on Decauville flat trolleys, and was 
handled by the cranes, as required. Excavation 


was greatly assisted by pneumatic spades, which 
were found very effective for dealing with the 
laterite and rotten rock, of which most of the spoil 
consisted. The walls were carried up on a height of 
+-1-50, and as they reached completion to this 
height the cranes were transferred to a projecting 
gantry. The dumpling and the concreting of the 
floor was carried out from this position, the same 
mixing plant being used, though the concrete 
supply track was diverted along the back of the wall. 

While this work was proceeding, the hinge castings 
for the Box gate and certain parts of the gate itself, 
which were constructed by Messrs. Sir William Arrol 
and Company, Limited, Glasgow, were received. 
The hinge was set in position inside the head wall of | 
the existing dock, as shown in Fig. 5, and the 
quoins forming the entrance were set and faired up. 
As indicated in the same illustration, pre-cast 
concrete blocks with a fine granolithic facing were 
employed for this purpose, the bearing face against 
which the gate abuts being rubbed down to a true 
plane with carborundum slabs and water. 

The construction of the gate, which was shipped 
out as plates and angles, will be clear from the | 
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the keel was near the sill castings. The lifting rope 


elevation, plan and section given in Figs. 8 to 10,/ ,., pulled and the control ropes slackened, so that 
respectively. As will be seen, it is of cellular COn- | the trunnions were touching the guides, while the 
struction the outer skin plating extending from the | .ontr0] valves were opened and adjusted, so as to 
top to the bottom edge of the lowest rib and the | trim the keel. These valves were again closed when 
inner plating from the top to the bottom. The |p. keel had slid into position in the sill castings. 
spaces between the ribs are sub-divided by vertical The gate was then closed by means of a winch, and 
bulkheads, forming a series of watertight compart-| the control valves opened again. Next the control 





ments, as shown in Fig. 10. Under working condi- 
tions, certain of these compartments act as buoyancy | 
chambers, so as to reduce the stresses in the lifting | 
and lowering gear, as well as the weight of the gate | 
on the hinge and supports. Openings in the skin | 
plating and ribs permit access of the water to the 
remaining compartments. The gate is so balanced 
by means of air and water tanks and by a certain 
amount of kentledge immediately above the keel, 
that the operating winch has only to deal with a 
maximum pull of 15 tons on each rope, when the 
gate is being lifted or lowered at low water. The) 
gate has a horizontal hinge, which consists of semi- 
circular machined steel castings, which run along 
the sill and are fixed to it. The keel, details of 
which are given in Figs. 11 to 15, is built up of 
greenheart timbers bolted to the steelwork. Round 
plates or templates are fixed to either end of the 
keel post, and the greenheart timber is spotted 
from wires stretched between these templates and 
thereafter dressed very accurately to within a few 
ten-thousandths of an inch. As the timber keel 
is kept in constant contact with the heel castings, 
debris cannot lodge in the hinge. The end posts are 
bolted to channel-irons secured to the gate, as shown 
in Fig. 17. 

The gate itself was shipped out as plates and 
angles, with the exception of the bottom hinge, 
which was sent out in one piece with the greenheart 
facing already in position, though the final dressing 
was not effected until after erection. Erection was 
carried out on a jetty, the necessary riveting and 
caulking up being effected by local labour, as was 
the dressing of the greenheart keel post and vertical 
timber. When it had been completed, the gate was 
launched from th» jetty on to a special slipway 
which had been constructed for the purpose, the | 
launching weight being about 100 tons. This | 
operation is shown diagrammatically in Figs. 18 
to 20, on page 551. To ensure stability, not only | 
were two of the permanent tanks at the upper end 
of the gate partially filled with water, but two | 
additional tanks, which were completely filled, 
were provided. By this time the entrance had 
been finished, so that the gate could be floated 
direct to the site, lowered on to the sill and mani- 
pulated by hand tackle into the vertical or closed | 
position, as shown in Fig. 16. Prior to this opera- 
tion, the ballast water was pumped out and the | 
water level in the graving dock was lowered until 


ro were removed and the gangways-supports 
fixed in position. 

In normal operation the gate is raised and 
lowered by means of an hydraulic-engined winch. 
The control wire passes on pulleys round the back 
of the gate and is anchored on the south side of the 
entrance. The actual working operation consists in 
lowering the water level in both docks below the 


| flood holes, this emptying as well as the subsequent 


filling being carried out through a culvert formed in 


| the north side of the dock as indicated in Fig. 4. 


This culvert was tunnelled through the concrete 
of the old dock wall and the flow through it is con- 
trolled by a hydraulic penstock. The culvert opens 
into a pump chamber in which two electrically-driven 
vertical centrifugal pumps are installed. One of 


LITERATURE. 


Winding Alternating-Current Motor Coils. By G. A. 
Van Brunt and A. C. Roz. London: McGraw-Hill 
Publishing Company, Limited. [Price 18s.] 

THis is an essentially practical treatise by two 

authors, one of whom is connected with the Ameri- 

can Westinghouse Company. It appears to be 
addressed primarily to foremen or managers of 
re-wind and repair shops operating on a large scale, 
detailed instructions being given for the winding 
and insulation of many different types of stator and 
rotor coils. There are several chapters on the 
design of coils for various purposes, and in parti- 
cular for replacing unsuitable windings on existing 
machines, but the subject is treated from the 
coil-winder’s point of view, little attention being 
| given to machine design or the effect of electrical 
and magnetic circuits. A useful chapter is included 
on records, for which a form of card index is recom- 
mended. 

One of the more interesting chapters is the last. 

This deals with glass insulation, of which accounts 

have recently appeared in the technical press. Spun 





, these pumps has a capacity of 300 gallons per minute 


and is used for drainage purposes, control being 
effected automatically by a float. The second, 


glass of an especially fine character is twisted into 
| yarn or woven into braid by two processes which 
|appear to correspond roughly to the handling of 


|having a capacity of 30,000 cu. ft. per hour is| cotton and artificial silk, respectively. These 


designed to deal with very heavy rain and for use | materials can be used in place of asbestos string or 
as a dewatering pump should it be necessary to | ordinary insulating tape. They are apparently 
keep the outer dock flooded. Once the water levels | somewhat fragile, and are, therefore, usually 
in both docks are the same the gate can be lowered | impregnated. The resulting insulation is thinner 
by the winch until it is water borne. It is then so | and denser than the more conventional types. This 
balanced that it will open when the winch is slacked | improves the space factor and heat conduction, 
off, though as a precaution push-off gear consisting | thereby increasing the possible rating of any frame 
of hydraulic rams with a throw of about 2 ft. 6 in. | size. The book is clearly written and well illustrated 
has been installed. The actual raising or lowering | and can be recommended for use within the limita- 
operation does not occupy more than 4 minutes. —_| tions imposed by the subject-matter and style. 
Some 75,000 cub. yards of laterite and rock were 
excavated during construction and were deposited 





on the swamps. About 11,500 cub. yards of this was 
rock. The concrete used amounted to 28,500 cub. 
yards, of which 4,100 yards was of 10 to 1, 21,000 
yards of 7 to 1 and 3,400 yards of 4 to 1 either 
in pre-cast blocks or mass facing to the floor. 
The bollards, keel blocks and other castings were 
cast locally at the Government Factory of the 
Public Works Department and all the other works 
were carried out departmentally, the total cost, 
excluding supervision, being about 82,500/. 


Trade Marks and their Protection under the Trade Marks 
Act, 1938, with Notes on Protection Abroad. By 
Reocinatp Happan. London: Sir Isaac Pitman and 
Sons, Limited. [Price 5s. net.] 

THE recent changes in the trade mark protection 

given by the Trade Marks Act of 1905 include two 

important features, namely, the possibility now 
created of transferring registered trade marks without 
the goodwill of the business, and a new classification 
|of the arts or products in respect of which trade 
| marks may be registered. These changes alone are 











| sufficient to justify the claim in this treatise by 
|Mr. Reginald Haddan, that no excuse is neces 


Launch or H.M. SupMarines “TRIAD” AND 


| « -TRuawr.” Two further submarines for the British | 88Ty for the publication of a book “ intended to 


Navy were launched at the Naval Construction Works, |explain the new law and practice to trade mark 
Barrow-in-Furness, of Messrs. Vickers-Armstrongs owners and others concerned.” The “ others con- 
rn . 


Limited, on May 5. These ships, H.M.S. Triad an ” , s 
Truant are respectively the 177th and 178th submarines | cerned are presumably those who wish to have 
to be launched at Barrow. |@ general view of the subject, to enable them te 
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| appreciate what is told to them by their advisers, 
|for without advice the subject is difficult. An 
| indication of its difficulty is conveyed in the book 
|in connection with the regulations governing 
|renewals, of which the complaint is made that 
| “* these meticulous rules are a considerable source 
|of annoyance, both to trade mark owners and to 
| registration agents.” 

Mr. Haddan’s book opens with an explanatory 
| chapter on the nature of trade marks, and includes 
| both the old and the new definitions. The sections 
| dealing with defensive marks, ownership separated 
| from goodwill, and registered users, among those 
| which follow, may be selected for mention as useful 

commentaries. The observation, on page 53, that 

| “it has been held that it is inexpedient to place on 
| the register unnecessary disclaimers,” might be held 
also to apply to patents. There is an interesting 
section, containing some 20 pages, dealing with the 
|infringement of trade marks. Although practice 
|under the new Act is not yet extensive, it might 
| have been well if the author had pointed out that, 
| apparently, the Comptroller does not consider an 
| agent or concessionaire of the manufacturer to be 
necessarily entitled to registration as a user. Atten- 
|tion may be drawn to an error in the duty pay- 
‘able on the change-of-address form cited on page 
| 66; the correct duty is 10s. 





| Spontaneous Fluctuations of Voltage. By E. B. Mout. 
London : Oxford University Press (Humphrey Milford). 
| [Price 17s. 6d.] 

| THERE has been intense activity during recent years 
in that field of scientific research which deals with 
the complex study of physical phenomena. Investi- 
gations have been carried out from many angles 
and a technique is in course of development which 
shows promise of leading to far-reaching and 
important implications. Some aspects of the 
problems recently studied have been dealt with in 
the Oxford Engineering Science Series ; the present 
| publication is a further volume in that admirable 
| collection. It is devoted to a survey of the experi- 
mental work carried out during the last 15 years 
relating to Brownian motions, shot effect, and 
kindred phenomena. 

After a short study of thermal fluctuation voltage, 
the author proceeds to discuss the general theory of 
shot voltage, dealing with the experimental verifica- 
tion of the equation for shot voltage, and including 
a critical examination of the process of thermionic 
conduction. This is followed by some consideration 
of measurements of shot voltage in space-charge 
| limited diodes, with an attempt at their interpre- 
tation. A summary is given of Schottky’s recent 
fundamental paper discussing the relation between 
thermal fluctuations and shot effect. The volume con- 
cludes with a chapter bearing on various practical 
questions and dealing with technical problems involv- 
| ing fluctuations, including the response of rectifiers 
to fluctuation voltages, the relative importance of 
shot and thermal fluctuation in amplifiers, signal- 
to-noise ratio as a function of coupling to an aerial, 
and thermal fluctuations in communication cables. 
It is now clear that the fluctuation voltage which is 
| rectified in a radio receiver is dominated by the 
| component due to thermal agitation in the input 
| circuit to the first valve. It would seem to be 
| worth while to make a precise study of the residual 
| motion and thermal fluctuation voltage as a function 
| of magnetic field and time period, since galvano- 
| meters of extreme sensitivity are vital to physio- 
| logists. The notes dealing with the practice of 
| measuring fluctuation voltages will prove invaluable 
| to those students of this branch of physical science. 
| 
| Reports on Progress in Physics. Vol. V. London: The 

Physical Society. [Price 20s. net.] 

PRESENTED as a survey of recent developments in 
physical science, the progress reports of the Physical 
Society provide valuable material for those engaged 
in industrial research and also serve to acquaint 
the non-specialist with the advances made in the 
various branches of the subject. In the present 
volume, Dr. R. C. Brown discusses theories on 
recently-observed surface-tension phenomena and, 
concerning the Brownian motion, refers to the 
theoretical limits of measurability reported by 
Gerlach. In the section on elasticity, the applica- 
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tion is described of the method of relaxations, for 
the analysis of load distribution in frameworks, to 
a study of beams of variable cross-section. It has 
been shown recently that molecules of a liquid have 
a certain degree of order, as in a solid, and calcula- 
tions of the physical properties of liquids have 
followed. Extensive future use of thermo-plastic 
resins for cable sheathing is indicated ; pure hydro- 
carbons would appear to be the more suitable for 
this application, on account of their low dielectric 
losses. The use of resins for machine bearings is 
also important, as their employment enables friction 
losses to be materially reduced. The development 
of radio-meteorographs is commented upon, the 
Harvard instrument, in particular, having been 
found very reliable. 

By rotating a longitudinally-vibrating body, its 
independence of the Fitzgerald contraction has been 
demonstrated. This experiment is described by Dr. 
E. G. Richardson, who also surveys recent investiga- 
tions on acoustics. Dr. R. W. Powell, of the National 
Physical Laboratory, describes means recently em- 
ployed for measuring high and low temperatures. 
An account of optical-glass manufacturing develop- 
ments, contained in one of the reports, concludes 
by giving details of the progress made in annealing 
methods. A table indicating the present state of 
spectroscopic analysis, with a useful bibliography, 
has been contributed by Professor A. G. Shenstone, 
who describes the method by which rulings of 
30,000 lines per inch have been made on aluminised 
pyrex blanks. 

Recent researches on the scattering of elementary 
particles have established the existence of large 
attractive forces between protons at relatively short 
distances, but in the general treatment of the inter- 
action between particles, it is now clear that both 
nuclear disintegration and scattering must be con- 
sidered. Cosmic-ray intensity, increasing with 
height to a maximum of 40 times the value at sea- 
level and then decreasing to about one-third of the 
maximum value, has been measured. Yukawa’s 
theory is discussed, and it is concluded that future 
investigations of hard cosmic rays will increase 
knowledge of the fundamental properties of par- 
ticles. An interesting article by Mr. A. W. Barton, 
on the teaching of physics, concludes the Reports, 
the utility of which is materially augmented by the 
extensive bibliographical references. 








THE INFLUENCE OF INJECTION-| 
TIMING ON THE DELAY PERIOD) 
IN A COMPRESSION - IGNITION | 
ENGINE. 


By J. Rurrkiy, Ph.D., A.M.I.Mech.E. 


On page 1, ante, the writer gave an account of 
a series of investigations carried out in the Mech- 
anical Engineering Department of the University of 
Birmingham to study the ignition quality of Diesel 
fuels, and below an account is given of further 
investigations carried out in the same laboratory 
in order to ascertain the influence of injection- 
timing on the delay period in a compression-ignition 
engine. Trials were run to determine the effect | 
produced on the ignition delay period, etc., by 
varying the timing of fuel injection over a wide 
range. A Tangye single-cylinder, four-stroke cycle, 
open combustion chamber, compression-ignition en- 
gine was provided with a special injection system* 
to enable the injection-timing to be conveniently 
varied over a wide range while the engine was in 
operation. Three different fuel oils were supplied 
in turn, and engine performance data, including 
measurements of the delay period, were recorded for 
each change of injection timing. 

In a preliminary investigation, attempts were 
made to ascertain whether the engine could be 
started by hand from cold, and, if so, whether it 
would operate under steady conditions with an in 
jection advance angle outside the usual working 
range. The fuel was commercial Shell Diesoline, 
and the engine was rotated by hand with an arbi- 
trarily chosen injection advance angle in the vicinity 
of 100 deg. before T.D.C. With this timing for the 








* See “ Pilot Injection,” by D. Jafar, EnomneenRrna, | 
vol, exliv, page 417 (1937). 





beginning of fuel injection, the attempts to start 
the engine were unsuccessful. Advancing the 
injection beyond this timing also failed to fire the 
charge, but eventually it was found that with an 
injection advance angle in the neighbourhood of 
80 deg. before T.D.C., the engine could be started 
by hand from cold with a fuel charge corresponding 
to about half-rated full load for normal conditions 
of engine operation. This fuel charge was almost 
the maximum that could be delivered by the pilot 
pump.* It was further found that with this timing 
for fuel injection, normal engine speed (1,200 r.p.m.) 
could be attained under conditions of steady 
running without marked audible knock. While 
the engine was in operation, the injection-timing 
was advanced further by stages up to a limit beyond 
which it was not possible to preserve steady running | 
at normal speed. This limit was not definite from 
day to day, which fact was probably due to varied 
atmospheric conditions and to variations in the 
temperature of the inlet jacket water. It is suggested 
that the combined effect of these and other variables 
would influence the prevailing temperature in the 
cylinder at the instant of fuel injection, and thus 
affect the upper limit of steady operating conditions 
in the second zone. With regard to the lower limit | 
of steady running in the second zone, it was also | 
found that this point was not definite from day to| 
day, which may also be attributed to variation in | 
the prevailing cylinder temperature at the instant 
of fuel-oil injection. The lower limit was deter- 
mined by decreasing the injection advance timing 
until violent knock occurred. This severe) 
audible knock may be attributed to rapid 
uncontrolled combustion during the compression 
stroke, and it is probable that the maximum com- 
bustion pressure was attained in the vicinity of, or 
slightly in advance of, T.D.C. Results of a similar | 
nature were obtained with the use of the high-grade 
secondary reference fuel,t but repeated attempts 
with the use of a low-grade fuel failed to give any 
results in a second zone. It would appear that the | 
injection of good quality fuel into a particular | 
temperature zone, and the subsequent rate of heat | 
transmission from the air to the fuel, were condu- | 
cive to auto-ignition and burning (producing notice- | 
able pressure rise) of a portion of the fuel charge | 
appreciably before T.D.C., and then rapid un-| 
controlled combustion of the major portion of the | 
fuel charge slightly in advance of T.D.C. Experi- 
mental evidence of this was noted from the pressure- 
time diagrams on the screen of the electrical 
indicator. 

Conditions.—The results of three independent | 
tests, each using a different fuel oil, are recorded. 
During each experiment the timing of fuel injection | 


/was varied by stages over a wide range from a/| 


retard position after T.D.C. to an extreme point in | 
advance of T.D.C. The following factors were | 
maintained sensibly constant :—({i) normal engine | 


ithe factors, 


valve-lift diagram on the screen of the electrical 
indicator.* 

In the first test, the fuel used was the high-grace 
secondary reference fuelf and the magnitude of the 
fuel charge was maintained constant at about 
7 x 10-* lb. per cycle by fixing the micrometer 
adjustment on the pilot fuel pump. The injection- 
timing was advanced by stages from a position of 
retard after T.D.C. to a point when the knock 
became so severe that it was considered inadvisable 
to advance the injection-timing further by the 
normal means. Eventually, a method was adopted 
which proved satisfactory in proceeding beyond that 
point at which severe knock was _ initiated. 
When that point was reached, the fuel charge was 
reduced appreciably, and while the engine speed 
was falling, the injection-timing was advanced 
quickly to about 75 deg. before T.D.C. when the 
original fuel charge could be “ reinstated ”’ under 
conditions of smooth running. The original fuel 
charge was conveniently adjusted by means of the 
micrometer setting on the pilot fuel pump, and 
normal engine speed (1,200 r.p.m.) was maintained 
by manual control of the hydraulic dynamometer. 

The effect produced on the delay period by vary- 
ing the injection-timing is illustrated in Fig. 1., on 
the opposite page. Mean measurements of the 
delay period are recorded for a range of injection- 
timings from 7} deg. after T.D.C. to 274 deg. before 
T.D.C., i.e., from the point A to the point K in 
Fig. 1. The point K corresponds to that injection- 
timing at which severe audible knock occurred, 
and the delay period was then 15 deg. As injection 
began at 274 deg. before T.D.C., and measurable 
pressure rise started at 12} deg. before T.D.C., it 
is probable that the rapid uncontrolled combustion, 


|so far in advance of T.D.C., was responsible for the 


severe knock. An inspection of the curve connect- 
ing delay degrees and injection-timing, Fig. 1, shows 
that the delay period was a minimum when the in- 
jection advance angle was in the vicinity of a value 
equal to the delay period. This corresponds to the 
initiation of measurable pressure rise at T.D.C. 
The minimum value of the delay period was not 
restricted, however, to the particular injection- 
timing just mentioned, but was measurably constant 
within a range of injection-timings from about 
3 deg. to 7 deg. before T.D.C. On either side of 
this range, the delay period increased with increasing 
retard or advance injection-timings. In seeking a 
cause or causes for the increases in delay period, 
oxygen concentration, turbulence, 
pressure, and temperatures may be considered in 
turn. The quantity of air aspirated per cycle was 
sensibly constant over the range of injection- 
timings ; thus the oxygen concentration was prac- 
tically constant and may therefore be eliminated as 
a contributory factor. It is doubtful if slight 
variations in turbulence, resulting from different 
piston positions at the instant of fuel injec- 


speed, 1,200 r.p.m. ; (ii) the magnitude of the fuel| tion, had any measurable influence on the delay 


charge, about 7 x 10-* lb. per cycle, corresponding 
to about 40 per cent. of rated full load under normal 
conditions of engine operation ; (iii) jacket water 
inlet and outlet temperatures, inlet, 12 deg. C. and 
outlet, 60 deg. C., within + 2 deg. C.; (iv) intake- 
air temperature at the measuring orifice, within 
2 deg. C.; (v) the quantity of intake air. 


Test results were recorded when operating condi- 


tions were steady. The beginning of fuel injection 
was adjusted to take place after T.D.C., and the 
necessary measurements were made three times, 


| from which mean values were recorded. The timing 
| for the beginning of fuel injection was advanced by | pressure itself is of secondary importance. Super- 


stages, and at each stage mean values for the 
beginning and end of the delay period were deter- 
mined by inspection of the fuel-valve lift and 
pressure-time indicator diagrams respectively.+ The 
calibrated scale on the gearbox* was referred to as 
a guide only, and actual measurements of injection- 





timing were determined on the protractor scale of | 


the contact breaker, by inspection of the fuel 


" * See “ Pilot Injection,” by D. Jafar, ENGINEERING, 


vol. cxliv, page 417 (1937). 

+ Chemical Standardisation Committee of the Inst. 
Pet. Tech. Draft Tentative Report, Jl. Inst. Pet. Tech., | 
vol, xx, 774-8 (1936). 

t “ The Ignition Quality of Diesel Fuels,” Enorvzer- | 
ING, vol. cxlvii, 1 (1939). } 


§ ““Cathode-Ray Oscillograph i Indicator,” see 
ENGINEERING, vol. cxl, page 183 (1935). 





| period. According to the experimental evidence of 

Ricardo, and Le Mesurier and Stansfield, it would 

appear that the effect of turbulence on the delay is 
|negligible, but is apparently important for the 
|completion of combustion subsequent to the delay 
period. With regard to the variation in pressure at 
the instant of fuel injection, it is doubtful if pressure 
itself exercised any appreciable measure of control 
on the delay period. Throttling of the intake-air 
has a measurable effect on the delay, but it & 
| possible that the reduced oxygen content resulting 
| from throttling is of primary significance, and that 


charging, on the other hand, produces a measurable 
reduction in the delay period which might be 
primarily attributed to increased oxygen content 
‘rather than to the effect of pressure. It is possible, 
| therefore, that the prevailing temperature in the 
combustion chamber, at the instant of fuel injec- 
tion, was the major controlling factor responsible 
| for the magnitude of the delay period. 

Reverting to Fig. 1, it will be observed that for 
| injection advance angles beyond the point K, the 
| slope of the graph is approximately 45 deg. to the 





| — 
* See ENGINEERING, vol. cxlvii, e 1 (1939). 
t Chemical Standardisation Committee of the Inst. 
Pet. Tech., Draft Tentative Report, Jl. Inst. Pet. Tech. 
vol. xx, pages 774-8 (1936). 
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base line; i.e., to the left of the point K, further wall and acting in the nature of a lubricant, instead | timings beyond the point K, the rapid uncontrolled 
increases in injection-timing would probably be | of undergoing combustion. | combustion would continue to begin at 8} deg. 
accompanied by equal increases in delay. At the | In the second test the fuel used was commercial | before T.D.C. In the second zone, it was observed 
point K, the injection-timing was 27} deg. before | Shell Diesoline, and the fuel charge was main-| that steady engine operation was accompanied by 
T.D.C., the delay was 15 deg., and measurable | tained constant at about 7 x 10-* Ib. per cycle, | low power output, low exhaust temperature, and a 
pressure rise began at 27} — 15 = 12} deg. before | corresponding to about 40 per cent. of rated full| clear exhaust, indicating complete combustion. 
T.D.C. If the injection-timing be further increased | load under normal conditions of engine operation. | Samples of the exhaust gases were collected and 
by @ deg., then measurable pressure rise would | The injection-timing was advanced by stages up to analysed for both zones of engine operation, and 
begin at (27$-+ 0) — (15+ 6) = 12} deg. before | a limit determined by severe audible knock, i.e.,| the results showed conclusively that combustion in 
T.D.C. Hence, if the slope of the graph beyond the | the point K in Fig. 3. Entry into the second zone | the second zone was as complete as that in the 
point K be truly at 45 deg., then measurable pres- was made possible by adopting the method already | first zone. It was further recorded that the heat 
sure rise would continue to begin at 124 deg. before | described in the first test. Fig. 3 shows that the carried away by the jacket water during engine 
T.D.C. for further increases in injection-timings. | curves are similar in form to those obtained when | operation in the second zone was greater than that 
In Fig. 2, the delay period, exhaust temperature, | the high-grade secondary reference fuel was used | for the first zone. The reduction in power output 
and load are plotted against injection-timings. The | (Fig. 2). For advance injection angles beyond the | for the second zone could not, however, be fully 
| accounted for by the increased heat losses to the 







































Fig. 1. ES SRS NES Pe ooh 2. HIGH GRADE REFERENCE Fi VEL jacket water. Again, the heat carried away by 
bas 1. 4 2 8 as As BE the exhaust gases in the second zone was appreciably 
aa 33 3 Se Oe Bes one are eee ee less than that in the first zone. It is assumed, 

Bil Prokh tiew Berry 4 a a yr nae re the ares zone, & sages ha 
so- SS = | oo ate a J Botheital ; el c e did not undergo combustion, and that 
~ a | \ z & | the position of the piston during fuel injection 

E +o— — | 2 enabled this portion of the fuel to come in contact 

a Wa et with the cylinder wall and act as a lubricant. 
a a aa a goo § _In the third test, the fuel used was a blend by vot 
~ 20) Z a ume of 40 per cent. high-grade and 60 per cent. low- 
2 —— 200 F | grade secondary reference fuels, and the fuel charge 
we yeas Mevies Mass Chee) eee Oe — | was maintained constant. The test results are illus- 
Tir . | : conte nents in Fig. 4, and it will be paryuiage that 
Q——__- so- 1100 | the timing of fuel injection was restricted to a 
ensay “Beginning of Fuel Injection mi < | of from 6 deg. after T.D.C. to 18 deg. before T.D.C. 


tj | Che delay period passed through a minimum value 
of 11 deg. for an injection advance angle in the 
vicinity of 6 deg. For measurable pressure rise to 
begin at T.D.C., this fuel required an injection 
advance angle of 124 deg. under the test conditions. 
Severe audible knock originated at the point K, 
and repeated attempts to find a second zone asso- 
ciated with smooth running were unsuccessful. It 
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Beginning of Effective Fuel Injection » mission from the air to this fuel, were inadequate to 
a fire the charge. It was not possible to start the 
engine by hand from cold with an injection advance 
Fig.4. 6O BLEND OF HIGH/LOW timing appreciably beyond the point K, i.e., 18 deg. 
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'major controlling factor. When the injection- 
| timing was varied over a wide range from a retard 











; | to an extreme advance position, the delay period at 
& | first decreased, passed through a minimum value, 
+ | and then increased with increasing injection advance- 

w 2008 timings. With a high-grade fuel, an injection 
| advance angle was attained when severe audible 

| * knock ” occurred, and further increases in injec- 

270 |tion advance timings would be accompanied by 
| equal increases in the delay period. With a high- 

& | grade fuel, the Tangye engine could be started by 

260 ‘hand from cold and operated steadily with an 
| injection advance timing appreciably beyond the 

tj | point at which severe audible knock occurred. 

/ |The existence of a second zone of operation would 
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severe knock at the point K was associated with | L 
marked reductions in the exhaust temperature and | oy 
load. In the second zone, i.e., to the left of the | 


point B, the power output and the exhaust tempera- 
ture were considerably less than the corresponding 
| 


























‘ 
» 











values in the first zone (A to K). In the second| 20 
zone, steady engine operation was accompanied by K ¥ 





‘appear to be governed by the ignition quality of the 
fuel. With a low-grade fuel, an injection advance 
| timing was reached at which severe audible knock 
ia occurred, and beyond this point it was not possible 

'to enter a second zone associated with steady 
‘running. It is probable that the prevailing tem- 


® clear exhaust, indicating satisfactory combustion| 5 
of the fuel. It was noted also that the heat carried | 4 
away by the jacket water in the second zone was| 5, 


greater than that in the first zone. During steady| = o 
engine operation in the second zone, an inspection al 4 
1s 























of the pressure-time diagrams on the screen of the 1s Pa | RT 5 perature in the cylinder was then too low to initiate 
electrical indicator provided evidence of a slight, | @7s0)~ 7 oof FRA E EM -ataient the necessary physical and chemical changes 
yet measurable, pressure rise in advance of the | preparatory to combustion of the low-grade fuel. 


main pressure rise denoting the beginning of rapid | point K, Fig. 3, further injection advance timings! The author desires to record his thanks to Pro- 
uncontrolled combustion. It is suggested that this | would be accompanied by equal increases in delay. | fessor 8S. Lees, M.A., for his interest in this work, 
prumary ” slight pressure rise during the compres-| At the point K, corresponding to an injection | which made possible the use of the test engine 
sion stroke may be attributed to “ slow-burning ” | advance timing of 24 deg. before T.D.C., the delay | and the acquisition of other necessary equipment, 
of a portion of the fuel charge, which, in turn, was | period was 15} deg., therefore measurable pressure | as well as for his advice and helpful suggestions. 
largely responsible for the excess heat carried away | rise began at 8} deg. before T.D.C. The point B| 
te a - a ae See ee | a ete ithe cretnd aansene suetts ep Arr-Raip Precautions ror THAMES Bripces,—The 
“at balance for the second zone, it was found that | an injection-timing of 74 deg. before 'T.D.C. Measure- | . nal 7% 
the excess heat carried away by the jacket water | ments were recorded implying that, what may be Mimetry ot Fraupetts ais “leskded iS poles os eine 
Was considerably less than the heat equivalent of | termed a “ primary pressure rise,” was initiated at | materials that might be required to repair damage done 
the reduced power output. It is probable that this | 19} deg. before 'T.D.C., whereas the beginning of |to the Thames bridges during air raids. Bereens for 


. : . . hieldi vigation lights on the brid, and certain 
reduced power output was due to a portion of the | rapid uncontrolled combustion was at 8} deg. before | OF this plots ace alan to £ condteueted eid stored in event 


fuel charge coming into contact with the cylinder!T.D.C. Thus, for further increases in injection- | of emergency. 
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THE IRON AND STEEL INSTITUTE. 
Tue seventieth annual general meeting of the 
Iron and Steel Institute commenced on Wednesday, 
May 3, in the Hall of the Institution of Civil Engin- 
eers, Great George-street, Westminster, S.W.1, and 
was concluded on Friday, May 5. ‘The Chair at 
the opening session was occupied by the President, 
the Earl of Dudley, M.C, 
REPORT OF THE COUNCIL. 


The minutes of the previous meeting having been 
dealt with, the annual Report of the Council, which 
concerned the activities of the Institute during the 
year ending December 31, 1938, was presented to 
the meeting. This showed that the total member- 
ship of the Institute, on December 31] last, was 
2,630, compared with 2,487 on December 31, 1937. 
While the Council considered that the increase in 
the membership was satisfactory, they believed 
that the potential membership of the Institute 
was still substantially greater, and they hoped 
that the increased service and facilities offered by 
the Institute would encourage others to join. The 
Council deeply regretted to have to record the 
deaths of thirty-one members, which had occurred 
during 1938. Among these were Mr. F. Bainbridge, 
Dr. T. Baker, Professor W. A. Bone, the Ninth 
Duke of Devonshire, Mr. A. Hutchinson, Sir W. J. 
Jones, Professor W. H. Merrett, Mr. M. Métayer, 
Sir Robert Mond, Mr. R. Vondracek, Dr. A. Wahl- 
berg, Mr. L. D. Whitehead, and Professor F. Wiist. 
The Andrew Carnegie Gold Medal for 1938 had been 
awarded to Dr. James White for his paper, “ Equili- 
brium at High Temperatures in Systems Containing 
Iron Oxides,” published in the Carnegie Scholarship 
Memoirs for 1938. An Andrew Carnegie Gold Medal 
had also been awarded to Dr.-Ing. W. Ruff for his 
paper, “The Running Quality of Liquid Malleable 
[ron and Steel,” published in the Carnegie Scholar- 
ship Memoirs for 1936. The Williams Prize for 1938 
had been awarded to Mr. D. V. Krishna Rao for his 
paper, “ The New Steel Plant of the Mysore [ron 
and Steel Works, Bhadravati, India,” published in 
vol. cxxxviii of the Journal (No. II, 1938). The 
prize of 501. offered by Captain C. A. Ablett, O.B.E., 
M.Inst.C.E., for the best paper on a subject con- 
nected with engineering in iron or steel works, to 
be presented at the annual general meeting of the 
Institute, in May, 1939, had been gained by Mr. H. 
Escher, the title of his paper being “Ten Years’ 
Development in Steam Engineering at the Port 
Kembla Works, N.S.W., Australia.” Other sections 
of the report of the Council dealt with the transfer 
of the Institute's offices to No. 4, Grosvenor-gardens, 
London, 8.W.1, to the scheme of co-operation with 
the Institute of Metals, and to last year’s meetings, 
all of which matters have already been dealt with 
in our columns. The activities, during the year 
under review, of the various joint technical com- 
mittees of the Institute and the Iron and Steel 
Industrial Research Council were briefly reviewed, 
while a list of the honours and appointments con- 
ferred upon members was also included. The report 
concluded with a list of the Institute’s representatives 
on various governing bodies and committees. 


Honorary TREASURER’s Report. 


The report presented by the honorary treasurer of 
the Institute, Mr. James Henderson, showed that 
the income of the general fund of the Institute 
for the year ending December 31, 1938, was 13,480/., 
an increase of 819/. over the corresponding figure 
for the previous year. The expenditure, however, 
amounted to 15,807/., representing an increase of 
1,382/., which, it was pointed out, was mainly due 
to an increase in salaries owing to the addi- 
tional staff required to cope with the greater 
activities of the Institute. Furthermore, printing 
costs, as a result of the larger volume of publica- 
tions issued to members, had also increased. The 
receipts of the Special Subscription Fund, as before, 
had been taken into account, the amount received 
being 2,853/., against 3,001/. in the previous year. 
After the usual transferences to reserve accounts, 
the income and expenditure account showed a 
balance of 104/., being excess of income for the year. 
The Council again expressed thanks to the com- 
panies and associations that had made contribu- 
tions to this Special Fund and to those individuals 


who had personally ,interested themselves in the 
payment of subscriptions. The Council had now 
decided to issue an appeal for donations to a| 
House Fund and for special annual subscriptions 
for a period of seven years. The objects were to 
provide a sum of not less than 15,000/. in order to pay 
the cost of securing and equipping the new premises 
of the Institute at No. 4, Grosvenor-gardens, and 
to provide an assured annual income from the 
industry of not less than 4,000/.—additional to that 
derived from membership fees and other sources 
of income. The industrial subscriptions were 
intended to take the place of the special subscrip- 
tions from the industry, which had been received 
since 1933. The Council hoped that not only those 
companies and associations which had previously 
contributed to the Special Subscription Fund would 
subscribe to this appeal, but also that other com- 
panies and firms would do so. 

In commenting on the report of the Council and 
the statement of accounts, Lord Dudley referred 
to the satisfactory nature of the arrangements for 
co-operation between the Iron and Steel Institute 
and the Institute of Metals, and added that very 
nearly 600 of the members belonged to both In- 
stitutes. The success which had attended the 
Symposium on Steelmaking (Acid and Basic Open- 
Hearth Practice), held in May, 1938, had prompted 
the Council to organise further such conferences, 
and, next year, it was proposed to hold a symposium | 
on blast-furnace practice. He strongly commended 
the House and Industrial Subscription Funds to 
all companies and firms connected with the iron 
and steel industry. Contributions to the’ House 
Fund amounting to 9,500/. and annual subscriptions, 
for seven years under covenant, totalling nearly 
2,0001., had already been promised. Lord Dudley’s 
final announcement was to the effect that the 
Autumn Meeting for 1939 would be held in Cardiff 
from September 12 to 16. 


BESSEMER MEDAL. 


Lord Dudley’s next duty was to present the 
Bessemer Gold Medal for 1939 to Mr. James Hen- 
derson, deputy-chairman of Messrs. Appleby- 
Frodingham Steel Company, Limited, a director 
of Messrs. The United Steel Companies, Limited, 
and a member of the Council and honorary treasurer 
of the Iron and Steel Institute. In doing so, he 
referred to the long period during which Mr. 
Henderson had been engaged in the industry, adding 
that for 45 years he had been associated with the 
technical development of Messrs. Frodingham [ron 
and Steel Company, Limited, in North Lincolnshire. 
He had successively held all positions from that of 
works chemist to that of managing director. Only 
last month he had returned from Australia and 
he was shortly to depart for the United States, 
where he would represent the Institute and make 
a contribution to the proceedings of the American 
Iron and Steel Institute. Mr. Henderson had 
always been zealous in the service of the industry 
and among other appointments which he had held 
were those of President of the British Iron and Steel 


Federation and Chairman of the Iron and Steel | 


Industrial Research Council. 

In thanking Lord Dudley and his fellow-members 
for the honour they had conferred upon him, Mr. 
Henderson recalled that Sir Henry Bessemer, the 
founder of the Medal, was the son of an engineer 


provide a Gold Medal, to be awarded at each of 
the annual meetings of the Institute. The third 
president of the Institute had been Sir Lowthian 
Bell, F.R.S., and, in 1874, he had been the first 
recipient of the Bessemer Medal. The second 
recipient had been Sir William Siemens, F.R.S., 
and he had been followed by a long list of metal- 
lurgists of world-wide renown. For this reason, 
he was proud to have been awarded the Medal. 
He would like to take the opportunity of paying 
tribute to his late chief, Mr. Max Mannaberg, who 
had started the works at Frodingham; he felt 
it an honour to have been associated with him in 
that great undertaking. 


CARNEGIE MEDALS AND WILLIAMS PRIZE. 


Lord Dudley then stated that the Council 
had decided upon the somewhat unusual course of 
awarding, in 1939, a Carnegie Gold Medal for a 
paper published in the Carnegie Scholarship Memoirs 
for 1936. The work done by Dr.-Ing. W. Ruff, 
on the running quality of steel, however, had since 
proved of great value in several investigations, and 
it was, moreover, just the type of work for the 
recognition of which the Medal had been instituted. 
In Dr. Ruff’s absence it was directed that the 
Medal should be sent to him. In presenting the 
Carnegie Gold Medal for 1938 to Dr. James White 
for his work on systems containing iron oxides, the 
President congratulated him, at the same time, on 
| the Degree of Doctor which had been conferred upon 
him for this same, or similar, work. In connection 
with the award of the Williams Prize for 1938 to 
Mr. D. V. Krishna Rao, Lord Dudley expressed 
pleasure that the Prize should have been gained by 
an Indian metallurgist. As Mr. Rao had been 
unable to come to England, the Prize would be sent 
out to him. 


Tue ABLETT PrIzE PAPER. 


The President’s next intimation was that the 
Ablett Prize Paper, by Mr. H. Escher, on “Ten 
Years’ Development in Steam Engineering at the 
Port Kembla Steelworks, N.S.W., Australia,” would 
be placed before the meeting by Mr. A. F. Webber, 
in the absence of the author. Lord Dudley further 
announced that Captain Ablett had agreed to 
present a similar prize next year. Mr. Webber, 
in presenting the paper, stated that the author 
reviewed the developments in steam engineer- 
ing which had taken place at the Port Kembla 
steelworks of Messrs. Australian Iron and Steel, 
Limited, since the blowing-in of the first blast- 
furnace in 1928. The works now included by- 
product coke ovens, two blast-furnaces having a 
combined daily capacity of 1,850 tons of iron, five 
open-hearth furnaces having a yearly ingot capacity 
of nearly 500,000 tons, soaking pits, an electric 
blooming mill, a rail and structural mill, a continuous 
billet and sheet-bar mill, a merchant mill, and a 
plant for making centrifugally-cast pipes. The paper 
was divided into two parts. In the first, which 
dealt with steam generation, the author described 
early difficulties, the introduction of pulverised fuel 
and the conversion of the gas-fired boiler plant 
‘to use this fuel, with the difference that blast- 
furnace gas would be the principal fuel and pulverised 
| coal the auxiliary fuel. In the second part, dealing 
with steam utilisation, the general distribution of 
the steam and its use in the blast-furnace plant. 


of talent and was born at Charlton, Herts, in 1813.| turbo generators, open-hearth plant, rolling mills, 
His researches and inventions covered a very wide | and coke ovens were discussed. 


range in the arts and manufactures and some of | 


Captain Ablett, speaking on the paper, stated 


them actually anticipated, by decades, their success- | that some fifteen months previously he had visited 
ful application. To take one example only, nickel | the Port Kembla plant, so that the paper was of 


steel had been made and described by him in 1858. 
His first patent had been taken out in 1838 and 


personal interest to him. While in Australia he 
had been struck by the potentiality for further 


his last in 1883, and during these 45 years he had | activities on the part of the Institute in that part 


spent over 10,000/. in patent fees alone. His name | 
however, would always be associated with his steel- | 
making process, whereby the mass. production of | 
steel, from cast iron, had first been made possible. 
He had patented this in 1855, and first made it | 
public in a paper read before the British Association | 
in 1856. Bessemer was the second president of | 
the Iron and Steel Institute, following after the 
Seventh Duke of Devonshire, and serving from 
1871-73. In the latter year he had handed over | 
the sum of 400/., the interest on which was to 





of the world. When describing the reconstruction 
of the original gas-fired boilers the author stated 
that the necessary space had been provided for the 
installation of blast-furnace gas heaters, if required 
at a later date. With these heaters, he had stated, 
the efficiency in firing would be raised from the 
present 80 per cent. to 87 per cent. The figure of 
87 per cent., which it was hoped to obtain, continued 
Captain Ablett, was remarkable, as it almost equalled 
the boiler-plant efficiency of the Battersea Power 
Station of the London Power Company, which was 
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said to be the most efficient boiler plant in existence. | finished up with a steel which was in any way 
In conclusion, he hoped that the prize for 1940 | comparable with a commercial steel. During the 
would produce more than the eight papers which ‘course of their experiments they had converted 
had been submitted in 1939. two alloys which could be considered more or less 
as steels of commercial composition into alloys 
| which were not of commercial composition, and, 
therefore, any deductions from these experiments 
should be applied to commercial ingots with a 


HETEROGENEITY OF STEEL INGoTs. 

At the conclusion of the preliminary business, 
various sections of the “ Eighth Report on the 
Heterogeneity of Steel Ingots’ were presented for | maximum amount of reserve. 
discussion. As has previously been the case, the} Dr. E. Gregory said that as a member of the 
present report has been prepared by a joint com-| Heterogeneity Committee he had at first been 
mittee of the Iron and Steel Institute and the| sceptical concerning the theory that major segre- 
British Iron and Steel Federation for presentation | gation in steel ingots might be due to the formation | 
to the Iron and Steel Industrial Research Council. | of an immiscible liquid rich in impurities. If, how- 
The report contains nine sections, which deal | ever, the authors were prepared to modify their 
with experiments on segregation in steel; the de | theory and to consider liquid steel as a mixture 
termination of oxygen in steel by the vacuum-|of two partially immiscible layers, he would be | 
fusion, chlorine, and aqueous- and alcoholic-iodine | quite in agreement that this might be a cause of 
methods ; the determination of the temperature | major segregation. The paper showed that if steel 
of liquid steel by a “ quick-immersion” thermo-| were maintained in a molten condition for a suffi-| 
couple ; the investigation of the causes of cracking | ciently long period, followed by slow cooling, the | 
in ingot moulds ; and the counting and evaluation | impurities tended to rise to the top of the ingot, 
of inclusions in steel. We published a brief sum-| and this had been verified at his own works by a.| 
mary of the report on page 544, ante. A general | fairly extensive series of experiments. The last | 
introductory outline of the report was given at the| speaker, Dr. L. Northcott, remarking that the | 
meeting by the Chairman of the Committee, Dr. | authors had shown that in their ingots there was a 
W. H. Hatfield, F.R.S., who stated that the meetings tendency for the impurities—the sulphur and the | 
of the Committee had been extremely interesting phosphorus—to rise to the top, said that hetero- 
and mutually helpful. A satisfactory feature was | geneity in ingots, as he saw it, was the resultant of 
that the effect of the work of the Committee was two factors, namely, segregation due to differential | 
now obvious in the steel plants of this country. solidification and a 66 specific-gravity ” segregation. | 
The present report showed that the oxygen content The authors had concentrated on the specific- | 
of steels could be determined with great accuracy, gravity segregation. He felt, however, that he. 
while the sub-committee on pyrometry, of which| could not agree with their liquid immiscibility | 
Dr. Schofield was a member, had been successful theory. 
in creating a pyrometer, by the aid of which the} [na brief reply, Professor Andrew said that when | 
temperature of liquid steel could effectively be any theory was put forward which differed from the 
measured in the furnace. It was now possible | orthodox, it was rarely possible to find anyone | 
to tackle the physical chemistry of steelmaking | to agree with it. Principal Edwards did not like | 
and to try to convert this art into a science. With | departing from the old idea of differential solidifica- 


that object, Dr. T. Swinden had undertaken to tion, but it was not always possible to maintain | 





by Mr. H. A. Sloman, graphite filings had been 
used instead of powder and this had enabled the 
| temperature in the vacuum-fusion method to be 
raised by 200 deg. or 300 deg. C., and had reduced 
the “blank” to a figure of roughly 0-005 ml. or 
0-006 ml. per hour, which was almost negligible. 
If he might suggest a line of development to the 
Sub-Committee, it would be to try and bring this 
method within the orbit of practical works condi- 
tions. The aluminium reduction method for the 
gravimetric determination of total oxygen in plain 
carbon steels, investigated by Messrs. N. Gray and 
M. C. Sanders, showed great promise of practical 
application as it did not require such elaborate 
apparatus. It was, therefore, well worth developing 
and examining in greater detail. The chlorine 
and iodine methods were still largely research 
methods ; nevertheless, work on these lines should 
be continued. The accuracy with which the results 
obtained by the fractional vacuum-fusion method 
had been confirmed by other methods was somewhat 
surprising. A great deal depended upon the extent 
to which the various fractions, as represented by 
iron oxide, manganese oxide, silica, and so on, 
overlapped. The experiment demonstrated, how- 
ever, that accurate results could be obtained in 
spite of this overlapping. 

Dr. Lewis Reeve also referred to the question of 
overlapping and stated that the degree of definiteness 
of separation seemed to be more marked in some 
steels than in others. -His own work in the United 
States had been carried out mainly on weld metal, 
and, as he had pointed out, there was only a matter 
of 100 deg. C. in which to work as far as the ferrous 
and manganous oxides were concerned. Slight 
errors in the temperature of the iron-oxide fraction 
might lead to a greater or lesser degree of overlap 
with the manganese-oxide fraction. A point which 
should be emphasised in the practical application 
of these results was the fact that the total time for a 
fractional vacuum-fusion analysis was, at the 





act as Chairman of a Physical-Chemistry Joint 
Consultative Conference, in which the Hetero- 
geneity Committee would collaborate with the 
Open-Hearth Committee. 
field drew attention to the interest and importance 
of Section V of the report, in which the high degree 
of homogeneity obtainable in relatively 
ingots under modern production conditions was 
demonstrated. 

Section II of the report, which dealt with 
“ Segregation in Steel,” and was by Professor J. H. 


Andrew, and Messrs. H. T. Protheroe, R.T. Percival | 
and A. J. MacDougall, was briefly presented by | 


Mr. Percival. 


Principal C. A. Edwards, F.R.S., in opening the | 
discussion on Section II, said that while he was! 
ready to agree that it was quite possible that a| 


column of steel, when kept quiescent for a long 
time, might conceivably develop a concentration 
gradient from one end to the other, he did not think 
that there was any evidence to indicate that two 
distinct immiscible liquid layers were produced 
when molten steel lay quiet. In considering this 
matter, there was no need to depart from well- 
established theoretical considerations. It should, 
he thought, be recognised that selective freezing 
and diffusion proceeded simultaneously. 
words, with each crop of relatively-pure crystals, the 
molten liquor from which they had grown became 
richer in impurities and, so long as the concentrated 
impurities in this portion of the liquid were in con- 
tact with the main body of the liquid within the 


ingot, the impurities were distributed through the | 


residual liquid by diffusion. The next speaker, Mr. 
T. F. Russell, said that the authors had concluded 
that major segregation was rather due to the forma- 


tion of an immiscible liquid phase, high in sulphur, | 


phosphorus and probably carbon, within the melt, 
and this phase, being of lower density than the 
metal surrounding it, tended to rise towards the 
surface. 
of the molten mass for from 10 to 12 hours was suffi- 
lent to separate the two liquids, the matter would 


have been more convincingly proved if the authors | 
had then cooled the melt as rapidly as possible to | 
‘from any analytical work. The results had been 


prevent inter-action between the two liquids during 
cooling, 





In conclusion, Dr. Hat- | 


smal] | 


In other | 


If this were correct, and the holding | 


; A further objection calling for considera- | 
tion was that apparently in no case had the authors | 


past views, and the authors had found great diffi- 


culty in reconciling the figures indicating the segre- | 


gation from the bottom to the top of a 172-ton ingot, 
quoted in their paper, with the ordinary pre- 
| conceived ideas of differential solidification. The 

idea of immiscible liquids did not seem to be popular, 


inter-metallic systems. A liquid containing carbon 


in solution and also sulphur and phosphorus, forming | 


|an immiscible layer and floating to the top of the 
|molten steel, seemed to him a tenable theory. 


realised that there were very great difficulties to 
| be faced. 

Section III of the report was then submitted 
to the meeting. This dealt with “ Oxygen Deter- 
minations on a Series of Bath Samples Taken from 
}an Acid Open-Hearth Furnace,” and was by Drs. 
|G. E. A. Bramley and W. R. Maddocks, and Mr. G. 
|Tateson. The contribution was presented by 
| Dr. Bramley, after which the President announced 

that it would be discussed jointly with Section VI, 
| constituting the second report of the Oxygen Sub- 
| Committee ; this would be presented immediately 
|after the luncheon interval. The meeting then 
‘adjourned until 2.30 p.m. 
| When the members reassembled on Wednesday 
afternoon, May 3, Lord Dudley called upon Dr. T. 
Swinden, Chairman of the Oxygen Sub-Committee, 
| to present Section VI of the report. This section 


| covered a very wide field and constituted the second | 


| report of the Sub-Committee. 

Dr. A. McCance, in opening the discussion, said 
that the work under consideration had been 
separated into its various fields and each investi- 
gator had made an intensive attack on a limited 
objective. The net result had been a decided 
increase in the accuracy with which oxygen could 
/now be determined in steel. Only as recently as 


five years ago, if half-a-dozen samples had been | 
sent to different analysts, the results would have | 


|had a tolerance of approximately 50 per cent. 
below and above the mean value, but, at the present 
time, as the result of the work of the Sub-Committee, 
the tolerance was within what would be expected 


obtained not by any new principles but by attention 
to small details. For instance, in the contribution 


but this feature was to be found in a number of 


However, the work was going on, but it must be | 


| present time, extremely small compared with the 
total time required for a residue analysis. It was 
a matter of hours as compared with days for a residue 
analysis. The next speaker, Mr. T. E. Rooney, 
referred to Section III, by Drs. Bramley and 
Maddocks and Mr. 'Tateson, presented just prior 
'to the luncheon interval. He stated that the 
‘authors had referred to the partial insolubility 
of iron carbide in alcoholic iodine; he confirmed 
that, with a steel containing 1-14 per cent. of carbon, 
the carbide was not completely decomposed. He 
would not like to say, however, that the carbon 
remained purely as undecomposed Fe,C ; it might 
be partially decomposed, perhaps, into another 
carbide. Dr. McCance had stated that residue 
methods were research methods, but many indus- 
trial laboratories were now very well equipped 
and had a sufficiently skilled staff to make use of 
such methods. 

Mr. E, Taylor Austin, who also referred to 
Section III, said that the behaviour of iron carbide, 
using the alcoholic-iodine solution was, to say the 
least, somewhat uncertain, and in that respect it 
'resembled very closely the behaviour of iron phos- 
phide. Recent work carried out by the British 
Cast Iron Research Association, using the aqueous- 
iodine method, showed that, while the iron carbide 
was only partially decomposed in the original treat- 
ment, in subsequent treatment for the removal of 
phosphorus, the carbide, at all events in the amounts 
which were examined, was completely decomposed. 
/The next speaker, Mr. J. H. Whiteley, who also 
| discussed Section ITI, said that, as a result of tests 
made on samples sent to him by the authors, he 
had come to the conclusion that there was a clear 
case for stating that oxygen was not soluble in steel, 
|at any rate in the cold. It was a matter which 
|merited further attention. There was another 
‘element, namely, sulphur, which might be soluble 
in steel, but, unfortunately, the methods employed 
could not cope with it. It was unfortunate that 
'the iodine solution decomposed the sulphides, 
| because there was some evidence that sulphur was 
| definitely soluble in steel, under some conditions at 
|all events. Dr. C. H. Desch, F.R.S., who closed 
the discussion, stated that although Mr. Whiteley 
| had regretted that in the iodine method the sulphides 
‘were dissolved, this regret was not shared hy thase 


| 
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who were working on oxygen determinations. | discussion would be given in writing, and that, 
Mr. Whiteley’s problem, which was important, would | owing to the advanced hour, the discussion on 
have to be tackled by a different process. Reference | Sections VIII and [X would also be conducted by 
had been made to the fact that carbide remained | correspondence. 
insoluble in the iodine solution and caused high | 
results. It appeared, however, that it was the 
cementite in massive form which was insoluble and| “The Refining of Metal in the Basic Open-Hearth 
not the finely laminated material. Furnace. The Influence of Fluorspar on the Process ”” 
In a brief reply, Dr. Swinden agreed with Dr. | was the title of the last paper considered on 
MecCance that the main objective now should be | Wednesday afternoon. The author, Mr. W. 


FLvorsPpaR IN Basic OpEN-HEARTH PRACTICE. 







[May 12, 1939. 


SILENCERS FOR ROAD DRILLS 
AND ROCK DRILLS. 


Tue silencing of the exhaust from the pneumatic 
percussive drill is a matter upon which a good deal of 
public attention has been focused from the very 
widespread use in cities of this type of drill for road 
construction, and other forms of urban activity, 
while the benefits of more silent operation on those 
who have to handle the tools in such places as mine 
workings and quarries are becoming increasingly 
recognised. The problem is, however, by no means 


to bring the vacuum-fusion method within the orbit | Lawrie, in presenting it, said that the addition of | ,, simple a one as might, at first sight, appear; two 
of works’ conditions and that the method used by | fluorspar to the basic open-hearth furnace to facili- | difjculties, for instance, demanding solution being the 
Gray and Sanders should be further examined. | tate the removal of sulphur, had been suggested by | avoidance of back pressure and the prevention of ice 
In connection with Dr. McCance’s obvious lack of | Saniter in 1892. The influence of the fluorspar was | formation which, in winter, may choke the outlet. 





enthusiasm for residue methods, it might be* said | probably indirect, 
that in the Committee there were differences of | fluidity to the slag and enabling it to carry additional 
opinion on that particular point. Clearly, however, | lime. In the actual sulphur removal, the manganese 
something was required to divide the total oxygen | probably played the part of a catalyst, under- 
into its respective oxides, and the alternative was | going a cycle of reactions in suitable slag conditions. 
one or other of the residue methods or the method | Apart from the sulphur removal, however, the 
of fractional extraction. The latter, he felt, was| manganese passed from the metal to the slag, or 
a practical alternative to the residue method and | from the slag to the metal, the direction of migration 
might ultimately lead to a works’ method for deter- | depending on the slag conditions. Moreover, it had 
mining the iron, manganese and other oxide frac-| been noticed that chromium behaved in a manner 
tions. At the same time, he would not like his | very similar to manganese, while nickel was un- 
remarks to be taken as any disparagement of the changed in the furnace. Incidentally, the presence 
work of those who were investigating residue | of fluorspar rendered the slag useless as a fertiliser, 
methods. There was some satisfaction in handling | because the phosphates became insoluble in the 
the actual oxides, but some alternative method of | weak soil acids. It had been suggested that this 
checking the results obtained was necessary. He| was due to the formation of a fluor-apatite, 
agreed that the industry was wanting results, but, | Cal’,.3CaO.P,0,. Carbon was removed best by 
before publishing results, it was necessary to make |@ Slag of low basicity; consequently, the use of 
quite certain that the methods employed were | fluorspar was undesirable where large quantities 
entirely satisfactory. of carbon had to be eliminated. 

The last portion of the report to be discussed was | The only speaker in the discussion, Mr. A. G. 
Section VII, which dealt with pyrometry, and con- | Hock, said that the author dealt, in many cases, with 
stituted the “ Second Report of the Liquid-Steel | comparatively small variations in the composition 
Temperature Sub-Committee.” The Chairman of | f the steel bath and of the slag, and it might be 
the Sub-Committee, Mr. E. W. Elcock, briefly | Pertinent to refer to a real difficulty which presented 
introduced the contribution and Dr. F. H. Schofield | it8elf in any attempt to formulate quantitative 
outlined its principal features. relationships. It was necessary, first of all, to be 

Mr. H. H. Burton, who opened the discussion, | *tisfied that the sample examined was really repre- 


said that he had found Dr. Schofield’s apparatus to sentative of the bath under a particular set of 
be thoroughly reliable. He | conditions. He was not at all sure that the results 


had been somewhat | . : 

surprised—as he believed Dr. Schofield himself|°btained did always represent an average of the 
had been—at the uniformity of the temperatures 
within the open-hearth furnace. With the aid of the 
instrument, it had been possible to follow some of | = mm ae . 
the quite legitimate expedients of the furnacemen | his contribution was largely qualitative and did not 
in cooling the steel slightly, in the last stages of the | Presume to be quantitative. In any case, the 
reaction, to get the bath ready for tapping. It had | Problem was one of extreme difficulty in view of 
been found that in a good many heats there was a | the state of existing knowledge on the subject. 
not unnatural tendency for the furnaceman to shut| At this stage the proceedings were adjourned 
off the gas slightly when all the reactions were com- | ¥til 10 a.m. on the following day. 
pleted. In his opinion, the quick-immersion thermo- (To be continued.) 
couple was destined to be a most valuable instrument | 
in the hands of metallurgists, and since its adoption | 
he had abandoned the use of optical pyrometers.| LETTER TO THE EDITOR. 
The next speaker, Mr. K. M. Tigerschidld, asked 
regarding the nature of the difference between the| THE EBBW VALE STEEL WORKS OF 
readings obtained with the optical pyrometer and MESSRS. RICHARD THOMAS AND 
aie obtained with Dr. Schofield’s apparatus. COMPANY, LIMITED. 
Speaking again in reply to this, Mr. Burton said a _ ta 
that when using the optical pyrometer for deter- , babe wan See Os eRrregany " 
mining the temperature of a stream of molten steel, | Vv ye ith Teference - “4 “ames pea the Ebbw 
for example, there was a tendency to sight the | | map Ween of eos aver meter ree y ond Compeng, 
: : ‘ | Limited, published in your issue of April 28, on page 489, 
instrument on what appeared to be the brightest | we should be glad if you would make it clear that the 
spot. This, in his opinion, gave false values, | whole of the rolling mill plant was built to the designs 
and had resulted in variations in readings of as|of Messrs. The United Engineering and Foundry 
much as 120 deg. C., in some cases, and 60 deg. in | Company, of Pittsburgh, U.S.A., who were retained by 
others. Messrs. Richard Thomas and Company, Limited, as 

Mr. W. J. Todd said that although Dr. Schofield’s | “°Yfmun'pary and United Engineering Company 
thermocouple had been introduced at Messrs. | Limited, of Sheffield, are now the sole builders for the 
Hadfields’ works, they were continuing to use the | whole of the British Empire of machinery designed by 
disappearing-filament type of optical pyrometer as | Messrs. The United Engineering and Foundry Company, 
well. Work was being continued with the dis- | but the magnitude of the Richard Thomas contract was 
appearing-filament pyrometer with the object of | uch that, in order to give the deliveries required, the 
elucidating certain variations which were taking | YT ¥@s spread among several machinery builders in 


place, and this investigation would be aided by the | “ti# country of whom Messrs. Fraser and Chalmers 
° | Engineering Works were one. 


Schofield quick-immersion thermocouple. The last | Yours faithfully 

speaker, Mr. N. H. Bacon, stated that he had found | Messrs. Davy axp Untrep ENGINEERING 

by experience that the Schofield apparatus was Company, LIMITED. 

very reliable. He then gave a series of results | W. Rei, 

obtained with it, which confirmed the findings | Managing Director. 

recorded in the contribution. He added, in conclu- | 

sion, that it was very important to have definite 

control over the temperature of the steel if fine-grain | , : 

material were required. - ge sy = — _ =inee in ——_ gy © —— 
The President intimated that the reply to the | commesa cinployell nulnbecing 772,000. atin leah 


fore, to criticise opinions given regarding certain 
other results. In a brief reply, Mr. Lawrie said that 
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metal bath and the slag, and it was difficult, there- | 


the fluorspar giving greater | Much research has been applied to this apparently 


|simple subject and exhaust silencers for drills have 
mn more than once described in these columns. 
The illustrations, Figs. 1 to 4, on the opposite page, 
|show two forms of silencer recently developed by 
| Messrs. Vokes, Limited, 95-103, Lower Richmond-road, 
Putney, London, 8.W.15. It should be noted, however, 
that the difference in principle embodied in the two 
| forms is dictated by considerations of weight and space. 
In some types of tool there is no objection to a silencer 
|of reasonable dimensions and weight, but in other 
| types, particularly such small tools as pneumatic 
hammers and riveters, the projection must be as small 
as it can be made compatible with efficiency. 
| The silencer shown in Figs. 1 and 2, and known as 
| the M.S.T. type, is employed on drills having a single 
| exhaust outlet where the size of the silencer is not so 
| material because the exhaust passage is set obliquely to 
| the drill barrel. The principle employed in the M.S.T. 
silencer is that of compelling the exhaust air to traverse 
|@ tortuous path which so varies in cross-sectional 
area that alternating expansion and contraction re- 


, | peatedly occurs. The body of the silencer is a cylinder 


| approximately 4 in. in diameter by 44 in. long and 
| weighing 44 lb. A short length of pipe, screwed at 
lone end to connect up to the drill, passes axially 
|through the cylinder but not quite concentrically. 
| This tube is perforated along one side and is sealed 
| at one end by an inverted cone, the object of which 
|is to break up the air stream and to transmit pulsa- 
| tions to the wall of the tube. The ends of the cylinder 
| are formed of metal discs enclosing a layer of sound- 
absorbing material. Surrounding the central pipe is a 
series of eccentrically-situated tubes of thin metal 
| arranged as indicated in Fig. 2. Alternately, at the top 
| and bottom of these tubes is either a number of circular 
holes or a slot. The spaces between the tubes have a 
crescentic cross-section. The air entering any of the 
spaces does so at a point where the width of the space 
is only about half as much as the maximum and on 
leaving the space these conditions are repeated. It is 
claimed that this alternate increasing and decreasing of 
volume sets up the recurring expansion and contraction 
by which the silencing is effected. The final exit is 
through a tapered slot. As all the passages and orifices 
| are ample in area, no appreciable back pressure is set up 
| and there is no tendency for ice to form in cold weather 
due to sudden expansion on the final release of moisture- 
laden air. 

The second type of silencer, known as the V.D.L., 
is intended for drills of the French type having a single 
screwed or flanged exhaust at right angles to the barrel, 
and in which only the minimum projection from the tool 
can be allowed. It consists of a shallow cylinder with 

|a short pipe connection. With a 1l}-in. gas con- 
nection the external diameter is 6} in. and the depth 
|2?in. The weight is3}1b. The principle here adopted 
is that of damping out both sound and shock by 
| pads of absorbent material. The air does not pass 
| through the pads but through a flattened helical spring 
| the coils of which are disposed in a radial direction. 
| The spring pulsates along with the pads. The arrange- 


| ment is clearly shown in Figs. 3 and 4. The exhaust air 
| passes through the central opening of the spring and is 
| then returned between the coils to pass out by way of a 
| series of holes on the inner side of the silencer casing. 
|The purpose of the spring is to prevent the formation 
of ice. It is generally desirable, apart from the 
| question of exhaust silencing, to remove moisture from 
| the compressed air fed to a machine or tool. Messrs. 
| Vokes have developed pipe-line filters for this purpose 
| which, it is claimed, not only remove air-borne water 
but such deleterious solids as dust, scale and rust. 








Propuction or Pic-IRon AND STEEL IN GREAT 
Brrrain.—The monthly memorandum of the British 
| Tron and Steel Federation, Steel House, Tothill-street, 
London, 8.W.1, shows that there were 95 blast-furnaces 
in operation at the end of February, compared with 55 
at the end of January, and 78 at the end of December, 
1938. The production of pig-iron during Februar} 
totalled 603,600 tons, against 516,000 tons in January 
and 693,300 tons in February, 1938. The February 
output of steel ingots and castings amounted to 1,170,900 
tons, com with 971,100 tons in January and 
1,057,000 tons in February, 1938. 
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. , and compound expansion engines, the development 
‘ | of the large triple-expansion engine, the introduction 
SILENCERS FOR PNEUMATIC DRILLS. | of water-tube boilers, steam rhe and oil-fuel firing, 


and a great extension of the use of electricity and 


CONSTRUCTED BY MESSRS. VOKES, LIMITED, LONDON. | hydraulic power. Asa junior engineer at the Admiralty 
| he was concerned with the earliest triple-expansion 
(For Description, see Opposite Page.) | engines, while as Engineer-in-Chief of the Fleet he was 


| responsible for the introduction of the geared turbine. 
Sir Henry was the son of Mr. J. J. Oram, of Plymouth, 
and was born on June 19, 1858. From school he 
entered Devonport Dockyard as an engineer student, 
and in 1879, after six years training, entered the Navy 
as an assistant engineer, and proceeded to the Royal 
Naval College, Greenwich. In 1882, he was appointed 
to the Indian troopship Crocodile and this was the 
only ship he served in. Appointed to the staff of 
Sir James Wright, at the Admiralty, in May, 1884, 
he spent the remainder of his career at Whitehall. 
Promoted to Engineer in September, 1884, he passed 
through the old grades of chief engineer, staff engineer, 
fleet engineer and inspector of machinery, and on the 
introduction of the new titles in 1903 he was made an 
engineer rear-admiral. Sir James Wright had been 
succeeded in 1887 by Richard Sennett, on whose 
retirement, in 1889, the late Engineer Vice-Admiral 
Sir John Durston became Engineer-in-Chief. In 1903, 
Sir Henry was*made Deputy Engineer-in-Chief to 
Sir John Durston, and in 1907 succeeded him, holding 
the position of Engineer-in-Chief of the Fleet until 
1917. “ Under him,” said The T'imes, “ was created 
the port dreadnought fleet, which formed the backbone 
of the Navy in the conflict with Germany, and the very 
high standard of efficiency attained under the stress of 
war in the engine-rooms of ships of all types and 
classes reflected the highest credit upon his professional 
skill, sound judgment and administrative ability.” 
The thorough training in scientific principles under- 
lying engineering practice, received at Devonport and 
| Greenwich, was reflected in Sir Henry’s lectures at 
| Greenwich, in his revision and extension of the textbook 
on The Marine Steam Engine, first published by Sennett 
in 1882, and also in his addresses. As president of 
| the Junior Institution of Engineers in 1909,* he dealt 
with current problems of marine engineering ; in 1911. 
at the Jubilee meeting of the Institution of Naval 
Architects, he contributed a valuable review entitled 
‘“* Fifty Years’ Changes in British Warship Machinery,” + 
while as president of the Institute of Metals in 1914, 
he devoted a great part of his address} to the urgent 
problem of the improvement of condenser tubes. 
Admiral Oram naturally took an active part in the 
various committees appointed from time to time to 
deal with questions relating to naval engineering, and 
| his position among his contemporaries was recognised 
| by his election as an honorary member of the Institute 
| of Naval Engineers, and as a fellow of the Royal Society. 
| He was made a C.B. in 1906 and K.C.B. in 1910. 


| 
| 
| 
| 





























ENGINEERING TRAINING AND 
EDUCATION. 


THE LATE ADMIRAL SIR R. | mainly — to his ——— in overcoming the | Busk Studentship in Aeronautics.—A vacancy has 
HENDERSON G.C.B. scruples of a number ot senior officers that the scheme |} arisen for the Busk Studentship in Aeronautics for 
: 7 ' P |e introduced, and, in recognition of his services nN the year 1939-40. The Studentship is of the value of 
We note with regret the death of Admiral Sir | this direction, he was promoted to the rank of captain | 1507. and is tenable for one year from October 1, The 
Reginald Guy Hannam Henderson, G.C.B, which | in October, 1917, and received the C.B. in 1919. After | object of the Studentship which is open to any British 
occurred on May 2, at the Royal Naval Hospital, | the conclusion of hostilities he served for two years | subject of British deneent, whe has. net. atholned. the 
Haslar, Portsmouth. Admiral Henderson, who was | as Flag Captain of H.M.S. Hawkins and Chief of Staff | age of 25 on October 1, is to enable the holder to engage 
appointed Third Sea Lord and Controller of the Navy | to the Commander-in-Chief in China, and, from 1923 | in research, or preparations Son research, in aeronautics 
in 1934, continued in this capacity until March 1 last, | until 1925, was on the staff of the Royal Naval College, and specially in such subjects as stability problems 
when he was compelled to retire owing to ill-health. Greenwich. The succeeding two years were spent in meteorological questions bearing on flight or the 
A scion of a naval family, Reginald Henderson was the ; command of H.M. aircraft carrier Furious, and, soon investigation aan treated either experimentally 
son of the late Commander J. H. Henderson, and was | after being made rear-admiral, in March, 1929, he | o, mathematically The Busk Student is expected to 
born on September 1, 1881. At fourteen years of age | proceeded to Roumania as head of a Naval Mission. | deyote his whole diene bo. peneaseh on a subject approved 
he became a naval cadet in the Britannia and passed | In 1931 he was appointed rear-admiral in command of | by the Trustees, and at the close of his Studentship to 
out as midshipman in 1897. After service with the | aircraft carriers and on relinquishing this command | make to them and to the University of Cambridge a 
Channel Squadron and in China, he became a sub-| was promoted to the rank of vice-admiral in October, report on his work; he may also be asked to deliver 
lieutenant in 1900. Promotion to the rank of lieutenant | 1933. Early in 1934, Vice-Admiral Henderson was |» jecture on the subject Subject to the permission 
came after only nine months’ sub-lieutenant service, | created Third Sea Lord and Controller of the Navy. | of the Trustees, the Student may carry out Maeesnensh 
and, in 1903, he qualified as a gunnery officer at Whale | The expansion in our naval strength which has taken | gither at ort or abroad. Forms of application Son 
Island gunnery school, subsequently serving in this | place during the past two or three years threw a heavy | the Studentship, which choahh tbo. seine. tate 
capacity on various ships in the North American, West | responsibility upon his shoulders, but owing to his! June 10, may be obtained from Professor B. Melvill 
Indian and Channel Squadrons. Returning to Whale | abilities the work was carried out smoothly and Jones Engineering Laboratory, Cambridge yo 
Island as a senior staff officer in 1910, he was promoted | efficiently. He was promoted to the rank of admiral ‘ ar ot ‘ 
to the rank of commander three years later. In this|in January, and, as we have stated, continued in| 
same year, 1910, he took part, as gunnery expert, in| office at the Admiralty until March 1, when ill-health | 


Admiral Mark Kerr’s Naval Mission to Greece, his| compelled him to retire. He was made a K.C.B. in | 

















GENERATION OF ELECTRICITY IN GREAT BRITAIN.—- 
The official returns rendered to the Electricity Com- 








task being the introduction of modern methods of | 1936, and a G.C.B. as recently as last month. missioners show that. 2,046 million kilowatt hours. were 
gunnery training i » Greek Navy . 

One training into the Greek Navy. generated by authorised undertakings in Great Britain 

¢ outbreak of war in 1914, Commander Hender- | during April compared with 1,849 million kilowatt hours 


son was appointed executive officer of H.M.S. Erin and in April, 1938. This is an increase of 197 million kilo- 
continued in this capacity for two years and six months. THE LATE ENGINEER VICE-ADMIRAL | wale tui, or 10:7 percent. During the five months of 
When, however, Sir John Jellicoe relinquished the SIR HENRY J. ORAM, K.C.B., F.R.S. | 1939 up to the end of oe the total electricity generated 
command of the Grand Fleet to become First Sea Lord | F : Pe EO EES" by eathorised undertakers was 9,591 million kilowatt 
‘Mt the Admiralty in 1917, Commander Henderson was| THE death at the age of 80 of Engineer Vice-Admiral | hours, compared with 8,487 million kilowatt hours during 
one of the officers specially selected to accompany | Sir Henry John Oram, which occurred at Cranleigh, Sur- | the corsesponding period of 1938, an increase of 13 per 
him. Means to combat the German submarine menace rey, on May 5, recalls a period of great difficulties and | — "9 ==> ote mete . 
were being actively sought, and to Commander Hen- | notable innovations in naval engineering practice.| * See ENGINEERING, vol. lxxxviii, page 703 (1909). 
derson belongs a large share of the credit for the | In a long and distinguished career at the Admiralty, + See ENGINEERING, vol. xcii, page 18 (1911). 
successfy] operation of the convoy systems. It was | Admiral Oram saw the passing of the old simple | t See ENGINEERING, vol. xcvii, page 397 (1914). 
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DAMPER, FOR HEAVY-OIL ENGINES. 
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Fic. 1. View SHowrne O11 CHAMBERS. 


TORSIONAL-VIBRATION DAMPER. 


Tne present tendency in the design of internal- 
combustion engines is in the direction of higher speeds 
and a larger number of cylinders. As a result, the 
torsional vibrations induced in the crankshaft have 
become increasingly pronounced and more difficult to 
keep within permissible limits. In earlier engines 
running at relatively slow speeds, it has usually been 
possible to proportion the size of the rotating masses 
and the diameter of the shaft in such a way that the 
resonance frequencies occurred at speeds outside the 
working range, but an increase in the speed and the 
number of cylinders involves a corresponding increase 
in the number of resonance speeds, so that in many 
modern engines this solution is no longer possible. 
In such cases, the only available means of keeping tite 
additional stresses caused by torsional vibration within 
permissible limits is to fit a vibration damper. 

The vital importance that is now attached to the 
question of dampers has resulted in numerous designs 
being put forward and tested with varying degrees of 
success, without any of them proving definitely superior. 
Recently, however, a damper designed on principles 
evolved by Mr. Edvin Thege and built at the works of 
Messrs. Aktiebolaget Atlas Diesel, Stockholm, has been 
tested and is claimed to satisfy all demands with regard 
to damping power, simplicity of construction and ease 
of attendance. The damper is illustrated in Figs. | 
to 10, onthis and the opposite pages, and it should be 
explained at the outset that the model illustrated in Figs. 
| to 3 is ofslightiy more recent design than that shown in | 
Figs. 4 and 5. The differences in the two designs are, 
however, of only a minor nature, the principle of opera- 
tion being identical in the two cases. This principle 
can beat be followed by reference to Figs. 4 and 5. | 
It will be seen that the damper consists of two principal 
parts, an inner portion or hub a bolted to the shaft in 
which the torsional vibrations are to be damped, and 
a rim or damping mass 6, which is free to move on the 
hub and brings about the actual damping. As will be 
clear from Fig. 4, and also from Figs. | and 3, the hub 
is designed with two Jifferent diameters, the rim being 
free to move on both diameters with a good sliding fit 
through a certain angle relative to the hub. In the 
case of the design shown in Figs. 4 and 5, the angle 
through which the rim can move relative to the hub 
is limited by the stops attached to the latter. A refer- 
ence to Figs. | and 3 will show that these stops are 
formed directly in the hub and rim, this being the only 
difference between the two designs, except that the 
spaces between the projecting portions of the hub and 
rim are larger in the earlier design. The rim is guided 
on the hub by the two side plates d, these plates being 
a sliding fit on the bronze rings e. 

When the damper is in action, the damping mass 
moves relative to the hub between the stops c and in a 
definite relation to the vibration to be absorbed. A 
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continual knocking against the stops would soon 
destroy these, or other parts of the damper, but this 
is prevented by the introduction of lubricating oil into 
the chambers formed between the hub, the rim, and 
the side plates. This oil forms a cushion which absorbs 
the blows before the mass strikes the stops. The 
latter, therefore, only serve to limit the movement in 
the absence of oil. The oil used as cushions in the 
manner described above is introduced to the damper 
from the nearest bearing, being conducted to the larger 
periphery of the hub through the channels f and the 
pipe g. From there it is conducted by means of a 
groove, communicating with a corresponding groove 
on the rim, to the above-mentioned chambers, fills these, 
and is then conveyed by means of similar grooves on the 


smaller periphery of the hub to the discharge channels A, | 


leading out through the side ofthe hub. The oil can- 
not, however, absorb any blow from the damping mass 
unless completely closed in. 
are, therefore, designed in such a way that in certain 
extreme positions they cut off communication between 
the grooves and the chambers. Between these extreme 
positions the damping mass moves freely without any 


other retarding force than the friction in the sliding | 
| in this case have a higher speed relative to the hub | 


surfaces. For the damper to function well, it is essential 
that the damping mass is retarded relative to the hub 


when the edges of the channels cut off communication | 
with the chambers as described above, and it is, there- | 
lore, most important that there should be no stationary | 


air in the oil chambers and no air bubbles in the oil. 
The oil channels in the hub are, therefore, designed in 
such a way that any air carried over with the oil will 
be separated and collected in the central cavity, where 
the open tube i is arranged for the discharge of the air. 
As the oil is conducted to the chambers between the 


hub and the damping mass from the larger diameter | 


and is discharged from the smaller diameter, the 
chambers can be kept well filled with oil by means of 
centrifugal force, and it will not be necessary to main- 
tain any special oil pressure in the feed line. The 


‘rangement of the oil passages in the design shown in | 


Figs. | to 3, is identical, but as stated earlier, the stops c 
are omitted, and the cushioning spaces for the oil are 
reduced in size 
— method of operation is as follows. Suppose that 
“ & certain point of its oscillation, the hub is moving 
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| in the direction T, Fig. 4, the damping mass will move in 
| the direction S. After a certain movement, the oil chan- 
| nels to the chamber j will be cut off, thereby causing an 
| impact against the oil cushion formed in the chamber. 
| The movement of the hub will then be modified to a 
| certain extent, more or iess depending on the elasticity 
| of the oil cushion, the moment of inertia of the hub 
|and the rim, and the relative speeds of the hub and 
|rim. The direction of movement of the rim is simul- 
| taneously reversed and, after hitting the oil cushion, 
| it will move in the direction T with the same velocity 
| as previously in the direction 8. After the first impact, 
| the hub commences a new oscillation, the amplitude of 
which is less than would have been the case if no impact 
| had taken place, and the phase of which is displaced 
with respect to the oscillation before the impact. In 
the course of this new oscillation, the hub passes the 
position of equilibrium. The oil channels in the 
chamber & are cut off and a fresh impact takes place, 
| after which the whole process is repeated from the 
beginning. The oscillations of the hub are, therefore, 
confined between the two points of impact in the 
chambers j and k, and the amplitudes will not be 
magnified by heavier oscillating forces, as the rim will 


and a harder impact will result. It is evident from 
the above that the process will be the same whatever 
the frequency of oscillation of the hub, and no reson- 
ance can arise in the damper, as there is no natural 
vibration. 

Suppose the hub without damper to oscillate accord- 
ing to the formula 


=A sin wi 


where ¢ is the angle of oscillation from the mean posi- 
tion, A is the amplitude of the angle of oscillation, 
w is the frequency, and ¢ is the time. 

The energy absorbed in the damper at each impact 


(a - (1 + #)) 


_ a*)2 —— 


.. 9k) 
(1-#+27') 


where I, is the moment of inertia of the hub, I, is the 
moment of inertia of the rim, a is the angle of oscillation 


| will then be given by the formula 


® = I, w* (A? 


at which the impact occurs, and & is a constant charac- 
teristic for the damper. 

After each impact the hub will pass into a new oscil- 
lation given by the formula 

$, = A, sin (wt + y) 

where A, is the amplitude of the new oscillation, and 
y isthe angle of displacement relative to the oscillation 
prior to the impact. The frequency w is not altered 
by the impact. 

The angle of displacement y for each impact is deter- 
mined by the formula 


tan y = ~ - 7 on LU + eer 
ba 1--k—2k 2) A? 
A tw) 
a+ —— TT AgEag ie 
22%(k+1)a 
I, 


where v, is the speed of the hub at the moment of im- 
pact. 

As will be seen from the above formulas, the damper 
absorbs the greatest amount of energy if the impact 
takes place as the hub passes the point of equilibrium, 
that is, when a=0. The phase displacement be- 
tween the force impulses and the oscillation also 
contributes to absorb energy. ? 

A comprehensive programme of research and tests of 


dampers fitted on engines of widely differing types in 


actual service have established that the damper is 
uniformly reliable in performance and requires a 
minimum of attention. Figs. 4 and 5 show a damper 
designed for a 7-cylinder, two-stroke engine of 1,280 
brake horse-power. A diagram showing the oscilla- 
tions on the crankshaft of this engine without the 
damper is reproduced in Fig. 8, while Fig. 9 shows the 
oscillations with the damper fitted. The cylinder dia- 
meter is 340 mm., the piston-stroke 570 mm., and the 
inertia of the flywheel is 5,000 kgm*. The normal 
speed of the engine is 300 r.p.m. It may be mentioned 
that 10 mm. displacement on the torsiogram corre- 
sponds to an angular torsional deflection of the crank- 
shaft of 2-12 deg. The moment of inertia of the 
damping mass for the curve reproduced in Fig. 9 is 
464 kgm*. The effective reduction in the amplitude of 
the resonance frequencies due to the damper, is clearly 
brought out by the diagrams, and it will also be noted 
that with the damper fitted, practically similar oscilla- 
tions occur over the whole speed range. 

Tests were also made with a view to ascertain the 
behaviour of the damper when air is carried over by the 
oil. For this purpose, the engine was run at constant 
speed, and air at a pressure of 1 kg./cm.? was intro- 
duced to the oil feed line until the damper lost its 
absorbing power, after which the air supply was cut 
off. During the course of the experiment, a torsiogram 
was taken, from which the diagram reproduced in 
Fig. 10 has been constructed, the speed of the engine 
being 268-270 r.p.m, From this curve it can be seen 
that the engine only required to run 35 revolutions, 
after which the damper had separated the air and 
re-attained full absorbing power. Tests have also been 
made on both cold and hot oil, but no difference to 
speak of could be observed in the efficiency or perform- 
ance of the damper. 

A number of pressure recordings have been taken in 
one of the oil chambers by means of quartz crystals and 
an oscillograph. A few of the pressure curves obtained 
are reproduced in Fig. 6, while Fig. 7 shows an oscil- 
logram of the movement of the damping mass relative 
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to the hub. The maximum possible relative movement 
of the two parts is 31-5 mm. 

The damper is very inexpensive to manufacture and 
on account of its small size it can be designed for use 
with any type of engine—large or small. As mych 
as 20,000 oscillations per minute have easily been 
taken care of. Furthermore, as it does not incor- 
porate any items requiring periodical attention and 
does not call for readjustment after dismantling for 
cleaning, an engine equipped with a damper of 
this kind will not involve any extra work or atten- 
tion on the part of the mechanic in charge. 
Another feature worthy of special mention in connection 
with this construction is that all sliding surfaces are 
amply dimensioned and placed at a good distance from 
the centre, resulting in considerable movements between 
the sliding surfaces in spite of the small angle of oscil- 
lation. This facilitates the lubrication of the sliding 
surfaces and precludes the possibility of small jerky 
movements, such as occur, for example, in the connect- 
ing links of a pendulum damper. The damper is 
further perfectly balanced, so that the only forces 
bearing on the sliding surfaces are the weights of the 
damping mass and the side plates. No difficulty need 
be experienced in fitting the damper in the engine, there 
being no necessity to guard against splashing with oil 
as in the case of rubber and dry friction dampers. 








LAUNCHES AND TRIAL TRIPS. 


“ Eruertest,”’ ‘“ ETHERTONE,” and 
Four open swim barges, each to carry 
105 tons. All launched during April. Main dimensions 
of each : 69 ft. 6in., by 18 ft. 2in., by 6 ft. 6in. Built 
by Messrs. Harland & Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Etheredge’s Transport and 
Shipping Agency, Limited, London. 

“ Ti~rern Anpey.’’—Single-screw general-cargo and 
timber-carrying steamer; triple-expansion engines. 
rrial trip, May 2 Main dimensions, 317 ft. 1 in., by 
45 {t. 2 in., by 23 ft. 4in. Built and engined by Mesars. 
William Gray and Company. Limited, West Hartlepool, 


*‘ ETHERTIME,”’ 
ETHEeRtTavurt.” 


to the order of Messrs. Frederick Jones and Company, 
Cardiff 

CLAYMORE Single - screw self - propelled grab 
dredger ; 106-b.h.p. Ruston engine Launch, May 3. 
Main dimensions, 90 ft., by 23 ft. 10 in., by 7 ft. 6 in. 
Built by Messrs. Harland & Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. British Portland 


Cement Manufacturers, Limited, London. 
single 


ten- 


* Tortnta."’-—Single-screw oil-tank motorship ; 
acting, solid-injection, four-cycle, supercharged 
cylinder Werkspoor Diesel engine constructed by Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne. Launch, May 4. Main dimensions, 
500 ft.. by 64 ft. 3in., by 37 ft. Built by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend 
on-Tyne, for Messrs. The Anglo-Saxon Petroleum Com- 
pany, Limited, London. 

Care SireroKko.’’—Single-screw steam trawler for 
tishing in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 
Messrs. C. D. Holmes and Company, Limited, Hull. 
Main dimensions, 176 ft., by 30 ft.. by 16 ft. Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, Yorks, for Messrs. Hudson Steam Fishing 
Company, Limited, Hull 








ScHoot AND Test Grounp ror Motor Drivers. 

\ training school has been opened near Taplow station 
for Great Western Railway road-motor drivers. The 
school comprises a class-room, mess-room, garage, and 
“a system of roadways. The latter includes a skidding 
patch, various types of road junctions for practice in 
turning and reversing, gradients, and a variety of road 
signs. The lecsures to be given will include the subjects 
of road sense, avoidance of accidents, the care of vehicles, 
and the Highway Code. Instruction will be given in the 
use of three principal types of commercial vehicles, light 
and heavy vehicles, and the articulated lorry. Trainin 
will extend from a week to a fortnight, and it is expectec 
that 150 to 200 drivers, recruited from the company’s 
staff in London, Birmingham, the Midlands, and parts 
of the West of England, will pass through the school 
annually. 


Tae Instrrute or Perrotecm. —The summer meeting 
of the Institute of Ptroleum will be held at Birmingham 
from Monday, May 22, until Wednesday, May 24. On 
the first day, at 7 p.m., an informal reception will be 
held by the President, Professor A. W. Nash, at the 
Grand Hotel, Birmingham. Technical sessions will take 
place at the University, Edmund-street, on the morning 
and afternoon of May 23, and on the morning of May 24. 
Fourteen papers will be presented, dealing with fuels for 
spark-ignition engines and for compression-ignition 
engines, lubrication, and economics. On the evening 
of May 23, a reception will be held by the Lord Mayor, 
the Pro-Chancellor, and the Vice-Chancellor, in the 
Great Hall of the University, Edgbaston, and on the 
evening of May 24, a dinner and dance will take place at 
the Grand Hotel. During the afternoon of May 24, 
alternative visits will be paid to Messrs. Austin Motor 
Company, Limited, Messrs. Morris Commercial Cars, 
Limited and to Warwick Castle. Registrations for the 


meeting should be sent as soon as possible to the secretary 
of the 


nstitute, The Adelphi, London, W.C.2. 





ENGINEERING. 
CONTRACTS. 


Messrs. BASTIAN AND ALLEN, Limrrep, 24, Bedford- 
square, London, W.C.1, 


have received an order for| Luarrep, Rugby, inform us that Mr. C. 
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PERSONAL. 


Messrs. THE British THomson-Hovuston Company. 
B. Kingsford 


electric boiler-house equipment for the new Durham | has been appointed manager of their switchgear sales 
County and Sunderland Eye Infirmary, Sunderland. | department, Willesden, in succession to the late Mr 
The contract includes electric boilers, thermal storage | G. E. Riley, and that Mr. L. Drucquer has been appointed 


vessels and other equipment. The firm is also com- 
pleting installations of electric-boiler equipment for a 


assistant manager. 
Mr. R. W. Leacu, chairman of Messrs. The Audley 


new homeopathic clinic at Manchester and for Atholl | Engineering Company, Limited, has joined the board 


Palace Hotel, Pitlochry. 


| of 


essrs. British Rolling Mills, Limited, Brymill Stee! 


Messrs. STRACHAN AND HeNsHAw, Limrrep, White- | Works, Tipton, Staffs. 


hall Iron Works, Whitehall, Bristol, 5. have secured a 
contract for a large coal and manganese-ore handling | 
ylant for Durban Harbour ordered by the South African | 

ilways and Harbours Administration. The plan 


Mr. W. J. V. Woorcock, C.M.G., C.B.E., a vice. 
resident of the Federation of British Industries, 2), 
othill-street, London, 8.W.1, has been appointed chair. 


t/ man of the Overseas Industrial Publicity Committee, 


consists of an elevating tippler or dumper, to discharge | recently appointed by the Federation to assist in the 
88-ton double-bogie railway wagons at the rate of 30| promotion of news of British industrial enterprise in 


wagons an hour, and a ship-loading quay-side transporter, | the Press of the world. 


Mr. Woolcock is chairman of the 


of 70 ft. outreach, having a loading capacity of 360 tons | Overseas Committee of the Federation and a member of 


per hour. 


Messrs. INTERNATIONAL ComBusTION LimrreD, Ald- 


wych House, Aldwych, London, W.C.2, have received | Im 


the British Council. 
Messrs. EpGarR ALLEN AND COMPANY, LimirTep, 
rial Steel Works, Sheffield, 9, have purchased the 


repeat orders for Lopulco pulverised-fuel fired boilers | undertaking arid goodwill, including patents and patent 
for the Swansea Corporation's Tir John North Power | rights, of Messrs. British REMA MANUFACTURING 


Kent Electric Power Com 
Stoker-fired 


and for the 
*B” Power Station. 


Station 
Little brook 


have been ordered for the North Metropolitan Electric | 


Power Company's Willesden Power Station and for the 
L.M.S. Railway Company’s Stonebridge Park Power 
Station. Several orders for “‘ L” stokers and Usco air 
heaters have also been received, while Messrs. T. Chal- 
mers and Sons, Limited, have given the firm an order 
for coal-handling plant 

Messrs. R. A. Lister anpD Company, LIMITED, 
Dursley, Gloucestershire, inform us that their A.R.P. 
department has received orders for stand-by generating 
plant from Messrs. Alfred Herbert, Limited, the Central 
Electricity Board, the Chamber of Shipping in the United 
Kingdom, the Crown Agents for the Colonies, the General 
Post Office, H.M. Office of Works, the London Passenger 
Transport, and numerous other firms and adminis- 
trations. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


. y’8 | Company, Lrurrep, Halifax. 
ilers| Edgar Allen, Messrs. British 


In association with Messrs 
Rema Manufacturing 
Company will carry on their business, in future, operating 
from the Imperial Steel Works, Sheffield. Mr. P. G. 
RYDER, southern technical representative of the Com 

ny, has been retained, and will continue to operate 
rom Messrs. Edgar Allen’s London offices, at Artillery 
House, S.W.1. Several members of the technical and 


| sales staff have also been transferred to the works at 


| Sheffield. 
Messrs. Leap Pipes, Limitep, Parkfield Works, 
Elland, Yorks, have opened an office at 32, Queen 


of the undermentioned tenders, the closing dates of which | 


are stated. 
the Department at the above address, quoging the 
reference numbers given. 


Details may be obtained on application to | 


Turbine Pump, vertical-spindle, tube-well, a.-c. motor- | 


driven, capable of delivering 50,000 gallons of water 
per hour against a total head of 145 ft. Indian Stores 
Department, Electrical Branch, Simla; May 20. (T. 
22,109/39.) 

Coal, 6,000 tons. Roumanian State Maritime Service, 
Bucharest ; May 23. (T. 22,253/39.) 

Structural Steelwork for coaling plant at Capital Park, 
Pretoria. South African Railways and Harbours, 
Johannesburg ; July 17. (T. 22,292/39.) 








BOOKS RECEIVED. 


British Standards Institution. No. 800/1939. British 
Standards Specification for Limits of Radio Interference. 
Revised, March, 1939. London: Offices of the Insti- 
tution, 28, Victoria-street, S.W.1. [Price 2s. net.] 

Iron and Steel Institute. Special Reports. No. 24. 
Second Report of the Alloy Steels Research Committee. 
[Price 10s. to Members; 16s. to Non-Members.] 
No. 25. Eighth Report on the Heterogeneity of Steel 
Ingots. [Price 10s.to Members ; 16s. to Non-Members. ] 
London : Offices of the Institute. 

What Engineers Do. Engineering for Everyman. 
W. D. Brycer. Revised and enlarged edition. 
don: Faber and Faber Ltd. [Price &. 6d. net.) 

Electro- Acoustics. By Pror. Dr» ERwin MEYER. 
don: G. Bell and Sons, Ltd. [Price 10s. net.} 

Power-Factor Economics. By P. L. Rogers. New York : 
John Wiley and Sons, Inc. London: Chapman and 
Hall, Ltd. [Price 12s. 6d. net.) 

The Welding of Cast Iron by the Oxy-Acetylene Process. 
By L. Trspennam. London: Sir Isaac Pitman and 
Sons, Ltd. [Price 4s. net.) 

Intermediate Engineering Drawing. Including a Course 
in Plane and Solid Geometry and an Introduction to 
Design. By A. C. Parkinson. Second edition. 
London: Sir Isaac Pitman and Sons, Ltd. [Price 
7s. 6d. net.) 

Higher Mathematics. 


By 
Lon- 


Lon- 


With Applications to Science and 


Engineering. By Proressor R. 8S. BuRINGTON and 
C. C. Torrance. London: McGraw-Hill Publishing 
Co., Ltd. [Price 30s.) 


Egypt. Ministry of Public Works. Physical Department. 
Paper No. 35. The Nile Basin. Vol. V. The Hydro- 
logy of the Lake Plateau and Bahr El Jebel. By Drs. 
H. E. Hurst and P. Puruires. Bulak, Cairo: Publi- 
eations Office, Government Press. [Price £T.100 or 


208.) 
Minutes of Proceedings of the Punjab Engineering Con- 
gress, Lahore. 1938. Vol. XXVI. Lahore: The 


Punjab Engineering Congress, P.W.D. Secretariat. 

The Modern Diesel. High-Speed Compression Ignition 
Oi Engines and Their Fuel Injection Systems. Fifth 
edition, revised. London lliffe and Sons, Ltd. 
| Price 3s. 6d. net.) 

A Premier of the Internal Combustion Engine. 
H. E. Wowrerrs. New and revised edition. 
Constable and Co., Ltd. [Price 5s. net.] 


By Dr. 
London : 





Victoria-street, London, E.C.4, to meet the convenience 
of their clients in the south of England. 

Messrs. Butrers BRoTHERS AND ComMPANY, LimirTep, 
McLellan-street, Glasgow, 8.1, have opened a branch 
office at County Chambers, Corporation-street, Birming 
ham. Mr. R. M. Stewart of their London office will be 
resident in Birmingham. 

The headquarters organisation of the Chief Mechanica! 
Engineer and Electrical Engineer's Department, Lonpon 
MIDLAND AND ScortisH Rarway is shortly to be trans- 
ferred from Euston to Derby. The transfer of staff, 
which numbers between 200 and 300, will begin within 
the next few weeks and arrangements have been made 
for the move to be completed with practically no dis 
turbance to the work of the Department. 

MEssRS. WESTINGHOUSE BRAKE AND SIGNAL Com 
PANY, Limirep, 82, York Way, King’s Cross, London. 
N.1, have notified us that their northern representative 
for metal rectifiers, Mz. W. E. W1Lxrs, B.Sc., A.M.LE.E., 
has changed his address to Agden Lane Farm, Lymm, 
Warrington. 

Mr. G. T. Correrett, M.Inst.C.E., has taken Mr. 
N. Campsett Lirrie, M.Inst.C.E., into partnership in 
the firm of Messrs. A. P. I. Cotterell and Sons, consulting 
engineers, 54, Victoria-street, London, S.W.1, and 10, 
Orchard-street, Bristol. 








Tue IsstirvuTre oF THE Prastics INDUsTRY.—On 
May 24, the members of the Institute of the Plastics 
Industry are visiting Coventry. Messrs. Alfred Herbert 
Limited inform us that they have arranged to demon- 
strate to them, in their works, plastics moulding machines. 
presses, and die and mould-making machines, all of 
which will be in operation. These machines will include 
a Reed-Prentice hydraulic injection moulding machine, 
a Stokes fully-automatic moulding machine and 100-ton 
moulding press, a Daniels 50/75-ton hydraulic hobbing 
press and a motor-driven pre-forming press. For the 

roduction of dies and moulds, Keller, Gorton, Reed- 
rentice and Taylor Hobson machines will be demon- 
strated. 


Tue LystirutTion or Crvm Encuveers.—The annual 
general meeting of the Institution of Civil Engineers 
was held at the Institution, Great George-street, London, 
S.W.1, on Tuesday last, May 9. In the ballot for th 
election of the President, Vice-Presidents and Members 
of Council, Sir Clement Hindley, K.C.1.E., was elected 
President in succession to Mr. W. J. E. Binnie, and Mr. 
Maurice FitzGerald Wilson, Sir Leopold Savile, K.C.B., 
Professor C. E. Inglis, O.B.E., F.R.8., and Sir John E. 
Thornycroft, K.B.E., were elected Vice-Presidents. The 
five new Members of Council are Mr. Walter Miller 
Campbell (South Africa), Mr. Joseph Newell Reeson 
(Australia), Sir Standen Leonard Pearce, C.B.E., Mr. 
Vernon A. M. Robertson, and Mr. C. L. H. Humphreys. 


Cotp Fituisc Compound FoR PAPER AND RUBBER- 
INsULaTED CaBLEs.—A compound, which does not 
require the application of heat before it is used for filling 
joints or terminal boxes, is being introduced by Messr:- 
W. T. Henley’s Telegraph Works Company, Limited. 
Holborn Viaduct, London, E.C.1. This material which 
it is claimed will be of particular use in mines, oi! 
refineries and cordite factories, as well as in places 
where the boxes are mounted on poles, and the source of 
heat is therefore remote, is suitable for voltages up © 
11 kW. It consists of a black compound and hardening 
agent, which are mixed together just before use and can 
be poured at atmospheric temperature. Initial sett™g 
begins almost immediately after the two constituents 
are mixed and the compound reaches its final condition 
as a pitch-like semi-plastic solid in the course of a wee 
or two. It has a melting point of 56 deg. C. and a bresk- 
down strength of 32 kV for a 2-mm. gap. 
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NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 


The Welsh Coal Trade.—A good demand was again 
encountered in practically all trades on the Welsh steam 
coal market last week. A development of special 
interest during the week was the receipt of further 
inquiries from American users following the more serious 
turn of events in the miners’ strike at various coalfields 
of the United States. Unfortunately, however, most of 
the demand from this source was for fairly prompt ship- 
ment, and following the sustained activity experienced 
during recent weeks, sellers generally had only very 
limited coal to offer for delivery over the next month 
or so. German buyers were also again showing interest 
in the market, and were asking for offers for the supply 
of duff coals. Cokes were in better request followm 
the improvement in the inland iron and steel and allied 
trades, and supplies were moving off more freely. Some 
large inquiries were encountered for cokes from users in 
Yugo-Slavia, and one inquiry was for something like 
100,000 tons. Supplies of best large qualities were 
difficult to obtain over some while to come, and what 
oceasional small quantities sellers had to offer com- 
manded enhanced prices. Inferiors, however, could 
still be obtained without much difficulty, though quota- 
tions were fully maintained. Stems for the popular dry- 
sized descriptions continued well filled ahead, and the 
tone remained very firm. Bituminous smalls maintained 
their recent improved activity, but the demand for the dry 
small sorts continued disappointingly small, and prices 
were unimproved. Patent fuel continued to display 
a good activity, while pitwood was still quiet. 

The Iron and Steel Trade.—Activities were well 
sustained in the iron and steel and allied trades of South 
Wales and Monmouthshire. There was a moderate 
demand passing, and works were kept busily occupied in 
fulfilling orders already on hand. 








NOTES FROM THE NORTH 
Grascow, Wednesday. 


Scottish Steel Trade.—Active conditions continue to 
rule in the Scottish steel trade and all plant is running 
fully. Rearmament requirements are very large and 
everything possible is being done to speed up deliveries 
of all Government contracts. A considerable tonnage of 
steel is on demand for the Admiralty orders now in 
hand in this district, and with the recent heavy bookings 
of vessels for the mercantile service, the total output 
of the steelworks will be quickly absorbed for many 
months to come. The demands of other consumers 
are also exceedingly good, giving the indication that 
industry in general is much better. For light steel there 
is also a very steady demand, and the makers of black 
and galvanised sheets are working at full pressure to 
meet the requirements of a very general character. 
Orders in hand for the motor industry represent quite 
a fair proportion of the current output, while a very 
considerable tonnage is on demand for metal containers 
of different kinds. Priees are unchanged and are as 
follows :—Boiler plates, 111. 8s. per ton; ship plates 
101. 10s. 6d. per ton ; sections, 101. 8s. per ton ; medium 
plates, 121. 2s. 6d. per ton; black-steel sheets, No. 24 
gauge, 141. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 171. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade a slight improvement falls to be 
recorded and more business is passing. The inquiry is 
better and, on the whole, the outlook is more encouraging. 
The re-rollers of steel bars are enjoying a very busy run 
at present. and with the demands of buyers amounting 
to a considerable tonnage, makers are all fully occupied. 
Their stock of raw material is none too heavy and they 





_ ENGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—While conditions in the iron and 
allied trades change slowly, movement is in the direction 
desired. Commercial customers need supplies of most 
commodities and are returning to the market, but have 
difficulty in re-opening negotiations, iron and steel pro- 
ducers being still too busily engaged in supplying 
material for defence purposes to resume extensive dis- 
cussion of ordinary business. 


The Cleveland Iron Trade.—Slightly better account can 
be given of the state of the Cleveland pig branch of 
trade, which, however, is still very unsatisfactory. 
Founders have rather more work on hand than recently, 


has not yet greatly increased and the intermittent out- 
ut of the blast-furnace meets the additional demand for 
oundry iron. Makers have little Cleveland ig stored, 
but still see little prospect of conditions justifying early 


i, 


and are booking orders, but their consumption of pig | 
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NOTICES OF MEETINGS. 
RoyaL Socrety or Arts.—-Wednesday, May 17, 
8.15 p.m., 18, John-street, Adelphi, W.C.2. Joint Meet- 
ing with the Royat Pxorocrapnaic Society. ‘“ The 
|Centenary of Photography.” Four papers, by Mr. 
| P. A. Le Neve !Foster, Mr. J. D. Johnston, Miss M. T. 
| Talbot and Dr. A. J. Bull, and Dr. O. F. Bloch. 


| Roya Instrrution.—Friday, May 19, 9 p.m., 21, 
Albemarle-street, W.1. ‘“‘ New Phenomena in Liquid 


Helium,” by Dr. J. D. Cockcroft. 

| 

|NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Iron and Steel.—Further improvement is reported in 

several sections of the local staple trades. The flow of 

orders has been maintained, and most concerns are 

operating to capacity. The demand for raw and semi- 

finished materials reaches a high level. Furnaces that 











resumption of continuous production. M ts have 
command of only moderate parcels of foundry iron. 
They report improvement in business with old home 
customers, but export trade still negligible. Stabilised 
quotations remain at the equivalent of No. 3 Cleveland at 
99s. delivered within the Tees-side zone. 


Hematite——In the East Coast hematite department 
the statistical position is gradually changing in favour 
of sellers, but more rapid reduction of stocks would be 
welcome. While home buyers are taking up substantial 
tonnage, the bulk of the supply continues to pass into 
use at makers’ own consuming works. Merchants are 
handling a fair amount of tonnage and are providing 
regular home customers with moderate supplies, but 
their efforts to put through business with firms abroad 
meet with little success. Recognised market values 
stand at the level of No. 1 grade of hematite at 120s. 6d. 
delivered to North of England areas. 


Basic Iron.—Substantially enlarged make of basic iron 
is reserved for growing requirements of producers’ adjoin- 
ing steelworks, and the quotation of 92s. 6d. is nominal. 


Foreign Ore.—There is no new feature in the foreign 
ore trade. Consumers are still much too overbought to 
enter into commitments for delivery over periods well 
ahead, but imports are on a scale that is steadily reducing 
tonnage overdue for acceptance. To date, this month, 
unloadings on Tees-side total 49,928 tons, compared 
with 55,703 tons for the corresponding part of April. 


Sellers continue to seek contracts on the basis of good 
medium qualities at 24s. 3d. at the ovens. 


Manufactured Iron and Steel.—Aggregate output of 


heavy and the vast tonnage production does not fully 
cope with delivery demand. 
commodities have still to concentrate on meeting Govern- 
ment requirements, but some expansion of general 
commercial negotiations can be reported. Re-rollers 
continue to complain of inadequate supply of home- 
made steel semies, and have to import Continental pro- 
ducts to some extent. Sheet makers have as much work 
on hand as they can deal with, and producers of finished 
steel are very busily employed. Distribution of specifica- 
tions for shipbuilding requisites are on quite a good scale, 
with the result that departments that have been slack 
for a considerable time, are becoming actively occupied, 
Principal quotations for home trade : Common iron bars, 
121. 5s.; steel bars, 11l.; soft steel billets, 7/. 7s. 6d. ; 
hard steel billets, 81. 10s.; steel ship, bridge and tank 
plates, 101. 10s. 6d. ; steel ship rivets, 14l.; iron ship 





are keeping up a constant pressure for supplies to enable 
them to overtake the demands of their customers. The | 
home market is the main source of the current business, 
but there is quite a fair inquiry for export lots. The | 
following are to-day’s quotations :—Crown bars, 12/. Be. | 
per ton for home delivery or export ; re-rolled steel bars | 
111. 15s. per ton for home delivery and 111. per ton for | 
export ; No. 3 bars, 12/. per ton, and No. 4 bars, 121. 5s. | 
per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The demand for Scottish pig- 
‘ron is steadily increasing and the orders from the steel- 
works alone amount to a large tonnage. Hematite and 
basic iron are moving freely, while there has been an 
'mprovement in the demand for foundry grades. Pro- 
duction has been increased by the starting up of another 
furnace, making the number in blast 11. Prices are 
Steady and are as follows :—Hematite, 61. 0s. 6d. per 
ton, and basic iron, 51. per ton, both delivered at the 
steelworks ; foundry iron, No. 1, 51. 88. per ton, and 
No. 3, 51. 5s. 6d. per ton, on trucks on makers’ yards. 








Tue James ALFRED Ewinc MEpat.—The second 
award of the James Alfred Ewing Medal has been made 
to Professor Arnold Hartley Gibson, D.Sc., M.Inst.C.E., 
of the University of Manchester, in recognition of his 
work in connection with hydraulic engineering. The 
Medal was founded in memory of Sir Alfred Ewing 
and is presented for specially meritorious contributions 
: the science of engineering. The first award of the | 
ae it will be recalled, was made in 1938 to Mr. C. 8. | 
ranklin. for his work in connection with wireless deve- | 
°pment in England. Awards are made by the Council | 
of the Institution of Civil Engi eers, on the recommenda. | 
tion of the Presidents of the 
= the Royal Society. The Medal was presented to | 

ofessor Gibson at the Institution of Civil 7 

M.A. 








on May 2. by the President, Mr. W. J. E. Binnie, 





rivets, 151. ; 
boiler plates, 111. 8s. ; steel angles, 10/. 8s. ; steel joists, 


101. 88.; Tees, 111. 8¢.; heavy sections of steel rails, | 


91. 10s.; fish plates, 137. 10s.; black sheets, No. 24 
gauge, 141. 15s. ; 


No. 24 gauge, 171. 5e. 


Scrap.—As regards scrap, heavy steel is almost un- 
obtainable, while cast-iron and machinery metal are 
inconveniently scarce. 








EXHIBITION OF TURNERY.—-An exhibition of the work | 
of the Junior Technical Schools throughout the country | 
was opened in the Guildhall, London, on Tuesday, | 
May 9, and will close to-day, May 12. The exhibition 
is organised by the Worshipful Company of Turners 
and the work is divided into two classes, viz., work in | 
wood and work in metal. Referring to the latter it | 
may be said that the standard of craftsmanship attained | 
is, making allowance for the youth of the students, very 
good. Naturally, since turning is specifically encouraged 
there are a number of examples of lathe work, par- 
ticularly screw-cutting, while a up of aluminium 
pistons is worth attention from the point of view of 
finish. Some examples of tools and jigs are also shown 
and there is a turned air-cooled cylinder. Naturally 
small parts. such as gauges, squares, scribing blocks, 
etc., are in evidence, but examples of more delicate work 
are not wanting, there being, for instance, some very 
well made planimeters, not, however, graduated, spherical 
micrometers, and so forth. The Company awards silver | 
and bronze medals for individual work and challenge | 
cups and trophies to schools, the most meritorious ex- | 





which carries with it, subject to continued proficiency | 


and conduct, admission to the Freedom of the Company | the River Moosi, which 
on completion of the apprenticeship. 


| 
| 





Blast-Furnace Coke.—Heavier local consumption of | 
Durham blast-furnace coke is met by ample supply. | 


semi-finished and finished iron and steel is exceptionally | 


Manufacturers of several | 


and galvanised corrugated sheets, | strong request. 


were damped down when the demand slackened towards 
the end of last r, have been re-lighted, and at some 
firms, additional melting plant is being installed. Both 
basic and acid steels are in strong request. An active 
run on cold-rolled strip is re , while steelmaking 
alloys form a progressive section. A satisfactory state 
of affairs exists in the heavy-machinery and engineering 
branches. Messrs. Edgar Allen and Company, Limited, 
in their monthly report, state: “One of the most 

tifying facts about the trade situation at our works 
- been the range and variety of orders received from 
overseas. Chile, for example, has ordered — quan - 
tities of small tools and high-speed steels ; Portugal is 
taking supplies of solid drill steel, and Finland twist 
drills. Lithuania has ordered files, while the Dominions 
continue to take big quantities of mining drill steel, 
small tools, and high-speed, and other steels.”” The mach- 
inery department of the firm has received some useful 
| orders, including four tube mills, 6 ft. 6 in. in diameter by 
20 ft. long, a scrubber and washer for India, and a rotary 
| furnace for a British firm, while repeat orders have been 
; Aero vibrating screens, single roll crushers, crushing 
| 





rolls and granulators for British users. There is an 
improving demand for railway rolling-stock. Producers 
red with 
Not only has the inland call deve- 
loped, but heavier supplies are going to the Dominions. 
India continues to be Sheffield’s best customer in buffers, 
while South Africa is taking wagons, carriages, axle 
| wheels, springs, tyres, and buffers. Business is brisk in 
most t of colliery furnishings. Orders have been 
| booked from South Yorkshire collieries for steel pit tubs, 
coal-cutting machines, pneumatic drills, haulage and 
winding gear, and steel pit props. Another progressive 
| section is that devoted to the production of tramway and 
railway points and crossings made of manganese steel. 
During the past few weeks, several important consign- 
ments have left Sheffield works for different parts of the 
|eountry. The demand for grinding and crushing plant 
| has been maintained. Messrs. Edgar Allen and Company, 
| Limited, have put on the market a new rotary coal 
crusher, designed for standard coking practice. The 
|machine is of the high-speed type, and is normally 
| driven direct from the motor through a flexible coupling. 
| Usually, screens are not required, as the crusher 1s 
capable of reducing down to 80 per cent. through a one- 
leighth mesh without them, but if a greater reduction 
‘than this is required, say, 96 per cent. through a one- 
eighth mesh, it is recommended that screens should be 
| fitted. The season in agricultural machinery and parts 
|is flourishing, and producing works are operating to 
|eapacity. The special-steel branches are accounting 
|for record outputs. Toolmakers are busy. Important 


are accounting for bigger outputs as com 
three months ago. 


steel constructional rivets, 151. 5s.; steel | inquiries have been received from abroad for a variety 


| of tools. 

South Yorkshire Coal Trade.—The export position 
shows further improvement. All grades of steams are in 
Orders are circulating for Best South 
| Yorkshire hards. Cobbles and trebles are in better 
|demand. Quotations of most types of fuel have been 
|fully maintained. Shipments from the Humber ports 

ast week totalled 75,400 tons, as compared with 
53,000 tons in the corresponding week last year. The 
inland demand for industrial fuel shows expansion. 
Steams are in full request. Consumption of small coal 
has been maintained. Housecoal merchants have 
received notifications from numerous collieries of reduc- 
tions of ls. 8d. per ton in the pit-head price of most 
grades. The reductions become operative immediately. 
Blast-furnace coke moves steadily. 








Water Surry anpD DrarnaGe In HyperaBap City. 
—The extensive work of remodelling the whole water 
supply of Hyderabad City has now been completed. 
The recently-issued annual report of the Public Health 
Department of the State of Hyderabad records that the 
scheme included the enlargement of the filtration plant, 
the laying of extra 33-in. trunk mains from the filter 
beds, the provision of pumps and pumping mains, the 
construction of a service reservoir and the extension 
of the distribution system. Owing to the rapidly growing 
needs of the city, however, additional supplies and further 
new filter are under consideration. A -sum of 
37,6001. has been devoted to the improvement of the 
drainage of the City, the surface -drainage system requiring 
particular attention. Storm-water drains in about a 


nstitution of Civil Engineers | hibitor being awarded free indentures of apprenticeship quarter of the City’s area have now either been rebuilt 


or remodelled, while an improvement scheme for cleansing 
ows through the heart of the 
City, is also nearing completion. 
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, have been brought fully up to date, the newer alloy 
ANNUALS AND REFERENCE BOOKS. steels, for resistance to corrosion and heat, being 
D. A. Low's Pocket Book for Mechanical Engineers. adequately dealt with. Aluminium and its alloys, of | Connection, 
A characteristic feature of all the works of the late | the age-hardening and other modern types, are also | ss 
Professor David Allan Low is their essentially practical | dealt with, test results, ete., being included, wh‘le 
nature, and it is very pleasing to note that Mr. B. B. | similar information is given for those magnesium alloys “ ENGINEERIN 
Low, in editing the new edition of PD. A. Low’s| which are coming into increasing use. The section on | 
Pocket Book for Mechanical Engireers has inherited | boilers includes accounts of some of the latest types, and Catverts’ Mecnantcs’ YEAR Boox For 1939. That 
this tradition. This ecition, which is dated October, | the current Lloyd’s Rules for engines and boilers are | useful and practical little work known for long as Calverts & 
1938, has undergone both revision and addition, the | drawn upon. The theoretical side of design has, for the | Mechanics’ Almanack, is, as may be inferred, incor = 
: ; : 7 : a : con- om 
former being only made where practice has changed | most part, required little alteration, and the presentation | Porated in Calverts Mechanics 7 Book = oath ; 
since the compilation of the original work, the latter, | of itis notable for the clearness of the diagrams provided. | S°T¥nCe, It 18 correct to state that it en = lone N 
of greater extent sording eases and method »| The whole of the ill . » 1,000 ber. | yeer of publication with the issue for 1939. This long =_ 
gre - ent, recording processes anc methoc 8 now e w 10le of the illustrations, some J In num Der, life, however, does not imply out-of-date matter, for. 
common, but not in general use at that time. As/| are, indeed, excellent, and the printers, as well as apart from standard tables, the matter in the book's : 
examples of the latter, the succinct accounts of super- | the editor and publishers, are to be complimented on | 190 pages is as modern as it could well be. The plan of = 
charging and Michell bearings may be cited, while | their reproduction. The common fault in pocket books | including illustrated workshop “tips” of an ingenious : 
there are sections on modern cutting tools, grinding, | of making the illustrations too small is not committed. | and time-saving nature is retained, and there ape or o 
and sand blasting contributed by specialist firms The | There are in the 778 pages of the book, 28 different | ters containing a good deal of com ressed = egg sorte Z 
tables provided in such sections are likely to be of real | sections, and a sufficient index. It is of convenient size, |°¥°h subjects as fuel combustion, welding, drivi ; © 
: : > . - : Ar motors, mechanical handling appliances, rope driving ; & 
use, and the same may be said of such tables as those | and is not interleaved with advertising matter. The gearing. internal combustion engines, and so forth , 3s 
illustrating the properties of rolled-steel beams, in| publishers are Messrs. Longmans, Green and Company, Altogether, the book offers excellent value for the 6¢ | & 
which the sections of the British Standards Institution | 39, Paternoster-row, London, E.C.4, and the price is | cha for it, 8d. post free. The publishers are Messrs. Zz 
are embodied, The chapters dealing with materials | 10s. 6d. net. Sherratt and Hughes, Park-road, Timperley, Altrincham. : = 
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E NG IN EE RING. | CONTENTS. | designs continue to be employed. One by one, 


rack other sources of weakness have been eliminated, 





Offices for Publication and Advertisements, The Inner Graving Dock, Colombo Harbour (Jilus.) 549 | but this crucial limitation remains, acquiring, with 
35 & 36, Bedford Street, Strand, London, W.C.2. | /““rature.—Winding Alternating-Current Motor —_ every advance in speed and power, a new signifi- 
Coils. Trade Marks and Their Protection Under cance analogous to that of a local bottle-neck in a 


the fact that the above is our SOLE ADDRESS, the Trade Marks Act, 1938, with Notes on 

n on tween i i 
and aS A al publications Casing queried y asada sel sg some ag 550 |Teducing the peak stresses, just as the carrying 
er owt ain “ ENGINEERING,” LESQUARE |The Influence of Injection-Timing on the Delay | capacity of a road can be increased by distributing 
Apounes } mit a LONDON | Period in a Compression-Ignition Engine (/lus.) 552 | more evenly the flow of vehicles along it; but 
TeLerHone Number—TEMPLE BAR. 3663 (2 lines). | The Iron and Steel Institute... . 554 | such palliatives seldom amount to a cure, or even 
—— | Leelter to the Editor.—The Ebbw Vale Steel Works of to an indefinite postponement of the need for a 
SUBSCRIPTIONS, HOME AND FOREIGN. | __ Messrs. Richard Thomas and Company, Limited 556 | critical inquiry. Rather do they tend to intensify 
“ ENGINEERING” may be ordered from any -~ aa for Road Drills and Rock Drills (/Ulus.).. 556 | the average stress by encouraging the adoption of 

- 4 Y | The Late Admiral Sir R. Henderson, G.C.B. 557 , = A 

newsagent in town and country and at railway book-| The Late Engineer Vice-Admiral Sir Henry J. a higher load factor, as the ability to withstand ex- 
stalls, or it can be supplied by the Publisher, post free,| Oram. K.C.B., F.R.S.. ; 557 isting conditions becomes more evident and assured. 
at the following rates, for twelve months (or for six Engineering Training and Bansation - The great interest that problems of shaft design 
or three months, pro rata), payable in ie” EP | Torsional-Vibration Damper (Jllus.) 558 | have aroused in the last few years, as evidenced 


trunk road. Some relief has been achieved by 





a 
a5 








. :F: ‘ 
oe bbe sanay Kingdom 5 0 | Launches and Trial Trips 560 | by the proceedings of various technical institutions, 
‘Thin paper copies 2218 6 | Contracts 560 | has been due directly and solely to the rapid growth 
Thick paper copies £30 | tie aay 560 | of the marine heavy-oil engine. No conceivable 
For all other places abroad— | cemaaeal pene _~ increase in the working pressure or other operating 
Thick nope — ’ * : . Notes from the South-West 561 ery oe c. emo ee ee oo 
— per copies................ £3 7 1aten Groen the Meath i ie 56] | have produced the crop of crankshaft failures which 
Foreign and Colonial subscribers receiving incom- | Notes from Cleveland and the Northern Counties... 561 | Wa8 part of the price paid by maritime commerce 
_ i oh a ugh oan boa hte ao ge Ang Notices of Meetings ............ 561 | for the benefits of the new prime mover ; and it is 
: s ae othe apr aA. od ublisher, together wit | Notes from South Yorkshire pods |improbable that the development of oil engines 
When Sore! —— —a Prevent or Books a only for land purposes would have resulted in a 
en foreign subscriptions are sent by Pos ce | MArine-Engine SMarvuing z seseeseee: 56: ‘comparable casualty list. The more rigid foun- 
Cute, advice should be sent to the Publisher. ; | a Incidentals of Railway Electrification = dations of land oil engines are a considerable 
ADVERTISEMENT RATES. | 400-B.H.P. and 800-B.H.P. Vimalert Petrol Marine | ®@feguard against such breakdowns, and this 
Shpenaniabeivcinn | Engines (Iilus.) .... 565 | Telative immunity must have suggested at an 
The charge for advertisements classified under the | Soil Mechanics (Jllus.) . 566 |early stage that faulty alignment, possibly only 
Headings of Appointments Open, Situations Wanted, | H.M. Battleship “‘ Prince of Wales ” (Zllus.) 569 | momentary, was fundamental to the problems 
Tenders, etc., is four shillings for the first four lines, | Constructional Methods on German Motor Roads 569 | encountered with marine types. 
or under, and one shilling per line up to one inch. Labour Notes : . : 570 In investigations of this order, the analytical 
The line averages six words. When an advertise-| Pneumatic Cores for Concrete Floors and Walls rocess most briefly described as “of two thin 
ment measures an inch or more the charge is 12s. per (JUlus.) aia 571 | P my ro STS waa 8) hl Bs, 
;one’’ may provide useful indications. On these 


inch. Payment must accompany all orders for single | Some Applications of the Spectrograph to the Quan- * , " 4 , 
advertisements, otherwise their insertion cannot be| titative Analysis of Ferrous and Non-Ferrous lines it may be argued that, if a shaft fails, either 


guaranteed. Terms for displayed advertisements on| Metals (Zilus.)..... 572 | the material is less resistant or the stresses are more 
the wrapper and on the inside pages may be obtained | Safety Shields for Machine Tools (Jlus.) 574 | severe than the designer anticipated. This method 
on application. The pages are 12 in. deep and 9 in. | Discontinuities in the Resistance-Temperature | of elimination was followed by Dr. 8S. F. Dorey, the 
wide, divisible into four columns, of 2} in. in width.| Curves of Commercially-Pure Iron and Steel | Chief Engineer Surveyor of Lloyd’s Register of 
a ong men will oe with all practic-| (Jilus.) . . 574) Shipping, in a paper entitled “ Strength of Marine- 
able regularity, but cannot be guaranteed. | Refractory Materials for Steelworks and Blast |Engine Shafting” which he read on March 24 





Furnaces 575 


before the North-East Coast Institution of Engineers 
and Shipbuilders. The paper was unusually com- 
prehensive and does not readily lend itself to 


TIME FOR RECEIPT OF ADVERTISEMENTS. | Coal Resources and the Gas Industry 


Classified advertisements intended for insertion Testing Machine for Aeroplane Struts (/llus.) 577 
#-In. Portable Electric Drill 577 











in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations | Catalogues .... ve 577 | abridgment, but on the above lines a brief survey 
to standing advertisements must be received | “ Encrnerrrnc ” Patent Record (Jilus.) 578 | of its main theses may be attempted. 
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failure of a shaft if the material were of coarse | fair share of the total load. Ordinary wear-down— | alterations, berthing accommodation, and platform 


structure and weak in fatigue resistance ; and that 

4,000 lb. would fracture a tailshaft which had 
been subjected to the effect of sea water and con- 
sequent corrosion fatigue. In Dr. Dorey’s opinion, 
the permissible vibration stress at service speed 
does not exceed + 2,000 lb. per square 
Failures of crankshafts have occurred with stresses 
varying from + 3,700 lb. to + 7,900 lb. per square 


inch, but a crankshaft of partly “ built ” construc- | 


tion has been known to withstand + 8,000 Ib. per 
square inch for more than 10 million cycles of stress. 
This may be taken as the approximate fatigue limit 
for an average crankshaft made from sound forgings. 
The requisite factor of safety must provide, how- 
ever, for additional stresses due to wear of bearings 
and must cover also the possibility of undetected 
forging defects. To afford sufficient margin for 
these contingencies, the figure given for screw shafts, 
namely, + 2,000 lb. per square inch, was recom- 
mended as the safe maximum for crankshafts also. 

By correlating existing experimental data, a 
series of factors has been established, representing 
the ratio between the fatigue limits for small 
polished specimens not subjected to local stress 
concentrations and the limits for actual shafts, 
in which there are concentrations of stress due to 
holes, fillets, keyways, etc. These, taken in com- 
bination with the test results obtained from the 
ingots previously mentioned, give limiting values 
for the alternating stresses in the various parts of 
a large crankshaft. If, as Dr. Dorey stated, these 
values “at which a shaft will just not break” are 
exceeded for any reason, failure is only a question 
of time. The limiting alternating stresses, in 

tons per square inch, range in bending from a 
maximum of 9 tons at the journal to a minimum of 
3-7 tons at the coupling recess, and in torsion from 
5-5 tons to 2-2 tons at the same points. 

A particularly valuable feature of the paper, 
however, was its examination of the effect of axial 
vibrations, on which Dr. Dorey has done a large 
amount of pioneer work. The use of clock gauges 
between crank webs is no new practice, but hitherto 
their readings have been taken only as indications 
of bending stresses, and the stressing likely to 
result from axial compression of the complete shaft 
as a complex spring has not been quantitatively 
determined. By loading shafts axially with 
hydraulic jacks, Dr. Dorey was able to obtain their 
spring constants and thence to calculate the axial 
natural frequency on the assumption that the thrust 
collar formed a node in the system. This assump- 
tion was supported by measurements of the move- 
ment of shafts when running. It was found, 
however, that the calculated frequencies were 
higher than the measured frequencies, probably 
as a result of simultaneous radial movements of the 
cranks and axial displacements of the bottom-end 
bearings on crank pins. Further examination 
of the observed results indicated that axial stiffness 
depended upon the angular relation of adjacent 
cranks, 

The most important question in the study of 
axial vibrations wes the source of the energy passing 
into the vibration. Assuming the thrust to be fixed, 
this energy could only come from the working 
cylinders, either directly or by an alteration of 
crankshaft length due to torsional vibration. If the 
whole shaft system participated in the axial vibra- 
tion further accretions of energy might be traceable 
to periodic fluctuations of propeller thrust; but 
this aspect was not considered in the paper. Without 
reviewing in detail the arguments advanced by the 
author, it may be saic that a definite shortening 
of the crankshaft, in both ahead and astern running, 
was found to be attributable to the mean trans- 


mission torque, from which it could be inferred | 


that torsional vibrations would produce similar 
effects ; and, at certain speeds, the axial-vibration 
load exceeded the propeller-thrust load. It may 
be noted that the foregoing summary of possible 
vibration problems assumes throughout that the 
shafting is in correct alignment and that the hull 
structure of the vessel is not “working.” Align- 
ment would appear, at first sight, to be the easier 
of the two to check and maintain, but in fact it is 


very difficult to ensure that all the bearings, or any | 


particular bearing, of a crankshaft is supporting its 


inch. | 





a term which includes a possible spreading of the 
| white-metal lining—is not the only factor con- 
|tributing to poor alignment; bedding-down of 
| engine chocks, and movement of the seatings or of 
the hull itself must also be considered. 

Any or all of the above causes of stress, additional 
to the stress directly due to the power output of 
the engine, may be greatly accentuated in rough 
weather, and to obtain more precise information 
| regarding the amount of this increment Dr. Dorey 
developed a high-speed stroboscopic equipment 
which enables direct stress readings to be made. 
The stroboscopic tube employed gives a flash lasting 
|approximating ,5455 of a second. When the 
18 in.-dia. dise carrying the electrical contacts is 
rotating at a peripheral speed of 1,200 ft. per 
minute, readings of the position of radial lines 
can be made to a quarter of a scale division, or 
s4yin. Actual readings have shown that, although 
the maximum torque due to heavy weather was 
less than had been anticipated, the added fatigue 
loading was considerable. The same apparatus 
has been used to investigate the loading on the 
+shafts and gearing of a White combination steam 
engine, measurements being taken on the turbine 
quill shaft of a 1,500-brake horse-power installation. 
These readings indicated that the loading was not 
excessive in the particular case, but, the author 
intimated, further attention is being given to 
stresses in gearing, for both turbine and oil-engine 
drives. In view of recent developments in oil- 
engine drives alone, it appears likely that the high- 
speed stroboscope will find an increasing sphere of 
usefulness in replacing more or less informed sus- 
picion by definite quantitative knowledge. 





SOME INCIDENTALS TO 
RAILWAY ELECTRIFICATION. 


Protaconists of electric traction are able on 
request to produce a formidable list of advantages, 
which would follow a more or less extensive con- 
version of existing steam railways to electric trac- 
tion. They are able in large part to justify their 
case in so far as this country is concerned by 
reference to the results that have been obtained on 
the Southern Railway; and, in general, by the 
argument that it is unknown, or at least very 
exceptional, for a line on which electric traction 
has once been adopted to return to the older system. 
On the other hand, supporters of the continued use 
of steam working are able to point with some 
emphasis to the enormous capital expenditure which 
the change demands and, more generally, to the 
fallacy of supposing that because electrification has 
been successful in certain cases it is a universal 
panacea for present ills. Both these views are, 
however, those of extremists. It is therefore a 
relief to turn to a paper by Mr. W. J. England, 
which was read before the Institute of Transport on 
Monday, April 3, under the title of “Some Inci- 
dentals of a Railway Electrification Scheme.” The 
author is on the staff of the Southern Railway, and 
may therefore be regarded as a supporter of electric 
traction. Nevertheless, he is sufficiently unbiased 
to contend that the arrangements for the supply 
and distribution of energy, track equipment, sub- 
stations, rolling stock, and train services are not the 
only points that have to be considered in connection 
with the conversions of which his company has 
undertaken so many. Indeed, essential as all these 
matters are, there are certain incidentals which are 
of equal importance if the main object of the change, 
the securing of more traffic to the railway, is to be 
achieved. 

The reason for this is simple. The improved 
services, which can economically be operated by 
electric traction, can, and frequently do, lead to 
such development of the districts served that a 
country station with a small passenger traffic may 
be changed almost overnight into a suburban or 
outer suburban one with heavy traffic and well- 
defined peaks. Bearing this in mind, the practice 
of the Southern Railway, when an electrification 
scheme is under consideration, is to conduct a 
“ walk-over survey,” during which not only are cable 
routes and substation sites selected, but a decision 
is reached on such points as track and signalling 





‘lengthening. Mr. England gives an interesting 
| example of how electrification may affect the station 
| lay-out with consequent heavy structural works. In 
order that through services could be given from 
Waterloo to Reading and from Waterloo to Camber 
ley via Ascot, the existing junction between the 
Reading and Camberley lines at the London end of 
Ascot station had to be moved to the Reading 
end, thus entailing a complete re-arrangement of the 
tracks and the reconstruction of a short spur line 
from the new junction to the Camberley line. This 
new junction has enabled a new and much more rapid 
system of working the up trains to be introduced. 
| The portion from Camberley arrives at Ascot station 
and is followed 2} min. afterwards by the portion 
from Reading, which runs right up behind it and 
is at once coupled to it. The combined train leaves 
5 min. after the arrival of the Camberley portion. 
During the business period this method of working 
is extended, as a portion starting from Ascot is 
| brought to the platform first and is followed in 
turn by the Camberley and Reading portions. In 
the down direction both Reading and Ascot portions 
run as one train as far as Ascot. It is possible for 
the former to leave Ascot 14 min. after its arrival 
and to be followed 2 min. later by the Camberley 
portion. The heavy capital expenditure on civil 
engineering works has therefore, it is claimed, been 
| justified by the greater facilities with which the 
public are provided. The junction is also being 
moved from one end of the station to the other at 
Swanley so as to enable electric trains from London 
to Gillingham and Maidstone to be run as one as 
far as that point and there divided in the same 
way as that just described. A similar procedure 
will be enforced for up trains when electric working 
is introduced in July next on this portion of the 
system. 

Though such extensive alterations are not neces- 
sary at many points, there are, for the reasons given 
above, many stations where the platforms require 
lengthening or where improved accommodation of 
other kinds has to be provided. As _ pointed 
out by Mr. England, it is obviously desirable that 
the platforms should be long enough to accommo- 

| date the longest trains which will call at the station. 

though this ideal cannot always be attained, owing 
to the presence of over or under bridges which it 
| would be very expensive to re-construct. In any 
| event, cross-over roads and siding connections often 
| have to be re-positioned and the location of signals 
changed. It is interesting to note that when such 
platform extensions are carried out on the Southern 
Railway, it is customary to employ pre-cast con- 
crete sections, together with pre-cast wall blocks 
and coping stones, the space behind being filled in 
with rubble and spoil and the whole being then 
surfaced with tarmac. Incidental to such changes 
are the provision of footbridges, the modernisation 
of station buildings, often not before it is required, 
and the erection of stopping marks, in order that 
the station time allowance shall be reduced to a 
minimum. 

A further problem of some importance in conjunc- 
tion with a suburban electrification scheme, is the 
provision of berthing facilities and car sheds so 
placed that the car mileage shall be as low as 
possible. The traffic curve being what it is, the 

ideal arrangement is to have a proportion of the 
necessary berths actually at the London terminals, 
in order that the train may be divided at the con- 
clusion of the morning rush hour and the part not 
required for mid-day working may be immediately 
available for the evening return load. Considera- 
tions of space, however, prevent this ideal from 
being fully attained, and some empty mileage is. 
therefore, necessary. This explains why depots, 
such as the one at Streatham Hil] have been es- 
tablished. This comprises an inspection and 
cleaning shed with accommodation for 80 coaches 
and berthing sidings with cleaning stages ; here 8 
further 89 vehicles can be stabled. Such work 
as the changing of brake blocks and the main- 
tenance of the control equipment and compressors, 
‘not to speak of light running repairs, can thus be 
carried out easily and without delay. Cleaning 's 
also facilitated by vacuum and hydraulic plant. 

As regards track problems, Mr. England points 
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out that electrification means that consideration has | at an important stage in their tec 
to be given in laying the conductor rails to such | at the age when they are now to be called 


matters as suitable gaps for fog signalling, staff | undergo initiation into military service ; and train- | - 


crossings and the protection of the public at level | ing of that kind, to achieve its full value, must be 
crossings. On the Southern Railway all existing| continuous. No reasonable person would suggest, 
direct-current track circuits have had to be altered | however, nor, we believe, would the majority of the 
to alternating-current, with the attendant work of | students themselves desire, that the intention to fol- 
installing impedance bonds. The running of a more low an engineering career, in whatever grade, should 
intensive service has meant the re-positioning of | absolve or debar them from the military obligations 
existing signals, the introduction of intermediate | laid upon other young men of their age ; but there 
block home signals and, even, as is well known,| has been a real fear that the demand of the War 
the installation of automatic signals. Telephone} Office for its requisite numerical quota might 
circuits also have to be reviewed, the problem of cause large numbers of these potential technicians 
level crossings examined in order that the increased | to be turned into infantry, to the permanent detri- 
service shall not lead to any risk for those using| ment of their technical development. We believe 
them, while rather more minor, if still important, | this fear to be unfounded, and to be the result 
matters are the provision of coasting boards to assist | merely of a very imperfect knowledge of the degree 
motormen to maintain the schedule with a minimum | to which mechanisation now conditions the entire 
consumption of energy, an increase in the number! Army organisation. It is very necessary that the 
of staff refuges in tunnels and on bridges and via-| Army should recruit technically-trained men in 
ducts, the insulation of gas and petrol pipes, the | proper proportion to the numbers of non-technical 
provision of sandbins on bridges with timber! rank and file. The junior grades in the professional 
decking, and the issue of insulated tools to the | institutions, the youths engaged in courses at 
permanent way staff. ‘engineering colleges, and the craft apprentices are 

Mr. England is careful to insist that he is dealing | likely to find that there is every scope for their 
particularly with the electrification of a suburban | native or acquired engineering talent, provided 
passenger line on the third rail low-tension system, | that they make clear the fact that they possess it. 
and that on other systems the “ incidentals” may | To this end, we understand that the Institution of 
be different or require different treatment. This is, | Civil Engineers and other institutions are advising 
of course, true. At the same time he has done well! their student members to make a point of informing 
to draw attention to matters which are too often | the Interviewing Officers of their qualifications in 
overlooked when electrification schemes are being | such respects, so that they may be posted to suitable 
discussed, or if that is too strong a word, are con-| units when called up for their militia training. In 
sidered to be more of a routine character than they | the Royal Engineers, Royal Army Ordnance Corps, 
Royal Army Service Corps, Royal Armoured Corps 
(more popularly still the “‘ Tanks *’), and in Signals 
and Searchlight Section units, there is ample 
opportunity to apply and to extend any technical 
skill they may possess, quite as effectively as in 


actually are. 
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CoasTAL SHIPPING AND LocaAL AUTHORITIES. 





hnical training | and the lower halves are supported in forged aluminium- 
upon to alloy caps. The latter are attached by means of long 


-steel through bolts, which pass through the 
linder heads at their upper ends. Long alloy-steel 
studs, referred to earlier, are used for attaching the 
eylinder blocks to the crankcase, the upper end of these 
studs also extending through the cylinder heads. This 
combination results in an extremely rigid stracture. An 
oil sump of aluminium alloy is bolted to the crankcase 
and carries the oil pumps. The main bearings are of 
steel-backed bronze. The valve gear is of the overhead 
type, with two camshafts per block, one for the exhaust 
and the other for the inlet valves. The valves are 
operated by Tee-shaped cam followers, the latter being 
in direct contact with the cams. The valves are, 
therefore, not called upon to take side thrust. Each 
valve is provided with two springs, one within the other. 
The exhaust valves are of the tulip type, of special 
alloy-steel. They are sodium-filled to promote better 
cooling, and have stellite tips and seats. The inlet 
valves are nickel-chromium steel forgings, and are also 
of the tulip type. As regards the induction system, 
two Stromberg double-barrel carburettors are used, 
each being connected to a Tee, and each side of the 
latter feeding three cylinders. The Tees are water- 
jacketed. Both carburettor inlets are fitted with a 
large combination air filter and flame arrester. The 
crankcase breather outlets are connected by 1-in. 
tubing to the air-intake assembly, and screen-type fire 
arresters are provided at the breather connections. 
The fuel is fed to the carburettors through strainers 
from an engine-driven pump under pressure controlled 
by a relief valve. Battery ignition is employed, there 
being two Delco distributors driven by the camshaft 
driving shafts, each distributor firing one set of plugs. 
There are two plugs to each cylinder, giving two inde- 
pendent ignition systems. Complete radio shielding 
of the ignition system can be provided. 

Due to the corrosive action of sea water, an indirect 
cooling system is used incorporating both fresh-water 


alloy 





fee sea-water cooling. A centrifugal pump provides 


fresh-water circulation to the cylinder and induction- 
pipe jackets, and a gear-type pump is fitted to circulate 
| Saltwater through the exhaust manifold only. The 


THE increasing competition of foreign vessels in 
the coastal trade of this country has for long given 
a great deal of anxiety to the shipowners concerned, 


and has been the cause of many representations in| 
It has now attracted | 


the lay and trade press. 
the attention of the Government, with the result 
that the Minister of Health has addressed a circular 
to local authorities, joint boards and port health 
authorities throughout the country indicating the 
desirability of securing that, as far as possible, 
heavy goods, such as coal, road and building | 


| centrifugal pump is of the single-entry double-discharge 
| type, one outlet discharging fresh water into each bank 
| of cylinders. The gear-type pump is direct coupled 
'400-B.H.P. AND 800-B.H.P. VIMALERT | ® the crankshaft at the distributor end. The bronze 


| body has two separate pumping spaces each having its 
PETROL MARINE ENGINES. own gears. There is a common inlet, and a double out- 


THE range of marine engines manufactured by Messrs, | let on the discharge side. ‘The hardened driving gears 


| any ordinary apprenticeship or pupilage. 








| The Vimalert Company, Limited, Jersey City, N.J..| rotate in a separate compartment filled with grease, so 


is largely used in the United States for pleasure, com-| that they do not come into contact with sea water. 
mercial, and government boats. The range includes | An oil slinger prevents oil in the crankcase creeping 
400-b.h.p., 800-b.h.p., and 1,200-b.h.p. models, all | along the pump shaft, and a water slinger is placed on 
three engines having twelve cylinders arranged in vee | the shaft between the stuffing-box and the crankcase to 
formation in two banks of six. The 800-b.h.p. engine | reduce the possibility of water seeping into the latter. 





is illustrated in Figs. 1 and 2, page 562. It is rated 
at 800 b.h.p. at 2100 r.p.m., the brake horse-power 
curve being almost linear from 550 b.h.p. at 1,400 r.p.m. 


materials, as well as materials used in civil engineer- 
ing should, if brought coastwise, be carried in| 


British ships. Ac y, this i i : : 
a —— gp digg ong a to 800 b.h.p. at 2,100 r.p.m. The cylinder bore is 
sensaiell Fea ene a a ae | 6§ in. and the piston stroke is 64 in. The two banks 
Association, the Association of Municipal Corpora- | of cylinders are set at an angle of 60 degrees. The total 
tions and the Urban District Council Association | piston displacement is 2,539-55 in., and the compression 
all passed resolutions asking their constituent bodies | ratio is 6 to 1. The total weight of the engine is 
to bear this matter in mind. There is, however, no| 3,100 Ib. The cylinder blocks are of alloy cast iron 
harm in re-emphasising the importance of the | with inserted wet liners. The liners are forged from 
subject with some vigour, especially at the present | chrome-molybdenum steel, and are flanged at the upper 
time. The British coasting trade is an essential | C"4- There are two cylinder heads, each embracing 
element in the transport system of the count: Sives aytaaieme, om coun Rieck, ti Beams Cans Beer 
oo Hepagem TY>| treated aluminium-alloy castings having a high tensile 
and would be specially valuable in time of emer- | strength. The joint between the blocks and heads 
gency, when other methods of communication 


; : consists of a soft aluminium ring at the combustion 
might be subject to dislocation and foreign ships | chamber proper and a composition gasket for the water 
might be withdrawn. Any decrease in the use of 


jacket. The sleeve packings at both ends consist of 
British vessels tends to reduce tonnage which might | heat and oil-resisting rubber rings. The blocks are- 
be available in times of emergency, results in| attached to the crankcase by five studs per cylinder 
unemployment among seamen, on. «tie ced | &Xtending in to the crankcase. The intake and exhaust- 
demand for British coal. Local authorities would verre Sy mavewe Gp 6X Suny GSes, WOE Whe Wire 
therefore, the Minister thinks, a with him th t freer e vy: gy =_— a ore hia toned = 
tore, i » agree wi im that) aluminium alloy. The pistons are also of high-tension 
practical steps should be taken to increase the use | aluminium alloy, but have cross-ribbing in iron on the 
of British coastal shipping. It is therefore recom- | underside of the head to improve cooling and increase 
mended that all authorities, if they have not already | the rigidity. There are five rings per piston, including 
done so, should incorporate in their form of tender 
a stipulation that where materials intended for | 


two scraper rings, all located above the pin. The 
gudgeon-pins, of alloy steel, are of the fully-floating 

their use are carried coastwise, they should be | 

conveyed only in British ships. This recommenda- | 


type, end movement being limited by aluminium plugs 
held in the bosses by a light driving fit. Both the 
tion we may, perhaps, be permitted to endorse. 


master and link connecting-rods are of heat-treated alloy 
steel. The main big-end bearing is of steel-backed 
bronze, and the big-end bearing of the link rod, together 
with the gudgeon-pin bearings, of phosphor-bronze. 
The link pins are retained in place by a tapered draw 
bolt passing through a boss in the master rod. The 
crankshaft is of the conventional six-throw seven-bear- 
ing type, and is a heat-treated alloy-steel forging. The 
main bearings are 34 in. in diameter, and the crankpins 


Youne ENGINEERS AND MILITARY TRAINING. 


Considerable discussion has been aroused in 
engineering circles by the apparent failure of the 
Government to recognise that their proposed 
arrangements for compulsory military service were | 
likely to affect other kinds of students than those | are 3} in. in diameter 
at Universities. Students in engineering colleges, | The crankcase is of box-section type in aluminium 


The lubricating system is of the dry-sump type, 
with an external oil tank and oil cooler. A gear-type 
pump draws oil from the tank and forces it under 
pressure to the main bearings, connecting-rod bearings. 
camshafts, reverse gear, etc. The oil is scavenged by 
three gear pumps, which return it through the cooler 
to the tank. The oil cooler is of the tubular type, and 
is made of bronze. The engine is provided with twin 
starting motors and a generator. Both starting motors 
are mounted on the reverse gear housing, and are 
operated in unison by a magnetic starting switch, 
arranged for remote push-button control. The starters 
operate the Bendix drives through double gear reduc- 
tions. The generator is gear-driven, and is also mounted 
on the reverse gear housing. It is a 12-volt model, 
with electro-magnetic voltage control and a reverse 
current cut-out. When the engine is running above 
500 r.p.m., the generator supplies the current for the 
ignition and also keeps the battery fully charged. As 
it is driven by the reverse-gear steel shaft, it will not 
supply current with the clutch disengaged or when 
running in reverse. 

The clutch is of the multiple-disc type. The driving 
discs are lined with a moulded composition, and the 
driven discs are of steel. The reverse gear has a ratio 
of 1 to 1, and is of the bevel type. The bevel gears 
and intermediate pinions are of hardened and ground 
alloy steel. The driving and driven bevels are mounted 
on large ball bearings. The four intermediate bevel 
pinions float on Timken taper roller bearings. The 
entire unit is lubricated by oil under pressure from the 
engine lubricating system. A heavy-duty duplex type 
ball bearing, mounted at the rear end of the reverse gear 
housing, takes both the forward and reverse propeller 
thrust. 

The 400-b.h.p. engine is illustrated in Figs. 3 and 4. 
It has many features in common with the 800-b.h.p. 
model described. The cylinder bore is 4-993 in., and 
the piston stroke is 7 in. The two banks of cylinders 
are set at an angle of 45 deg., instead of at 60 deg., 
as in the larger model: The brake horse-power rises 
from 331 b.h.p. at 1,300 r.p.m., to a maximum of 





and professional and trade apprentices (classes | alloy. The main bearing uppér halves are su 


: ; pported 
which overlap and interlock to a great extent) are | in transverse webs in the upper portion of the cellease. 





‘weight of the engine is approximately 2,180 Ib. The 





424 b.h.p., at approximately 1,975 r.p.m. The total 
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earlier models of this engine had separate forged-steel | ment, we know that the conditions for the validity of 


cylinders, but separate cylinders of nickel-chrome alloy 
cast iron are now fitted, the material having a high 
strength, with a relatively high resistance to wear and 
corrosion. Special provision has been made for wide 
clearances round the valve heads, and the ports are 
designed to give an easy flow for the gases. The 
arrangement of the water passages provides for ample 
cooling of the crown of the cylinder head and the 
exhaust valve seats. The incoming water to the 
jackets is divided into two streams, one passing to the 
lower end of the jacket, and the other being directed 
round the valve seats and plug bosses. The meeting 
of the two streams causes a high degree of turbulence, 
which assists in maintaining the heads and valve seats 
at a safe temperature. 
at the sides to give ready access to the water-jackets, 


and the outlet is through a pipe screwed to the top of | 


the jacket between the valve guides, where it covers 
a large hole through which the entire upper parts of 
the jacket can be cleaned. The barrel of the cylinder 
below the jacket is machined with a cam-controlled tool 
to leave heavy sections of metal between the ‘bolts, 
while leaving the latter as close to the bore as possible. 
The interior of the cylinders is machined all over, 
including the valve head clearance pockets. The 
remaining features of the engine need not be described 
in detail, as they are generally similar to the larger 
model. The pistons, for example, are of aluminium 
alloy, but without the iron cross ribbing. The gudgeon- 
pins are of the fully-floating type, while the connecting- 
rods are of the forked type, the mating rod being 
arranged to oscillate on the outside of the crank-pin 
bearing. ‘The crankshaft is of the six-throw seven- 
bearing type, as in the larger engine. The crankcase 
is again of box-section in aluminium alloy, but in the 
case of the smaller engine, the top and bottom halves 
each contain the corresponding halves of the main 
bearings. The valve gear in both engines is of similar 
design, and the arrangement of the induction system 
is also similar, two duplex Zenith carburettors being 
used for the smaller engine. The water-circulating 
system is somewhat different on the latter. In this 
case a thermostat in the outlet header by-passes a 
larger proportion of the water circulating through the 
engine and conducts it back to the inlet connection, 
where it is mixed with the incoming supply. Only 
enough water is pumped overboard to maintain the 
engine at the desired operating temperature. The 
water circulating pump is of the gear type, and, as 
shown in Fig. 4, this pump has a single inlet and dual 
outlet to the two banks of cylinders. The water first 
passes to the jackets of the exhaust manifolds, then to 
the cylinder jackets, and finally to the jackets of the 
inlet manifolds and the thermostatic control. As also 
shown in Fig. 4, the water supply to the pump passes 
through an oil cooler, and as the water returned by the 
thermostatic control also passes through this cooler, 
the oil supply is kept at a practically constant tem- 
perature. The control, therefore, ensures correct 


operating temperatures for both the water and oil. | 


The remaining details of the smaller engine are all 
generally similar to the larger model. The sole selling 
agents for the British Isles for Vimalert engines are 
Mesars. J. Samuel White and Company, Limited, Cowes, 
Isle of Wight. 








SOIL MECHANICS.* 
By Kari von Terzaeur, Dr.-Ing., M.Inst.C.E. 


Lxss than ten years ago the Foundation committee 
of a well-known engineering society decided, at one 
of its meetings, that the word settlement should be 
avoided in public discussions, because it might disturb 
the peace of mind of those who are to be served by the 
engineering profession. Even to-day it is sometimes 
very difficult to learn the truth about foundations or 
dams which have developed into sources of trouble. 
These and many other dismal facts concerning the 
subsoil induced progressive engineers all over the world 
to turn the searchlights of scientific investigation from 
the superstructures into the dark spaces located beneath 
the towering products of structural engineering. The 
movement started simultaneously in several countries 
some twenty-five years ago, and the result of the 
concerted action was given the name “ soil mechanics.” 
Officially the christening of the newly-born science took 
place in 1936, at the First International Conference on 
Soil Mechanics and Foundation Engineering at Harvard 
University in Cambridge, Massachusetts. 

Pressure of Earth on Lateral Supports.—During the 
last century and up to the present day the pressure of 


earth on lateral supports, such as retaining walls or | 
the timbering of cuts, has been computed by means of | 


one or two theories, known as Coulomb’s theory and 
Rankine’s theory. From experience and from experi- 


* The forty-fifth James Forrest Lecture, delivered 
before the Institution of Civil Engineers on Tuesday, 
Abridged. 
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Large openings are provided | 


| Coulomb’s theory are more often satisfied under prac- 
| tical conditions than are those for the validit 
| Rankine’s theory. The following discussion will there- 


of 


| fore be limited to the first of these theories applied to 
backfills with negligible cohesion, such as sands. 
| Coulomb’s theory, published as early as 1773, is based 
|on the empirical fact that the failure of a laterally 
| supported bank occurs as a result of the shearing 
| resistance of the earth being exceeded along a surface 
of sliding, such as a c in Fig. 1, herewith. If the wall 
yields away from the fill, as shown in Fig. 1 (a), the 
| average slope of the surface of sliding is greater than 45 
| deg., and the corresponding lateral pressure is called the 
active pressure of the earth. If, on the other hand, 
the lateral support is forced towards the fill, the surface 
of sliding rises at an average angle of less than 45 deg., 
and the lateral force required for producing this type 
of failure is called the passive earth pressure. Coulomb’s 
computation of the earth pressure was based on the 


following assumptions :—({1) That the shearing resis- | 


Fig.1. 
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tance « per unit of area, along any section through 
the earth, is given by 
s=ptan ¢ (1) 

where p denotes the normal pressure per unit of area 
of the section and ¢ the angle of repose of the earth. 
(2) That the surface of sliding is perfectly plane. 
(3) That along the surface of sliding the shearing 
resistance of the earth is fully mobilised. These three 
assumptions make it possible to compute the total 
intensity of the lateral pressure, but they do not suffice 
to determine the location of the centre of pressure. In 
order to obtain information on this vital point, Coulomb 
was obliged to supplement his set of assumptions by 
a fourth :—(4) That in every point of the sliding wedge, 
abc in Fig. 1, the state of stress in the soil corresponds 
to what is known as a limiting state of equilibrium. 
If both the back of the lateral support and the surface 
of the backfill are plane, the state of homogeneous 
failure in the sliding wedge involves a hydrostatic 
distribution of the lateral pressure over the back of 
the support. The corresponding centre of pressure 
is located at one-third of the height of the wall. 

Based on these four assumptions, Coulomb derived 
his well-known formula for the computation of the 
lateral pressure, which in practice fails to account for 
the effect of the compactness of the sand, the intensity 
of the lateral pressure, the conspicuous absence of the 
hydrostatic distribution of pressure over the timbered 
sides of cuts, and many other important phenomena 
familiar to the man who works in the field. Never- 
theless, for more than a century, progress has been 
limited to the replacement of the numerical evaluation 
of Coulomb’s formula by more expedient graphical 
methods, until careful examination during the last 
twenty years showed that the source of existing con- 
tradictions between theory and reality can only reside 
in the basic assumptions (1) to (4) in the preceding list. 
The subsequent investigation of the basic assumptions 
furnished the following results. By direct experiment 
it was found that the value @ in equation (1) is not 
identical with the angle of repose, except for dry sand 
in a loose state. In contrast to the angle of repose, 
which has always a value of about 34 deg., the angle 
of internal friction ¢ can assume any value between the 
angle of repose and an angle greater than 40 deg., 
depending on the degree of compactness of the sand. 
The influence of the presence of water on the stability 
and on the lateral pressure of sand was provided for 
by most engineers by the assumption that the water 
reduces the value of ¢ in equation (1) by 6 or more deg. 
| In contrast to this widespread opinion, experiments 
established the fact beyond any doubt that the influence 
of water on the ¢-value of sands is practically nil. 
The cause of the known effects of water on stability 
and pressure simply resides in the fact that the water 
| carries one part, u,, of the total normal pressure p 
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acting on the potential surface of sliding. Since the 
water has no shearing resistance, its presence reduces 
the shearing resistance along an interface through a 
saturated sand from the value determined by the 
classical equation (1) to 
& = (p — Uy) tan ¢ (2) 

Equation (1), as thus modified, eliminates the necessity 
for an assumption concerning the non-existing lubrica- 
ting effect of water on sand. The value u, was found 
to be equal to the unit weight y, of the water, multiplied 
by the height to which the water rises in a stand- 
pipe from the point to which equation (2) refers. 

According to the second fundamental assumption 
of Coulomb’s theory, the surface of sliding should be 
plane. It was already known in Coulomb’s day that 
the surface of sliding is curved, but knowledge con- 
cerning the importance of the error due to disregarding 
the curvature remained limited to a few special cases 
having no practical importance, and no progress was 
made until von Karman, Jaky, Ohde, and others 
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published the results of their successful efforts during 
the last fifteen years. By means of advanced analytical 
methods and on the assumption that the soil is on 
the verge of failure at every point in the wedge, these 
investigators found that, in both the active and passive 
cases, the surface of sliding consists of a curved lower 
part and plane upper part. According to the third 
assumption the shearing resistance of the supported 
earth should be fully mobilised along the entire surface 
of sliding. In a natural bed of earth, or in a fill 
deposited behind a rigid obstacle, the shearing stresses 
are insignificant compared with those corresponding 
to the state of failure. Hence the third assumption 
of Coulomb’s theory can only be satisfied if the sliding 
wedge, abc in Fig. 1 (a), is given an opportunity for 
lateral expansion corresponding to the deformation 
which precedes the failure of a solid body. For 
retaining walls this expansion can only be achieved in 
conjunction with a lateral yield of the wall, and in 
cuts by the exposure of the working face during 
excavation, combined with the compression of the 
struts and wedges. 

The fourth and last condition for the validity of 
Coulomb’s theory involves the breakdown of the equili- 
brium of the soil in the entire space abe (Fig. 1) 
between the sliding surface and the lateral support. 
This in turn represents the condition for the triangular 
distribution of lateral pressure over the back of the 
support, such as shown in the right-hand diagram in 
Fig. 1 (a). The corresponding centre of pressure is 
located at one-third of the height, H, of the support. 
For mechanical reasons, simultaneous breakdown in 
the entire wedge does not occur, unless the lateral 
support yields , of tilting around its lower edge. In 
every other case—for example, that shown in Fig. 1 (6). 
involving a yield by tilting around the upper edge of 
the support—the failure starts with a disintegration of 
the lower (shaded) part of the wedge and is associated 
with a slip along the upper part of the surface of sliding. 
As a consequence, the condition for the hydrostatic- 
pressure distribution ceases to exist. Instead of trans- 
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mitting its weight on to the lower part of the wedge, 
the earth contained in the upper part arches between 
the surface of sliding and the back of the support, 
causing the lateral pressure on the upper part of the 
support to increase at the expense of the pressure on 
the lower part. The arching effect also influences the 
shape of the surface of sliding. Instead of being 
almost plane, the surface exhibits very marked curva- 
ture, shown as ac, in Fig. 1 (6). An understanding 
of this action leads to the conclusion that the pressure- 
distribution associated with the conditions shown in 
Fig. 1 (b) should be approximately parabolic, the 
centre of pressure being located in the vicinity of 
one-half of the depth of the cut. In engineering 
practice the closest approximation to this condition 
should be expected in timbered cuts in sands. In the 
case of clays we know that under practical conditions 
the fundamental requirement of an almost complete 
mobilisation of shearing resistance is not complied 
with. As a consequence, problems dealing with pres- 
sure exerted by clays under field conditions are for 
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in difficult country to comply with the usual require- 
ments for safety of structures, and that we must 
be content with precautions against the danger of 
slides wrecking trains. In their investigations he 
members of the committee also made extensive use 
for the first time of what is known as the Swe ish 
method for determining the degree of stability of a 
slope. The method is based on the empirica fact 
that the profile of the surface of sliding always 
approaches the shape of a circular arc. In the case of 
earth structures or natural banks consisting of fine- 
grained soils having very little cohesion, the most 
dangerous conditions exist during rainstorms. In the 
case of embankments provided for the storage of water, 
the most critical conditions exist on the downstream 
side, when the reservoir is full. 

The determination of the shearing resistance of 
typical clays is a difficult problem. The relation 
between the normal pressure and the shearing resistance 
is much more complicated than coma Ga been 
anticipated ten years ago, and even to-day our know- 
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ever beyond the scope of earth-pressure theories in 
general. In our future treatment of these problems 
we must choose between maintaining our present state 
ot ignorance and acquiring a stock of reliable experience 
by systematic measurements and identification tests 
in the field. 

Stability of Slopes.—Closely related to the problems 
of earth pressure are those relating to the stability of 
slopes. In older textbooks on civil engineering this 
subject is not treated, being considered too simple. 
It was sufficient to prescribe that the slopes of fills 
and cuts should be established at an angle somewhat 
smaller than the angle of repose. The values of the 
angle of repose for different types of soils were assembled 
in tables, regardless of the fact that every cohesive 
soil—most of the soils in nature are cohesive—can 
stand in vertical banks at a height depending on the 
nature of the soil. Considering the arbitrary character 
of the data used as a basis for selecting a slope, it is 
hot surprising that Nature occasionally protested against 
this violation of its laws. Such was, for instance, the 
case some twenty years ago, in southern Sweden. 
Within a relatively short period several serious slides 
vecurred along the railways of that part of the country, 
one of which caused the loss of 4] lives. In order to 
avoid any further accidents of this type the railroad 
administration appointed a committee, including, 
among others, Messrs. W. Fellenius and J. Olsson, 
to investigate the degree of safety of the existing slopes 
and to propose measures for eliminating the danger. 
The report of that committee was published in 1922. 


ledge of this subject is still in a somewhat controversial 
state. The most important recent contribution was 
made in 1936 by Mr. M. J. Hvorslev.* If a submerged 
body of soil having little or no cohesion is in a loose 
state, an insignificant external or internal disturbance, 
such as might be produced by a mild earthquake or 
by a spontaneous subsidence within the earth, is likely 
to transfer the soil temporarily into a liquid state, 
causing it to flow on a horizontal surface. This pheno- 
menon is known as a flow-slide. In order that a 
material can flow upon suitable provocation, it must 
be loose enough to have a tendency to reduce to a 
denser state as a result of any type of deformation. 
If this requirement is fulfilled, a spontaneous subsidence 
transfers part of the weight of the solid constituents 
to the water, thus considerably increasing the pressure 
uy, which acts in the water, while the total pressure 
in the mass of earth remains unaltered. According to 
equation (2), 
8 = (p — Uy) tan ¢, 

an increase of the pressure uy, in the water, at unaltered 
total pressure p, reduces the shearing resistance s, 
which has the same effect as if the internal friction of 
the mass were diminished. If this reduction is sufficient, 
the mass assumes the characteristics of a viscous liquid 
and retains this consistency until the excess water has 
drained away. 

Failure of Dams Due to Piping.—In 1910, Mr. W. P. 
Bligh published his well-known rules for the —— 
of dams on a porous foundation. Considering t 








It contained the most complete analysis of landslide 
Phenomena and of soils subject to slides which had 
been published to that time. It disclosed the fact 
that it is economically impossible to establish slopes 





diger Boden.” 


state of our knowledge in those days, his contribution 
was of outstanding importance, and for many years 


* “Uber die Festigkeitseigenschaften gestérter bin- 
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it did not occur to me that there could be any flaw 
in the procedure. In 1919, however, after I had 
begun a systematic search for neglected variables, | 
also included the phenomenon of piping in the pro- 
gramme of my investigations. After having acquired 
some experience with inverted filters on minor struc- 
tures, I designed a filter 400,000 sq. ft. in area for a rock- 
fill dam in Algiers, a cross-section of which is shown 
in Fig. 7, opposite. The body of the dam covers the 
outcrops of several strata of fine sand which, after 
the reservoir is filled, will furnish channels for an 
appreciable flow of seepage towards the base of the 
dam. Since the discharge area will be covered with 
rockfill, incipient piping of the water in the sand 
cannot be detected until it is too late. The inverted 
filter serves to exclude the danger of underground 
erosion without inducing a dangerous concentration of 
flow lines at some other point, but in order to satisfy 
these requirements the filter material must be neither 
too coarse nor too fine. Assisted by the results of 
recent investigations, we are to-day in a position to 
eliminate the danger of piping at a moderate expense. 
| simply by obstructing the escape routes for the solid 
soil constituents without interfering with the flow of 
seepage. 

| The Consolidation of Clays and its Practical Con- 
| seguences.—One of the many factors which has passed 
unnoticed in spite of its obvious practical significance 
is the time element. From experience we know that 
the settlement of buildings or the pressure on the 
lining of tunnels may increase for many years, although 
external conditions remain unchanged ; yet the older 
textbooks on engineering may be searched in vain for 
equations pertaining to earths and foundations which 
contain the time factor. The most conspicuous mani- 
festation of the influence of time on the settlement 
corresponding to a practically constant load, is demon- 
strated by the settlement of buildings located above 
beds of medium or soft clays. The cause thereof was 
found to reside in the low permeability of clay soils. 
For clays, as well as for any other porous materials, 
an increase of load produces a decrease of porosity as 
well as a decrease of thickness of layer. The relation 
between the pressure gq and the void-ratio e (ratio 
between the volume occupied by the voids and the 
solid) can be expressed with fairly close approximation 
by the equation 








e=e, — C, log i> (7) 
where e,. denotes the initial void-ratio, uy the hydro- 
| static pressure in the water content of the clay, and 
| C, and q, are empirical constants. Since the voids of 
a clay in its natural state are almost or entirely filled 
| with water, a decrease of the porosity of a clay is 
| accompanied by an escape of a corresponding amount 
|of water. Due to the low permeability of clay, this 
escape can only occur very slowly. 

The mechanics of this time-lag of consolidation are 
illustrated by Fig. 9, opposite, which shows a cylinder 
with a system of perforated pistons maintained in their 
relative positions by two sets of spiral springs. The 
cylinder is considered to be completely filled with water. 
If a load q per unit area is applied to the uppermost 
piston, it cannot possibly descend to its ultimate 
position until the excess water has escaped from all of 
the various compartments. Hence, at an early stage 
of the process of compression, the springs located in the 
lowest compartments will be under no compression. 
As a consequence, the entire load g must be carried by 
the water in these compartments, and the water rises 


in the standpipe 8 to an elevation 1 above the position 


Y%o 
which it occupied before the application of load. As 
time goes on, the pressure in the springs increases, 
and a corresponding decrease in the pressure of the 
water takes place, as shown by a drop in the water 
level in the standpipe. A similar process occurs in a 
layer of clay after loading its surface. The mechanics 
of this process can be expressed by a partial differentia! 
equation of the second degree, which is known as the 
fundamental] equation of the process of consolidation. 
In this equation one of the variables is represented by 
the factor “‘time.”’ 1 was invited to co-operate in a 
case which proved to be a large-scale illustration of 
the theory of consolidation. The owners of a steam- 
power plant desired to open up a private water supply 
for their power-house. For this purpose a well was 
excavated through the clay, down to a layer of water- 
bearing gravel located between the base of the clay 
and the surface of the underlying rock, The owners 
were overjoyed with the abundant water supply which 
was obtained, but their joy was tempered by their 
simultaneous discovery that the time-rate of settle- 
ment of the power-house had increased tremendously. 
Within a few months the corner adjacent to the well 
had subsided more than | ft. In spite of the coinci- 
dence between the beginning of the pumping operations 
and the beginning of the increased rate of settlement, 


no one suspected a causative relation between the 
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phenomena, and the incident was considered mysterious. | 


Hence the owners were surprised when the settlement 


practically ceased, after the well had been closed upon | 


my suggestion. 
Settlement of Footings and of Raft Foundations.— 


| LAUNCH OF H.MS. ‘ 


MESSRS. CAMMELL LAIRD AND 


Settlement due to the lowering of the ground-water | 


level is one of the many vital topics passed over in 


(For Description, 


silence in the older printed sources of information for 


civil engineers. The settlement of footings and of raft 
foundations is another. The instructions which the 
reader finds for the design of such foundations are 
limited to simple rules for selecting the allowable 
bearing pressure, using as a guide either the general 
appearance of the soil (sand, stiff clay, etc.) or else 
the results of loading tests to be performed at the 
building site at the elevation of the base of the future 
foundation. The reader is free to believe that he 
need not worry about settlement if allowable bearing 
pressures are not exceeded. To say the least, he is 
most likely to believe that the settlement will be 
uniform, provided a uniform distribution of the pressure 
over all the loaded area is obtained. Unfortunately, 
neither of these two widespread opinions is justified 
except under certain very limited conditions. Accor- 
ding to the results of a general survey conducted by 
Mr. L. Casagrande, in connection with bridge piers 
and abutments on German highways, the settlement 


of these structures ranged between the following 
limits : 
| | 
| Average 
as as Soll P: — Settlement 
Struc — « of Tons per sq. ft. In. 
tures —_—— 
From | To From To 
| 
| 
21 Sand, gravel 1*5 3-0 | 0 O-4 
i Boulder clay, sand | 
or gravel with ; 
clay 2-5 4-0 0 0-8 
~ Clay, loess, loam, 
ete 1-1 2-6 2 8 
9 Silt 1-1 2-0 8 40 


Since the conceptions regarding the admissible unit 
load for different types of soil are approximately the 
same all over the world, the above-quoted figures can 
claim more than a local interest. The assumption 
that a uniform load distribution also involves a uniform 
settlement is not only in contradiction to the theory 
of Boussinesq, published in 1885, but it is also in 
contradiction to practical experience. Some years ago 
| was called upon to design the foundation for the 
cylindrical tank in Fig. 11 (a), on page 567 to 
be built of welded-steel plates. Since I expected, in 
accordance with the theory of Boussinesq, a bowl 
shaped settlement, 1 considered it necessary to provide 
a very flexible support for the bottom of the tank. 
As a consequence the bottom was placed on a feebly- 
reinforced concrete slab, 4 in. thick. Fig. 11 (6) shows 
a section through the bottom at two different periods 
after the tank was filled for the first time. In spite of 
a perfectly uniform distribution of load the settlement 
exhibited the anticipated characteristics of a shallow 
bowl. The design of foundations depending on allow- 
able bearing-pressure methods is based on the tacit 
assumption that the settlement merely depends on 
the nature of the soil to a depth of 10 ft. 
base of the foundation. In reality, settlement depends 
on the character of the soil profile to a depth of at 
least 14 times the width of a building, on the size 
and spacing of the footings, on the depth of a foun- 
dation, and—last but not least—on the location of 
the footings or of the loaded section of a raft with 
reference to the outer boundaries of the area covered 
by a structure. If the subsoil contains beds of clay 
the settlement is also a function of time. 

Settlement of Pile Foundations.—If the top strata 
of the subsoil are too soft to carry the weight of a 
building, the weight can be transferred to a lower 
stratum by means of piles. Textbooks prescribe either 
the use of pile-driving formulas or the making of 
loading tests for the purpose of estimating the bearing 
capacity of piles. Pile-driving formulas are based on 
Newton’s theory of impat and represent the relation 
between the penetration produced by the blow of a 
hammer and the corresponding resistance Qg counter- 
acting the penetration of a pile. It is obvious that 
the quantity Qg represents the dynamic resistance, t.¢., 
the resistance of the pile to a very rapid penetration. 


In 1925, I published the results of investigations which | 


showed that there is no relation whatsoever between 
the dynamic and the static resistance of piles, except 
in the relatively rare case in which piles are entirely 
embedded in sand or in some other highly permeable 
material. 
in a few exceptional cases, and in general they can be 
considered to be only a crude means for estimating the 
relative bearing capacity of individual piles. 
tests furnish information coygcerning 
between load and settlement for an individual pile. 


below the | 


Pile-driving formulas are dependable only | 


the relation | 
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| Both theoretical considerations and experience leave 
no doubt that there is no relation whatsoever between 


the settlement of an individual pile at a given load | 


and that of a large group of piles having the same load 
per pile. The widespread opinion, that a favourable 
outcome of a loading test excludes the possibility of | 


serious settlements of an entire pile foundation, ranks | incompatible 
among the most incomprehensible and most detrimental | 


prejudices in the field of civil engineering. 

An impressive example of the practical consequences 
of this prejudice is illustrated by Fig. 12 on page 567. 
This monumental structure was intended to serve as 
an outstanding example of high-grade engineering. 


| According to a statement published by the designers 


during the preliminary work, the foundation was 
designed so as to exclude the possibility of any settle- 
ment in excess of », in. In order to be sure of this 
prediction, the site was explored by means of 21 test 
borings and three test shafts. In addition, 80 test 


piles were driven and 38 loading tests were performed. | 


On the basis of the results of the loading tests and 
the pile-driving records, the designers modified the 
pile-driving formula so as to adapt it to the subsoil 
conditions in existence at the site of the building. 
Finally the piles were laid out in such a manner that 
every pile carried exactly the load required to produce 
a settlement of J, in. The results of these costly and 
painstaking efforts are shown in Fig. 12 (6) and (c): 
twelve years after construction was completed the 
maximum settlement was nearly 8 in. and the 
differential settlement exceeded 6 in. Even to-day, 
whenever I visit the building, I notice cracks which 
I have not observed before. According to the accepted 
rules for the design of steel-framed buildings, the 
members of the structure are designed on the assump- 
tion that the building rests on a perfectly rigid base. 


If the subsoil is compressible the base of the building | 


tends to assume the shape of a shallow bowl, yet the 


Loading | stiffness of the walls resists this tendency to a certain 


extent. This brings about a transfer of part of the 
weight of the building from the inner columns to the 
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outer ones. As a consequence the stresses in, at least. 
the lower part of the steel frame, are apt to be very 
different from those that the designer anticipated. 
| This condition exists in every steel-framed building 
| 


which has been constructed above beds of clay. Such 
a condition is a potential source of danger and is 
with the fundamental rule that the 


factor of safety for every member of a structure should 
| be approximately the same. Thus far, nothing is 
| known concerning the percentage of deviation of the 


| stresses from the theoretical stresses. It would 
therefore seem worth while to secure some pertinent 
| information. 

Sampling and Testing.—The fundamental require- 


jment for an adequate forecast of settlement is an 
| intimate knowledge of the compressibility of all clay 
strata contained in the subsoil down to a depth equal 
to at least 1} times the width of the area covered 
| by a building. More than twenty years ago, when 
engaged in the survey of landslides along their rail- 
| roads, the members of the Swedish Geotechnic Com- 
| mission noticed and described the softening influence 
| of kneading a clay at unaltered water content. At a 
later date, Mr. A. Casagrande discovered a similat 
influence of kneading on the resistance of clays to 
compression while laterally confined. As a result o 
these discoveries it became necessary to develop 
methods for securing undisturbed samples, and to-day 
in many countries a 5-in. undisturbed sample can be 
ordered without any further comment and be obtained 
at a reasonable price. At present, Mr. J. Hvorslev is 
preparing a detailed report on the problems and current 
methods of sampling soils and the equipment employed. 
This report is being prepared for the Committee on 
Sampling and Testing, Soil Mechanics and Foundations 
Division of the American Society of Civil Engineers. 
While discussing the different branches of applied 
soil-science I quoted numerous incidents involving 
damage to property. In all these cases damage was 
due to the fact that soil had behaved in a manne! 
different to that which the designers had anticipated. 














os ee 











ARE a 8 — 





MAY 12, 1939.] 


ENGINEERING. 





569 














Such cases invariably result in the embarrassing | 
question: Who is responsible? At the beginning | 
of the century the engineer was entitled to consider 
the misbehaviour of his structure as a deplorable 
act of God, and he was able to justify his claim by 
producing textbooks containing the essence of the 
knowledge of contemporary authorities. This excuse, | 
however, will certainly not hold for ever, and the | 
time is approaching when the courts will decide 
against the designer who refuses to take notice of 
the existence of soil mechanics. Hence it is in the 
vital interest of all members of the profession to 
become familiar with the subject by active participation 
in the efforts to broaden our knowledge of this important 
science. j 

There is no doubt in my mind that the mastering | 
of our youngest science will greatly increase the | 
capacities of the experienced engineer. My opinion 
has repeatedly been confirmed by the statements of 
seasoned practitioners who were open-minded enough 
to appreciate and to digest the fruits of our labours. 
At the same time, I cannot help feeling deeply con- 
cerned about the self-confidence inspired in many 
members of the incoming generation of engineers by 
our knowledge, because, quoting from the first James 
Forrest lecture delivered by Dr. Anderson in 1893,* 
‘There is a tendency among the young and inex- 
perienced to put blind faith in formulas, forgetting 
that most of them are based upon premises which are 
not accurately reproduced in practice, and which, in 
any case, are frequently unable to take into account 
collateral disturbances, which only observation and 
experience can foresee, and common sense provide 








against.” In 1893 this remark was aimed at the 
incoming tide of  theoretically-trained structural 
engineers. To-day, in 1939, these golden words should 


be framed, to adorn the wall of every room in which 
research in soil mechanics is carried on. To accomplish | 
its mission in engineering, science must be assigned the | 
role of a partner and not that of a master. 








H.M. BATTLESHIP 
‘**PRINCE OF WALES.”’ 


Tue battleship Prince of Wales, the second vessel of | 
the five constituting the new King George V class, was | 
launched from the Tranmere shipyard of Messrs. 
Cammell Laird and Company, Limited, on May 3, | 
the naming ceremony being performed by H.R.H. the | 
Princess Royal. It will be recalled that Her Royal | 
Highness launched H.M.S. Rodney from the same yard | 
in 1926. The weather conditions were perfect, and | 
although the slight breeze was against the tide, its | 
force was not sufficient to delay the required rise in 
water level, the launch taking place precisely at the 
intended hour of 11.0 a.m. As will be seen from the 
illustration on the opposite page, the vessel was launched 
on two ways, unlike the Rodney, which was supported 
by additional bilge ways. 

The Prince of Wales and her sister-ship, King 
George V, now completing at the Walker Naval Yard 
of Messrs. Vickers-Armstrongs, Limited, were ordered 
in July, 1936, and the keels of both were laid on 
January 1, 1937—the day after the expiry of the 
Washington Naval Treaty and also of the London 
Treaty of 1930. In view of the anticipated provisions | 
of the London Naval Treaty of 1936, however, between | 
Great Britain, France and the United States, the 
standard displacement of these two ships, and of the | 
three further vessels of the class, was limited to 35,000 | 
tons. The three additional vessels, Duke of York 
(originally named Anson), Jellicoe and Beatty, 
formed the battleship provision under the 1937 pro- | 
gramme of new construction and were ordered, respec- | 
tively, from Messrs. John Brown and Company, Limited, 
Messrs. Swan, Hunter and Wigham Richardson, 
Limited, and Messrs. Fairfield Shipbuilding and Engin- 
eering Company, Limited. Although, by programme, 
they were a year later than the Walker and Birkenhead 
ships, the keels of all three were laid within six months 
of the earlier pair. The main armament is to consist 
of ten 14-in. guns, and the secondary armament, of 
sixteen 5}-in. guns, mounted in pairs in turrets. A 
powerful anti-aircraft armament will also be carried. 
At the luncheon which followed the launch, Mr. 
Geoffrey Shakespeare, M.?., Parliamentary Secretary | 
to the Admiralty, stated that the weight of armour 
on the Prince of Wales would exceed the displace- | 
ment tonnage of the earlier Prince of Wales, com- 
pleted in 1904. The designed speed has not been 
disclosed, but it is stated to be higher than that of the 
Nelson and Rodney, which are 23-knot ships. The 
machinery will consist of the well-established combina- 
tion of twin-screw geared turbines and water-tube 
boilers. The full complement will amount to about 
1,500 officers and men, as the vessel is to be fitted as 
the flagship of a second-in-command. The Prince of 
Wales is expected to be commissioned in 1940. 
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| that the cement used should have a strength of 250 Ib. 
| per square inch after 7 days’ water storage; 350 Ib. 
| per square inch after 28 days’ water storage; and 


| storage. 


CONSTRUCTIONAL METHODS ON 
GERMAN MOTOR ROADS. 


Mvon interesting information bearing on the methods 
of construction employed on the new motor roads in 
Germany is contained in a report entitled ‘‘ Concrete 
Road Construction on the Reichsautobahnen,’’* com- 
piled by Mr. F. G. Turner and recently published by 
the Ministry of Transport. The information was 
collected during the visit of a technical committee 
of the Roads Department to Germany in July, 1937. 
The report states that the new system of trunk roads 
is planned to have an ultimate length of 4,400 miles ; 
up to the present, 650 miles have been completed. 
The main features of the system are that the roads 
are to be used by mechanically-propelled vehicles 
only ; that there are no level crossings; that com- 
paratively few other roads are connected to the system ; 
that there are dual carriageways, each 24 ft. wide ; 
and that vehicles are not allowed to stop on the roads, 
parking places being provided every 10 or 12 miles. 
The speed of vehicles on the system varies from about 
45 miles to 75 miles an hour. Travelling between 
Berlin and Brunswick, the Committee estimated the 
average speed to be about 55 miles an hour. The 
riding qualities of the roads were found to be excellent. 

All constructional work in progress which was 
inspected was on a sandy sub-soil. The formation 
was, in every case, compacted by a spreader, or levelling 
beam, followed by a tamping beam. The beams 
covered the full width of the carriageway. The tamping 
force used was approximately 3 tons per square foot. 
The specifications called for the earthwork to be formed 
within a limit of accuracy of 2 in. and the concreting 
contractor was required to finish the formation true 
within 3 in. before concreting began. The finished 
formations were observed to be very firm. A layer 
of tough paper, to reduce friction, was laid between 
the concrete slab and the earth. It was specified 


420 lb. per square inch after 28 days’ air and water 
No limit for shrinkage was fixed. It is 
stated that only about 30 per cent. of German cement 
manufacturers could comply with the specification, 
but, as ample supplies of material were, none the less, 
available, the specification was maintained. Coarse 
and fine aggregates were carefully selected. For 
fines, two grades of sand were usually specified. There 
were three, four or five gradings of coarse aggregate. 

Batching was effected by weight, usually at a railway 
siding which might be several miles from the construc- 
tion site. The aggregates were delivered by rail to 
silos from which skips were charged with the correct 
mix. The cement was then added and the skips 
transported to the mixers on the construction site. 
The water ratio varied from 0-4 to 0-5 depending on 
the aggregate and the concrete was laid in two courses, 
usually with 7 per cent. more water in the top course 
than the lower. An example of a bottom-course 
concrete used on the Mannheim-Karlsruhe road is 
quoted as follows :— 


Water-cement ratio 46 per cent. 
Cement, per cub. m. 325 kg. 

m batch 300 kg. 
Proportions of mix non 300 : 1,800 kg. 
Water needed per batch 138 litres. 


The use of a low water content and, consequently, 
high-strength concrete, is made possible by employing 
consolidating and finishing machines. It is because 
it has been considered that such machines cannot 


| satisfactorily compact 8 in. of concrete, which is the | 


usual thickness, that two courses are laid. The bottom 
course is 6 in. thick and the upper 2 in. It is stated 
that the makers of the compacting machines claim 
that this idea is not correct and that the latest types 
of machine could satisfactorily compact 12 in. of con- 
crete, In the earlier roads, steel reinforcement was 
used, but this practice has now been discontinued. 
The reason appears to be the shortage of steel, although 
the report quotes one view that was expressed to the 
Committee to the effect that ‘the small amount of 
steel that has been used could not possibly prevent 
cracks from occurring, and therefore it could be 
omitted.” 

The concrete is laid in slabs 12 ft. wide and 26 ft. 
long. The road slopes uniformly, with no camber, 
so that the longitudinal joints are simple butt joints. 
The transverse joints are all expansion joints } in. wide 
at the bottom and } in. wide at the top. They are 
not staggered. The joints are formed with a wooden 
batten about 5 in. deep placed and left at the bottom 
of the slot. Above this a Wieland jointing strip, 
24 in. deep, is laid and the concrete is then laid con- 
tinuously without regard to the joints, so that there 
is a thickness of about } in. of concrete at the top of 
the joint about the Wieland strip. This latter is a 





hollow steel form, 24 in. deep and } in. wide. It is 
made in lengths of about 12 ft. and before being placed 
in position is painted on the sides with bitumen. It 
fits over the wooden batten and lies above it, as already 
explained. Immediately after the finishing machine 
has left the surface of the concrete, a shelter on wheels, 
running on rails, with a platform a few inches clear 
of the concrete, is run into position. Men working 
in this shelter remove the concrete on top of the Wie- 
land strip and finish off the arrises by hand. The 
Wieland strip is left in the concrete for three or four 
weeks, steam then being blown into it through a hole 
at one end and passing out through a hole at the other 
end. This procedure melts the bitumen and the strip 
is then withdrawn. The space, 3 in. deep, between 
the concrete slabs, above the wooden batten, is then 
filled with a bitumen and asbestos. The wooden 
batten remains in place. It is stated in the report 
that in every case inspected by the committee some 
of the mixture had been extruded and formed a protu- 
berance on the surface at the joint. The material, 
however, did not seem sticky. Immediately behind 
the working shelter, mentioned above, a train of shelters 
long enough to cover one day’s work, about 220 yards, 
is passed over the concrete. As these shelters pass 
forward the surface behind them is covered with 
plaited straw mats, or sand, kept wet for three weeks. 
Sometimes the concrete is watered every day for about 
a week after this protection has been removed, The 
road surface is required to be finished to an accuracy 
of 0-16 in. in 13 ft., any greater inaccuracy than this 
being removed by grinding. Such grinding was neces- 
sary in a number of places on the Berlin-Brunswick 
road, but it is stated that grinding is almost unknown 
on recent work. 

The report states that the reputed cost of the concrete 
carriageway on the Reichsautobahnen was 10 marks 
per square metre. Taking 12 marks to the pound, 
this is equivalent to 13s. 4d. per square yard. The cost 
of the roads was given as 250,000 marks per kilometre, 
which, at the same rate of exchange, is 33,4001. per’ 
mile. It is stated that, comparatively speaking, the 
roads are carrying ‘* very little traffic indeed.” Rough 
counts on the road between Berlin and Brunswick 
and on the road between Heidelberg and Mannheim 
showed, in each case, about 150 vehicles per hour, 
or roughly nine vehicles per yard width per hour. 
The report concludes with various observations made 
as a result of inspection of the roads. The remarks all 
refer to roads within 70 miles of Berlin. It was noted 
that concrete constructed in 1934 and 1935 has not 
cracked as much as that constructed before 1934. 
In this connection it should be mentioned that machine 
finishing was introduced about 1934 or 1935. It was 
also noted that unreinforced concrete laid on a cambered 
road without a longitudinal joint had cracked at the 
centre of the carriageway where the width was 15 ft. 
or more, and that unreinforced slabs are likely to 
crack transversely if they are more than 30. ft. long. 
Several of the roads which have a considerable number 
of cracks carry very little traffic. 

Our summary of various parts of this interesting 
report is necessarily selective and we have not attempted 
to deal with the important sections dealing with the 
road machinery. Mr. Turner has collected much 
valuable information and presented it in an informative 
way. The report should be in the hands of all who are 
concerned with road construction ; in view of the very 
modest price at which it is published, there is no reason 
why it should not be purchased by the most junior 
members of surveyors’ or contractors’ staffs. 








Tue Famo Dieset-Enoinep Tractor: Erratrom.— 
In connection with the description of the Diesel-engine 
tractor shown by Messrs. Famo Fahrzeug und Motoren- 
werke, of Breslau, at the Leipzig Fair, which appeared 
in our issue of April 21, it was stated that the firm also 
built petrol tractors. We are now informed that this is 
not correct ; they build Diesel tractors only. These have 
either an electric starting arrangement or a petrol hand- 
starting device. The rubber-tyred tractor shown in 
Fig. 8 of the Leipzig Fair article is spring-mounted on the 
front axle only. 





ProposED BROADCASTING DEVELOPMENTS. — The 
| British Broadcasting Corporation announces that, as the 
result of the re-allocation of wavelengths recently decided 
| upon at the European Wavelength Conference at Mon- 
| treux, certain changes will be made in the wavelengths 
of British broadcasting stations from March 4, 1940. It 
is also announced that the new transmitting stations at 
Slant Point and Clevedon will be opened on Monday, 
June 14. The stations at Washford, Bournemouth and 
Plymouth will then be closed down. The first of the 
new stations will use a power of 100 kW and a wave- 
length of 285-7 m., while that at Clevedon will use a 
power of 20 kW and a wavelength of 203-5m. Further, 
a contract has been placed with Messrs. Marconi’s Wire- 
less Telegraph Company, Limited, for the supply of two 
120-kW ‘transmitters to replace the existing 70-kW 





* H.M. Stationery Office. Price 3d. 


regional transmitters at Brookman’s Park and Moorside 
Edge. 








NOTES. 


Tue Ministry of Labour provisionally estimates that 
at April 17, the number of insured persons between 
the ages of 16 and 64 in employment in Great Britain 
was, approximately, 12,511,000. This was 108,000 
more than the total for March 13. It is estimated 
that on a comparable basis there was an increase of 
approximately 270,000 compared with April 4, 1938. 
Employment improved between March 13 and April 17 
in building, public-works contracting, agriculture and 
horticulture, shipbuilding and repairing, engineering, 
iron and steel manufacture, the motor-vehicle, cycle and 
aircraft industries, metal-goods manufacture, the cotton 
and tailoring industries, the distributive trades, the 
hotel and boarding-house service, and entertainments, 
sport, and railway and shipping services. On the other 
hand, employment declined in the wool, textile, and 
hosiery industries, and in boot and shoe manufacture. 


At April 17, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain 
were 1,343,295 wholly unemployed, 238,729 tem- 
porarily stopped, and 62,370 normally in casual 
employment, making a total of 1,644,394. This was 
82,535 less than the number on the registers at March 13, 
and 103,370 less than at April 4, 1938. The total on 


April 17 comprised 1,217,085 men, 48,935 boys, 
327,116 women, and 51,258 girls. 
The total of 1,644,394 registered unemployed | 


included 1,492,971 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants according to the length of the last 
spell of registered unemployment is as follows : 
283,000 (19 per cent.), 12 months or more; 1,026,000 
(69 per cent.), less than six months; 815,000 (55 per 
cent.), less than three months ; 629,000 (42 per cent.), | 
less than six weeks. Of the persons on the registers at 
April 17, about 57 per cent. were applicants for insur- 
ance benefit and about 34 per cent. for unemployment 
allowances, while about 9 per cent. had no applications 
for benefit or unemployment allowances. 
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The change-over of shifts, it is stated, should be 
effected in a period not exceeding ten days, at the end 
of which the employers should give the workers a 
holiday. At the same time a period not exceeding 
15 days could be introduced, it is suggested, for shifts 
working less than ten hours a day. Special attention 
should be given to wages and allowances so as to ensure 
that they are not reduced by the restriction of working 
hours entailed by the adoption of the shift system. 
New hands with no experience should be given special 


training for a certain time before being incorporated | 


in a shift, while the various operations and processes 
should be split up as far as possible with a view to 
their simplification. 


The weekly organ of the International Labour 
Office at Geneva states that a Japanese Imperial Order 
has been promulgated relating to the registration of 
the vocational qualifications of seamen. The Order 
provides that persons belonging to certain groups, 


but not being in the service of the army or navy, or | 


members of the medical, dental or pharmaceutical 
professions, must inform the Maritime Division of the 
Bureau of Communications in their district of residence, 


of all details relating to their vocational qualifications | 


before July 15 each year. These groups are as follows : 
(a) persons holding seamen’s certificates ; (b) persons 
who have completed their training in one of the seamen’s 


| training institutes nominated by the Minister of Com- 


munications within the last three years, or who have 
landed within the last three years from a vessel on 
board which they have served after completing such 
training ; (c) persons having more than a year’s service 
on board a vessel covered by the Seamen’s Act, which 
they had left within the last three years ; persons on 
board such vessels are not covered by the obligation 


under this order, as they are already under adminis- | 


trative supervision in consequence of their being | 


registered with the competent authorities. 


The notification must indicate the name and date 
of birth of the seaman concerned ; his present place of 
residence and place where his civil status is registered ; 
military status; education; number on the Seamen’s | 


| Register; number of his seamen’s employment book 


The report of the General Federation of Trade 
Unions for the first quarter of the current year states 
that the number of affiliated societies is now 91, of 
which 57 are on the higher scale, 32 on the lower scale 
and 2 on both scales. The membership on which 
contributions are based is 348,080, of which 226,777 
is on the higher scale, 111,597 on the lower scale 
and 9,706 on both scales. The gross membership is 
359,550. During the three months which ended on 
March 31, the sum of 6,544/. lls. was received in 
contributions and 217/. 11s. 84. paid out in benefits. 


At a meeting in London last week, the General 
Council of the Trades Union Congress decided to call 
a meeting of executive representatives of affiliated 
organisations to consider the position arising out of 
the Government's introduction of conscription. The | 
conference is to take place on May 19 in the Central | 
Hall, Westminster. 


The first ballot in the election of a successor to Mr. 
Little as president of the Amalgamated Engineering 
Union has resulted as follows :—B. Anderton (Plaistow) 
1,419, R. Brierley (Oldham) 4,463, H. Bryson (Hartle- 
pool) 3,497, J. Burnett (Brighouse) 2,320, A. J. Caddick 
(Portsmouth) 7,503, W. H. Hutchinson (Lambeth) 
11,014, R. Openshaw (Crewe) 8,791, J. Tanner (Fleet 
Street) 13,961, W. F. Watson (London 3) 2,234, P. S. 
Wilde (Battersea) 698, L. D. Youd (High Wycombe) 
1,720. A second ballot is now in progress, the two 
candidates being J. Tanner and W. H. Hutchinson. 
Mr. Tanner is a member of the executive council and 
Mr. Hutchinson one of the Union’s national organisers. 


An explanatory memorandum attached to a circular 
issued by the Japanese Minister of Social Welfare 
states that in view of the prevailing circumstances, 
the general organisation of work in shifts is strongly 
recommended as a means of raising industrial output 
to a maximum, strengthening the protective measures 
for labour employed in munition factories, and allevia- 
ting unemployment caused by the Government mono- 
polisation of raw materials. As for the organisation 
of work in shifts, each factory should adopt its own 
methods with a view to securing an optimum output. 
In principle, daily hours of work should not exceed 12, 
and the hours worked by each shift should be as short 
as possible. A three-shift system should be preferred 


for dangerous and unhealthy operations, those which 
entail the handling of heavy objects or require concen- 
trated attention or deep reflection, or operations per- 
formed by a large number of young persons under 16 
years of age or women, to whom protective legislation 
applies. 


}expression, “‘ he left work voluntarily ” 


and name of the administration which issued it, if he 
possesses such a book; the class and number of his 


| seaman’s certificate if he holds such a certificate ; his 
| occupational record ; his present speciality ; the amount 


of his wages or salary, if any ; his state of health ; civil 
status; number of his dependants; what kinds of ser- 
vice he would be willing to undertake, and any other 
information specified by the Minister concerned. The 
Bureau of Communications may instruct the competent 
officials to inquire into the occupational capacity of 
persons on the register, and to require the latter to 
submit the necessary papers to facilitate supervision. 


In a recent case decided by the Superior Court of 
Pennsylvania, the meaning of the word “ voluntarily ” 


} as used in the State Unemployment Compensation Act | 


was determined. The Section provides that an| 
employee is ineligible for compensation if his un- | 
employment is due to his * voluntarily leaving work.” 


|The claims of two employees were involved in the 


decision. In one case, the employee resigned because 
his physician told him that continued employment in | 
his occupation would endanger his health, while in the | 
other case the employee was discharged, but left his 
employment prior to the effective date of the discharge 
in order to attempt to secure other work. 
' 
In discussing the two cases, the court pointed out 
that the word “ voluntarily”’’ might be used in a 
number of different ways, but with regard to the 
purpose and intent of the Act, the most appeepeiate | 
definition was “of one’s own motion,” so that the | 
meant that | 
the employee left of his own motion and was not dis- | 
charged. It was observed also that voluntary leaving 
was the opposite of a discharge or other action by the | 
employer severing relations with his employees, against | 


the usual and ordinary meaning of the term “ volun 
tarily leaving” in the light of the purpose of the 
enactment. In the case of the employee who was 
discharged, but left his employment a few days before 
| the effective date of the discharge, the court held that 
he was entitled to unemployment compensation from 
the date the discharge became effective. After stating 
that the claimant’s employment was broken or severed 
| as a result of the act of the employer in notifying him 
that he would be laid off, the court declared that * his 
leaving a few days in advance of the time fixed for his 
lay-off, with the employer’s full assent, cannot be 
construed as ‘ voluntarily leaving work’ but only as 
anticipating by a few days, with the consent of the 
| employer, the effective date of his dismissal.” 


On Monday this week the Ministry of Labour issued 
a booklet entitled “ Holidays with Pay; Collective 
Agreements between Organisations of Employers and 
Workpeople.” The report of the Amulree Committee 
on holidays with pay issued in April, 1938, recommended 
that the grant of such holidays under voluntary agree. 
ments between organisations of employers and work- 
people should be extended to the utmost practicable 
extent and at the earliest possible date. The booklet 
now issued summarises the main provisions contained 
in the agreements at present in operation, and gives 
| the text of a number of the principal agreements or of 
| those which include features of special interest. It is 
| pointed out that there is a wide diversity in the terms 
| of the different agreements, and it is believed that the 
| information given, as to the various ways in which 
| the agreements have been framed on all the main 
points which arise for settlement, will be of assistance 
| to those who are concerned in making or revising such 
|agreements. In addition, there is an appendix in 
| which is given a list of the industries or services in 
which collective agreements, providing for payment 
| for annual holidays to wage earners, are known to be in 
| operation. The price of the booklet is 9d., and it may 
| be obtained from H.M. Stationery Office. 





The compilers of the booklet state in the course of 
an introduction that in their report to the Ministry 
of Labour, the Amulree Committee estimated that at 
| the end of March, 1938, annual consecutive days of 
holiday with pay in some form were provided for 
| about 7} million workpeople out of a total of about 
18} million workpeople in the employment field. 
| For the purpose of their estimate, the Committee 
| interpreted the word “ workpeople” as covering 
| manual workers generally and non-manual workers 
j in receipt of not more than 2501. a year, including 
| unemployed workers. Of the total of 7} million, a 
| large proportion were granted paid holidays under the 
| provisions of collective agreements between employers 
| or their organisations and the trade unions concerned, 
| the total number of manual wage earners covered 
by such collective agreements being estimated at about 
3 million in March, 1938, as compared with 14 million 
to 1}? million when the Committee was appointed. 
Since the date of the Committee’s report there has 
been a further extension of collective agreements pro- 
viding for annual paid holidays, and the total number 
of workpeople now covered by such agreements is 
estimated at about 4 million. 


In March, the Chilean Minister for Foreign Affairs 
| promulgated a Decree suspending the issue of immi- 
gration permits until further notice. The preamble 
of the Decree explains that this measure has been found 
necessary largely for administrative reasons. With 


| the present means at their disposal the immigration 


services are not in a position to ascertain wheter 


| persons authorised to immigrate do in fact engage in 


activities of value to the country, and whether the 
capital they bring with them is in fact converted into 
Chilean currency. 





According to the weekly organ of the International 
Labour Office at Geneva, the President of the German 
Nationa] Institution for Employment Exchanges and 



































which “the Act was mainly designed.” ‘Finally, the | Unemployment Insurance has issued a circular explain- 
court declared that where the employee, without action | 2&8 how unemployed Jews may be placed. He states 
by the employer, resigned or quitted his employment, | that the number of unemployed Jews has increased 
that action amounted to voluntarily leaving work, | Substantially, and points out that it is not in the 
“such as to render him ineligible for unemployment | terest of the State that Jewish labour which is capa ble 
compensation under the Act.” For these reasons, the | Of being used should not be found employment, instead 
court held that the employee who resigned because of | Of receiving benefits without giving any service i 
his health was not entitled to compensation, as he | return. All Jews who are unemployed and capa ble 
quitted of his own motion and was not discharged, of work should be placed, he says, as quickly as possible. 
; so as to set German workers free to assist in urgent 
construction work for the State. The attention 0! 
heads of private undertakings is drawn to the necessity 
The court said that it was not within the province of | of engaging Jewish labour as quickly as possible. Jews 
the board * to explore the reasons or mental processes | should be employed, it is stated, in special under- 
which led the claimant to give up his employment.” | takings on development and building work, ete. 
It was pointed out that this would result in too variable Contractors and undertakings will not be penalised, it 
and uncertain results, and would be doing violence to | is added, owing to the fact that they employ Jews. 


dismissed, or laid off by his employer. 














MAY 12, 1939.! 


ENGINEERING. 571 





PNEUMATIC CORES FOR CONCRETE 
PNEUMATIC CORES FOR CONCRETE FLOORS. ae Cones e.ee 


MESSRS. PNEUMATIC CORES, LIMITED, LONDON. Tue hollow concrete floor, generally reinforced, is 
now a well-known method of building construction, 
el fda 73 and is formed either as a whole in situ, or by inter- 
locking pre-cast beams. In either case, some kind of 
shuttering has to be used in order to form the cavities. 
One of the most usual methods is to employ the so- 
called hollow tiles, that is rectangular hollow blocks 
of burnt clay, which are necessarily left in place. 
Clearly, shuttering of a type that can be withdrawn 
when the concrete is set represents a saving in material, 
and it is with such shuttering that the present account 
is concerned. The system has been developed by 
Messrs. Pneumatic Cores, Limited, Grand Buildings, 
Trafalgar-square, London, W.C.2, and is illustrated 
in Figs. 1 to 3, on this page. As may be inferred 
from the title of the firm, and as will be evident from 
the illustrations, the shuttering consists of air-inflated 
bags which are collapsed when their function is ended 
and withdrawn for further use. The same type of 
core is employed for both pre-cast floors and those 
laid in situ, the factors determining which kind of 
floor should be employed being, broadly speaking, 
those of high transport costs or spans longer than 
about 16 ft. Where the floor is to be laid in situations 
not too far from where the beams are made, the pre-cast 
floor is suitable, though even in such cases lengths over 
16 ft. would be awkward to handle. The illustrations 
| above referred to show successive stages in the laying 
| of a long-span floor in place. 
The appearance of the cores is best gathered from 
| Fig. 1. They consist of long bolster-like bags of strong 
| rubber with an inflating valve at one end. The bags 











Fie. 1. Piacine Pnreumatic Cores In PosIrion. |are contained in canvas covers, so that the concrete 
|does not come into direct contact with them. The 
= first stage in constructing a continuous floor is to lay 


the concrete ceiling on temporary centring in the usual 
way. The inflated cores, of the full length of the 
span, are then laid on the ceiling at the required pitch. 
This operation is shown in Fig. 1. In Fig. 2 the 
reinforcement is being placed in position, after which 
the concrete is poured and rammed in the customary 
manner. 
When the concrete is hard, that is, after about 
four hours, the cores are deflated, and can then 
be readily withdrawn from the canvas bag. It is 
necessary, of course, to leave the ends sufficiently 
exposed for access. The operation shown in Fig. 3 is 
| not that of withdrawing the cores, but of withdrawing 
| the canvas covers. These are made with a broad 
tape attached to the centre of the inside of the blind 
end. The tape lies on the surface of the core and 
projects from the open end of the bag. When the 
| core has been removed, the tape is pulled, as shown in 
the illustration, with the result that the bag is peeled 
off the concrete from the blind end outwards. It is, 
of course, turned inside out during the process, and 
eventually comes out altogether, its front part being 
still in position in Fig. 3, and thus possibly giving an 
incorrect impression. The cores have all been removed 
and are seen folded and in a pile to the left of the man 
removing the bags. Concrete is being poured and 
rammed on the inflated cores in the part of the floor 
visible in the background. The intermediate length 
of floor, it may be mentioned, is of special construc- 
tion, as this part of the building houses a safe deposit. 
When all the bags have been removed, the gap 
through which they have been pulled is filled up solid 
with concrete, the floor edges having been wetted and 
hacked where necessary. In this operation the cavities 
are stopped at the ends with the concrete filling. 
In making units for pre-cast floors, the cores are in- 
flated to a pressure of about 5 lb. per square inch, 
and wrapped in Kraft paper to protect them and to 
facilitate their withdrawal when the concrete has set. 
The moulds are then assembled and, with the cores 
placed in them, pushed on a roller conveyor to the 
vibrating table. Here the cores are folded back to 
allow concrete for the soffit, or bottom, to be poured 
in, rammed and levelled while being vibrated, the 
cores being held in position by timbers and holding- 
down bars. The top surface is then trowelled smooth. 
The moulds are next rolled along conveyors to the 
| yards, where they are stacked for their initial set. 
Three or four hours later the cores are withdrawn for 
re-use. The time taken to produce a unit is about 
20 minutes. A somewhat similar process is followed 
in making concrete cavity walling. The units in this 
case consist of two slabs of concrete, each 1} in. thick, 
separated by a 2-in. cavity. The total thickness is 
| thus 5 in., and the usual depth is 14 in., the length 
| being as desired up to 15 ft. A layer of concrete is 
| poured into the bottom of the mould, with suitable 
reinforcement, and is levelled to the required thick- 
| ness. The pneumatic core is then placed on the bottom 
| layer, and galvanised-steel ties are inserted vertically 
at intervals along the sides of the mould. A second 
Fic. 3. Wiraprawine Canvas Covers or Corgs. | layer of concrete is then poured and levelled, the core 
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following the line of the mould sides and ties, so that 
two distinct walls are formed. The completed units 
when built up on edge form a wall with an unbroken 
cavity. The pneumatic core is also employed in the 
manufacture of pre-cast reinforced-concrete hollow 
columns and beams. 

Apart from the saving of tiles, the pneumatic core 
is stated to enable a floor to be laid more rapidly, as 
the core can be placed in position in much less time 
than it takes to lay a line of tiles. The cavity is 
larger than those in tile floors, as the thickness of the 
tiles decreases the cavity, and it is, of course, lighter 
by the weight of the tiles. The cavities can be made 
larger for special purposes by simply inflating the cores 
to a higher pressure. We understand that the pneu- 
matic core method has been in successful use for 
about five years, and Jaat it has been approved in a 
number of countries abroad. It is the invention of 








Mr. ©. B. Matthews, M.Inst.C.E., and Mr. J. G. 
Ambrose, M.Inst.C.E. 
SOME APPLICATIONS OF THE 


SPECTROGRAPH TO THE QUAN- 
TITATIVE ANALYSIS OF FERROUS 
AND NON-FERROUS METALS.* 


By F. G. Barxer, F.L.C. 


It was not until recent years that the findings of the 
early pioneers of spectroscopy have been put to any 
important use in industry. As regards the application 
of the spectrograph to quantitative metallurgical 
analysis, the first systematic investigation in Great 
Britain appears to have been undertaken in 1925 by 
Twyman and Smith under the auspices of the British 
Non-Ferrous Metals Research Association. They first 
investigated its use as a means of estimating certain 
impurities in zine, and in this connection they found, 
from an examination of a series of synthetically pre 
pared samples, that cadmium could be determined 
satisfactorily when present in amounts between 0-001 
per cent. and 0-10 per cent. They also found that the 
elements lead and iron could likewise be examined 
satisfactorily from the same spectrum. In view of the 
success which attended this initial work, the scope of 
the investigation was extended to cover other non- 
ferrous materials, with very satisfactory results. About 
five years ago, a survey was made of the work which 
had been done by the British Non-Ferrous Metals 
Research Association, and by one or two manufacturers 
of non-ferrous metals who had installed spectrographs 
in their laboratories for the routine examination of 
their products. It was evident from the results they 
had achieved that spectrographic methods were suitable 
not only for the rapid detection of constituents in a 
wide range of alloys, but also for the quantitative 
estimation of impurities and minor constituents. It 
was therefore decided to purchase a spectrograph for 
use in the Admiralty Naval Ordnance Laboratory at 
Sheftieldt. 

As spectrographs of three sizes, known as small, 
medium and large, were being made in Britain, it was 
necessary first to decide which would be most suitable 
for the type of work to be done. Each of the instru- 
ments embodies similar general principles in construc- 
tion and covers the same range of wavelengths. 
namely, about 2,000 A to 8,000 A., but the length of 
the spectrum differs in each. It is about 3 in. long in 
the small instrument, 10 in. in the medium, and 
30 in. in the large. For the analysis of most non-ferrous 
metals and alloys the medium size is generally satis- 
factory, but for the analysis of iron and steel the large 
instrument is essential on account of the great number 
of iron lines which appear in the spectrum. Although 
it was the intention at first to apply the spectrograph to 
the analysis of non-ferrous metals, the Laboratory also 
had in view its possible use in the field of ferrous 
analysis, and therefore decided to employ the large 
instrument. 

Spectrographs for metal analysis are generally fitted 
with a quartz prism and optical train, because many of 
the spectrum lines which are best suited to this work lie 
in the ultra-violet range, and quartz does not absorb 
ultra-violet radiations, whereas glass does. 

The spectrograph consists essentially of a heavy iron 
stand, on which the optical system and controls are 
mounted, enclosed by a metal dust-proof cover, and 
also an electrode stand, slit, and camera. The whole 
outfit is of robust construction and all parts are in 
permanent adjustment. As already mentioned, the 
apparatus covers a wave band of 2,000 A. to 8,000 A., 
and the dispersion is such that this would give a 
spectrum about 30 in. long. It would obviously be 
impracticable to use plates of such a length, and the 


* Communication from the Spectrographical Section 
of the Naval Ordnance Inspection Laboratory, Sheffield, 
read before the Iron and Steel Institute on Thursday, 
May 4, 1939. Abridged 


| See pages 104 and 199, ante. 


instrument is, therefore, designed so that the complete 
spectrum can be examined in three sections. This is 
made possible by a system of controls by which the 
prism may be rotated and the plate-holder at the 
same time brought automatically into the correct focal 
position. The system is operated by a drum which is 
situated by the camera. The drum is graduated in 
wavelengths, so that the apparatus can be set for 
photographing any part of the spectrum which may be 
desired. 

A diagram of the optical train of the large quartz 
spectrograph is shown in Fig. 2, on this page. The 
light from the slit is reflected by a small right-angled 
prism to the collimating lens and re 
This reflects 


coated with a mercury-tin amalgam. 


the light back again through the collimator’ lens, | 


which also serves as the camera lens, on to the photo- 
graphic plate. In front of the slit is a wedge-shaped 
piece of metal known as a reducing wedge, the function 
of which is to control the length of the beam which 
falls on the slit. By keeping this length at the mini- 
mum necessary for the subsequent operations of reading 


Fig.2. OPTICAL TRAIN OF LARGE 
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Fie. 8. CONDENSER AND MARKED TILE FOR 
ALIGNMENT OF Licut Source. 


or evaluating the spectra, it is possible to economise 
very consideraly in the use of photographic plates. 
The author generally employs a slit length of 2-5 mm., 
and is able to make 24 separate exposures on one plate. 

The above-mentioned exposures on one plate are 


made possible by means of a plate-holder which can be | 


raised or lowered by a special rack-and-pinion device. 


The first exposure is made at the bottom of the plate, | 
and the latter is then moved downwards by the regis- | 


tered amount. The next exposure is then made, and 
so on until the plate is filled. In front of the plate- 
holder is a mechanically-operated shutter, which can 
be adjusted to suit the slit length chosen and thus 
prevent extraneous light from reaching the plate 
during successive exposures. The electrodes are con- 
nected to a direct-current supply of about 120 volts, 
and the are is struck by bringing them together and 
then separating them until an are of the required 
length is obtained. A regulating resistance is inserted 
in series with the arc to obtain a standard current 
strength. The sample under examination serves as 
one electrode, and for the other a machined rod of the 
same metal, or a rod of graphite, or any spectroscopic- 
ally pure metal can be employed, the selection being 
dependent on the type of metal or alloy under examina- 
tion. For example, when copper or copper alloys are 
being examined, a rod of pure copper is used as the 
other electrode. Similarly for steels examined by the 





by a) 
30-deg. Littrow prism, the back face of which is | 





arc method, a rod of pure iron is used. Rods of various 
metals and graphite of great purity can be obtained 
for this purpose from the manufacturers of spectro 
graphic equipment. Some workers claim that th: 
greatest sensitivity is obtained when both electrodes 
consist of the sample under examination. This prac- 
tice might be desirable when a search is being made for 
minute quantities of elements, but the author finds 
that for most purposes any slight advantage which the 
method might have is-more than offset by the larye 
amount of work involved in machining. The rods 
employed for electrodes have a diameter of about 5 mm., 
and are shaped at the end to a cone of 80 deg. In 
order to avoid contamination, the point is cleaned with 
a file or a shaping tool after each exposure. This, 
however, is not inconvenient, as several rods are in us: 
and can be cleaned and re-shaped at one time. 

The polarity of the sample is of some importan 
D. M. Smith, after carrying out numerous tests, con 
| cluded that the alloy under examination should be mac 
| the negative pole, because the impurity lines have then 
an intensity approximating to that obtained when both 





SPECTROGRAMS VIEWED BY JUDD 
| Lewis COMPARATOR 


| Van Someren also investigated this question and 


electrodes are of the same material. Brownsdon and 
| arrived at the same conclusion. Although the author 
| has not carried out a systematic investigation into this 
matter, he has obtained evidence in support of their 
view and has adopted this practice. If a sample is too 
small or of too low a melting point to be used as an 
| electrode itself, it is placed in a crater freshly prepared 
in a graphite rod; this is commonly known as a 
“ globule” test. The alignment of the light source is 
carried out by opening the spectrograph slit and 
focusing the spectrum on a piece of ground glass which 
is held at the back of the camera in the position that 
the plate would occupy. When in correct alignment 
the stand is fixed, and the correct positioning of fresh 


| electrodes is made possible by utilising the simple 


TaBLe I.—Standard Conditions of Arc Excitation. 
Are gap, 4-0 mm. Slit width, in all cases, 0-015 mm. 











| le 
Positive Wave- | Expo- 
Material. Blec- | Current. band. | sure 
trode. ae i Seconds. 
Copper .. | Copper 4-0 3,000-5,800 23 
Beasees |. - - 4-0 2,800-4,800 30 
Bronzes. . call aa 4-0 | 2,320-3,000 45 
Cupro-nickels . ok 2-5 | 3,000-5,800 23 
Pe 7“ a 2-5 2,800-4,800 30 
Monels .. oi - 2-5 2,320-3,000 45 
Aluminium and | Graphite | 4:0 | 2,800-4,800 60 
allo: | | 
Globule on all | Copper 4-0 3,000—5,800 15 
metals oh ae 4-0 | 2:900-4,800 | 20 
| Graphite | 4-0 | 2,320-3,000 30 
Iron ..| Iron | 25 3,000-5,800 5 
Steel .. oa ie 2-5 | 2,800-4,800 7 
a ¥ -+| o 2-5 2,320-3,000 10 








device shown in Fig. 8, on this page. A white tile } 
fixed on the cover of the spectrograph, and on it tw° 
lines are marked. Between the tile and the electrode 
stand is placed a condensing lens, in such a position 
that the image of the electrodes is focused between 
the two lines when the spectrum from the same source 
is in focus at the back of the camera. The period of 
exposure employed when photographing spectré 
depends on the nature of the material under examina- 
tion, the elements sought, and the technique employed, 
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but exposures generally are of less than one-minute 
duration. 

Standard Conditions for the Arc Spectra.—The condi- 
tions which have been standardised by the author for 
taking arc spectrograms are shown in Table I, on the 
opposite page. The material, shown in the first 
column and constituting the sample, is always made 
the negative electrode. The differences in current 
and exposure shown are found necessary in order to 
obtain spectrograms of suitable intensity for evaluation. 

It is evident, from an examination of a spectrum, 
that there are a large number of lines of variable 
density and an apparent lack of regularity in their 
arrangement. In places, however, small groups of 
lines, or pairs of similar intensity are seen lying close 
to each other. The latter are known as “ doublets,” 
and as their position in the spectrum is always constant 
they soon become familiar to the operator, and are of 
great assistance when evaluating spectrograms. In 
spite of the apparent irregularity of the lines, it has 
been shown, with certain elements which give less 
complex spectra, that there is some order in their 


several lines are marked with the symbols of the | them to estimate the impurities in a similar metal of 
elements that they represent. In lining up the plates, | unknown purity, provided that all the spectra were 
“‘ doublets ” and other distinctive groups of lines, which |taken under the same conditions. This method has 
have already been mentioned, are found most useful. been employed for the quantitative examination of 
An example of what is seen when looking through the | metals and is known as the “ external comparison ”’ 
eye-piece of the comparator is given in Fig. 11, on the | method. Such comparisons are conveniently made in 
opposite page. The upper half of the picture isa stan- | the Judd Lewis comparator. For accurate work this 
dard spectrum. The figures at the top represent wave- | method requires a very rigid adherence to standard 
lengths and the symbols lower down indicate the | conditions in the preparation of the spectra, and even 
elements corresponding with the lines immediately | then the accuracy obtainable is not of a satisfactory 
above them. The lower plate, which contains the | order for accurate quantitative work. A very exten- 
unknowns, shows the spectra of three different samples. | sive collection of standard plates is also required if the 
It will be seen that the first contains a trace of alumin- | range of material to be examined is wide. 
ium, the second a little more, and the third a little less.| The foregoing objections are largely overcome by 
The manganese content, which is indicated by the | another method known as the “ internal comparison ” 
strength of the three lines which lie close together method, which was originally proposed by Gerlach and 
under the symbol “ Mn,”’ also falls in the same order | Schweitzer. They suggested that the densities of lines 
as for aluminium. All the samples contain an appreci- | due to the element being evaluated could be compared 
able quantity of lead. Fig. 14, on this page, affords | with the densities of lines of a major alloying element 
another example of how increasing amounts of an| within the same spectrum. As an apparatus such as 
impurity are readily detected in the spectrum. The | the Judd Lewis comparator is usually employed for 
alloy in this instance is brass, and the impurity bismuth. | making such comparisons, it is necessary that the two 
| lines to be compared shall be sufficiently close to appear 














Bi. | together when viewed through the eye-piece. To see 
Per cent. how this principle is applied the spectra shown in Fig. 14 
| may be examined again. It is known that one of the 
pe) | most sensitive lines for bismuth has a wavelength of 
3,068 A., so that to determine whether bismuth is 
| present one first looks for this line. If no line is present 
it can be said immediately that the bismuth content of 
| the metal is less than a certain amount. This amount 
| is dependent on the conditions under which the spec- 
| trum was taken, but is generally very small. Under 
| the conditions employed in the author’s laboratory for 
| the analysis of brass the smallest amount that can be 
| detected is 0-0003 per cent. By varying the conditions 
|of arcing and exposure, however, it is possible to 
detect much smaller amounts, To draw up data for 
| the quantitative determination of bismuth in brass one 
| first looks for copper lines which have an intensity 
similar to that of the bismuth line to be examined, 
As the field covered by the comparator is similar to 
that shown in Fig. 14, any suitable copper line which 
0-0010 | appears there can be chosen. It will be seen that the 
| copper line marked 3088 resembles in intensity the 
| fainter of the 3068 bismuth lines. On closer examina- 
| tion it will be seen that the line is of about the same 
| intensity as the bismuth line corresponding to 0 -0007 
| per cent. of that element. This gives the first standard. 
0-0015 | Lines used for such comparisons are known as “ line 
pairs.” On the last spectrum but one it will be seen 
| that the 3116 copper line is about equal in intensity 
| to the bismuth line corresponding with 0-002 per cent. 
| of bismuth, which gives another standard. Similarly, 
'when the bismuth content is 0-007 per cent., the 
3068 bismuth line is comparable with the 3074 copper 
| line, which is of equal intensity, but for quantities 
| between 0-002 per cent. and 0-007 per cent. of bismuth 
| it is necessary to search for other comparison lines. In 
| this manner a table is compiled to cover any desired 
|range of composition which is capable of estimation 
0-0060 | by such a method. 
As the Admiralty specification for brass permits 
Kol 0-005 per cent. of bismuth, it will be evident that, 
fe, Re | since as little as 0-0003 per cent. can be detected and 
io CUE |a distinction made between amounts that differ by as 


0-0003 


0-0007 


0-0020 








Fie. 14. Sprcrrograms or Brass ContarIntnc BISMUTH. 


grouping, and that they conform to formulz which have 
been evolved mathematically. In complex spectra, 
however, such as those now under discussion, the 
problem of such grouping is extremely involved and 
beyond the scope of this paper. A point of the greatest 
importance, however, is that, in spite of the fact that 
over 14,000 lines given by different elements have 
been found and logged between wavelengths of 
2,000 A. and 6,000 A., no two elements have been 
‘liscovered to give a line in exactly the same position. 
In many instances, however, they may be very close 
together. 

The positions of the lines given by any element are, 
therefore, characteristic of that element, and serve as 
& means of identifying it. The most convenient and 
accurate method of describing the position of a spec- 
trum line is to give the value of its wavelength. 
lables for all the principal lines in spectra for all the 
elements are available in publications such as H. 
Kayser’s handbook and Twyman and Smith’s Wave- 
Length Tables for Spectrum Analysis. 

Judd Lewis Comparator.—This identification of lines 
in &@ spectrum is made fairly simple by the use of an 
‘nstrument known as the Judd Lewis comparator. It 
consists of a two-way microscope, by which objects 
placed beneath the two objectives may be viewed 
through one eye-piece. The stage is an open frame 
divided into sections, each of which will carry @ spec- 
trum plate. The plates can be moved parallel to either 


| 





their major or minor axes, so that an unknown spectrum 
may be compared with a standard spectrum on which ' 


| little as 0-0005 per cent., the method is sufficiently 
| sensitive for the purpose. 


Tasie II.—Section of Table for Determination of 
| Bismuth in Brase by “ I Comparison " Method. 











| Bismuth. Bi Line | Bi Line 

| Per cent. 3068. 2898. 

; ——_—_—_— Pte —- —_— _ ———— - 
0-0007 } == Cu 3088 _- 

| 0- | = Cu 3116 -_ 

| 0-005 — = Cu 2892 

0-007 | = Cu 3074 = 





Comparison Tables.—A table, which was compiled 
ly from the spectrograms just examined, and is 
typical of all tables for internal comparison when made 
by visual examination, is shown in Table II. At the 
head of the table are seen the bismuth lines that are 
used for comparisons, and in the columns below are 
| seen the copper lines which are used in conjunction 
| with them. In the first column is shown the amount 
| of bismuth which is present when the two lines under 
|examination are equal in intensity. For example, 
| when the 3068 bismuth line is equal in intensity to the 
| 3088 copper line, the bismuth content is 0-0007 per 
|cent., and when the 2898 bismuth line is equal in 
Fic. 16. SrxcrrocraM or Ni-Cr-V Steet intensity to the 2892 copper line the bismuth content 
OstarneD BY Log-SzctoR WEDGE METHOD. _ jg 0-005 per cent., and so on. 
| Tables on a basis similar to that mung pane Soe 
Quantitative Examination of Spectra.—From_ the | drawn up to cover many non-ferrous metals and alloys 
spectra already examined it will probably be evident | of the type and purity called for in the Admiralty 
that if one had a series of standard spectra of a metal | specifications. , 7 
or alloy containing impurities in known and increasing | Log-Sector Wedge.—Before leaving the subject of 
amounts, it should be possible by comparison with | non-ferrous analysis, reference should be made to 

















= = 


another method which has been examined by the 
author for the determination of elements present in 
much larger amounts than can be estimated by the 
methods already described. It is known as the “ log- 
sector wedge” method. The apparatus is employed 
while the spectrum is being photographed, to vary 
the exposure along the slit of the spectrograph, so 
that at one end of the slit a very much longer time is 
or than at the other. This variation is produced 
y the rotation of a disc, called the log sector, the 
periphery of which is cut to a logarithmic curve so that 
photographic exposures along the length of the slit 
are proportional to the “ cut-out.” The disc is driven 
by a small geared motor, and is placed close to and 
lined up with the slit of the spectrograph. The image 
has the form of a tapered line graded from thick and 
dense at one end to thin and vanishing at the other, 
as shown in Fig. 16, on page 573. The length of the 
line is proportional to the quantity of element present 
in the sample, and the standard for comparison is the 
length of a similar line given by the main constituent 
of the alloy. It will be evident from an examination 
of this spectrogram that one of the difficulties atten- 
dant on the use of this method is the determination of 
the exact point at which the tip disappears. The 
author and his colleagues carried out many tests in 
which different operators read the same spectra, and 
the differences between the readings were so great that 
the method was abandoned. The reading of this type 
of spectrogram was also found to be a very fatiguing 
operation. 

Steel.—The utility of spectrochemical methods for the 
analysis of steel will next be examined. Although a 
considerable amount of work has been done in Britain 
on the analysis of non-ferrous metals by means of the 
spectrograph, relatively little work has been done with 
steel, Some years ago Twyman and Fitch* made 
some tests by the log sector method and claimed to be 
able to determine silicon up to 0-8 per cent. with an 
accuracy of 10 per cent. of the content, also chromium 
up to 4 per cent., nickel up to 5 per cent., and copper 
up to 1 per cent., each with an accuracy of 5 per cent. 
of the content. Later, Twyman and Harvey? carried 
out some experiments with the same steels but with 
a modified technique, and recorded accuracies of an 
order of 10 per cent. of the element on determinations 


Taste 1V.—Tables for the Spectroscopical Determination 
of Nickel and Copper in Steel. 
Nicke! Ni Ni Ni Ni 
Per Line Line Line Line 
cent. 3414-7. 3515-1 3050-8 3393. 
| 
0-01 Visible 
0-05 Fe 3415-5 
0-10 = Fe 3516-4 Fe 3053-1 - 
0-20 _— - = Fe 3392-3 
Copper 
Per Cu Line 3247-5 Cu Line 3274. 
cent 
0-01 Fe 3248-2 
0-038 Fe 3244-2 . 
0-05 Fe 3271 
0-10 Fe 3286-8 
of nickel, manganese and chromium. Preliminary 


tests upon the lines of the previous investigators which 
were made in the author’s laboratory failed to confirm 
the adequacy of their methods and the accuracies 
claimed for them. Furthermore, it was not considered 
economic, nor always possible, to machine the shapes 
and sizes of samples which require analysis to the 
dimensions used by them. It was decided to attack the 
problem on other lines, and build up a new technique. 

Early experiments showed that the elements present 
in steel in very small amounts could be estimated with 
a fair degree of accuracy by the methods already 
described for non-ferrous metals, subject to slight 
modification, but it was evident that the determination 
of elements present in larger amounts was a very much 
more difficult problem. The detection and estimation 
of small amounts were therefore attempted first. The 
greatest handicap in this york was the lack of material 
which gave a graduated range of composition, such as 
is essential for the preparation of standard tables or 
curves. Suitable material was, however, ultimately 
obtained, and standard spectra and tables were pre- 
pared for small amounts of several of the elements 
which are commonly present in steel. Table IV is read 
in — the same manner as Table II, for bismuth 
in brass. For example, when the 3413-9 nickel line 
is equal in intensity to the 3415-5 iron line, the nickel 
content of the steel is 0-05 per cent., and so on. This, 
and other tables have been constructed from the 
most suitable lines that have so far been found. Further 

* See ENGINEERING, vol. cxxx, page 635 (1930). 

+ Loe. cit., vol. exxxvi, page 487 (1932) 
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search may reveal other lines which might be preferable 
and might permit somewhat higher percentages of the 
elements to be estimated, but it is unlikely that it 
would be possible to estimate by eye amounts much in 
excess of those shown. 

(To be continued.) 








SAFETY SHIELDS FOR MACHINE 
TOOLS. 


Tue recent Factory Act includes a section entitled 
“ Protection of Eyes Regulations, 1938,” which, as 
may be inferred, requires the occupants of factories 
where processes involving risk to the eyes are carried 
on to make provision for safeguarding the operators 
concerned. One of these risky occupations is grinding ; | 
not the mere sharpening of tools but the removal of 
unwanted masses of metal, as in fettling castings. | 
The very nature of this type of grinding, which 
does not involve fine finish, results in the discharge of | 
coarse particles. Moreover, quantity rather than | 
quality being the aim, high speeds of rotation are the | 
rule and both the velocity and temperature of the 
flying particles are high. Grinding is one of the opera- 
tions specifically mentioned in the Regulations, and the | 
new safety shields shown in the accompanying illustra- 
tion have been designed by Messrs. Weathershields, 
Limited, 48, Moor-street, Birmingham, 4, to meet 
the statutory requirements. 

The shields are intended for fitting to existing 
machines without involving structural alterations. | 
In the example illustrated, there is a shield measuring 
8 in. by 6 in. over each wheel. The shields consist of 
metal frames holding a sheet of }-in. safety glass in 
front and one of 32-oz. plain glass nearest the wheel. 
The latter is intended to preserve the more expensive 
safety glass and can be readily replaced if cracked 
or pitted. Visibility is not interfered with in any 
way. The shields are suspended from a rod of bright 
mild steel, } in. in diameter by means of clamps, 
the grip of which can be adjusted so as to hold 
the shields at the desired angle in spite of heavy 
vibration. The rod is carried on two cantilever 
arms attached to a pair of angle-iron vertical brackets, 
which are secured by the holding-down bolts at the 
back of the machine. The brackets are provided 
with a series of holes so that the height of the arms 
can be adjusted, the clamps, moreover, allowing the 
arms to be swivelled, and to be advanced or re- 
tracted as desired. The guard can be modified for 
use on machines for the other processes instanced 
in the Regulations, such as sand-blasting, spot-weld- 
ing, band-sawing and turning. 








Onart oF MecHANICAL Properties or STeets.— 
Messrs. Aircraft Materials, Limited, Midland-road, Lon- 
don, N.W.1, have issued a wall card showing, on one 
side, the mechanical properties and chemical analyses of 
a range of 28 carbon and alloy steels, and, on the other, 
a table of Brinell hardness numbers and the corre- 
sponding Vickers, Rockwell (C scale) and Scleroscope 
hardness numbers, with a corresponding tensile strength 
value in both tons per square inch and kilogrammes per 
square millimetre. A table of recommended heat-treat- 
ments, for various typical steels, is also included. 
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DISCONTINUITIES IN THE RESIST- 
ANCE - TEMPERATURE CURVES 
OF COMMERCIALLY-PURE IRON 
AND STEEL.* 

By C. Syxes, D.Sc., and F. W. Jongs, Ph.D. 


In an investigation into the possibility of changes in 
iron and steel occurring in the temperature interval 
from 50 deg. to 400 deg. C., Thompson and his colla- 
borators have determined the rate of change of electrica! 
resistance with temperature. Using an annealed 
sample of American ingot iron containing 99-9 per cent. 
of iron, they found discontinuities of from 30 per cent. 
to 100 per cent. in the temperature coefficient of 


| resistance at the following temperatures : 55, 100, 120, 


140, 220 and 245 deg. C. The behaviour of the material 
was reproducible. A sample of electrolytic iron con- 
taining 99-9 per cent. of iron was also examined, dis- 
continuities of the order of 10 per cent. to 20 per cent. 
in the temperature coefficient being observed at 70, 120, 
170, 230, 290, 310 and 350 deg. C. It was found, 
however, in this case that repeated tests did not always 


|give discontinuities at the same temperature. The 


temperature interval covered by any one discontinuity 
was of the order of 10 deg. C. The results obtained on 
steels were more complex, particularly in the case of 


| high-carbon steels. Burgess and Kellberg, in an 


investigation, conducted in America in 1914, on the 
critical ranges of iron, determined the resistance 
temperature curve of a sample of iron containing 
99-8 per cent. ofiron. Their values of the temperature 
coefficient from 300 deg. C. upwards show no discon- 
tinuities. The method used to determine the tempera- 
ture coefficient from the experimental measurements is 
not given, and as it appeared possible that it may have 
been estimated over temperature intervals so large 


|that the discontinuities had been averaged out, the 


resent authors have calculated a new set of values 
rom their experimental data, using temperature 
intervals of about 2 deg. C. The maximum variations 
found in the temperature coefficient are + 3 per cent. 
in the temperature interval 300 deg. to 500 deg. ©. 
The accuracy of the measurements permitted a maxi- 
mum estimated error of + 3 per cent., and one would 
conclude therefore that the discontinuities, if any exist, 
are at least five times smaller than those observed by 
Thompson. 

It has been suggested that discontinuities are 
associated with transformations taking place in the 
iron or steel. The evidence for such low-temperature 
transformations has been summarised,{ and it is true 
to say that discontinuities in a large number of the 
physical properties have been reported from time to 
time. Various hypotheses have been put forward 
suggesting that modifications take place in the tempera 
ture interval 50 deg. to 450 deg. C. in the iron lattice 
or electronic configuration of the iron atom or both. 
and that these modifications or transformations give 
rise to the observed discontinuities in physical proper 
ties. In this way changes in mechanical properties 








* Paper presented at the Annual Meeting of the Iron 
and Steel Institute, May 3-5, 1939. Abridged. 

t See Jl. Iron and Steel Inst., vol. cxxxvin, pase 
125 ep (1938). 
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have been correlated with anomalies in specific heat, | 
electrical resistance, etc. It appears, however, that | 
the specific-heat/temperature curve of annealed iron | 
trom 100 deg. to 450 deg. C. is reasonably continuous, | 
i.e., the material is free from transformations in this | 
temperature interval. This conclusion is in agreement 
with the work of Burgess and Kellberg, but not with | 
that of Thompson, and it appeared desirable that | 


two blocks of copper. This arrangement prevents 
heat flow along the leads into the specimen and has 
the additional advantage that the temperature differ- 
ence between the copper and specimen is very small 
(< 1 deg. C.) at normal heating rates. Thermocouple 
wires for temperature measurement were fastened by 
grub screws into the copper blocks. The assembly was 


placed inside two concentric copper tubes thermally | 


| ture, and was 
| of 3 deg. C. 
| resistance in series with the specimen was measured at 
| intervals, to check the current through the specimen. 


575 


| increase 0-1 mV was recorded. This increase corre- 
| sponded to an increase in resistance of the specimen 
equal to 2 per cent. of its resistance at room tempera- 

uced by an increase in temperature 


he potential difference across a standard 


Results.—If R, is the resistance of the specimen at 


further measurements of the variation of the tempera- | insulated from one another and from a surrounding | 0 deg. C. and R, the resistance at T deg. C., then :— 


ture coefficient of electrical resistance as a function of 
temperature should be made. The matter is of 
practical importance, since if it can be shown that | 


structure-insensitive properties such as specific heat | furnace wall and the outer copper cylinder actuated | 


and electrical resistance vary continuously with | 
temperature, then the reasons for the anomalous | 
changes in mechanical properties can be sought from | 
a consideration of such factors as grain boundaries, 
grain size, precipitation effects, etc. 

Experimental Arrangements.—Thompson and White- | 
head made their resistance measurements on a wire | 
specimen immersed in a gas-heated oil-bath which was | 
kept well stirred. The temperature was measured by 
means of a mercury thermometer. Goffey and Thomp- 
son made further measurements in an electric furnace | 
which had a uniform temperature zone extending over 
6 in. The specimen, in the form of a spiral, was | 
mounted in this zone, and stout copper connections | 
were brazed to the ends of the spiral. Current and | 
potential leads were fastened to the stout copper | 
connections outside the furnace. A current of about | 
2 amperes was passed through the spiral, and the e.m_f. | 
generated was applied to the terminals of a galvano- 
meter through a suitable resistance. The galvanometer 
reading, therefore, was roughly proportional to the | 
resistance of the spiral. The temperature was measured 
by means of either a nitrogen-filled mercury thermo- 
meter or a thermocouple placed inside the spiral. The | 
e.m.f. of the thermocouple was used to deflect a moving- | 
coil galvanometer. The heating rate of the furnace | 
was kept fairly constant by means of a number of | 
resistances in series with the furnace winding. Readings | 
of the galvanometer deflection recording the resistance | 
were made at 2 deg. C. intervals as recorded on the | 
thermometer. The increase in deflection was about | 
2} mm. per deg. C. and the deflection could be readily 
measured to 4 mm. The change in galvanometer 





ay was plotted against tempera- 
ture and the resulting curves showed discontinuities. 
The present authors estimate that errors of + 20 per 


deflection per deg. C., 


cent. in AO 
to incorrect readings. Any change in heating rate | 
will produce some discontinuity in the apparent- 
resistance /temperature curve unless the thermal capa- 
city divided by the rate of heat absorption is identical 
for both the specimen and the temperature-measuring 
device. The actual magnitude of these extraneous 
effects may be negligible, and Thompson found in 
certain cheek tests on copper that a substantially smooth 
curve was obtained. 

Burgess and Kellberg used a fine spiral of iron wire 
and a fine spiral of platinum wire. These were heated 
in vacuo and the resistance of both spirals was measured | 
alternately (to an accuracy of about 5 parts in 10°), | 
using a sensitive potentiometer. The time at which | 
the resistance of each spiral attained a definite value 
could be ascertained to 0-1 second. The platinum 
spiral served as a temperature indicator, and by inter- 
polation the resistance of the iron spiral was determined 
as a function of temperature. This method is practic- | 
ally ideal for testing whether real discontinuities exist, 
since the thermal capacities of the spirals are very | 
similar. The heat transfer in vacuo is very low, and | 
this helps to minimise fluctuations in the heating rate | 


are possible with this arrangement owing 


| temperature of the surrounding cylinder, 


| inside a larger hollow cylinder d, also of copper, 
| the whole arrangement fitted inside a silica tube whi 


tubular resistance furnace. The temperature of the 


furnace winding was raised at a constant rate of 1-5 deg. | 


C. per minute; a thermocouple placed between the 
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the automatic furnace control. It was hoped that this 
arrangement would raise the temperature of the 
copper blocks and specimen at a uniform rate. Actually, 
large variations in heating rate, + 10 per cent., were 
observed which could not have been due to errors in 
measurement and which are ascribed to uncontrollable 
factors such as variable air convection, etc. 

The above arrangement was therefore abandoned 
and an apparatus was constructed in which the speci- 
men could be heated in vacuo. This is shown in Fig. 1, 
herewith. The wire specimen a was mounted inside 
a hollow copper cylinder 6, closed at both ends, which 
formed a uniform temperature enclosure. The current 
and potential leads to the specimen were made of the 
same material as the specimen to minimise spurious 
e.m.f.’s and were clamped tightly between mica sheets 
where they entered the copper cylinder. The heat 
transfer to the specimen was governed entirely by the 
which was 
measured by using thermocouple wires fastened into 
holes in the walls of the cylinder. 
cylinder and the wire specimen were blackened. At 
the heating rates used, the temperature difference 
between the wire and the cylinder was small (1 deg. C.) 
and has been neglected. The cylinder c was placed 
and 


was evacuated to a pressure of 10— mm. or less. The 
cold junctions for the thermocouple were in vacuo 
inside a glass tube which was surrounded by a thermos 


‘T 
Re = R, (1 +| 27), 
0 


where « is the temperature coefficient, and 


ty, the interval in seconds for the e.m.f. of the thermo- 
couple to rise 0-1 mV, and tg, the interval in seconds 


| during which the e.m.f. across the specimen, produced 
| by a current #, rises 0 


‘lmV :— 
_ 6t_ bt bT 
a= sy ~5T SV 


| where V is the e.m.f. of the thermocouple ; 


J 1 5 t 


| ta Sade 
| consequently 
| ty 
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+ which is the 
e.m.f, per deg. C. of the thermocouple, varies slightly 
with temperature but in a uniform manner, and there- 


fore any discontinuities in * can be ascribed to discon- 


The current + and R, are constant, 





R 
| tinuities in «. Absolute measurements of « have not 
| been made, as they have no particular advantage for 
this particular problem. 


Fig. 2, on this page, shows values of 2 plotted against 


R 

| temperature, the specimen being a sample of Swedish 
| Lancashire iron, and is typical of the type of result 
| obtained. A smooth curve has been drawn through 
the points, and the percentage deviation of each point 
| from the smooth curve has been ascertained. This, 
plotted against temperature, indicated that the devia- 
tions are generally less than 2 per cent., and that 
| there appears to be no correlation between the devia- 
tions on different curves taken on the same specimen. 
| In calculating the above data the authors have assumed 
‘that the heating rate of the copper block surrounding 
| the specimen is free from discontinuities. In view of 
|the experimental arrangement this assumption is 
justifiable. The deviations found can be accounted for 
by experimental error, since the value of t, is 100 
seconds, and can only be measured to + 2 seconds. 
The increase in e.m.f. in 0-1-mV stages is liable to 
an error of + 1 per cent. in setting ; —— 

maximum errors of + 3 per cent. may be introduced. 
The above results confirm the work of Burgess and 
Kellberg, and show that the changes in temperature 
| coefficient of the present authors’ samples over tempera- 


The interior of the | t¥re intervals of the same magnitude as those chosen 


| by 


Thompson are quite small, i.e., at least 5 times 
|smaller than those recorded by Thompson. The 
| results of the present preliminary experiments indicate 


| the difficulty of eliminating spurious effects, and the 
| authors think it 
ch | ties obtained with the final apparatus are also spurious 


robable that the residual discontinui- 


and could be eliminated with improved technique. 











of the spirals. flask filled with ice. All leads were brought out of the} REFRACTORY MATERIALS FOR 
In the present experimental work the specimens, in | V@C¥um through a multiple glass seal. STEELWORKS AND_ BLAST 
the form of l-mm. diameter wire, were prepared from A thermocouple was welded directly on to the | FURNACES. 


| winding of the furnace used to heat the silica tube, 
| and this was used to actuate the automatic arrange-| THe First Report on Refractory Materials, prepared 
|ment previously mentioned. The rate of rise of| by the Joint Refractories Research Committee of the 
| temperature of the block and therefore of the specimen | Iron and Steel Industrial Research Council and the 
| was obtained by means of a potentiometer and sensitive | British Refractories Research Association, was pre- 
| galvanometer. The time was recorded at which the | sented for discussion during the annual general meeting 
je.m.f. of the thermocouple passed through 0-1-mV | of the Iron and Steel Institute, on Thursday, May 4. 
| intervals; the time intervals ty per 0-1 mV (2-3 deg. | The report, which contains 478 pages, is divided into 
| C.) were free from variations greater than those likely | two main sections, respectively dealing with steelworks 


some of the materials used in a previous investigation 
of the change in specific heat of iron with temperature. 
After drawing, the wires were annealed at 750 deg. C. 
tor 3¢ hours im vacuo, and then slowly cooled (60 deg. C. 
per hour) to room temperature. X-ray examination 
showed that the wires were free from any lattice 
distortion produced by the drawing operation. The 
composition of the materials used is shown in Table I. 


























Taste I. to be introduced by the method of measurement. | refractories and with blast-furnace refractories. Each 

| An approximately constant current of 0:3 ampere main section contains a number of contributions 

Material Cc. Mn. Si. P. 8. | was passed through the specimen, a large-capacity | describing. investigations carried out by well-known 

*  |Per cent.|Per cent.|Per cent.|Per cent./Per cent.| §.V battery being used as a source of e.m.f. Care | authorities on various aspects of the problems under 

| was taken to eliminate the possibility of bad contacts, | consideration. In a foreword, it is explained that, 

Armco . | o- . ee __—| eg., no sliding resistances were used in the circuit, so| while problems closely associated with the use of 
© iron ..| 0-018 | 0-02 | 0-008 | g ng . 4 — f ; 

Swedish Lanca- | | that the only change in the current through the speci- | refractories in the steel industry have been studied by 

oak ++ +4 e | can 0-037 | o-ogs | men was a gradual decrease of not more than 0-5 per the British Refractories Research Association since its 

ci ‘al | cent. during the course of the experiment. The rate | inception in 1920, it was recently considered that this 








of increase of resistance was determined as follows :—| work would be facilitated and rendered more produc- 
The e.m.f. across the specimen was measured using a| tive by a closer liaison between the Iron and Steel 
potentiometer and sensitive galvanometer, and the | Industrial Research Council and the Association. A 


é 1 | 
Resistance measurements were carried out in air in an 
| A similar 


electric furnace. The wire specimen, insulated by , 
two thin sheets of mica, was tightly clamped between | time, t,, taken for the e.m.f. across the specimen to | Joint Panel was therefore formed in 1937. 
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Blast-Furnace Refractories Joint Panel had been formed 
in 1930, and in order to co-ordinate all investigations 
on refractory materials for the iron and steel industry as 
a whole the Joint Refractories Research Committee was 
appointed under the chairmanship of Dr. T. Swinden. 

After an introduction by Dr. Swinden, on the general 
programme adopted by the Committee, Messrs. A. E. 
Dodd and A. T. Green give a critical review of the 
literature and of certain hitherto unpublished work on 
the refractories employed in the basic open-hearth 
process. The survey, they point out, shows that both 
the concrete results of past research and the gaps in 
our present knowledge stand out fairly clearly. The 
conditions leading to the breakdown of silica, mag- 
nesite, and chrome-magnesite products in different 
parts of the steel furnace have received close attention 
and are now tolerably well known, but the influence of 
the furnace design on the life of refractory materials 
is still largely an unknown quantity, and the systematic 
collection of data on this question is urgently required. 
The skill of the furnace operator appears to play an 
important part in determining the life given by a 
particular lining. The greatest diversity of opinion 
exists as to the requirements of casting-pit refractories, 
however, and the amount of precise experimental data 
published is exceedingly small. This contribution is 
followed by an account of a research on composite 
chrome refractories, by Messrs. W. J. Rees and T. R. 
Lynam. These authors state that laboratory slag tests 
reveal that the addition of more than 12 per cent. of 
silica to a chrome batch seriously reduces the resistance 
to basic slags, and the chrome-silica bricks proved less 
durable in the back wall and gas slopes of the open- 
hearth furnace than ordinary chrome refractories. 


On the other hand, preliminary tests on the chrome- | 


alumina series indicate that the alumina addition is 
beneficial in increasing the refractoriness-under-load 
without detracting from the slag resistance of the 
chrome ore when used alone. Microscopical work 
suggests that the increased strength of chrome pro- 
ducts, to which magnesite has been added, is due to 
combination of the silica present in the chrome ore 
with part of the magnesia to form forsterite, which has 
a fusion point of 1,890 deg. C. 

Some experiments on chrome-magnesite-dolomite 
mixtures, by Messrs. A. A. Chadeyron and W. J. Rees, 
are detailed in the fourth contribution. The results 
obtained from hydration tests had certain interesting 
features. Thus, the resistance to hydration of a 
100 per cent. dolomite test-piece was not markedly 
less than that of dolomite to which 10 per cent. of 
chrome ore or magnesite had been added, or than that 
of dolomite to which 20 per cent. or even 30 per cent. 
of the other components had been added. This would 
suggest that the hydration tendency is not necessarily 
proportional to the dolomite content. Some factors 
influencing the durability of chrome-magnesite bricks 
in basic open-hearth furnaces are discussed by Messrs. 
W. Hugill and A. T. Green, in the fifth section of the 
report. They state that the former hot face of 
chrome-magnesite bricks taken from an all-basic steel 
furnace was found to be covered with a loose, granular, 
blue-black layer, which readily fell away and appeared 
to be quite free from bond. There were no signs of 
fusion in this surface layer, but, from 1 in. to 1} in. 
behind this zone spalling had occurred with the forma- 
tion of cavities, which showed definite signs of fusion 
and were brown, in contrast to the blue-black working 
face. Analysis of these zones revealed a marked 
increase of iron oxide at the former hot face, a smaller 
increase in lime, and a decrease in magnesia. As great 
a quantity as 128 parts of iron oxide and seven parts 
of lime were, in one instance, taken up by 100 parts 
of brick. The microscope reveals that this absorption 
apparently causes the chromite grains to grow, 
squeezing the matr:x further into the brick and oblitera- 
ting the pores. The grains showed laminations, and it 
appeared that further absorption of magnetic oxide in 
solid solution would have caused fracture. 

Section 6, by Mr. W. Hugill, describes the methods 
employed to prepare samples of synthetic spinels from 
chemically-pure materials, for use in the elucidation 
of some of the problems associated with the behaviour 
of chrome-magnesite bricks. Some of the properties 
of these synthetic spinels were determined and further 
work is in progress. The seventh contribution, by 
Messrs. A. A. Chadeyroa and W. J. Rees, deals with 
the tridymitisation of silica bricks, the authors pointing 
out that many attempts have been made to produce 
a high proportion of tridymite in silica bricks by the 
introduction of a small amount of a “ mineraliser ” 
which will induce the silica to crystallise out from the 
glassy matrix as tridymite and not as cristobalite. 
In the present investigation experiments were con- 
ducted using sodium metaphosphate, and it was found 
that the addition of 0-5 per cent. of this salt lowers 
the specific gravity and the apparent porosity of a 
silica brick batch to a slight extent. The thermal- 


expansion curve shows that complete conversion to 
cristobalite and tridymite has taken place, the pro- 
portion of the latter being slightly greater than in the 


normal brick. The mechanical strength at high 
temperatures is only slightly affected by the addition 
of sodium metaphosphate. Micro-examination of the 
experimental and normal bricks indicated that the 
tridymite crystals, in those bricks to which the meta- 
phosphate had been added, were better formed and 
somewhat larger than in the normal brick. The 
seventh and eighth sections of the report have been 
contributed by the Open-Hearth Refractories Joint 
Panel. The latter is a brief summary of the current 


investigations, while in the former a nomenclature is | 


drawn up for sections of the open-hearth furnace. 
The tenth section, and the first which deals with 
blast-furnace refractories, is by Messrs. A. T. Green, 


W. Hugill, H. Ellerton, and W. Woodhouse, and con- | # smokeless solid fuel with many diverse uses 
These authors state that | 


cerns blast-furnace linings. 
they have made a detailed examination of the condi- 
tion of bricks taken from four blast-furnaces which were 
out of action for re-lining. The data obtained indicate 
that at a distance of about 10 ft. to 15 ft. above the 
bosh considerable wearing of the lining takes place 
and that this is the most important zone of deteriora- 
tion. There is, moreover, evidence of intense high- 
temperature actions at positions in the stack not 
usually regarded as being subject to them. This, 
coupled with slag action, has resulted in erosion and 
spalling of the brickwork. Evidence of the disintegra- 
tion of bricks by carbon monoxide has been obtained 
at almost all positions in the furnace. Alkali action 
has been observed to a considerable extent in all the 
furnace linings examined and probably accounts, in 
large measure, for the destruction of the brickwork 
at about 10 ft. to 18 ft. above the bosh. The examina- 


' COAL RESOURCES AND THE 
GAS INDUSTRY. 


In a lecture delivered before the twenty-seventh 
Annual Conference of the British Commercial Gas 
| Association at Brighton, on Monday, April 24, Sir 
Harold Hartley, C.B.E., F.R.S., gave a survey of 
| the contribution which the gas industry was making 
|to the problem of the conservation of the nation’s 
| resources. Coal, he said, was much more than a mere 
|source of heat units. It was a complex chemical 
| substance, which by suitable treatment would yield 
| gas, a smokeless fuel of great flexibility and almost 
| universal applicability to heating problems; coke, 
from th 
blast-furnace to the open domestic fire ; and, in addi 
tion, a variety of chemicals with a wide range of uses. 
such as motor spirit, wood preservatives and raw 
materials for the manufacture of tar macadam, dye 
stuffs, plastics and high explosives. 

Since 1920, when the essential modern function of 
the gas industry as the producer and supplier of smoke- 
less gaseous and solid fuels had been recognised by the 
introduction of the “therm as a basis for the sale of 
gas, the efficiency of carbonisation had been increased 
from 70 per cent. to 80 per cent., representing a saving 
of over 4,000,000 tons of coal per annum. Improved 
refractories and methods of construction had greatly 
increased the lives of retorts and reduced leakage. 
Mechanical handling had reduced the labour employed 
in carbonising by 75 per cent. Similar progress had 
been made with water-gas plant. Purification had 
become a matter of outstanding importance in relation 
both to cost, amenities and the effect on the efficiency 





tions have indicated the necessity for thin and ad- 
herent joints of low permeability. 

In the eleventh section, which is by Messrs. Hugill 
and Green, three methods of testing have been applied 
to the study of the action of four blast-furnace slags 
on a selection of silica, clay, and aluminous refrac- 
tories. The first consists in measuring the refractoriness 
of a range of mixtures of powdered slag and brick. The 
second measures the extent of corrosion and penetration 
when a standard cylinder of compressed slag is melted, 
under specified conditions, on the upper surface of the 
test bricks. The third method aims at measuring the 
extent of erosion obtained by injecting powdered slag 
into a blast flame impinging at 45 deg. on the test 
bricks under standard conditions. A marked feature 
in all the refractoriness brick-slag composition curves is 
a relatively low minimum temperature of softening, 
varying only from 1,140 deg. to 1,200 deg. C., despite a 
wide variation in the composition of the bricks. From 
measurements of the depth of corrosion and of penetra- 
tion, indications of an order of merit in the fireclay 
and aluminous bricks have been obtained. As a result 
of the third test, the bricks could be made to fall into 
two classes—the silica bricks and the remainder—and 
tentative orders of merit were assigned in each class. 

The twelfth section of the report, by Messrs. F. H. 
Clews, H. M. Richardson and A. T. Green, deals with 
the action of alkalies on refractory materials. Among 
other results obtained, it has been found that, in the 
presence of dry air at 1,000 deg. C., potassium-chloride 
vapour reacts more readily with fireclay products than 
with silica, but this distinction is not so marked when 
moisture is also present. A feature of the reaction 
with alkali chlorides is the tendency of the materials to 
expand without loss of shape. Linear expansions of 


as much as 4 per cent. have been recorded. The action | 
of the vapour from sodium carbonate has shown some | 


analogy with that of alkali chlorides in being absorbed 
more readily by the fireclay products than by the silica 
materials. Expansions, such as occurred with the 
alkali chlorides, however, have not been observed. The 


same three authors present section 13, which deals with | 


jointing cement. Of the silica cements tested, they 
found that the most generally satisfactory contained 


graded ganister and graded silica brick with a total lime | 


content of about 3 per cent. and about 3 per cent. of 
clay. Finally, Messrs. Clews and Green discuss, in 
Section 14, the relative merits of the three re i 
variants of the refractoriness-under-load test. Using 
the increasing-temperature constant-load form of the 
test, considerable differences in the temperature of 
failure were noted, reaching as much as 100 deg. C. for 
fireclay and 60 deg. C. for the silica—when employing 
the fastest and slowest rates. These results are attri- 
buted to an appreciable temperature gradient within 
the specimen. Secondly, investigations, using the 
maintained-temperature constant-load form of the 
test, have indicated that the results obtained during the 
period of constant temperature are a reasonably 
accurate index of the behaviour of the test-piece. The 
third form of the test, namely, the maintained-tempera- 
ture increasing-load procedure, was examined first for 
materials which show plastic deformation at high tem- 
perature, and subsequently for materials which fail by 
shearing. The deformation-load-time curves, obtained 
for different rates of loading, have indicated the 
necessity of standardising this part of the procedure if 
the test is to pass into general use. 





and life of gas-burning appliances. Research into the 
| principles underlying condensation and gas washing 
was showing its results in economies, in both cost and 
space. The drying of gas was eliminating difficulties 
| due to water and rust, while the problems connected 
| with the removal of sulphur, nitric oxide and gum were 
| being steadily solved. Thus on the manufacturing 
side the steady application of scientific research and 
control over the wide range of problems had led to 
great technical progress. 

The problem of commercial distribution over longer 
distances had been solved by the use of high-pressure 
feeder mains and, as a result of the extensions of the 
areas of supply, it was estimated that 95 per cent. 
of the houses in the country were now using gas for 
one purpose or another. The annual output of gas- 
burning appliances for domestic purposes was about 
2,000,000, more than half of which were cookers. 
This was due to the introduction of modern designs, 
while a new range of uses for gas had been found in 
| refrigerators, water heaters, wash boilers, irons and 
drying cabinets. Automatic ignition, time and remote 
| controls, thermostats and thermo cut-offs all con- 
| tributed to the effectiveness of the apparatus. The 
| efficiency of cookers had been increased by 15 per 
| cent., of water heaters by 40 per cent., and of gas fires 
| by 30 per cent., which for the average household 
| produced at least 20 per cent. extra service, or 20 per 
| cent. decreased gas consumption for the same service. 
| Thus, the carbonising industries had not only pro- 
moted the conservation of coal by more efficient 
treatment, but had added to its uses by developing 
novel as well as substitute services. Gas had also 
made remarkable progress in recent years in the field 
of industrial heating. Modern designs of equipment 
based on studies of heat transfer, insulation and 
recovery gave higher efficiencies than the older solid- 
fuel appliances and had the advantages of automati: 
control, convenience, cleanliness and reduced labour 
and wastage costs. 

Considerable advances had been made in the pro- 
| duction and utilisation of coke, including the effect 
of carbonising conditions in different types of retorts 
and ovens on the characteristics of the output. Blend- 
ing, moreover, had not only yielded improved cokes, but 
had enlarged the range of coals from which they could 

be produced. Improvements in coke quenching, 
sizing and grading had had an increasing influence on 
the popularity of coke as a clean and smokeless fuel 
in the domestic market. Similarly, the redesign of 
furnaces with automatic gravity-feed stokers, thermo- 
| static control and increased efficiencies had helped 
to establish coke as a fuel for large central-heating plants 
and for a variety of industrial heating purposes. ; 
Improvements in the efficiency of the recovery 0! 
the chemical by-products had contributed to the 
increase in the overall thermal efficiency of carbonisa- 
tion, but it was seriously underrating these by-products 
to think of them purely on a thermal basis. Benzole 
and tar represented the only indigenous source o! 
| benzene hydrocarbons and their derivatives and were 
therefore of great national significance, both in peac 
and war. Phenol was not only the basis of picric acid, 
but one of the most important raw materials in the 
plastic industry. Toluene was not only the parent of 
T.N.T., but the raw material for the preparation of 
dye-stuffs. In fact, it was true to say that if gas and 
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coal were no longer required, coal would have to be cylinders. The maximum speed the main rams attain, 
carbonised to supply the industries that required tar. | on the return stroke from the upper position, is approxi- 
In addition to tar there was ammonia, which yielded | mately 2 ft. per minute. This valve also serves to 


fs-IN. PORTABLE ELECTRIC DRILL. 
WE recently described and illustrated in ENGINEERING, 


ammonium sulphate for use as a fertiliser. The sulphur | control the pressure oil, from the main cylinders to the | vol. cxlvi, page 748 (1938), a }-in. portable electric drill 
that accumulated in the oxide purifiers not only gave | small cylinder, in connection with the lever system of | made by Messrs. The Van Dorn Electric Tools, for 


a purer atmosphere, but could be converted into 


sulphuric acid. There were still, however, plenty of 


problems to be solved, including the widening of the 


| the load-indicating cabinet. 


the handwheel on this valve. 


The pressure on the 
specimen is maintained or relieved by the operation of 
The main dial of the | was notable for its light weight and compactness, and 


which firm Messrs. Black and Decker, Limited, Slough, 
are distributors. This drill, known as the ‘“ Holgun,”’ 


range of coals for carbonisation, complete gasification | indicating cabinet is of the “ shadowless”’ type, and | has now been followed by a ¥-in. drill, known as the 


and improved methods of purification and by-product 
recovery. 








TESTING MACHINE FOR 
AEROPLANE STRUTS. 


THE machine shown in the accompanying illustration 
has been recently installed in the aircraft factory, at 
Rochester, of Messrs. Short Brothers (Rochester and 
Bedford), Limited, by Messrs. W. and T. Avery, Limited, 
Soho Foundry, Birmingham. It is described as a 


self-indicating universal testing machine, designed for | 


conducting compression tests on aeroplane struts having 
a maximum length of 10 ft. It is stated that, while 
the majority of the specimens will be tested to destruc- 
tion, proof-load tests will also be carried out. Moreover, 
tension and transverse testing can be performed, 
should these be required. We are informed that the 
machine, which has a capacity of 50 tons, is parti- 
cularly suitable for rapid testing, but the speed is readily 
controllable and the rate of straining can be made very 
slow. The machine consists of a straining unit, shown 
on the left in the illustration ; a pumping unit, partly 
seen on the right ; and a load-indicating cabinet shown 


in the centre. Oil is employed as the pressure medium | 


and it is delivered from the pump, through the load- 
indicating cabinet, to the two single-acting cylinders 
of the straining unit. As is seen in the illustration, 
these cylinders are arranged side by side upon a base- 
plate and are connected at the top by a cross-head, 
which ensures rigidity. Both the cylinders and the 


rams are machined and ground to very fine limits; | 
packing is not used and a small quantity of oil is per- | 


mitted to force its way between each cylinder and its 
ram, thus providing lubrication. This oil is collected 
in a recess arranged at the top of each straining cylinder 
and gravitates back to the pump suction tank. The 
recesses are fitted with wipers to prevent the entry of 
foreign matter. 

The pressure-oil operating upon the rams, within 
the two straining cylinders, forces the middle cross- 
head upwards, thus enabling the compression tests to 
be conducted on specimens inserted between the middle 
and the upper crossheads. The pump supplying the 


pressure oil is motor driven and is of the reciprocating | 
It is fitted with three rams and positively | 


ram type. 
seated valves. The main shaft, which is the only 
rotating part of the pump, is carried throughout on 
ball bearings in a rigid cast-iron housing. The latter 
is bored to receive the main bearings and end cover, 
and machined to carry the pump body. The pump 


body consists of a forged alloy-steel block and into | 


this are fitted phosphor-bronze liners in which the 
three rams work. The rams are of case-hardened alloy 
steel and are ground and lapped to a fine sliding fit in 
the phosphor-bronze liners. A cast-iron suction bonnet 
is bolted to the top of the pump body. 

The load-indicating cabinet embodies a cam- 


resistant type weighing mechanism, a small cylinder, | 
and the requisite reduction levers. The weighing | 
mechanism is in direct connection with the ram of the | 
small cylinder, which is also in communication with the | 
straining cylinders. The cross-sectional area of the | 


ram of the small cylinder bears a definite ratio to that 
of the main rams of the straining cylinders. The load 
applied at the main rams is thus proportionately re- 
duced at the small ram and is transferred through the 
reduction levers to the dial mechanism, to be indicated 
on the dial seen in the illustration. In order to 
eliminate friction, the ram of the small cylinder travels 
in a phosphor-bronze liner, which is steadily rotated, 
during a test, by worm gearing driven by a flexible 
shaft geared with the motor driving the pump. Pro- 
vision is made to ensure the absence of shock after a 
test by a dashpot and capillary valve. The supply 
of pressure oil to the testing machine is controlled by 
valves situated at the sides of the load-indicating 
cabinet. The delivery from the pump is led to a con- 
nection on the control valve at the right-hand side of 
the cabinet and the supply to the cylinders of the 
testing machine is regulated by the handwheel shown 
in the illustration. Any excess delivery from the pump 
is by-passed, through the control valve, back to the 
pump suction tank. To avoid pulsations in the transi- 
tion of pressure to the small cylinder, a separate pipe 
is taken from the main cylinders to the small cylinder. 


Hence, any slight pulsation which might remain in the | 


pressure supply is damped out within the main 
cvlinders, 

The valve at the left-hand side of the indicating 
cabinet controls the exhaust from the testing-machine 





is relieved to receive the indicating pointer. 


The dial | *‘ Hornet,” designed generally on the same lines, The 


| is double faced to enable load indications to be observed | new tool is only 6 in. in length overall and weighs 


| from the front or rear of the machine. 


Another feature | 2 lb. 2 oz., the size and weight enabling it to be 


| is that two sets of graduations are provided, namely, | comfortably manipulated by one hand. With a collet 


a major, reading up to 50 tons by 0-1-ton divisions. 
and a minor, reading up to 20 tons by 0-05-ton divisions. 


—————— 








| 
The change from the one set of graduations to the other 
is made by turning, through 180 deg., a small handle 
on the front of the cabinet, when the handle is auto- 
matically secured in position. To register the maxi- 
|mum load attained during a test, a second pointer is 
provided which is carried in frictionless bearings in a 
small housing secured to the glass of the dial. This 
second pointer is carried round the dial by the main 
| load-indicating pointer and the contact thus made is 
|employed to pass an electric current to a solenoid 
|in the small housing which, when energised, releases 
| a friction pad positioned adjacent to the loose pointer, 
| leaving it free to rotate. Immediately the main load- 
| indicating pointer moves in a backward direction, the 
| electric circuit is broken and the solenoid de-energised, 
| allowing the friction pad to retain the loose pointer 
| in the maximum position reached during the test. The 
|loose pointer is subsequently returned to its original 
| position by turning a knob on its spindle by hand. To 
| indicate that the electric circuit is functioning during 
a test, a signal lamp is provided. 








IraniAN Imports or Coat.—During 1938 Italy 
imported 11-8 million metric tons of coal, Germany 
| supplying 6-9 million tons, the United Kingdom 2-2 
| million tons, and Poland 1-6 million tons. 





instead of a chuck, the weight is reduced to 1 Ib. 14 oz. 
Ball-bearings are fitted throughout, except at the rear 
of the chuck spindle, where there is a strong needle- 
| roller bearing. The chuck spindle is of high-grade 
| alloy steel, heat-treated, and the gear wheel is mounted 
|on it with splines, an arrangement which not only 
| increases the strength of the transmission, but facilitates 
inspection and overhaul. The pinion meshing with the 
| gear wheel is integral with the armature shaft, which 
| is also of heat-treated alloy steel. 
| The motor is of the universal type, i.e., it can be run 
joa either alternating or direct current. It is adequately 
ventilated by a shrouded fan. Control is by an instant- 
release paddle-type switch conveniently actuated, 
whether the tool is held in the right or left hand. As 
with the larger drill, the ‘“‘ Hornet” can be used with 
| either a flexible drive or a stiff angle drive. The former 
enables the drill to be used fh situations where a spindle 
offset of only # in. is available, while the latter is 
very useful in drilling, with one-hand control, holes 
which cannot be directly reached. All parts of the drill 
| are readily accessible and the housing is so shaped 
| that it fits naturally and comfortably in the palm of 
| the operator’s hand. 











CATALOGUES. 


Heat-Resisting Alloy Steels.—We have received from 
Messrs. Darwins, Limited, Fitzwilliam Works, Sheffield, 
data relating to heat-resisting steel and a chart showing 
the properties of the various alloy steels sold under the 
trade name of “ Pireks.” 


Non-Ferrous Materials.—We have received a copy of 
the first issue of The Tandem News, published by Messrs. 
The Eyre Smelting Company, Limited, Merton Abbey, 
8.W.19, who claim to have the largest and best-equipped 
white-metal works in Europe. 

Hot-Wire Vacuum Switches.—Messrs. Sunvic Controls, 
Limited, Stanhope House, Kean-street, Aldwych, London, 
W.C.2, have sent us a booklet describing hot-wire 
vacuum switches used in conjunction with toluene 
regulators and other thermostats. 

Profile Projector.—Messrs. Taylor, Taylor and Hobson, 
Limited, Leicester and London, have sent us a booklet 
describing their 200-in. profile projector, which was 
illustrated and described in ENGINEERING, vol. cxlviii, 
page 174,(1935), and illustrating its applications. 


High-Duty Castings.—Messrs. Ashmore, Benson, Pease 
and Company, Limited, Parkfield Works, Stockton-on- 
Tees, who are licensees of the International Meehanite 
Metal Company, Limited, have sent us a leaflet giving 
technical data on the properties of their castings. 


Crushing and foreming Machinery.—We have received 
| a catalogue describing the crushing and screening plant 
| for mines and quarries, manufactured at the Fraser and 

Chalmers works of Messrs. The General Electric Company, 
| Limited, Magnet House, Kingsway, London, W.C.2. 


Cables.—We have received from Messrs. British In- 
sulated Cables, Limited, Prescot, Lancashire, a pamphlet 
giving particulars of conveyor and drill cables for use 
in coal mines, and ae in all respects with the 
regulations of the Mines partment of the Board of 
Trade. 


A.R.P. Material.— Ribmet " reinforcing units, for 

rmanent concrete trench lining, made by Messrs. The 

xpanded Metal Company, Limited, Burwood House, 
Caxton-street, London, 8.W.1, are described in a phlet 
recently received. The design is stated to have the 
approval of the Home Office. 


Heavy-Oil Engines.—Messrs. The National Gas and 
Oil Engine mpany, Limited, Ashton-under-Lyne, 
have sent us a leaflet describing a new range of Diesel 
engines developing 50 to 55 brake horse-power per 
cylinder at 500 to 550 r.p.m. and, when pressure-charged, 
capable of a 50 per cent. increase in power. 

Fireproof Panelling.—In addition to protected-metal 
roofing, Messrs. Cellactit and British Uralite, Limited, 
Lincoln House, 296 to 302, High Holborn, W.C.1, 
manufacture ‘‘ Kimpoloboard,” a panelling intended 
for use in extreme cases of fire hazard. A brochure to 
hand describes a series of tests showing that this material 
is completely resistant to the action of thermit. 

Pulsator Jigs and Classifiers ——From Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2, we have received a leaflet 
describing the “ Richards ” pulsator jigs and classifiers, 
manufactured at their Fraser and Chalmers Engineering 
Works, for dealing with mining products. It is claimed 
that, as the pulsations occur in an upward direction 
only, a larger ams. of mineral can be handled per 
unit of space occupied. 
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** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 TO 1938 
The number of views given in the Spec’ fication Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 
Where inventions are communicated from abroad, the Names, etc., 
of the Communicators are given in italics 

ies of fications may be obtained at the Patent Office Sales 
we | % Southampton Buildings, Chancery-lane, W.C.2, at 

ne ‘elorm price of 18. 

advertisement of the acceptance of a Complete 

a * Ration is, in each case, given after the abstract, unless the 

tytn sealed, when the word “ Sealed” is appended. 

person may, at any time within two months from the date of 
advertisement of the acceptance of a Complete Specification, 

give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


HYDRAULIC MACHINERY. 

501 ,454. The English Electric Company, 
Limited, of London, and P. W. Seewer, of Rugby. 
Sluice Valves for Dams. (3 Figs.) August 31, 1937. 
The sluice valve is intended for application in cases 
where use is made for power purposes of water pues 
through some of the sluices of an existing dam design 
primarily for irrigation. The necessary conduits and 
valves can be put in place with the minimum alteration 
to the existing shuices and the forces on the dam are 
unaltered both in magnitude and in directions and 
pointe of application. Furthermore, a s is main- 
tained above and around the sluice valve extending 
vertically through and right down to the bottom of the 
dam which is sealed off from the upstream side of the 
dam, the flow being in the direction of the arrow. Before 
the addition of the sluice valve, a channel-shaped iron 
casting 1 extending up each side of the culvert served 
as the guide for a sluice gate. The operating gear for 
the gate extended up through a well 6 passing vertically 
through the dam. The gate when closed served to seal 
off the well 6 from the culvert and to seal off a space 7 
at each side between the gate and the casting 1 which 
8 forms a continuation of the well down to the bottom 

the dam. In applying the present sluice valve, the 
casing 8 is inserted in the culvert so that it is sealed 
to the channel casting | and top and bottom linings 
of the eulvert around the whole of its front edge by 

















(soraea) 
gutta-percha rings 11. The casing is tightly held by 
wi strips between the channel casting | and the front 


of the casing. A backward extension from each side 
of the casing also bears tightly against that part la 
of each channel casting 1 x previously received the 
thrust of the sluice gate. Tubular conduits 12, one 
above the other, are secured to the back of the casing 8 
by expansion joints. The existing sluice gate, modified 
by the reduction of its width, runs within the casing 
on rollers which run on a track plate carried by the 
ridge 8c mounted on the back inner wall of the casing 8 
and serves as the valve to close the entrance of 
each of the conduits 12. The pressure on the face 3a 
of the gate is transmitted to the casing 8 by way of the 
ridge 8c and thence to the existing channel castings 1 
at the points la at which the forces due to the pressure 
on the existing gate were previously applied, and thus 
the same forces are applied to the dam at the same places 
In the front inner wall of the casing 8 is a continuous 
groove of trapezoidal cross-section within which lies a 
rubber strip 14 urged outwards by fluid pressure ap _— 
to the back of the groove and bearing against the front 
slate 3a to form the sealing packing. To leave the gate 
ree for operation the pressure behind the rubber is 
relieved by opening an exhaust valve. The top of 
the casing 8 is open to permit the gate and its operating 
gear to through into the well 6, a cover being 
detachably secured and sealed to the top of the casing 
to form the chamber which receives the gate when the 
valve is fully open. The operating gear passes through 
this cover and through a gland at the top. The detach- 
able cover of the casing is smaller than the interior 
of the well 6 so as to leave the inner surfaces of the 
latter accessible for inspection and repair.( Accepted 
February 28, 1939.) 


ELECTRICAL APPARATUS. 

501,416. F. Nolten, of Nottingham. Armature- 
Winding Machine. (4 Figs.) August 27, 1937. 
A circular table A rotates in a horizontal! plane, being 
driven by & variable-speed electric motor. The rotati 
table is mounted just above the level of a bench an 
carries on its a face two brackets set diametrically 
opposite to each other. These brackets are secured in 
relial slota in the table so that the distance between 


ENGIN 


them can be adjusted. Their upper ends carry bearings 
for the axle of the armature to be wound, the adjustment 
of the brackets providing for varying lengths of armature. 
On the bench at the side of the table is a fixed plate carry- 
ing a bracket H which can be adjusted at varying 
distances from the edge of the table. A lever J is 
mounted on a horizontal pivot in the bracket H and a 
roller J? on its inner end bears upon cam surfaces A! on 
the edge of the rotating table A. To vary the amplitude 
of the oscillations of this lever its pivot can be moved 
nearer to or away from its inner end when the bracket H 
is moved nearer to or away from the edge of the table. 
The inner end of the lever J is pressed against the cam 
surfaces on the table by a spring connected to its outer 
end. The action of this spring is checked by another 
spring which is opposed to it and the tension of which 
can be adjusted. A finger carrying a guide for the wire is 
attached to the free end of the lever by a universal joint. 








The guide can be set in any position relatively to the 
armature and the amplitude of its rising and falling 
motion can be regulated to suit armatures of various 
sizes and also to lay the wire in the correct slots in the 
armature for a two- or four-pole winding. The wire is 
drawn from a spool secured on an axle mounted in end 
standards. The axle is fitted with brake drums N? 
to which adjustable brakes are applied so that the tension 
on the wire can be regulated. A star wheel P* and a 
worm are mounted on a shaft of a counting mechanism. 
The worm gears with a worm wheel Q mounted on an 
independent bedplate which also carries a ratchet 
wheel R. The star wheel P* has five arms and is inter- 
mittently advanced by a bell-crank lever pivoted on a 
spring-returned slide T? which is projected once per 
revolution of the table by a cam on the axle of the 
latter. One end of the bell-crank lever is held between 
two fixed pins while its other free end engages with the 
arms of the star wheel P* and advances it one-fifth of a 
revolution at each revolution of the table. The wheel Q 
has an arm which advances the ratchet wheel R one 
tooth at each revolution. Both of the wheels Q and R 
have the same number of holes as teeth, and a pin can 
be placed in any of the holes in the wheel Q, while an 
axle which carries a lever can be placed in any of the holes 
in the wheel R. When the table A has made the predeter- 
mined number of revolutions, the end of the lever is 
engaged by the pin and oscillated so that its other 
end trips an electric switch which cuts the current off 
from the driving motor. (Accepted February 27, 1939.) 


MACHINE AND OTHER TOOLS, SHAFTING, 
etc. 


Leeds. J. C. M. Maclagan and W. B. Pilling, 
Leeds. Bolt-Head (4 Figs.) 
September 6, 1937.—The machine consists of a bed- 


plate on which is mounted a shaft carrying a flywheel. 
A pitman mounted on the eccentric 6 of the shaft recip- 
rocates a trimmer slide, and the forward end of the 
trimmer slide carries a holder for the shearing tool 10. 
In axial ali mt with the shearing tool is the sup- 
porting die 11, to which the bolts are fed in turn, and 
this supporting die is mounted in a holder and backed 
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by a thrust plate supported by a heavy casting forming 
a part of the body of the machine. An ejector pin 
passes through a hole in the back thrust plate. On the 
heavy casting is mounted a hopper for the cheese-headed 
bolts to be trimmed. The untrimmed bolts are fed 
from the hopper in turn to a transfer position alongside 
the a by a chute consisting of side bars 21, 

between which the untrimmed bolts 22 are supported 
by their heads, a cover bar retaining the bolts in position. 
The supporting die is formed with a lateral slot 24, 
which extends through the die 11 from front to back, 
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while the holder has a lateral extension the upper surfac 
of which is aligned with the underside of the slot in the 
die 11. Each bolt 22 is delivered to the transfer ition 
in front of the transfer plate 25 by a feeding snvdhanienn, 
and is pushed along the upper surface of the holder 
extension by the transfer plate until it is in axial ali 
ment with the shearing tool. The inner end of the slot 
in the die and the pushing end of the transfer plate 
which enters the slot grip the shank of the bolt, whik 
the forward edge of the transfer plate is flush with the 
forward face of the die, so that when fully home in the 
slot it completes the support for the bolt head. The 
feeding a. consists of a stop bracket carried on 
the transfer slide. A bell-crank lever is pivoted to the 
bedplate, and a stop rod 31 connected to the bell-crank 
lever slides in a bore in the bracket. A stop nut on 
the rod is adjustable as required. A link connects the 
bell-crank lever to the rocking feed-quadrant 35, which 
lated encloses an inner support-quadrant 38, and 

h are carried on the same fulcrum pin. A tension 
spring retains the quadrants in the up or open position 
ready to receive a bolt from the chute bars. After a 
bolt has been trimmed and ejected the transfer slide 
recedes, and the bracket meets the stop nut when the 
slide is almost at the back of its stroke and rocks the 
feed-quadrant 35. This sweeps the next bolt, 22, round 
into position in front of the transfer plate 25. The 
inner support-quadrant 38 is rocked back by a peg 
secured to the outer quadrant 35 and engaging a slot 
44 in the inner quadrant 38, which allows the latter to 
move back when the bolt has been carried round into 
the transfer position. In the top, or open, position the 
bolt 22 is held between the inner quadrant 38 and the 
die block. By feeding the bolt laterally into the sup. 
porting die the length of stroke of the shearing tool is 
considerably reduced, so that the machine can be made 
shorter and more rigid. Variation in the length of the 
bolt shanks does not affect the setting of the trimming 
slide. (Accepted February 28, 1939.) 


MOTOR ROAD VEHICLES. 

495,022. Commer Cars, Limited, of Luton, and 
A. H. Glasspole, of Luton. Armoured Car. (2 Figs.) 
April 1, 1937.—The invention is an armoured car which 
can be readily driven in either direction and yet is 
capable of rapid and inexpensive production. The 
chassis essentially consists of two longitudinals cross- 
braced at intervals and supported by semi-elliptic springs 
from a pair of axles. These carry, adjacent to one longi- 
tudinal, differential mechanisms driven from a pair of 
aligned propeller shafts 15 connected with opposite sides 
of a gearbox mounted centrally and transversely in the 
chassis. A transverse cradle on the chassis supports a 
power unit 18 and clutch between which and the gear- 

x is areversing gear. In front of and behind the power 
unit are gun mountings 19 with seats 20 for the gunners, 
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each below the level of the chassis longitudinals. The 
seat 2] for the driver is rotatably mounted on a vertical 
pillar, the axis of which passes through the centre of 
the chassis. The pillar carries within it a steering shaft 
operated by either of two steering wheels, one in front 
of the pillar and one behind, each being so geared to the 
shaft as to preserve uniform direction of rotation. The 
steering shaft is connected to all four wheels. A single 
control for the gearbox and reversing mechanism can be 
operated by the driver in whichever position his seat is, 
but clutch and brake pedal controls are provided fore 
and aft of the pillar. The whole is armour-cased, the 
driver's housing being raised above the gun mountings 
to provide good visibility. The top portion of the 
driver's housing can be slid fore and aft, as shown at 29, 
to improve the driver’s visibility, hinged covers being 
provided to fill in the gaps left when the slidable portion 
is moved. The casing extends outside the road wheels, 
having @ louvre inlet 31 where the radiator of the power 
unit is mounted. A spare wheel is carried vertically 
opposite the radiator, while a space between the spare 
wheel and the adjacent chassis longitudinal houses fuel 
tanks, batteries and other accessories. Fore and aft of 
the driver’s position there is space for ammunition and 
crew. The vehicle can be driven in either direction 
through all the gear ratios, while by steering all! four 
wheels each wheel may have a smaller lock, for a given 
turning circle, than if only two wheels are steerable, and 
this facilitates the enclosing of the wheels in the armour- 

easing. Each gun has a traverse of slightly more than 
180 deg., so that the zones of firing can overlap. As 
both axles, the wheel hub assemblies and numerous other 
parts are the same at both ends of the vehicle, there Is 
considerable economy in the manufacture and assemb!) 
of such parts, and in this way the car is one which admits 
of being rapidly produced when necessary. It can tow 
from either end without having to mancuvre into 
position, and is effectively controlled in awkward posi- 
tions, as the driver can always face the direction in 
which he desires to travel. The total tractive effort 
available at the ground is a percentage of the total 
vehicle weight. Moreover, the gearbox can be designed 
to provide a suitable drive for a winch to move disabled 
or ditched vehicles or guns where the tractor cannot 
approach for towing purposes.—(Sealed.) 
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THE ELECTRIFICATION OF THE 
MOUNT PILATUS RAILWAY. 


Tue railway up Mount Pilatus on the Lake of 
Lucerne, Switzerland, was opened on June 4, 
1889, and was initially operated by steam. It 
was, and still is, distingui by the steepness of 
its gradients, which reach a maximum of 48 per 
cent. and average 34-4 per cent. in the total 
distance of 2-77 miles between Alpnach, where 
the height above sea level is 1,447 ft., and the 
Kulm, where it is 6,800 ft. For this reason its con- 
structors were doubtful whether the normal rack-rail 
system could be satisfactorily used and experiments 
were therefore undertaken* to determine the point. 
These showed that the pinion nearly always rose 
out of the gear when the full load was put on. A 
double central rack rail was therefore devised by 


Messrs. Locker and Company, Zurich, and to! 


lof the units forming the original rolling stock 
| accommodated 32 passengers. 

The heavy coal consumption and the prospective 
advantages of greater cleanliness and higher speed 
led to plans for the electrification of the line being 
prepared by the Maschinenfabrik Oerlikon as long 
ago as 1905. These were, however, abandoned 
owing to the high capital cost. Thirty years later 
the depreciation of the rolling stock made complete 
renewal imperative, and it was then decided that 
this should be combined with electrification and 
form one of the schemes for reducing unemployment. 
Financial assistance for this project was obtained 
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obtain the accuracy desirable was milled in 10 ft. 
lengths out of solid steel bar. These lengths were 
bolted to iron cross sleepers, which were let into 
the masonry, while a number of precautions were 
taken with regard to the ballasting on account 
both of the gradient and the wide range of tem- 
peratures encountered. These points were fully 
dealt with in the article to which reference has 
just been made, but the construction of the rack 
can be seen in Figs. 3 and 4, which are reproduced 
herewith. The engine and car used for operating 
the line were built as a single vehicle to save weight, 
while to reduce the running resistance the wheels 
Were made without flanges, lateral guidance being 
obtained by flanges on the central driving pinions, 
which ran on each side of the channel-iron forming 
the bed of the double rack rail. As a protection 
against the violent wind gusts experienced in 
the neighbourhood the train was also furnished 
with clips which embraced the rail heads. Each 











* See Enarvemetne, vol. xliii, page 444 (1887). 











from both the Federal and Cantonal governments, 
and the work was carried out so rapidly that the 
electrified railway was opened for traffic in May 15, 
1937, about eighteen months after formal sanction 
for the conversion had been given. 

After careful consideration it was decided to 
employ the direct-current system. A working pres- 
sure of 1,550 volts was chosen on account of the 
lower first and operating costs thereby obtainable, 
while the use of this pressure also rendered it un- 
necessary to erect more than one substation. To 
ensure economy in operation at all loads this 
station is equipped with two independent sets of 
steel clad mercury vapour rectifiers, the equipment 
being supplied by Messrs. Brown, Boveri and Com- 
pany. Each rectifier set incorporates a trans- 
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former, the high-tension side of which is connected 
to the 50 kV incoming three-phase supply through 
an oil circuit-breaker with a rupturing capacity of 
450,000 kVA. These circuit-breakers are shown 
in Fig. 5, page 580. The low-tension side of each 
transformer is arranged to give a six-phase supply 









to a rectifier, the normal direct-current output of 
which is 600 kW at 1,550 volts. An overload of 
25 per cent. can, however, be sustained for one hour 
and of 50 per cent. of 30 minutes. The general ap- 
pearance of these rectifiers will be clear from the view 
given in Fig. 6, page 580. Connection is made from 
the direct-current side of each rectifier to the line 
through a high speed 1,000 ampere circuit-breaker. 
Normally, one set of equipment is capable of 
carrying the traction load, the second being in 
reserve. Both sets can, however, be operated in 
parallel if the traffic conditions require it. Control 
is entirely automatic, the plant, including the 
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vacuum and eooling pumps, coming into operation 
when a demand occurs, and shutting down when 
this ceases. Arrangements are made so that each 
equipment is used on alternate days. Remote 
control can also be effected from the lower station 
at Alpnach, or the plant can be changed over, 
wholly or partially, to hand operation when it is 
necessary to carry out repairs. 

The overhead equipment through which the 
trains are supplied consists of a contact wire of 
electrolytic copper with a cross-section of 107 sq. 
mm. This is placed 4-4 m. above the track, except 
in the tunnels, where the height is reduced to 3-7 m. 
To ensure even wear of the pantograph, it is run 
in a zig-zag, the maximum displacement being 
25 cm. from the centre of the track. The contact 
wire is suspended from a catenary by means of 
bronze wires 4 mm, in diameter, placed about 
10 m. to 12 m. apart. The catenary itself is 
also of bronze and is 70 sq. mm. in cross-section, 
equivalent to 56 sq. mm. of pure copper, and is 
carried by means of disc insulators which are 
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fixed to steel brackets of channel section. These 
insulators are of such a design that they are cap- 
able of withstanding the frequent falling stones | 
and avalanches. The brackets are fixed to poles 
of joist section, the flanges of which vary in depth 
from 16 cm, to 24 om., according to the load. 
They are placed about 60 m. apart except on curves, | 
where this interval is reduced. The poles, brackets 
and other steel parts are galvanised and the poles 
are fixed in concrete foundations, except where 
there is a risk of avalanches, when a sand foundation | 
of correspondingly greater depth is used to facilitate | 
replacement. The catenary and contact wires | 
are rigidly anchored to the poles at intervals of 
300 m., 80 as to counteract any tendency to creepage. 
The feeder from the sub-station at Alpnach to the 
summit of the railway at Kulm station, is carried 
on the same poles and consists of a pure copper 
cable with a cross section of 180 sq. mm. The line 
is divided into sections of 600 m. to 900 m. long, 
at each end of which the catenary is rigidly anchored. 
The contact wire is maintained under a tension 
of 450 kg. by means of weights. Means are provided 
for relieving this tension during the winter months 
when the railway is not in operation. Electrically, 
the overhead equipment is sectionalised by means 
of switches with a current carrying capacity of 
600 amperes. Arresters are fitted as a protection 
against atmospheric disturbances. The return 
circuit is through the track, which is bonded by 
70 sq. mm. copper wire bonds, which are welded 
into position. The same system is employed on 
the rack, which is also bonded to the rails at in- 
tervals of 300 m. The general appearance of the 


overhead system can be seen in Fig. 7, on page 581, 
which also shows one of the cars, described below, 
on the steepest portion of the line. 

The rolling stock consists of eight cars, which were 
constructed by the Schweizerische Lokomotiv-und | 
Maschinenfabrik, Winterthur, the electrical equip- 
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ment being supplied by the Maschinenfabrik Oer- 
likon. Their general appearance will be clear from 
Fig. 8, page 579, while arrangement drawings are 
given in Figs. 1 to 4. The total length of each car is 
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| drums. 


36 ft. 6 in. and they are 7 ft. wide, while the height | 


from rail to roof is 9 ft. 2 in. Seating accommoda- 
tion is provided for 40 passengers in five compart- 
ments, the partitions between which are not carried 
up to the roof, in order to preserve as extensive a 
view as possible. There are doors on one side only 
and the windows are large to permit a good view. 
The seats in the centre compartment can be tilted 
and the space used for heavy luggage. There is a 


| pump. 
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mediate shafts, which carry the larger bevel wheel 
and the smaller spur wheel, are extended upwards 
through the gearbox and are fitted with brake 
All the gear spindles are carried in roller 
bearings, which are force lubricated by means of a 
A second set of braking equipment is 
located behind the upper, or leading, axle. This 
consists essentially of two wheels which engage with 


| the racks and drive a horizontal shaft, on which a 


brake drum is carried, through worm gearing. The 
rim of each wheel is provided with a ratchet and 
pawl, which engage on the downward journey only, 


|so that on the upward journey the horizontal shaft 


fully-equipped driver’s compartment at each end | 
of the car. The weight of each car, including the | 


mechanical part of the propelling equipment, is 


about 7 tons, while the electrical apparatus accounts | 


for an additional 2-65 tons. ‘The underframe, a 


view of which appears in Fig. 9, on page 594, is | 


of welded-steel construction, the longitudinal 
members being connected by cross pieces and 
diagonals. It has a three-point suspension, being 
carried at two points on the lower axle and at one 
point on the upper axle. This system compensates 
for any unevenness in the track. The body rests 


on the underframe and is suspended by springs at | 


four points in such a way that both the vertical 
component due to the weight and that in the direc- 
tion of the rails are taken up simultaneously. 

The traction motors, a view of which appears in 
Fig. 12, on page 594, are, together with the trans- 
mission gear, located above the lower axle. The 
motors are enclosed in a common casing and each 
is connected to a bevel and spur-gear drive, through 
friction clutches which slip in the event of excessive 
torque. The larger wheel of the spur gear is 
mounted on a vertical shaft, as indicated in Fig. 3, 


and brake drum are stationary. The entire mecha- 
nism is enclosed in a dust-proof casing and comes 
into operation automatically when the speed exceeds 
9-5 km. per hour or should the electrical regenerative 
brake, which is also available for use on the down- 
ward journey, fail, or the dead man’s pedal in the 


| driver’s cab be released. An additional brake oper- 


| ated by hand from the lower cabin is kept on during 


the upward journey so that the car is prevented 
from slipping back, should the current be cut off. 
The motors are connected in series during both 
the upward and downward journeys, a change-over 
to parallel only being made on the short stretch 
of level track at the entrance to the car shed. 
They are supplied with current through two panto- 
graphs, a main switch, a view of which appears 2 


| Fig. 11, and two controllers, one in each cabin. 


Each of these controllers is fitted with 18 notches, 
but that in the lower cabin is so arranged that i 
can only be used during the downward journey 
and on the level. The starting and braking resis 
tances are carried in a box beneath the car and are 


| cooled by fans. These fans, a view of which is give? 


in Fig. 10, are driven by a series motor, the output of 


and to the lower end of this shaft is fixed the | which increases automatically as the temperature © 


pinion which engages with the rack on the track, | the resistances rises. 


Lighting is effected from 4 


the total reduction being 1 to 17-8. The two inter-| battery, which is charged during the dow nward 
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Fig. 7. 


journey, while the heating equipment, with which | 


four of the cars are fitted, is supplied from the over- 
head line. 

The overhead line is of sufficient cross-section to 
permit all the cars to be operated at once with 
but little reduction in speed. Under these condi- 
tions, the pressure drops to 1,300 volts and the 
journey time is 35 minutes on the upward journey. 
This is reduced to 28 minutes when only one car 
is running. The time for the downward journey 


is about 40 minutes, the maximum permissible | 


speed being 9-5 km. per hour, which is reduced to 
6 km. per hour on the steepest sections. The 
tractive effort at the spur wheels is 5,700 kg. on the 
upward journey with the car fully loaded, and 


5,200 kg. on the downward journey under similar | 


conditions. Electrification has had a favourable 
effect on the traffic, for while, during 1936, the 
number of passengers carried was 32,614, this 
increased to 100,800 in 1937. 
figure was in 1925, when 51,099 people were taken 
up. Though complete figures for 1938 are not 
yet available, it is stated that as many as 2,400 
persons were taken up in a day during the season. 








THE ELECTRO-METALLURGICAL 
AND ELECTRO-CHEMICAL IN- 
DUSTRIES. 


By Proressor R. 8. Hutton and O. W. RosKILL. 
(Continued from page 523.) 
ELECTROLYTIC PROCESSES. 

Arart from aluminium and magnesium, there is 
virtually no production of metals by electrolytic 
methods in this country, and even in these two 
cases production is far from sufficient to meet the 
requirements of British industry. The production 
of aluminium and of magnesium and magnesium 
alloys is Shown in Table IT, page 522 ante, as recorded 
in the Import Duties Act Inquiry and the Census 


of Production Reports for 1934 and 1935. For the! 
latter year the total production of aluminium is | 
tecorded as 41,300 tons, but this includes a very | 


considerable output of reclaimed scrap, the produc- 


ton of new metal being recorded by the Imperial | 


Institute as 14,900 tons in that i 
: Y year. Imports in 

pe totalled 17,982 tons. The principal producer 

aluminium is the British Aluminium Company, 


STEEPEST SECTION OF THE LINE. 


The next highest | 


Fig. 8.5 Generat View oF Car. 


which has two plants for the production of alumina | aluminium since the war. In 1913 world production 
|from bauxite, at Burntisland, Fife, and at Larne, | amounted to 65,300 metric tons. By 1929 it had 
'in Northern Ireland. The capacity of the former | increased to 282,100 metric tons, and, though there 
plant has recently been extended, while a third was a serious fall during the depression, this was 
plant at Newport, Monmouthshire, has been under | followed by a further rise to 490,600 metric tons in 
construction during 1938. The bauxite is obtained 1937. In particular, output in Germany has risen 
mainly from France, but the company also has | from 33,300 metric tons in 1929 to 127,500 metrio 
reserves in British Guiana and the Gold Coast. The | tons in 1937. The greater part of the electricity 
alumina is shipped to three reduction plants in| required for the increased output is generated in 
Scotland, at Foyers, Kinlochleven and Lochaber, | thermal stations. In 1935, when the output of 
and to subsidiary companies in Norway with plants aluminium in Germany was 70,800 metric tons, the 
at Stangfjord and Vigeland. These plants supply a | consumption of electricity by aluminium plants was 
proportion of the British imports of aluminium, | recorded as 1-8 thousand million units. This 
though the bulk of these imports is derived from | corresponds to a consumption of 18,400 kWh per ton 
Canada. Of the three Scottish plants, that at of aluminium produced, and on this basis the 
Foyers, on the Caledonian Canal, began operations | German consumption of electricity in the production 
in 1896 with 5,000 kW of power installed. The/|of aluminium in 1937 may be estimated at 2-3 
Kinlochleven plant was opened in 1909 with | thousand million kWh. 
23,000 kW, and the Lochaber plant in 1930 with! The production of magnesium and magnesium 
33,000 kW. The last-named plant has since been | alloys is recorded in the Census of Production as 
considerably extended. | 845 tons in 1935, while imports (obtained mainly 
The only other producer is the Aluminium Cor- from Germany) totalled 1,426 tons in 1935, 2,449 
poration, Limited, which was formed in 1909, | tons in 1936, 2,229 tons in 1937, and 1,612 tons in 
' with a hydro-electric station and reduction plant at | 1938. There are four British producers of mag- 
Dolgarrog, in North Wales. The company is con- | nesium. Magnesium Elektron, Limited, a subsidiary 
trolled by Alliance Aluminium Holdings, Limited, | of F. A. Hughes and Company, hold the British 
and alumina is supplied by the International | rights of the electrolytic process developed by the 
Aluminium Company, Limited. In October, 1938, |1.G. Farbenindustrie, and own a plant at Clifton 
however, it was announced that a new company, | Junction, near Manchester. The plant uses as raw 
the South Wales Aluminium Company, had been | material fused magnesium chloride prepared from 
formed by association of Swiss interests and the | magnesite imported from Greece. Magnesium Metals 
British Aluminium Company. It is understood that | and Alloys, Limited, a subsidiary of Murex, Limited, 
the company will purchase electricity from the grid. operate a thermal-reduction and distillation process 
This would appear to confirm the main thesis of this|at Rainham. The third company working in this 
paper, that there are instances where development | field isthe Imperial Magnesium Corporation, Limited, 
of an electro-metallurgical industry need not be | which represents the magnesium interests of the 
dependent on hydro-electric power. Further con- | Imperial Smelting Corporation, Imperial Chemical 
firmation is provided by recent reports that a/| Industries, and the British Aluminium Company, 
carbide factory is to be erected at Mostyn in Flint-| and is erecting a plant at Swansea to operate a 
shire by the North Wales Carbide Corporation. | thermal-reduction process. The fourth producer is 
The British production of primary aluminium the Lancashire Metal Subliming Corporation, 
rose to 16,100 tons in 1936 and 19,100 tons in 1937, | Limited, which erected a new plant during 1938 
and a further expansion is expected for 1938 in view at St. Helens. The process adopted is one of sub- 
of the extensions made to the plants of the British limation in an electric furnace and is said to be 
Aluminium Company. At the same time, consump- | applicable to low-grade ores available in this coun- 
tion has expanded at a greater rate than production, try. It is claimed that the process will enable the 
| and imports rose to 21,719 tons in 1936, 31,572 tons | production of magnesium to be carried out at a 
| in 1937, and 46,254 tons in 1938. There has been | cost much below that of existing processes and that 
a remarkable expansion in the world output of it is applicable also to the production of aluminium, 


582 


ferro-chrome, beryllium, zinc and any other metal 
that will sublimate. The Lancashire Metal Sub- 


liming Corporation is closely associated with British concerned are copper, zinc and cadmium. 


Thermit, Limited (formerly Blackwell’s Metallur- 


gical Works, Limited), who produce ferro-alloys and | production is produced by electrolytic extraction 
metallic calcium. The relative merits of the electro- | processes. Moreover, practically the entire output 


lytic and thermal have not yet been defi- 
nitely established. Outside this country the former 
is the more firmly established, but the thermal pro- 
cess is claimed to offer advantages in this country, 
in that it is easier to treat domestic deposits of dolo- 
mite by thermal than by electrolytic methods. 

In the case of most other metals, production has 
reached a much more advanced stage in other coun- 
tries than in Great Britain. Metals recovered by 
electrolytic extraction from molten electrolytes in- 
clude sodium, calcium, lithium, beryllium and 
cerium. Sodium and calcium are produced on a small 
scale in this country, though the principal producer 
of metallic sodium is the United States, and of 
metallic calcium, France. The bulk of the world 
output of sodium (about 20,000 tons per annum) is 
used in the production of tetraethyl-lead anti-knock 
compounds, and of synthetic indigo, although its 
use for the dissipation of the intense heat in aero 
engine valves is also important. 
world output is produced in the United States by 
the Roessler and Hassler Chemical Company, Inc., 
a subsidiary of the du Pont Company, which uses 
caustic soda as the raw material. A new process of 
manufacture by evaporating the mercury from 
sodium amalgam is now being developed. The 
A/S. Vadheim Elektrochemiske Fabriker in Norway 
is also an important producer of metallic sodium. 

Metallic calcium is used mainly for purifying alu- 
minium and magnesium, for refining chromium and 
nickel, for debismuthising lead and deoxidising 
copper. Calcium is also used in the manufacture 
of lead alloys, especially for cable sheaths and 
battery plates. World production has been esti- 
mated at about 25 tons per annum, chiefly in France. 
In the United States there is one producer, the 
Electro-Metallurgical Company, which operates a 
plant at Niagara Falls, and uses calcium carbide as 
raw material in place of the more usual calcium 
chloride. 

Lithium is quantitatively of little importance, 
although it is used as a scavenging agent for iron, 
copper, nickel and their alloys. Lithium-copper and 
lithium-treated conductivity bronzes are produced 
on a fairly large scale, and there is also a steady 
production of lithium-hardened bearing-metal alloys. 
Beryllium is produced mainly in Germany, where 
production was started in 1927. Satisfactory results 
have been obtained from its use as a hardening agent 
in copper, while a good deal of work has also been 
done on nickel-beryllium alloys, which are very 
strong. In addition, the possible use of the light- 
metal alloys of beryllium in aircraft has received a 
good deal of publicity, and there are prospects of a 
considerable expansion of consumption. As regards 
cerium, about 99 per cent. of the world consumption 
at the present time is in the form of ferro-cerium for 
sparking flints for pocket cigarette lighters, but a 
good deal of experimental work is being undertaken 
to develop new uses and a small outlet has already 
been found in the manufacture of special steels. 
Some work has also been done on the production of 
an aluminium-cerium alloy, which is now produced 
under the name of Ceralumin. Ferro-cerium is pro- 
duced from Misch metal, a pyrophoric alloy contain- 
ing several elements of the rare earths group. Misch 
metal is produced in the United States by the 
American Treibach Gompany, which is affiliated 
with a German (Austrian) Company of the same 
name. Owing to the restricted demand, however, 
the Niagara Falls plant of the American Company 
is operated for only two to three months in the year. 

A development in this country which may ulti- 
mately prove of considerable importance is the 
installation, in 1935, by Halkyn and District United 
Mines, Limited (a subsidiary of the British Non- 
Ferrous Mining Corporation) of an electrolytic plant 
for the recovery of both lead and sulphur from molten 
galena. Although the experimental plant has 


operated quite satisfactorily, there has been some 
delay in starting operations on a large scale and 
it is believed that there are still some technical 
difficulties to be overcome. 
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Turning to the electrolytic extraction of metals 
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and vertical-retort processes depend to a considerable 


'from aqueous electrolytes, the principal metals | degree on local conditions, but where a good bitu- 


About half the | N 


In the 
case of copper, only about 10 per cent. of the world 


of copper is now extracted from the ore at the mine 
and, except in a few exceptional cases, it is certain 
that it would not prove economic to leach and electro- 
lytically extract copper from imported ores in this 
country. The electrolytic refining of copper is 
another question which is dealt with below. 

In the case of zinc, on the other hand, a largé 
proportion of the world output is smelted on a 
custom basis though even here the modern tendency 
is to erect the smelter or electrolytic plant at the 
mine where possible. The position is complicated, 





TABLE VII.—Unrrep Kinepoo : 


| verised 


minous coal is available for briquetting the pul. 
zine concentrates, the vertical-retort 
process is likely to prove the more economical. 
Cadmium is usually associated with zinc and the 
electrolytic extraction of cadmium is therefore 
largely confined to companies operating electrolytic. 
zinc plants. 

Of the metals which are commonly refined by 
electrolytic methods, the most important are 
copper, nickel, lead, gold and silver. Electrolytic 
refining methods have also been applied to iron 
(from sulphate or chloride baths), tin (from fiuo- 
silicate solutions) and antimony (mainly from a 
fluoride-sulphate bath). The electrolytic recovery 
of tin from tinplate scrap has also been practised 


Imports or CERTAIN METALS. 


1. Aluminium. 























_ 1934. 1935. 1936. 1937. 1938. 
i | 
|] -— ee SS a 
Tons. | &£ Tons. | ¢£ | Tons. | ¢€£ | Tons. a | Tons. £ 
India 121} 8,571 | gos || 187| 10408 |/  220/ 18207/) — | — 
Canada aN "*| 31,550 | 989,652 || 15,180 |1,313,280 || 16,658 [1,544,043 || 20,240 |1,844/340 || 30,414 [2,827,860 
| — ae eee 8 10,088 200 | 26 ost | eos | 57 70 4,312 | 380,831 i 5.348 | 460. 700. 
e* | 1 | I} y | Ou | ’ i) 
Germany * ; 247 | 21,386 | | 606 |} — | : a. i] 206 20.588 , =: io 
France. . , % $2 | 2,154 | 1 210 || — | 5 — — 
Switzerland . ""| 9,029 | 170,438 2,438 | 212,770 | 4,244 | 378,058 | 6,266 | 561,329 || 9,546 842,875 
Other foreign countries! 58 | 1,816 53 | 4,474 | 9 | 891 || 226 | 19,805 || 650t| 57,023 
Total 14,221 |1,184,348 || 17,982 |1,558,210 || 21,718 |1,903,246 || 31,572 |2,851,288 || 46,254 |4,220,746 
2. Electrolytic Copper 
— ';7. X or i! — _7 = og ae a - es _ = 
— | 1984. 1935 1936. | 1987. 1938. 
| 
4 7 ae ar ” a eee ar we ee i . 
| ‘Tons, £ || Tons. | £ || Tons. £ | Tons. £ | Tons. | ¢&£ 
Union of 8. Africa | | 
Northern Khodesia - 3,142 . 3,57! 569,872 | A J J 2d 739, 
Southern Rhodesia _— 7,979 | 294,491 2,901 | 115,337 | — _— ; — — 
Australia 3,406 | 118,257 || 2,212 | 79,786 || 3,851 | 161,021 || — — ff — : 
Canada 56,831 |1,895,748 || 69,895 |2,491,485 96,277 |4,065,304 || 98,366 |5,935,065 05,488 4205.49 
Other British countries) — a= j— _ _ — | — _ i| »9407 F 
Germany 1,037 | 35,551 || 3 | 110 | 525 | 23,697 | . sso zs | — 
Belgium 10 379 || 1,625 | 51,689 || - — 2, i — 
United States 37,414 (1,228,641 || 51,011 |1,731,887 || 28,200 |1,214,686 || 45,806 |2,940,682 36,858 1,693,098 
Chile 10,760 | 373,490 || 15,868 | 536,446 || 15,470 | 642,357 || 22,548 |1,380,081 46,111 | 2,025,962 
Other foreign countries 706 25,280 || 790 | 26,010 427 17,484 i} 1,513 | 105,725 | 336§; 15,701§ 


110,264 | 3,680,371 





162,217 6,851,714 | 190,116 11,686,365)! 196,964 8,954,019 


Total 162,875 (5,331,447 
| | | 
3. Nickel. 
1934. 1935. 1936. 1937. 1938. 
ar } > . > 
Tons £ Tons. £ Tons. £ Tons. £ Tons. £ 
Canada 2,406 498,610 6,162 1,131,213 8,531 |1,652,611 18,409 (3,296,624 18,408 (3,314,073 
Other British countries = - - -- — — 
Norway pee 1,106 227,714 1,453 295,580 1,899 370,895 2,119 378,972 1,747 301,939 
Germany 141 27,395 1 1,998 2 2,838 17 4,522 || — - 
Belgium 139 17,600 || 83 11,165 — 1 94 _ - 
France 18 150 27,317 Ls} 1 ». 294 _ _ 
United States 58 12,313 139 25,391 77 14,405 || 423 75,337 _- = 
Other foreign countries 10 1,966 -- 75 — 6 1,144 409) 77, 081i 
Total 3,859 | 785,616 || 7,988 |1,492,739 | 10,510 |2,040,847 || 20,975 |3,755,987 || 20,563 |3,693,093 
4. Magnesium. 
P j 
1934. 1935. 1936. 1937. 1938. 
Tons £ Tons. £ Tons. £ Tons. Tons. £ 
G 7 S47 98 S85 967 | 115,672 2,031 267,864 || 1,980 279,662 . 
yi 3 456 26 3.256 142 26,199 23 | 3.454 Not 
United States 128 13,585 425 48.323 235 27,556 || 144 19,869 | available 
Other foreign countries 1 105 7 2,304 40 8,307 || 77 16,741 ie 
Total 979 | 112,581 || 1,426 | 170,055 2.449 | 329,927 || 2,229! 319,726 


* Includes India. +t Includes Germany and France. 


and Belgium. 
however, by the need for disposing of the sulphuric 
acid ; in the past, this has necessitated the location 
of roasting plants in industrial districts, or in 
localities where there is a large demand for ferti- 
lisers. It is possible, however, that modern 
developments in the production of elemental | 
sulphur from gases containing sulphur dioxide 
may remove this necessity and thus give a further 
stimulus to the smelting of zinc ores at the mine. 
In this country the proposed increase in the duty 
on zine from 12s. 6d. to 30s. per ton, coupled with 
the subsidy to be paid by the Empire producers 
to the British producers, may stimulate the output 
of zinc, but even if additional capacity should 
be required, this would almost certainly be in the 
form of a vertical-retort plant in view of the success- 
ful operation of the plant recently installed at 
Avonmouth. Relative costs of the electrolytic 





+ Includes Union of South Africa. § Includes Germany 


+ 


Includes Germany, Belgium, France, and United States of America. 


on a large scale (e.g., in Germany by Th. Gold- 
schmidt). In this country the process is operated by 
Messrs. The New London Electron Works, Limited. 
Some 80 per cent. of the total world production 
of copper is electrolytically refined. Apart from 
the ease with which bismuth and other impurities 
can be removed and copper of a high electrical 
conductivity made available, the main incentive 
to the electrolytic refining of copper is the recovery 
of gold and silver, where, as is so often the case, 
these occur in the raw copper. Although electro- 
lytic copper refining was invented and first pract 
in Great Britain about a hundred years ago, We 
allowed the United States, Germany and Belgium 
to take over almost the whole of the industry, 
much of which depends on raw copper shipped 
from various parts of the world to sea-board plants 
operated by steam power. Some of these plants 
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at times have utilised coal from this country as | and Smelting Company of Canada. The process is | soda by the electrolytic process or from lime and 
their cheapest fuel. The situation of Great Britain | particularly applicable where the bismuth content | sodium carbonate. 


for such an industry seems to be most favourable, | 
and as an offset to the higher costs of taxation and 
labour in this country, the importance for national 
defence of the lock-up of large amounts of raw 
copper in various stages of treatment deserves 
attention. 

The fire-refining of copper, which is established 
in this country on a considerable scale was until 
recently mainly used for copper where high electrical 
conductivity is not demanded; but with certain 
grades of pure Rhodesian copper, which, inci- 
dentally, have insufficient precious-metal contents 
to make electrolytic refining specially attractive, 
the fire-refining process has been adapted for 





producing H.C. copper, for example, by British 
TABLE VIII.—Unrrep Kinepom : 
1. Bleaching Materials other than Bleaching 








of the lead is high and, in fact, in British Columbia! In the production of nitrogenous fertilisers, two 
it is probably the cheapest possible method of | general processes are now involved, the cyanamide 
refining lead. It is, however, doubtful whether the | process from carbide and nitrogen, and the ammonia 
process is of general application on economic | synthesis The synthesis process, which 
grounds. gives a considerably higher yield of nitrogen per 
ELECTROCHEMICALS. unit of power, is now responsible for the greater 
The field of electrochemicals embraces calcium | Part of world production. The production of 
carbide and cyanamide (the latter now a product of | nitrogen in this country, whether by synthetic 
static or declining importance), chlorine and caustic methods or m the form of ammonia liquor from 
soda, synthetic nitrogen products, hydrogen, hydro- | gasworks, is sufficient to cover home requirements 
gen peroxide, phosphorus, abrasives and various and provide a considerable margin for export. So 
chlorates, perchlorates and other “per” salts. | far as production by synthetic methods in this 
The question of producing calcium carbide in this | country is concerned, it is generally conceded that 
country has recently received a good deal of atten- | the production of the hydrogen required is more 
tion in connection with the British Oxygen Com- | economically effected from water gas than by 
electrolytic methods, so that it is doubtful whether 

any scope for the latter exists. 
A more hopeful field lies in the manufacture of 
————~~ | synthetic abrasives. The principal products are 


ImPoRTs OF ELECTROCHEMICALS. 
Powder, Hydrosulphites and like Compounds. 








1934. 1935. 1936. ! 1937 silicon carbide, commonly known by the trade name 

—— “— ed — Carborundum, and fused alumina (Alundum, 

Tons. £ || ‘Tons £ | Tons. | Tons. | £ | Aloxite, etc.). The principal producing countries 

Germany ss. S81 21,538 | 262 18,645 || 320 | 21105 |} 238° | 14,949 | are the United States, Canada, Norway, Sweden, 

a i eee 1,943 14 1,188 40 2,898 - i mm 3 

Switzerland ne a 234 14,987 ] 271 is's98 || 248 14,841 || 162 | 9,198 | France and Germany. British requirements are 
on” OE ee re 16,219 248 16,048 303 19,463 38 19,38 : : : my ay 

Other foreign countries | 36 3,560 || 30 2'366 26 1,880 || 4s | 3036 | metentirely by imports, which, as shown in Table IV, 

British countries | is | — 19 — — | 15 1,880 | page 523 ante, amounted to 62,052 tons in 1937 

|---| | —— -— ———| |__| —_——_ || — — | .. s s ; Ss. 

ta "“s. i3 os 58,265 || 825 54,164 938 60,187 ! 705. | 48,451 | 2nd 43,263 tons in 1938, including natural abrasive 


- 1934. 1935 
! q 
Tons. £ | Tons. 
Sweden .. - Me 138 3,070 || 271 
Norway spa : _ 1] 258 
Germany ives ot 378 9,432 | 269 
France .. - ‘ 246 6,239 =| 245 } 
Other foreign countries 91 2280 || 310 | 
Canada .. ae oe 507 12,665 | 531 | 
Other British countries _— 5 — 
Total - 1,359 33,691 1,885 


3. Potassium Chlorate. 


2. Sodium Chlorate. 


There is practically no statistical information 
regarding either the production or trade in chlorates 
_________.. | or perchlorates, and other “ per ” salts. The Census 
1937. |of Production records the output of bleaching 




















. 1936. 
| aS ey ____s*| materials other than bleaching powder as 51,900 
a eae a * | tons in 1935. Imports are very small, and there is 
6,041 | 373 | 8,301 | 366 | 7,799 | quite a considerable though declining export trade, 
5,492 | 356 =| 7,092 236 4,635 | amounting to 5,199 tons in 1935, 3,201 tons in 
0345 3 | «3420 || 368. | «7870 | 1986, and 3,953 tons in 1937. Imports of bleaching 
ae | ‘a oe ae | materials other than bleaching powder, hydro- 
= 1 "36 | — "12 ~=| sulphites and like compounds are shown in Table 
. | VIII, on this page. These imports, which include 
bese | aces | —= i — fe peroxides of sodium and hydrogen, perborates, 
* | percarbonates, persulphates and similar compounds, 
— oo ore derived mainly from Germany, Austria and 
| Switzerland. Total imports amounted to 903 tons 
pent | ren | a | — in 1934, 775 tons in 1935, 938 tons for 1936, and 
i.  § ee ee ae ae 795 tons for 1937. Figures for 1938 are not yet 
British countries - 467 “0 se || “to” | fo || 7 £ | available. Table VIII also shows imports of 
oo = yy | 27,749 || «944 =| 25,743 || 26,821 | sodium and potassium chlorates, which amounted to 
Posnce” ! a Tess | “eo 58 || + oe = | 3178 | 1,835 tons and 1,240 tons respectively in 1937. The 
Other countries . ” 825 || ee 312 || 127 3086 | 68 1,654 rincipal source of sodium chlorate is Canada and 

be ; ms gee ee ‘ P pal 
Total 1,191 33,308 || 1,410 39,818 || 1,204 32,606 || 1,240 | 33,907 of potassium chlorate, Sweden. 


Copper Refiners, Limited, a subsidiary of British 
Insulated Cables, Limited, with a plant at Prescot, 
Lanes. Large quantities of electrolytic copper are, 
however, imported and consumed annually for cables 
and other, chiefly electrical, purposes. Imports of 
electrolytic copper by countries in the years 1934 
to 1938 are shown in Table VII, opposite. 

The possibility of erecting an electrolytic copper 
refinery in this country was recently investigated 
by the Rhokana Corporation, but the company 
eventually decided to erect the refinery adjacent 
to the N’Kana smelter in Northern Rhodesia. | 
This decision was taken partly because there already 
existed an excess of power at N’Kana, while other 
reasons included the low cost of native labour 
and the high cost of sites in this country. Apart 
from such special considerations, there is probably 
little economic advantage either way as between a 
refinery erected in this country to treat imported 
blister copper and one erected at the smelter. It was 
recently reported that the new fine refinery of 
Murex, Limited, may at a later date also produce 
electrolytic copper. 

In the case of nickel, it is estimated that some 
55 per cent. to 60 per cent. of the world production 
is refined or extracted electrolytically. The nickel 
requirements of the United Kingdom, however, 
are met largely from imports of nickel concentrates 
which are refined at Clydach by the Mond Nickel 
Company. This company make use of a carbonyl 
process and use electrolysis only for the recovery 
of gold and silver from the residue. There is thus 
little scope for the application of electrolytic refining 
processes for nickel in this country. 

The Betts process for the electrolytic refining 
of lead is employed by the Consolidated Mining | 








(To be continued.) 


pany’s scheme for the erection of two plants, 
one at Corpach to be supplied with electricity under | 
the Caledonian Power Scheme, and the other at} THE WARDS ISLAND SEWAGE 
Port Talbot to utilise electricity generated from | WORKS, NEW YORK CITY. 
coal. It is not proposed to discuss this scheme in | . 5 
detail, but the rejection by the House of Commons (Concluded from page 521.) 
of the Caledonian Power Bill and the consequent| THE whole of the plant of the Wards Island sew- 
abandonment of both the Corpach and Port Talbot | age treatment works is electrically operated, even 
projects implies that this country will continue to be | to the inclusion of the service water pumping and 
dependent on imports for its calcium-carbide re- water heating in summer, when the steam heating 
quirements. As already mentioned, however, it has | system is not in operation. It is the largest single 
been reported that another company proposes to | installation of electric motors in the City of New 
erect a calcium-carbide plant at Mostyn in North | York, the total installed motor capacity being 
Wales. It is shown in Table IV, page 523 ante, that | approximately 16,000 kVA. Current is supplied 
imports of calcium carbide in 1938 amounted to| from the generating stations of the Consolidated 
65,817 tons. The bulk of these imports was obtained | Edison Company, through four submarine feeder 
from Norway, where one of the producers is con- | cables, led from Hell Gate power station, via Ran- 
trolled by the British Oxygen Company. On the | dalls Island. The supply is at 13,200 volts, three- 
question of hydraulic versus steam power for the | phase, 60 cycles, each feeder having a capacity of 
production of calcium carbide, it is interesting to | 9,000 kW. The feeders terminate in the high-tension 
note that all the Swiss carbide plants depending on | gallery, where metal-clad switchgear is installed, 
hydroelectric power have been closed down since | including circuit breakers capable of handling a 
the war, since they have been unable to meet the | short-circuit energy of 500,000 kVA. All power 
competition of plants relying on steam power in | received is transformed either by three 7,500-kVA 
other countries. transformers to 4,160 volts, at which voltage the 
Caustic soda may be produced electrolytically or| main sewage pumps and blowers are supplied, or 
by reaction between lime and sodium carbonate. | through a second bank of two 1,500-kVA trans- 
In the electrolytic method a salt solution is sub- | formers, reducing the voltage to 440, for auxiliary 
jected to electrolysis giving rise to caustic soda, | power and service throughout the plant. The higher 
chlorine and hydrogen, and the use of this process | voltage has been adopted to secure economical 
is therefore to some extent restricted by the pre- | distribution over the wide area covered. ; 
vailing market for chlorine. The British production, The power cost, based on a monthly 30-minute 
of soda compounds, shown in Table II, page 522 maximum demand, amounts approximately to 
ante, includes, in addition to caustic soda, soda | 1,000 dols. a day, and a very complete super- 
crystals, soda ash and sodium bicarbonate. There | visory system has, therefore, been installed, so that 
are no separate figures for the production of caustic operations can be carefully adjusted to the sewage 
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load. The main sets of machines in the installation 
consist of the six blowers already referred to, and 
the six pumps to which reference has also been made. 
The former are direct connected to 2,000-h.p. motors, 
running at 3,600 r.p.m. These are on the 4,160-volt 
supply, and are of the high-efficiency (97-2 per cent.) 
squirrel-cage type, totally enclosed and water- 
cooled. The pump motors are of 1,000 h.p. each, 
and work off the same supply. Four of them are 
of the synchronous type, running at 300 r.p.m., 
while two are of the variable-speed induction type, 
the variable-speed machines being provided with 
automatic float control. 

The main electrical o»ntrol equipment is housed 
in a section at the end of the pump and blower house. 
Here, on an upper floor level, there are accom- 
modated the control panels, storage battery and 
accessories for the control equipment, and for 
emergency lighting of the control room. The main 
control boards are of the modern bench type, as 
shown in Fig. 28. They are built with a large back 
compartment for interconnections and some relays, 
a rear board carrying the recording and integrat- 
ing instruments and relays. They are of the flush- 
type design in accordance with modern American 
practice. Fig. 28 shows the front of the 13,200-volt, 


4,160-volt and 440-volt sections, Fig. 29 giving a 
rear view of the same equipment. 


The first section 





sIN ContTROL BoaRps. 


controls the incoming feeders, the “bus-bar inter- 
connectors and the transformers, the second the 
power to the pumps and blowers, starting devices, 
meters, etc., while the 440-volt section controls 
duplicate feeders to 13 distribution centres. Lighting 
current is provided from the 440-volt supply system. 
The electrical switchgear is located in galleries 
under the control room. All equipment is of the 
steel cabinet type, with interchangeable switch units 
which can be controlled by hand or electrically. 
Adjustments or repairs can be carried out safely 
without interruption of the service. Continuity of 
operation has been the main objective in the design 
of all parts of the electrical system. 

The principal distribution centres, and the plant 
supplied from them are as follows: Nos. 1 to 5 in 
the pump and blower house, supply the heating 
plant, pumps, ventilating system, two 75-h.p. air- 
compressors, a 35-ton crane, automatic lifts for 
passengers and goods, and auxiliary pumps for water 

nd oil supplies to the main pumps and blowers ; 
and Nos. 6 to 9, in the primary sludge pumping 
stations, are for the controls and alarms for the Dorr 
tank traction scrapers, time-programme control of 
the primary sludge pumps, indicating and alarm 
systems for the pneumatic ejectors. Further centres 
at the return-sludge pumping stations and tank 
galleries, are for the control of the eight 40-h.p. 
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variable-speed return-sludge pumps and eight vari- 
able-speed excess-sludge pumps delivering to the 
dockside storage building, and also 16 conveyor 
collectors in the final tanks. There is also a centre 
in the sludge storage building for the decanting 
mechanism and sludge-handling pumps, and one 
in the oil storage building controlling the unloading 
of oil and transferring it to the heating plant. 

The 2,000-h.p. blower induction motors can only 
be started by the operator at the 4,160-volt bench 
board, but the circuits are connected with other 
apparatus on the blower gauge boards, located near 
the respective machines. To start a blower, the 
attendant in the blower room throws a control 
switch over to the automatic position, causing the 
auxiliary oil pump to start up. The blowers cannot 
be started until an oil pressure of 6 lb. per square 
inch is reached. A relief-valve control switch is 
then thrown into the automatic position, causing the 
motor-operated relief valve to operate. The atten- 
dant next presses the “start ’’ button, which rings 
a single-stroke gong and operates an indicator in 
the 4,160-volt bench board room which shows which 
blower is to be started. When the blower is up to 
speed, a geared oil-pump supplies oil under pressure 
to the bearings, the auxiliary oil pump being auto- 
matically shut down at a pre-determined pressure ; 
should the geared pump fail for any reason to 
maintain a pressure of more than 6 lb. per square 
inch, the auxiliary pump will restart. If the oil 
pressure should fall below 3 Ib. per square inch, the 
blower will automatically shut down. When the 
blower is up to speed, the cone delivery valve will 
open under differential pressure. The relief valve 
then automatically closes and the machine takes 
up its load. 

As previously explained, four of the 1,000-h.p. 
pump motors are of the synchronous type and two 
are variable-speed slip-ring induction motors. ‘The 
former have direct-connected exciters and are 
started up on full voltage. The induction motors 
have motor-driven secondary drum switches and 
resistors located on the same floor as the pump- 
operator's board. The pumps may be started by 
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the operator at the 4,160-volt bench board, but their | intercepting sewers, tunnels and grit chambers | cooling through the 900-deg. C. change point, such 
general control is at the pump-operator’s board over- (amounting to about half the total cost), as well as | as took place in normalising or in hot-rolling finishing 


looking the pump-pit floor, local panels being | revision of plant design and the construction of the 
provided for the starting and emergency controls. | entire project, was under the supervision of the 
The preliminary steps for starting a pump are the City’s Department of Sanitation, of which Mr. W. 


same for both the synchronous and slip-ring types. | F. Carey is Commissioner. Mr. W. D. Binger was | 


The pump operator presses a “ prime ” button on formerly Deputy and Acting Commissioner in charge 
the pump-operator’s board, which lights a lamp on | Of the Division of Engineering, including the Bureau 
the wall directly above the pump to be started. | of Sewage Disposal and Intercepting Sewers ; and 


The pump attendant makes the pump ready by 
priming, etc., and then pushes a “ ready ” button, 
which lights a second lamp over the pump as an 
indication to the pump operator that the pump is 
ready to start. The pump operator then pushes a 
“start” button, which operates a single-stroke 
gong and shows on an indicator in the bench 


| Mr. R. H. Gould was chief engineer. On January 1, 
1938, the whole project, with personnel, was taken 
over by the newly-formed Department of Public 
Works of the City of New York. We are indebted 
to Mr. Binger for much of the information on which 
this article is based, and also to Mr. I. V. A. Huie, 
Chief Engineer and Acting Deputy Commissioner of 





board room which pump is to be started. The|the present Department of Public Works, for 
bench-board operator closes the control switch for | assistance in its preparation. 

the pump selected and full voltage is applied to| 
the stator. | 








THE IRON AND STEEL INSTITUTE. 
(Continued from page 556.) 


On the synchronous motors, after a definite time 
interval, as determined by a timer on the control 
panel in the pump pit, the field circuit of the motor | 
is closed, the current being adjusted at the bench | CoNTINUING our account of the recent annual 
board and set to give about unity power factor when | general meeting of the Iron and Steel Institute, we 
the pump is loaded. As soon as the motor is up to! have now to deal with the proceedings of Thursday, 
speed, the cone valve in the pump discharge line) May 4. The chair was taken at 10 a.m. by the 
open; and the motor takes up its load. The pumps | President, Lord Dudley. 
are started without oil pressure on the bearings, but | 
if this pressure has not been built up by the geared | 
oil pump in approximately 30 seconds, the motor | 
will be tripped off the line. 

As in the case of the synchronous motors, upon 


Strain AGE-HARDENING OF MILD STEEL. 


The first two papers on the agenda, namely, “ A 
Study of Strain Age-Hardening of Mild Steel,” by 
Principal C. A. Edwards, F.R.S., and Messrs. H. N. 
starting the slip-ring induction motors, the oil| Jones and B. Walters, and “The Strain-Ageing of 
pressure must build up within a pre-determined time Dead-Mild Steel Strip Used in the Pressing of 
after the pump starts or the motor will be tripped off | Automobile Bodies and Accessories,” by Dr. J. W. 
the line by a timing relay on the secondary control | Rodgers and Mr. H. A. Wainwright, were presented 
board. After full voltage has been applied, the|in turn and taken together for the purpose of 
drum controller will advance three points with a | discussion. 
definite time interval between each point, cutting | Principal Edwards, in submitting the first paper, 
out the starting resistor; at this point the cone said that it dealt with a study of the influence of 
valve begins to open and the motor takes up its load. | eold-work produced by tensile strains, followed by 
The motor will now be operating at reduced speed | ageing at 250 deg. C., upon the tensile properties 
and will continue so unless the speed is changed | of mild steel. In most instances, the amount of 
manually by the pump operator or automatically as | strain to which the specimens had been submitted, 
determined by the level of the sewage in the incoming | before ageing, was determined by the character of 
conduit. The automatic control is by means | the material itself. The procedure was to increase 
of a Selsyn float. Hand or automatic speed | the tensile stress slowly to the yield point and then 
control may be selected by a transfer button on the | allow ample time to permit the strain to be com- 
pump-operator’s board. The Selsyn equipment con- | pleted while the stress was maintained at a constant 
sists of a float-operated Selsyn transmitter at the | value, i.e., ample time was allowed for the flow 
float tube over the incoming conduits. There are| at the yield point to be entirely completed. After 
two of these equipments, one for the East Conduit | ageing, the specimens were tested for the usual 
and the other for the West Conduit, each controlling | tensile properties. It had been found that the 
one pump, and when the transmitter is moved by | yield point after age-hardening was proportional 
the float, a differential Selsyn on the control board | to the yield point of the material in the original 
moves within a limited range, closing a mercury | condition. This appeared to be true for mild steels 
switch. This causes the pilot motor to operate the | of widely-differing chemical compositions, but the 
cam-type drum switch shown with the resistor in| presence of a comparatively large percentage of 
Fig. 30. The drum switch continues to move until a carbon caused a departure from this rule, because 
Selsyn geared to it, and also connected to the jt diminished the amount of ferrite present in the 
differential Selsyn, has been moved to a position |specimen. Within the limits studied of straining 
corresponding to that of the transmitter on the/ and ageing at 250 deg. C. no evidence had been 
incoming conduit. Conditions are then balanced, | obtained which led to the conclusion that oxygen 
and the differential Selsyn will no longer exert a| played any part in strain age-hardening, so far as 
torque, but will be returned to a neutral position | this quality was revealed by a rise in the yield 
by a light centring spring, which will open the| point or ultimate-stress values. 
mercury switch. The drum controller will remain; Dr. J. W. Rodgers, in presenting the paper by 
in this position until the level again changes in the | Mr. Wainwright and himself, said that they had 
incoming conduit, but when the pump is shut down | investigated the influence of strain-ageing upon the 
the drum controller will automatically run back to | tensile and penetration-hardness properties of five 
the off position, so that the pump can properly be | dead-mild steels. Their results showed that the 
started again. The main pump motors are provided | hardness, maximum strength, and elongation were 
with automatic protective devices. not so interdependent as had commonly been 

The electrical equipment at the Manhattan and |supposed. Small significant differences between 
Bronx grit chambers is also connected to the power | the hardness and maximum-strength curves were 
company’s mains. A feature of these installations | apparent. For this reason care must be taken 
is the electrical indicating panels on the control|jin converting indentation-hardness figures into 





tables, modelled after the standard switchboard 
practice of mimic diagrams of connections. Each 
unit of equipment, pipe or valve is shown by a dis- 
tnctive outline symbol, coloured lamps indicating 
the operating conditions. 

Associated with Messrs. Fuller and McClintock, 
who have already been mentioned as the engineers 
of the Wards Island project, were Messrs. Pearse, 
Greeley and Hansen, sanitary engineers; Messrs. 
Sloan and Robertson, architects; and Messrs. Cox 
and Stevens, naval architects. The design of the 





maximum strength, and vice versa, by means of 
the usual formule. The comparison between the 
trends of the elongation and hardness curves showed 
that these two effects of cold-working could not be 
| considered as complementary, for it could be shown 
| that, during ageing, the elongation and the hardness 
in some cases increased together. With regard to 
heat-treatment, the authors were forced to the 
conclusion that an annealing treatment was more 
conducive to homogeneity in the final product than 
‘the heat-treatment 





above this temperature. This conclusion was in 
agreement with the opinion put forward by several 
manufacturers that the ideal heat-treatment for 
| deep-drawing strip consisted of giving the strip 
in the hot-rolled condition a cold reduction of at 
least 50 per cent., followed by a low-temperature 
anneal not exceeding 700 deg. C. 

The discussion was opened by Dr. T. Swinden, 
who stated that he was glad that Principal Edwards 
and his colleagues had selected 250 deg. C. for the 
ageing temperature because this made it possible 
to compare a good deal of the work done in his own 
organisation. There, many years ago, a standard 
practice had been adopted in which material sus- 
tained a strain of 15 per cent. followed by re-heating 
for thirty minutes at 250 deg. C., for the deter- 
mination of strain-ageing characteristics. The 
authors’ work had shown that a definite relationship 
existed between the yield point after the strain 
and the original yield point, and it also indicated 
that there was a linear relationship between the 
degree of strain and the ultimate stress. This was 
additional information of considerable interest. He 
was in complete agreement with one of the main 
points raised, namely, that strain age-hardening 
characteristics were not directly influenced by the 
oxygen, nitrogen, and the carbon contents of the 
material. On the other hand, some care was 
necessary in interpreting the meaning of strain 
ageing, because if the degree of brittleness were 
included in the characteristics, he could not then 
agree. The matter might not be of great impor- 
tance in strip or sheet, but it was of considerable 
significance in plate and bar material. Speaking 
on the paper by Messrs. Rodgers and Wainwright, 
Dr. Swinden said that all those engaged in the 
supply of sheet and strip were, in the first place, 
looking for fundamental information, and, secondly, 
for some test which could be applied in the works 
to enable them to decide whether or not a certain 
batch of material would behave satisfactorily in 
deep-pressing. For years automobile engineers had 
been financing research to this end, but the difti- 
culties were great. Nevertheless, a workshop test, 
which would give the desired information, was 
very necessary, and the matter was so important 
that he felt the research should be continued with 
that object in view. 

Dr. W. H. Hatfield, F.R.S., was strongly opposed 
to the inference drawn from the first paper, that 
oxygen was not a serious factor in mild steels. The 
ordinary dead-mild steel of commerce in bar form, 
which was used on a considerable scale for the pro- 
duction of bolts, embrittled badly when subjected 
to steam temperatures. This embrittlement was 
regarded as being due to the effect of the low- 
temperature treatment superposed on the cold- 
working effect introduced by tightening up the 
bolts. If, however, a steel of similar carbon con- 
tent were made and very completely deoxidised, 
bolts made from it would not become embrittled 
when tightened up and subjected to steam tempera- 
tures. In this connection, he would like to know 
what were the oxygen contents of the steels used 
by the authors of the second paper. Professor J. H. 
Andrew, who spoke next, said that although it 
had been said that sheet made from aluminium- 
killed steel was not brittle, he had never yet seen a 
notch-bar test made in support of this statement. 
This was difficult, as it was not possible to make 
impact tests on thin sheet material. The next 
speaker, Mr. T. H. Whiteley, thought that a bending 
test would give valuable information on strain age- 
hardening. Principal Edwards and his co-workers 
had shown that oxygen had no effect on strain- 
ageing, but he felt that one element which had 
not been mentioned, namely sulphur, might have 
some influence. 

Dr. H. O'Neill also referred to the conclusion con- 
tained in the first paper, that oxygen had no effect 
on strain age-hardening. The influence of copper, 
however, should not be overlooked, as Professor 
Andrew had shown that copper could affect some 
steels. Strain age-embrittlement was not merely of 
academic interest and, in certain cases, fracture was 
facilitated by the application of a temperature 





involving the fairly rapid! gradient to cold-deformed steel. 


He recalled an 
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instance in which bolts had been bent cold and one 
end bad then been welded to a structure. The 
bolts had broken an inch or two away from the weld 
as « result of the ageing treatment induced by the 
welding temperature. By bending the bolts hot and 
then welding, no trouble had been experienced. 

In a brief reply, Principal Edwards said that it 
was not suggested that oxygen had no effect on 
steel. All that had been implied was that, as far 
as the evidence which the authors had collected 
was concerned, oxygen had no effect on increasing 
the amount of strain age-hardening when the speci- 
men was aged at 250 deg. C. It was perfectly true, 
as Drs. Swinden and Hatfield had pointed out, that 
oxygen had effects in other directions. The whole 
question of strain age-hardening was associated 
with crystal size. The question of inherent grain 
size was also referred to by Dr. Rodgers in his reply 
to the discussion on the second paper. He stated 
that, as four of the steels with which they had been 
experimenting had been supplied by Dr. Swinden, 
who was greatly interested in the question of grain 
size, perhaps he could be applied to for information 
on this matter. Mr. Wainwright and he had con- 
sidered the question of a shock test for their strip, 
but had decided that it would have no practical 
significance ; a shock test conducted on strip of 
No. 20-gauge thickness would be almost meaningless. 


THe SPECTROGRAPH IN QUANTITATIVE ANALYSIS. 


The next paper on the agenda was a contribution 
by Mr. F. G. Barker, entitled ‘“‘ Some Applications 
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other areas in which this small percentage of cobalt 
was absent from the soil, the sheep became diseased. 
By treating the soil in the affected areas with the 
requisite small quantity of cobalt, the sheep disease 
entirely disappeared. 

Mr. F. Twyman, F.R.S., said that the reason why 
Mr. Barker had obtained such excellent results was 
to be found in standardisation. He had taken each 
item of the technique and after thorough investiga- 
tion had selected the most convenient and rapid 
procedure, and had stipulated that it should be 
rigidly adhered to. An important feature was the 
work done on the effect of preliminary sparking 
before making an exposure. 
advocated pre-sparking for as long as 5 minutes or 
7 minutes before taking a photograph. This, of 
course, greatly retarded 
own laboratory, he had found that anything like 
this amount of pre-sparking was unnecessary, while 
Mr. Barker did not have any pre-sparking at all. 
The next speaker, Mr. J. C. Swan, said that with 
the internal comparison method a great deal of 
work was necessary before the analyses could be 


started. On the other hand, the solution method | 


of preparing samples was useful for those who had 
not a lot of routine work to carry out. Moreover, 
there were cases in which only the solution method 
could be employed, such, for example, as the 
estimation of the small additions present in very 
thin aluminium foil. The aluminium oxide pro- 
duced, if sparking such a specimen were attempted, 
would render that method impossible. The last 





Some investigators | 


the work, and, in his, 
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Dr. S. A. Main thought that the work was 
valuable in that it was a practical effort to improve 
the structure of killed-steel ingots. The difficulties 
with ingots of any but the smallest sizes, however, 
and of the more expensive types of steel, were 
probably not insuperable, but they would un- 
doubtedly involve a considerable increase in cost, 
both of equipment and manipulation, to be reckoned 
against the prospective advantages. It would be 
interesting to ascertain what the method could do 
for ingots of the highly-alloyed austenitic types used 
for heat and corrosion-resisting applications. Loose. 
ness of structure at the centre was a feature to 
which some of these steels were rather susceptible. 
The next speaker, Dr. W. H. Hatfield, F.R.S., said 
that the diagrams given in the paper indicated that 
the liquid steel was poured down one side of the 
mould, and, consequently, that side became heated. 
Hence it was necessary to visualise the freezing of 
the ingot in a mould one side of which was hotter 
than the other. When freezing began the first chill 
crystals, which formed the outer layers of the 
ingot, would tend to be of unequal thickness, and 
this was a very bad feature. These remarks were 
borne out by a photograph of an etched section of 
|a Durville-cast ingot, reproduced in Dr. Northcott’s 
| paper. This showed the pipe to be distinctly out 
|of centre. A further consideration was that the 
| problem of the steel works was the casting, not 
|of one ingot, but of 20, 30 or even 40 ingots from 
| one cast of steel, and the application of the Durville 
| process would involve the introduction of another 


of the Spectrograph to the Quantitative Analysis of | speaker, Mr. E. H. S. Van Someren, asked why a/| operation. The last speaker, Mr. C. H. Meigh, 


Ferrous and Non-Ferrous Metals.”’ In the absence 
of Mr. Barker, due to illness, the paper was pre- 
sented by one of his colleagues, Mr. E. J. Vaughan. 
The author gave a description of the modern large 
quartz spectrograph and an account of the work 
done in the Admiralty Laboratory, Sheffield, in con- 
nection with the development of spectrochemical 
methods for the quantitative analysis of steel and 
non-ferrous metals and alloys. We commenced to 
reproduce this paper on page 572 ante, and it is 
concluded in this issue. 

The discussion was opened by Dr. C. H. Desch, 
F.R.S., who said that during the past few years spec- 
trographic analysis had made very great progress in 
this country, and the author and his colleagues had 
done a great deal of careful work which had estab- 
lished the availability and usefulness of the method. 
Not long ago spectrographic analysis was used prac- 
tically only for detecting minute quantities of im- 
purities in metals, but, since improvement in 
methods, mainly due to Professor W. Gerlach, had 
been brought about, it was possible to estimate accu- 
rately considerable quantities of metals in alloys ; 
it was now possible to go up to several per cent. of 
a foreign element. Very much depended upon the 
exact manner in which the spectra were produced 
and there were differences of opinion on this ques- 
tion. Generally speaking, an operator found out the 
conditions which best suited him by a process of 
trial and error, but, when sufficient data had been 
collected, it would be useful to be able to lay down 
standard practice for use in laboratories. The 
author had not mentioned the flame spectrum ; this 
had decided advantages in certain cases. 

Mr. F. W. Harbord asked the author whether it 
would be possible to develop the technique so as to 
enable the percentages of sulphur, phosphorus and 
carbon to be estimated in steels. Dr. W. H. 
Hatfield, F.R.S., who spoke next, said that it was 
necessary to pay a visit to the Admiralty Labora- 
tory at Sheffield to appreciate to the full the work 
which had been done there in spectrographic 
analysis. A large number of analyses were 
being conducted, and the saving in time, particu- 
larly when dealing with impurities in non-ferrous 
metals, was very considerable. The next speaker, 
Mr. A. S. Pye-Smith, referred to the considerable 
amount of work carried out, mostly on natural- 


relatively coarse-grained photographic plate had 
been selected rather than a fine-grained or process 
plate. 

Mr. E. J. Vaughan, in a brief reply on behalf of 
'the author, said that sulphur, phosphorus and 
carbon did give a few faint lines, and these elements 
could be estimated by spectrographic means by 
| using a special technique and special conditions of 
exposure. On the other hand, perfectly reliable 
|and very rapid chemical methods for estimating 
|these elements were available. Hence, these 
| methods were employed for carbon, phosphorus and 
sulphur, and the spectrograph was used for the 
‘other elements. One of the objects aimed at in all 
| this work was speed, and the coarse-grained plate 
| had been selected because the time of exposure was 
short and, under the present conditions of technique, 
| it had proved the most satisfactory plate to use. 
THe DuRVILLE Process FOR CasTING STEELS. 
The fourth paper considered on Thursday morn- 
|ing was by Dr. L. Northcott, and dealt with “‘ The 
| Application of the Durville Rotary Process to the 
| Casting of Steel.” Dr. Northcott stated that the 
| process, originally devised by Mr. P. H. G. Durville 
|in 1913 for the non-turbulent casting of ingots of 
| non-ferrous alloys containing aluminium, could be 
| applied with advantage to the casting of small steel 
|ingots. In the Durville process, the mould was 
| connected to the ladle by means of a trough in such 
a manner that the lower edge of the ladle, the base 
| of the trough and the lower side of the mould were 
| in a straight line. These units were attached to a 
| platform which could be rotated in a vertical plane. 
|The apparatus was adjusted so that the ladle was 
| below the mould, and the ladle was filled with 
metal, which then flowed smoothly into the mould 
| when the apparatus was slowly inverted. In his 
|experiments, small carbon-steel and a few alloy- 
| steel ingots had been cast by the process, the metal 
| having been prepared in a side-blown acid con- 
verter. Their structure and properties had been 
| compared with those of ingots of the same size, and 
| cast from steel from the same melts, by the normal 
| top-casting method. The principal advantage of 
|the Durville non-turbulent process was the ability 
|to cast at a sufficiently low superheat to ensure 
| that the crystal structure was wholly small and 
|equi-axial, thus reducing segregation and other 


|said that a modification of the process had been 
|used at the Tréfilerie du Havre for the casting of 
|aluminium bronze. The fact that the pipe was out 
|of centre might be a disadvantage in the case of 
| steel, but it certainly was not in that of aluminium 
| bronze. When the Durville process had first been 
| patented it had proved expensive and was confined 
| to relatively small ingots. Improvements made 
during the past twenty years, however, had brought 
down the costs of installation and production to a 
very considerable extent. 

Dr. Northcott, in reply to the discussion, said that 
with fairly rapid pouring there had not been any 
pronounced piping away from the axis of the ingot, 
| and, in any case, he did not think that it mattered 
very much, as there was a feeder head which was 
subsequently cut off. (Dr. Hatfield here interposed 
with the remark that the pipe extended down the 
|ingot and it was of the very greatest importance 
to know where it was.) Continuing, Dr. Northcott 
stated that the time of casting was from seven to 
ten seconds, and was thus very short indeed 
compared with the time taken for complete solidi- 
fication. (To this Dr. Hatfield replied that he 
would like Dr. Northcott to attend a meeting of 
the Ingot Committee in order that the matter 
might be argued out to a satisfactory conclusion.) 


Rotting or Sections By Messrs. APPLEBY- 
FRODINGHAM STEEL COMPANY. 


The last paper taken on Thursday morning was 
by Mr. W. T. Wilson and concerned “‘ The Rolling 
of Sections at the Appleby—Frodingham Steel 
Company, Limited.” ‘The author first gave brief 
particulars regarding the plant, which comprises 
four regenerative-type, blast-furnace gas-fired, 
soaking pits, each capable of holding 20 ingots of 
4 tons weight; a two-high 36-in. cogging mill; 4 
horizontal regenerative-type, blast-furnace gas-fired 
reheating furnace taking blooms up to 18 ft. 6 in. 
long ; a three-stand, two-high 32-in. finishing rolling 
mill ; and a four-stand, three-high 15-in. merchant 
mill. Three examples of roll design for 10-in. by 
34-in. channels were then given, Mr. Wilson stating 
that careful attention to detail in the design of 
each pass was repaid by an increased yield and 
rolling rate. The diagonal method of rolling had 
| both advantages and disadvantages, and experience 





history specimens, by his relative, the late Mr. | troubles associated with ingots. There was also an [had shown that for the smaller sizes of joists, for 
Ramage, at Norwich. Among other matters he | improvement in the surface quality and mechanical | which the use of grain-iron rolls was permitted, the 
mentioned that the cause of a peculiar sheep disease | properties, as compared with steel cast by ordinary | diagonal system was better than the straight up- 
in New Zealand had been discovered by the aid of | methods. The most likely application of the | and-down system. In the large sizes of joists, for 


the spectrograph. 
there was a small percentage of cobalt, and, in 


| smaller types of ingots or castings of high-quality 


these areas there was no trouble with the sheep ; | steels or tool steels, where freedom from segregation 
they were quite healthy. 


On the other hand, in 





|or coarse crystal structure was required. 








It appeared that in certain soils | process would probably be in the casting of the | which forged-steel rolls were essential, however, 0? 


account of the strength required, the diagonal 
system should not be used. In conclusion, the 
author described the mechanical cooling bank and 
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roller-straightening machines recently installed.* coking. Some years ago he had conducted experi-| place themselves at the disposal of the country in 
Mr. James Henderson, who opened the discussion, ments on a Leicestershire non-coking coal by first | time of emergency, steelmakers would greatly prefer 


stated that the Institute would like to have more compressing it under pressure and producing a hard | to devote themselves to commercial work. 
So far, during the meeting, a cube of coal. which, when carbonised, formed a | toast of the guests was proposed by Viscount Green 
very hard coke, the original cubical shape being | wood, P.C., 


papers of this type. 
good deal of extremely scientific matter had been 
discussed, but, after all, the rolling of steel sections 
for constructional purposes was what many steel 
works existed for. He therefore commended the 
contribution to the careful consideration of those 
who had to deal with rolling-mill problems. The 
only other speaker, Mr. J. Sinclair Kerr, confirmed 
the importance of practical papers of this kind and 
congratulated Messrs. Appleby—Frodingham Steel 
Company on the excellence of the lay-out of their 
works. 

At this stage the proceedings were adjourned 
until 2.30 in the afternoon. 


Tue INFLUENCE OF CARBONISING CONDITIONS ON 
CoKE PROPERTIES. 


When the members re-assembled at 2.30 p.m., 
on Thursday, May 4, Lord Dudley again occupied 
the chair. The first paper on the agenda bore the 
title, ““ The Influence of Carbonising Conditions on 
Coke Properties ; Part I1.—The Effect of Pressure, 
Temperature, Rate of Heating and * Soaking’ on 
Coke Strength”; it was by Messrs. H. E. Blayden 
and W. Noble and Professor H. L. Riley, and was 
read in abstract by Professor Riley. The authors 
stated that a quantitative study of the effect of 
the carbonising conditions upon the properties of 
coke had been made by methods similar to those 
given in Part I of the research.t The carbonisation 
furnace therein described had been modified for 
the present investigations. Porous insulating bricks 
were used as lagging, and these could be removed 
when it was necessary to cool the iron carbonising 
vessel rapidly. The furnace heater was made by 
embedding Nichrome-wire spirals in alundum cement 
in channels cut in the upper face of a heat-insulating 
brick. This unit could be rapidly replaced when 
necessary. The furnace was simple and relatively 
inexpensive to make. It permitted improved 
control of the rate of heating with economy in 
current consumption. One hundred gramme samples 
of the crushed and graded coal were carbonised, 
in an atmosphere of nitrogen, as a layer approxi- 
mately } in. thick and 4 in. in diameter, contained 
in the iron retort. A double-lever system with a 
mechanical advantage of 100:1 permitted the 
application of pressures of up to 500 Ib. per square 
inch to the layer of coal. 

The results obtained indicated that relatively 
small pressures, up to approximately 40 lb. per 
square inch, applied during carbonisation, brought 
about great increases in the strengths of cokes 
prepared from weakly-coking coals. Further in- 
creases in pressure, up to 500 lb. per square inch, 
had little or no effect upon the coke strength. 
The development of coke strength during carbonisa- 
tion had been found to occur in two distinct tem- 
perature ranges. In the first, namely, 400 deg. to 
550 deg. C., which coincided With the plastic range, 
the coke strength was greatly affected by the pressure 
applied during carbonisation. The second tem- 
perature range was from 650 deg. C., upwards, 
when the strength developed depended only on the 
maximum temperature reached during carbonisa- 


| 


The 


responses being made by the Rt. Hon. 


retained. His experiments had shown that coking| R. B. Bennett, P.C., former Prime Minister of 
coals, during carbonisation, developed a pressure in Canada, and, for the Continental guests, by Mr. Léon 


the plastic range which might be very considerable. | Greiner. 
not | by Engineer Vice-Admiral Sir Harold A. Brown, 


The next speaker, Mr. E. C. Evans, did 


The health of the President was proposed 


think there was any subject of greater importance | K-C.B., Director-General of Munitions Production, 
than that of increasing the range of our coking | Who, in the course of his speech, stated that, at the 
coals, which were already becoming scarce in some | present time, the monthly deliveries of material 
districts. To his knowledge, in two districts at | exceeded the annual deliveries which were received 
least, it was necessary to crush nut coal in order to _ before the present programme of rearmament work 


obtain coal for coking. He agreed with Dr. Foxwell 
that any method of applying external pressure to 
coal during carbonisation would be uneconomical 
and thought that the possibilities of applying imternal 
pressure were much more hopeful. Provided a 


skin were obtained on the coke in the early stages of 


| was undertaken. He wished to ask the industry to 
devote its energies to doubling and even trebling 
| these quantities. 


(T'o be continued.) 
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| 








carbonising, there were considerable possibilities | 37,500 - KW BRUSH - LJUNGSTROM 


of increasing the internal pressure during the all- 
important range of 400 deg. to 600 deg. Some 
iron and steel firms, until recently, were regularly 
| using compressed charges and had stated that they 
|had thereby obtained better coke, and better 
| blast-furnace economy, than with coke produced 
| from the same coal when using top charging. By an 
extension of compressed charging and by making 
| use of modern knowledge of sizing, and, possibly, 
of blending, there might be possibilities of ap- 
plying considerable internal pressures in coals 
and of bringing about an improvement along the 
lines suggested by the authors. The last speaker, 
Dr. W. H. Hatfield, F.R.S., stated that the British 
Iron and Steel Federation had great expectations of 
the results of the researches under consideration. 
In a brief reply, Professor Riley said that, while 
he appreciated the importance of economics, the 
experiments described constituted a valuable guide 
to blending because the internal pressure, during 
carbonising, could be developed by paying due 
regard to the amount of volatile matter in a coking 
slack. In his opinion, pressures of the order of 10 
Ib. per square inch, could be developed during 
carbonisation without damaging the oven walls, 
because a solid mass, and not a fluid, was dealt 
with in the oven and the pressure developed in the 
interior of the charge would not be transmitted to 
the walls. There was something very specifically 
chemical in the binding forces developed during 
the plastic condition, about which little was known. 
Hence, the chemical side of the problem should be 
investigated to a much greater extent than had 
been the case in the past. 


ANNUAL DINNER. 


The attendance at the annual dinner, which took 
place at Grosvenor House, Park-lane, London, W.1, 
on the evening of Thursday, May 4, we believe 
constituted a record, nearly 900 members and 
guests being present. In proposing the toast of 
“The Iron and Steel Institute and the Iron and 
Steel Industries,” Admiral of the Fleet Lord Chat- 
Defence, stated that when a capital ship was | 
modernised and the machinery, put into it some 








tion and was independent of the pressure (up to 


twenty years previously, taken out and replaced | 
by modern machinery, there was a saving of some | 


500 Ib. per square inch) applied during carbontention. | 1699 tons in weight. This had resulted in the | 


Variations in the rate of carbonisation and time 


of “ soaking ” brought about only small differences | and the Queen Elizabeth class of battleships being | turbine. 


in strength. 
The discussion was opened by Dr. G. E. Foxwell, 
who thought that the work carried out at Newcastle- 


|} enormously increased. By the provision of new and 


fighting efficiency of H.M.SS. Repulse, Renown | 


improved steels and alloys, the iron and steel and | 


| metallurgical industries generally had largely an | 


upon-T'yne by Professor Riley and his collaborators | tributed in making this saving in weight possible. 


was of the 
and should be supported morally, actively, and 
financially by the coke-oven and iron and stee 

industries. If the authors could furnish a method of | 
utilising the poorly-coking coals for the production | 


utmost potential value to industry | The three fighting services now no longer worked in | 


water-tight compartments; there was close and | 


complete collaboration between them. 
to this toast, Lord Dudley assured Lord Chatfield 
that the iron and steel industry would co-operate | end of the set and is partly mounted on the alternator 


In replying | 


of coke they would, indeed, be performing a signal | with the nation to the fullest extent possible. | 


Service, 


It was difficult to see, however, how far any | Reorganisations in methods and technique had | 


jmmercial practice could produce coke economically | taken place within the industry, and the Iron and | 


by « . . | . . 
carbonising under pressure. As an alternative, | Steel Institute had been responsible for many of | 


the authors might experiment with coal briquettes, 
‘ompressing them to the desired degree before 





* See ExonvgERmve, vol. exliii., page 295 (1937). _ 
| See ENGINEERING, vol. cxliv, page 385 (1937). 





the scientific developments which had been brought 
about. 
~| much steel again as it turned out at the beginning | 

|of the European war, but willing as they were to 


The industry was able to produce half as | 


field, G.C.B., Minister for the Co-ordination of|These parts are connected by radial taper pins. 





| TURBO-ALTERNATOR 
BRIGHTON CORPORATION. 


| ‘Tue latest extensions at the Southwick generating 
‘station of the Brighton Corporation consist of two 
37,500-kW Brush-Ljungstrém turbo-alternators, which 
were constructed by Messrs. The Brush Electrical 
| Engineering Company, Limited, Loughborough. The 
| first of these sets was placed in commission in January, 
| 1937. During the period up to April 21, 1939, it 
| generated 318 million kWh in 13,000 running hours 
and carried loads up to 42,000 kW, the average being 
23,800 kW. The second set was put on to the 
bars in November, 1938, and by the same date had 
generated 73 million kWh in 3,016 running hours. 
On the official trials in December, the steam consump- 
tion at a load of 30,000 kW was 8-63 lb. per kilowatt- 
hour when supplied with steam at 650 lb. per square 
inch and a temperature of 850 deg. F. The vacuum 
during the test was 29 in., and the steam consumption 
included all the quantities bled to raise the tempera- 
ture of the condensate to a temperature of 334 deg. F. 
This performance corresponds to a heat consumption 
of 9,759 B.Th.U. per kilowatt-hour, or a thermal 
efficiency of 35 per cent. Considering the excellent 
performance, it will be of interest to describe the 
construction of these machines. The external appear- 
ance will be gathered from Fig. 2, Plate XXIII, 
which is a general view of the engine room, and from 
Fig. 7, on page 589, which illustrates the earlier of the 
two sets. 

The turbine, a half-section through the blading of 
which is given in Fig. 5, page 588 consists, as is usual in 
the Brush-Ljungstrém design, of two discs, which rotate 
in opposite directions. These are mounted on short 
hollow shafts, which overhang the inner bearings 
and are in turn spigoted and bolted to the ends of 
the main shafts, which carry the alternator rotors. 
The turbine rotors are fitted on the tapered ends of 
the hollow shafts and are secured in position by hollow 
locking bolts. Driving keys are also fitted. The 
rotors carry the blade rings flexibly mounted between 
them. Steam is admitted to an annular chamber in 
two steam chests and thence to the inner blade ring, 
through ports which are arranged symmetrically 
round the turbine discs. Owing to the range of 
temperature between the inner part of the disc and 
its outer diameter, it is made in three parts, as shown 
in Fig. 5, to prevent thermal stresses being set up. 
As 
will be seen from the same drawing, the outermost 
of the three main parts of the rotor carries the first 
row of axial flow blades. It will also be seen that a 
fourth part, which carries the second row of axial 
flow blades, is registered to it. 

There are 57 rings of radial flow blading and two 
axial flow single-rotation low-pressure stages in each 
An illustration of a complete blade system 
ready for assembly is given in Fig. 8, on page 589. 
The central position of the turbine in the casing enables 
the double flow arrangement to be employed for the last 
stages, each turbine disc carrying these two rows of axial 
flow blades in addition to the share of radial flow rings. 
The four rows of stationary guide blades are carried in 
a frame of steel plates, which is supported in a central 
position in the turbine casing. 

The control and governing gear is situated at one 


FOR 








casing. The other alternator casing carries the exciter, 
which serves both generators. The detailed arrange- 
ments of the gear are illustrated in Fig. 6. As a full 
description of its design and construction has already 
been given in ENGINEERING,” it will be sufficient to say 
that the steam enters the turbine through an emer- 
gency stop valve and governor controlled throttle valve. 


* ENGINEERING, vol. cxxxviii, page 1 (1934). 
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It then flows through internal pipes to the steam 
chests, which, as already mentioned, are situated on 
each side of the blade system. Each steam chest is 
machined from a solid forging and is annealed to 
remove internal stresses before the final machining 
operations. It has three concentric annular compart- 
ments, which communicate through holes in the 
labyrinth packed balancing discs and in the turbine 
discs themselves with the different stages of the blading. 
The overhung spindle, which carries the turbine disc, 
passes through the central chamber, the space between 
it and the steam chest being occupied by labyrinth 
packing. 

At the most economical load of 30,000 kW, the 
main steam supply passes from the inner compartments 
of each chest to the inside of the first ring through 
holes in the hubs of the discs. The next two connec- 
tions, one from each chest, may be used for the admis- 
sion of additional steam from the middle compartments 
to the lower pressure stages of the turbine to enable 
the maximum continuous rating to be carried. Two 
others are used for bleeding steam from the turbine 
to the high-pressure feed heaters. Similarly, the 
low-pressure feed heaters are supplied with steam 
bled from two still lower pressure stages, as shown in 
Fig. h. 

The radial flow blades, with their roots, are machines 
from the solid bar, and are then built up into rings. 
During this process, the blades themselves are held in 
a fixture, while the roots are turned together to a 
dovetail shape. Nickel-chrome-molybdenum _ steel 
strengthening rings, which carry the centrifugal load, 
are then secured to the blade roots by rolling the 
material over the dovetails. A flexible expansion 
ring connects the inner strengthening ring to the seating 
ring, which is caulked into a groove in the face of the 
disc. This arrangement, it is claimed, enables each 
ring to take up a position consistent with its tempera 
ture and its stresses independently of the necessarily 
slightly different expansion of the disc to which it is 
attached. Thin packing strips which run safely 
within a tine clearance of the inner surface of the next 
ring minimise the possibility of steam leakage round 
the free end of the ring. An arrangement of double 
packing strips is employed in the highest pressure 
portion of the turbine. The axial flow moving blades 
have forked and serrated roots, which are hydraulically 
pressed on to corresponding serrations on the rims of 
the low-pressure discs by which they are carried. Each 
half of the turbine rotates at 1,500 r.p.m., and the tip 
speed of the longest blade is 830 ft. per second. All 
the low-pressure blades, both radial flow and axial 
flow, are made from stainless steel, and arrangements 
are made to drain away the water of condensation from 
the exhaust stages. 

Motor-driven turning gear is provided for use in 
alignment, and other tests, when the plant is out of 
service, but as there are no heavy moving parts or long 
shafts in the turbine itself, there is no need to rotate 
it for long periods in order to avoid stresses during 
heating and cooling. 

The governor is driven by worm gear from one of 
the shafts, and a gear-type oil pump, driven from 
the governor spindle, supplies oil for lubrication and 
governing. An auxiliary turbine-driven pump, which 
can also be electrically driven, comes into action auto 
matically in the event of the oil pressure for lubrica 
tion falling below a predetermined figure. 

The turbine casing, the two stator frames, and the 
end casings that carry the outer main bearings form 
a rigid and compact tubular structure, as will be 
appreciated when it is stated that the overall length 
of each set is only 45 ft. 32 in. The foundations, too, 
are simple, since the casing is directly mounted on the 
inlet flange of tne condenser. The stresses imposed 
on the flanged connections between the turbine and 
the two generators are almost completely relieved by 
supporting each generator on a column. This column, 
in turn, is carried on springs, which approximately 
balance the overhanging weight. 

The condenser, into which the turbine exhausts, is 
illustrated while in course of erection in Fig. 4, Plate 
XXIII. It is of the two-pass type, and has been de 
signed to maintain a vacuum of 29 in. at a load of 
30,000 kW when it is sapplied with 31,000 gallons of 
water per minute at a temperature of 60 deg. F. The 
total cooling surface is 37,100 sq. ft., the }-in. tubes 
with which it is fitted being ofaluminium brass. It has 
a common steam chamber, but the two sections are 
entirely separate on the cooling water side. There are 
two duplicate full duty condensate pumps, each of 
which is capable of withdrawing 550 gallons per minute 
from the condenser and delivering it to the suction of 
the low-pressure feed pumps against a head of 131 ft. 
These pumps are of the vertical spindle type, and are 
driven by 55-h.p. direct-current motors at a speed of 
from 1,000 r.p.m. to 1,130 r.p.m. The usual large 
atmospheric exhaust valve is omitted from the system 
and has been replaced by an arrangement for gradually 
and automatically unloading the turbine the vacuum 
talls below 24 in 
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“ENGINED RING 


Owing to the flexible construction of the blade | installing a quick-start ejector, which is capable o! 


system and the absence of long members exposed to | raising a vacuum of 24 in. in 3 minutes. In addition 
a large temperature gradient, the Ljungstrém turbine | there are two three-stage ejectors with intermediate 
may be started without preliminary warming up. | surface condensers. One of these uses the main coD- 
Advantage is taken of this property at Brighton by | densate as the condensing medium, while the other, 
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FOR BRIGHTON. 














Fic. 7. Macurns EREcTED InN POWER STATION. 











Fie. 8. 


which is used only on low loads and when starting up, 
is supplied with sea water. A float control valve is 
fitted to the condenser to work in connection with the 
tlosed-feed system of the station. The condensate 
line is connected to this valve through a branch after 
the gland heater and the valve is so connected to the 
condenser and the surge tank that a constant level of 
Water Is maintained on the suction side of the extrac- 
ton pump. The drains of all the bled-steam heaters 
are cascaded and finally returned to the condenser. 
The two highest pressure heaters are fitted with auto- 
matic by-pass gear for the feed water. 
.. pee y are rated for a total output of 
— VA, and generate three-phase current at a vol- 
age ot 3,000 and a frequency of 50 eycles when running 
. — t.p.m. Their construction will be clear from 
® longitudinal section of the complete set given 
m Fig. 1, Plate XXIII, while a view of a finished 
ranpacha ae in Fig. 9, on this page. As will be seen, 
bdin —~ direct-coupled to each half of the turbine 
one 1ey are connected electrically in series to an 
at one end of the set. The two stators are 
ee connected in parallel. The stator frame 
ult up of flame-cut welded steel, the inner periphery 


of the structure being arranged to take the dovetail 
key bars 
plates are 


arranged between the inner structure and 





Biape System READY FOR ASSEMBLY. 


that secure the stampings in position. Steel | 





























the shell to detlect the ventilating air into the desired 
channels. Flanges are welded at each end of the 
frame for bolting at one end of the turbine cylinder, 
and at the other end to the bearings and casing. 

The stator core laminations are of high silicon steel, | 
and are insulated from each other by Insuline. In 
addition, red rope paper is built into the core between 
the ventilating ducts. The core is divided at intervals 
by radial ventilating ducts, the laminations on the | 
opposite sides of which are supported by H-section | 
fingers. These fingers are welded to supporting plates. 
High-tensile non-magnetic pressure fingers are used to | 
support the ends of the core and teeth, and are formed | 
so as to ensure maximum tightness of the core at the | 
bore. The fingers are in turn supported by bronze 
pressure rings which are keyed to the inside structure 
of the stator frame. The bronze pressure rings are 
made to a specification which ensures adequate elas- 
ticity, so the core pressure is equalised under varying 
conditions. The windings are of the two layer 
diamond type, and are insulated with mica and mica- 
nite. Corona protection is used to avoid damage 
from surface discharges. Pressure tests were taken at 
frequent stages during the manufacture and assem bly 
of the coils to ensure that the completed winding 
contained no weak places. The coils are stoutly sup- 
ported in respect to each other and to the frame 
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9. Frtsnep STaror. 


by means of insulated brackets and rings, while 
bakelite spacers are used to prevent movement unde 
the stresses set up during current surges. 

The rotors consist of steel forgings which are built up 
in sections to form a single unit. It is clear that this 
method of construction enables both the bores and 
internal faces to be examined during manufacture. 
Radial ventilating holes are drilled in the forging, the 
drilling operation taking place and the parts being 
bolted together before the whole unit is slotted. Radial 
slots are planed on the periphery and special ventilating 
holes are drilled at the shaft ends to admit air at each 
end to the inner part of the rotor. The rotor coils are 
of copper strip insulated with mica. Non-magnetic 
metal wedges are driven into the slots above the coils. 
The end windings are spaced by bakelite distance 
pieces, which are inserted after the winding has been 
finally pressed. Insulating channels are fitted on the 
top of the coils in the end windings and over these 
non-magnetic caps of austenitic chromium-nickel 
manganese steel. These caps are spigoted to the rotor 
body and are radially drilled for the ventilation of 
the end windings. Fig. 3, Plate X XIII, is an illustra- 
tion of a rotor and exciter armature in the overspeed 


| test pit. 


The overhung exciter has an output of 126 kW, and 
is of the six-pole type. Although its construction 
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generally follows normal practice, the magnetic circuit 

is arranged for high magnetic retentivity, so as to give | 
a special shape to the saturation curve. It is claimed 

that this ensures adequate stability of the exciter over 

a wide range of voltage control, even though it is self- 
exciting. As the rotors are connected permanently in | 
series and the stators in parallel, the two alternators 

synchronise automatically at a little below half-speed. 

Thereafter, the two sides operate electrically as one 

unit. Ventilation is effected by an axial-type internal 

fan at each end of each rotor. The heated air is 

passed through a cooler and is returned to the fan | 
inlets through a closed system of ducts. 

The sets were constructed to the specification of Mr. | 
W. N. C. Clinch, engineer and manager of the Brighton 
Electricity Department, whom we have to thank for | 
permission to publish the above article. 








BRITISH STANDARD 
SPECIFICATIONS. 


\mone the specifications issued by the British 
Standards Institution, the following may be of interest 
to our readers. Copies are obtainable from the | 
Publications Department of the Institution, 28, | 
Victoria-street, London, 8.W.1, and, unless otherwise 


stated, the price is 2s. net., or 2s. 2d., post free. 


Steel Tubular Traction Poles.—The main object of a | 
second revision of specification No. 8, which is concerned | 
with steel tubular traction poles, is to enlarge the scope | 
of the specification to cater for the recent demands | 
for poles of increased lengths for use on trolley-omnibus 
systems. The specification was first issued in August, 
1904, and the first revision, published in June, 1931, | 
gave details of 31-ft. and 33-ft. poles only. The present 
issue also covers 35-ft. and 40-ft. poles. Full details | 
regarding dimensions and tests for each class of pole 
are given, and a scheme of marking has been introduced 
for the first time, whereby the length and class of 
each pole may readily be distinguished. 

Cast-Iron Straightedges.—The second specification | 
in the series of standards for engineers’ precision tools 
has been issued, namely, No. 818, for cast-iron straight- | 
edges of bow-shaped design. As in the case of the | 
recently-issued specification for surface plates, the | 
primary object of the specification is to prescribe | 
standards of accuracy, and very little limitation is | 
imposed on design other than requirements as to the 
minimum overall depths and the widths of the working 
face for various lengths of straightedges up to 8 ft. | 
Provision is made for two grades of accuracy, limits | 
being prescribed for the permissible errors in the | 
straightness of the working face and in the straightness, | 
parallelism and squareness of the side faces. A/| 
minimum percentage bearing area is also prescribed. | 
These standards of acouracy have been prepared in 





tory. Appendices to the specification contain recom- 
mendations regarding suitable chemical compositions 
of plain and alloy cast irons, and methods of 
heat-treatment for the purpose of stabilising the 
straightedges, and also a detailed description of the 


methods of testing straightedges and of determining | 


the proportion of bearing area. 





CONTRACTS. 


Messes. Toe Trussep Concrete Street Company, | 


Limirep, Horseferry House, Horseferry-road, West- 
minster, London, 8.W.1, have been appointed the rein- 
foreed-concrete engineers in connection with the erection 
of factory and other industrial buildings and showrooms 
st Camberwell, Cardiff, Kilmarnock and Croydon, and 
scholastic, ecclesiastical and other buildings at Glaston- 
bury, Aberystwyth, Paisley, Southport, Glasgow and 
other parts of the country 

Messrs STANDARD TELEPHONES AND CABLES, 
Limtrep, Connaught House, Aldwych, London, W.C.2, 
have received an order from Messrs. Pilkington Brothers 
for public-address equipment and a magneto telephone 
system, to be installed in the firm's A.R.P. shelters at 
their St. Helen's and Doncaster works The equipment 
will also include emer tency power plant 

Messres. Tux Brose Evecrrica, ENoinerrinc Com 
rANY, Limrrep, Loughborough, have received an order 
trom the West Midlands Joint Electricity Authority, for 
a 30,000-kW  Brush-Ljungstrém turbo-generator for 
installation at Wolverhampton power station. 

Messrs. Smon-Carves, Lovrrep, Cheadle Heath, 
Stockport, have received orders for by-product coking 
plants from Messrs. Guest Keen Baldwins Lron and Steel 
Company, Limited, for their Margam Works, South Wales, 
and from Messrs. Wm. Baird and Company, Limited, 
Twechar, near Glasgow. The Margam plant will com- 
prise 54 aes Underjet Otto-type coke-ovens 
capable of carbonising 1,000 tons of dry coal a day. 
The contract also includes a coal service bunker and coal- 
and coke-handling plants. The Twechar plant is for the 
manufacture of foundry coke and a special low-ash coke 
for use as electrodes in the aluminium industry. Thirty 
coke ovens are to be built, and of these, seven will be used 
for the production of electrode coke. 


close collaboration with the National Physical Labora- | 
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TENDERS. 


We have received from the Department of Overseas | 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. i i 


[MAY 19, 1939. 


PERSONAL. 


Messrs. F. Perkins, Lowrep, Peterborough, have 
appointed Mr. C. T. Ellis to be their service engineer 
in the southern area, which covers the whole of the 


Details may be obtained on application to | counties south of the Thames, and Gloucestershire, 


the Department at the above address, quoting the} Monmouthshire and Glamorganshire. 


reference numbers given. 
Structural Steelwork, including columns, roof girders, 


windows, for a new brass and iron fo and pattern 
shop and store at Salt River. South African wy 
and Harbours, Johannesburg; July 10. (T. 22,293/39.) 


Weights and Measures, comprising beath scales, troy 
and avoirdupois weights, measures, spirit levels, stamping 
blocks, and copper measures. Union Tender and Supplies 
Board, Pretoria; June 1. (T. 22,294/39.) 

Scientific Instruments and Chemicals required for the 
Western Province Fruit-Research Station. Union Tender 
and Supplies Board, Pretoria; June 1. (T. 22,438/39.) 

Alternator and Voltage Regulator, comprising a 100-kVA, 
0-8 power factor, 500/535-volt, three-phase, _50-cycle, 


| 1,500-r.p.m. alternator and an automatic high- 
voltage regulator of the astatic resistance type. 


nion 
Tender and Supplies Board, Pretoria; June 1. 
(T. 22,296/39.) 

Turbo-Alternator, comprising a 3,000-kW steam turbine, 
direct-coupled or geared to an alternator and exciter, 
together with condenser, auxiliaries, valves, instruments, 
cables, wiring, etc., for the Zwartkopjes Pumping 


Station. Rand Water Board, Johannesburg; July 11. 
(T. 22,297/39.) 
Turbo-Alternator, 40,000-kW, continuous maximum 


rating, and condensing and auxiliary plant for Congella 
Power Station. Electricity Supply Commission, Johan- 
nesburg; July 13, or the Commission’s London office, 
535-546, The Adelphi, London, W.C.2; July 14. 
(T. 22,298/39.) 

Boiler Plant, comprising two horizontal, self-contained, 
Economic-type boilers and automatic stokers, and a 
mechanically-operated coal conveyor capable of feeding 
a complete battery of four boilers. Superintendent, 
Johannesburg Hospital, South Africa; July 3. 
(T. 22,441 /39.) 

Diesel-Engined Road Roller, for the Mellawi local 
commission. Ministry of Public Health, Cairo ; June 12. 
(T. 22,494/39.) 
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British Chemical and Physiological Abstracts. Index, 
1938. T. F. Burton, Eprror. London: The 
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The Colliery Year Book and Coal Trades Directory, 1939. 
London : The Louis Cassier Co., Ltd. [Price £1 1s. 0d. 
net. ]} 

Die neue Stadt. 
Stadtplanungskunst aus der sozialen 
Bevélkerung. By Proressor GorTTFRIED 
and Dr.-Ine. Frrrz Recuenserc. Berlin : 
Springer. [Price 45 marks.| 

Department of Scientific and Industrial Research and 
Ministry of Transport. Road and Research Experi- 
ment. Special Report No.2. Machinery and Its Uses 
in Concrete Road Construction. By F. N. Sparkes. 
London : H.M. Stationery Office. [Price ls. net.] 

| The Association of Engineering and Shipbuilding Draughts- 
men. The Manufacture of High Strength Light Alioy 
Extrusions and Their Use in General Engineering 
Design, Including Aircraft, Transport and Shipbuilding. 
By R. Worspate. London: The Draughtsman Pub- 
lishing Co., Ltd. [Price 2s. net.) 

Modern Radio Communication for the More Advanced 
Student, Covering the Technique Required for the City 
and Guilds Final Examination. Volume Il. By J. H. 
ReyNver. Third edition. London: Sir Isaac Pitman 
and Sons, Ltd. [Price 7s. 6d. net.] 

Who Invented the Telephone? By WrtttaM AITKEN. 
London: Blackie and Son Ltd. [Price 5s. net.] 

Locomotive Drawings. Comprising a Selection of Work 
by F. C. HAMBLETON and others. 60, Westbury-road, 
New Malden, Surrey: The Stephenson Locomotive 
Society. [Price 2s. 3d.] 

Carburation and Carburettors. 
don : Chapman and Hall, Ltd. 

The Fundamentals of Thermodynamics. 
tary Theory and Electrochemistry. 
But ier. London: Macmillan and Co., Ltd. 
Ta. 6d.) 

The Iron and Steel Institute. Special Report No. 26. 
First Report on Refractory Materials. London : Offices 
of the Institute. [Price 10s. to Members; 16s. to 
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Metallurgy for Engineers. 
Edward Arnold and Co. 
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[Price 18s. net.] 
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By Dr. J. A. V. 
[Price 


By E.C. Rotiason. London : 
[Price 10s. net.] 


Engineering Drawing. By H.H.Winstantey London: 
Edward Arnold and Co. [Price 5s. net.] 

The Taff Vale Railway By D. 8. Barrie. 19, The 
Drive, Sidcup, Kent: The Oakwood Press. [Price 
2s. 6d. net.] 

City of Birmingham Official Handbook, 1939. Compiled 
and edited by L. W. Factkner. Council House, 
Birmingham, | City of Birmingham Information 


Bureau 


The Motor Manual. Compiled by the 


Thirtieth edition. 


staff of ‘“‘ The Motor." London: Temple Press Ltd. 
[Price 2s. 6d. net.] 
V.DJI.-Jahrbuch, 1939 Die Chronik der Technik. 


Edited by A. Lerrner. Berlin: V.D.1.-Verlag, 
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principals, crane girders, galvanised sheeting, and steel | Pattison has 


Versuch der Begritindung einer neuen | 
Stuktur der | 
FEDER | 





Messrs. INDUSTRIAL BROWNHOIST CORPORATION, Bay 
U.S.A., inform us that Mr. Melvin 
i his position as president and 
| treasurer, and has been elected chairman of the board. 
Mr. H. E. Hayes has been elected president and treasurer, 
and Mr. J. B. Hayden sales manager. 

Messrs. Burrers Bros. anp Company, Lowrep, 
McLellan-street, Glasgow, 8.1, inform us that the branch 
| office, which, as mentioned on page 560 ante, they are 
|establishing at County Chambers, Corporation-street, 
| Birmingham, will be opened on June 24. 
Messrs. M. Grover anp Company, Limirep, have 
| removed from Holbeck-lane, Leeds, to more convenient 
premises at Hercules Engineering Works, Charmouth- 
street, Leeds, 11 

Messrs. R. A. Lister anD Company, Lim1TED, Dursley, 
Gloucestershire, have appointed Mr. Fred Hill, MI. 
Struct.E., industrial service supervisor. He will be in 
control of the firm’s 50 service engineers at present at 
work throughout the country. 

Messrs. KENNEDY AND DONKIN are moving their 
offices from Broadway-court, 8, Broadway, Westminster, 
| and, on and after May 22, their address will be Alliance 





House, 12, Caxton-street, Westminster, London, 8.W.1. 

Messrs. LonpEx, LIMITED, owing to the expansion of 
their business, have removed their head office from 
Brettenham House, Lancaster-place, Strand, London, 
W.C.2, to larger premises at Anerley Works, 207, Anerley- 
road, London, 8.E.20. 

Messrs. THE British ALUMINIUM Company, Limirep, 
Adelaide House, King William-street, London, E.C.4, 
have opened a branch office and warehouse at Abbey 
Buildings, Middle Abbey-street, Dublin, under the 
management of Mr. D. E. Cottrell. 

Messrs. Puitres Lamps, LimirED, are, this week-end. 
vacating their offices at 145, Charing Cross-road, and 
will occupy their new eight-storey building at the 
| northern end of Shaftesbury-avenue. As from Monday, 
May 22, their address will be Century House, Shaftesbury- 
| avenue, London, W.C.2. 








‘NOTES FROM THE SOUTH-WEST. 


| CarpirF, Wednesday. 


The Welsh Coal Trade.—There was again a good 
volume of business available in most of the principal 
branches of the Welsh steam coal market last week and 
| buyers generally continued to display a good deal of 
interest in most classes. New business, particularly for 
early delivery, was, however, very difficult to negotiate, 
as following the activity that has been apparent in 
the market of late, sellers had very little coal to offer 
over the next month or so. As a consequence, what 
limited quantities of the more favoured kinds became 
available for prompt shipment were quickly taken 
up at enhanced values. Most collieries had sufficient orders 
on their books to ensure regular working at the mines 
for some time to come, while should demand be main- 
tained at the present level there seemed every prospect 
that some of the pits that had been idle for varying periods 
would be brought back into commission. Inquiries 
circulating on contract account during the week included 
one from the French Navy for about 12,000 tons, for 
delivery at Cherbourg. The Greek Navy bought about 
8,000 tons locally, while some 2,500 tons was sold to 
users in Malta. Best large qualities were in sustained 
request, but sellers, as a rule, had well disposed of their 
potential outputs of these kinds for some time ahead, 
and supplies for delivery over the next month or so were 
restricted to occasional small parcels which commanded 
high values. Some of the inferior large sorts, notably 
among the dry classes, were still fairly readily available 
for early delivery, but quotations failed to show any 
material variation. Active conditions ruled for the 
popular dry sized descriptions, stems for which weré 
well filled ahead and prices were consequently well 
upheld. Bituminous smalls were moving off fairly 
satisfactorily and the tone was steadier. The dry smalls, 
however, were still in ample supply to meet a ver) 
slow request and were dull. Cokes were only in very 
limited demand, while patent fuel continued to display 4 
good activity. 

The Iron and Steel Trade.—Brisk conditions ruled 1» 
the iron and steel and allied industries of the district 
during the week. There was a better demand in sev eral 
directions and the works were kept well engaged in 
fulfilling orders already on the producers’ books. 














THe Op Cenrraians. —At the monthly luncheon 
of the Old Centralians, held on Tuesday, May 16, at the 
Northumberland Rooms, Trafalgar-square, London, 
W.C.2, an address on “ The Contractor as Consultant 
was given by Mr. J. Duvivier, M.Inst.C.E. Instances 
were not unknown, Mr. Duvivier said, of small employers 
who thought to save expense by asking contractors to 
prepare the schemes on which they were to quote The 
average employer disliked paying fees merely for advice, 
but in fact he gained nothing by side-tracking the con 
sulting engineer. The practice of manufacturers acting 
as consultants was deeply rooted, but this, he thought, 
was one of the inevitable results of the commercialisation 
of engineering science. 
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NOTES FROM CLEVELAND AND NOTES FROM SOUTH YORKSHIRE. 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation—The general situation 
changed. Ordinary commercial inquiry con 
expand, but actual transactions mature only slowly, 
to iron and steel producers having still to concentrate on 
supplying Government needs. The present huge agg 
gate tonnage output does not fully cover current requi 
ments, and there is continued pressure for larger delivery 
of some commodities. There is, however, indication of 
conditions becoming more conducive to normal trade. 

The Cleveland Iron Trade.—Slow, but steady improve- 
ment is noticeable in the unsatisfactory state of the 
Cleveland pig branch of industry, but the light supply is 
adequate for the somewhat increased demand. Though 
stocks are low and make still intermittent, additional 
requirements of customers do not necessitate much 
increase of production, and prospect of justification for 
resumption of continuous output continues remote. 
Appreciably better deliveries are, however, going to 
North-East coast foundries, where a gradual return to 
activity promises to continue. Second hands are dis- 
posing of tonnage to old home customers, but make no 
progress in effort to recapture export trade lost when 
Cleveland pig was so scarce that virtually none could 
be spared for shipment abroad. Fixed prices are based 
on No. 3 quality of iron at 99s. delivered to local firms. 

Hematite.-—Producers of East-Coast hematite have 
still more iron stored than they care to carry, and reduc- 
tion of the tonnage accumulations is on only a moderate 
scale. Business is practically confined to transactions 
between home firms. Merchants continue to keep in 
touch with Continental customers of long standing, but 
succeed only in making occasional moderate sales to 
buyers who need supply of a little special quality iron. 
Home consumers at a distance are accepting rather 
considerable tonnage, but deliveries are mainly to works 
near source of production. Stabilised quotations have 
been reduced 5s., and are now at the level of No. 1 grade 
of hematite at 115s. 6d. delivered to North of England 
firms beyond the end of June. For earlier delivery, 
prices are unchanged. 


REGS RSS SEES 


SHEFFIELD, Wednesday. 
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NOTICES OF MEETINGS. 


, 


| Royan InstrrUTION.—To-night, 9 p.m., 21, Albemarle- 


Iron and Steel.—Extensions to works are now pro-| street, W.1. ‘New Phenomena in Liquid Helium,” 


is little | ceeding in various sections of the industry. Additional 
tinues to | melting capacity is being installed at concerns specialising 
owing | in the production of high-efficiency steels, while in other 


| cases machine shops are being rearranged and extended 


by Dr. J. D. Cockcroft. 

INSTITUTION OF STRUCTURAL ENGINEERS.—Thursday, 
May 25, 6.30 p.m., 11, Upper Belgrave-street, S.W.1. 
Annual General Meeting. 





| No diminution in orders is reported. There has been a/ [nsrrruTion oF ELECTRICAL ENGINEERS.—Scottish 
re- | Slight revival in overseas buying, and more foreign | Centre : Friday, May 26, 7.30 p.m., The Training College 
inquiries have been received. Among the latest inquiries | jal], Park-place, Dundee. bb 


araday Lecture: “ The 


received by Sheffield Chamber of Commerce are : from | Long-Distance Telephone Call—A Triumph of Engineer- 


London for steel strip ; from Rhodesia for tools ; from 
from Canada 
| for farming appliances ; from Switzerland for tool steel ; 
| from France for castings and special steels ; and from 
Central and South America for tools. The demand for 

materials has been well maintained. 


India for engineering trade requisites ; 


| raw and semi-finished 


| Outputs at most works exceed those of six weeks 


and producers report that consumers are ordering supplies 
| sufficient to cover their needs for three or four months 
ahead. Satisfactory conditions prevail in the heavy- 
i branches. Rolling mills, : 
ity, while 
works con- 
tinue to supply the Defence forces with heavy deliveries 


machinery and engi 
forges and press shops are operatin, 
re-rollers are exceptionally busy. 


to ca’ 
heffiel 


ate, equipment, munitions, and aeroplane 


of armour p) 
Shipyard requirements of steel and auxi- 


engine parts. 
liary machinery reach a hig 


decline. To some extent this is offset by an increase in 


and castings. 
hollow forgings and boiler drums. Central-heating plant 
is a progressive line, while all types of grinding and 
crushing machinery are in strong demand. Firms 
specialising in the production of excavators have good 
order books. A brisk trade is being done in agricultural 
machinery and parts. Outputs of the special steel 
branches show an upward tendency, and more electric 
are and high-frequency furnaces have been installed in 
order to cope with the demand. The production of tools 
is active, the busiest lines being engineers’ small tools, 
twist drills, hacksaws and blades, lathe parts, and fine- 





Basic Iron.—There is no basic iron on sale, and to cope | Measuring tools. 


with increasing needs of makers’ own steelworks, further 
substantial output is forthcoming by the kindling of a} 
new blast-furnace at Messrs. Dorman, Long and Com- 
pany’s Cleveland Works. The new stack, which has 
output capacity of 2,750 tons per week, is fitted with 
modern mechanical charging apparatus, temperature 
control equipment, and a large turbo blower ; it is fully 
equipped with hot-blast stoves, ironstone-calcining kilns 
and bunkers for raw materials. Coke is fed by belt 
conveyor direct from the coke-oven plant recently in- 
stalled, and iron is delivered to the steel plant in molten 
condition in 45 tons’ capacity hot-metal ladles. 

Foreign Ore.—Business in foreign ore is still suspended 
and unlikely to be resumed until consumers have taken 
up much of the tonnage considerably overdue for accept- 
ance, acceleration of delivery of which, however, is 
expected. To date, this month, unloadings on Tees-side 
amount to 75,815 tons, compared with 84,746 tons for | 
the corresponding part of April. 

Blast-Furnace Coke.—Supply of Durham blast-furnace 
coke continues ample, though local consumption has 
further substantially increased. Good medium qualities 
are still obtainable at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.-Producers of semi- 
finished and finished iron and steel, while still obliged 
to concentrate on providing heavy Government require- 
ments, contrive to increase, to some extent, the make for 
other purposes. Greater output of steel semies is 
insufficient to satisfy large and expanding needs of 
re-rollers, and import of Continental products is still 
essential. Sheet makers are running plant at high 
pressure, and finished steel manufacturers are very busily 
employed. Departments producing shipbuilding requi- 
sites have better order books than for a considerable 
time, and distribution of specifications is on a quite 
good scale. Among the principal market quotations 
are: Common iron bars, 12/. 5s.; steel bars, 111. ; 
soft steel billets, 71. 7s. 6d.; hard steel billets, 81. 10s. 
steel ship, bridge and tank plates, 101. 10s. 6d.; steel 
ship rivets, 141.; iron ship rivets, 15l.; steel construc- 
tional rivets, 151. 58.; steel boiler plates, 111. 8s. ; steel 
angles, 101. 88.; steel joists, 101. 8s.; Tees, 111. 8s. ; 
fishplates, 131. 10s. ; black sheets, No. 24 gauge, 14I. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—Iron and steel scrap continues scarce. Con- 
sumers are constantly pressing for increased deliveries. 
Prices are unchanged. 
| 








TRon AND STEEL Prices.—In conformity with the 
recommendations of the British Lron and Steel Federa- 
tion, and with the concurrence of the Import Duties 
\dvisory Committee, associations of makers and pro- 
ducers of basic pig iron, steel joists, soft and special 
basic-steel billets, free-cutting steel billets, forging and 
stamping blooms, sheet bars, and other Bom om in 


Scotland, the Midlands, Wales, and the North-East Coast, "Lake, will be held, the latter at the Dorchester Hotel, on | series of trials. 


have decided that the prices of these products will be 


| be inducted and will deliver his 


South Yorkshire Coal Trade.—-A firmer tone prevails on 
export account. More inquiries are circulating and 
prospects are bright. Best hards, cobbles and washed 
trebles are all in stronger request, but the smaller grades 
develop slowly. Bunker coal is moving more freely. 
Shipments abroad from the Humber ports last week 
totalled 92,000 tons, as compared with 63,000 tons in 
the corresponding week last year. There is an increasing 
demand for industrial coal on inland account. Steams 
are in strong request and there is a better demand for 
locomotive coal, railways ordering freely. 








Tue Late Mr. K. D. MacKenzre.—We note with 
regret the death of Mr. Kenneth Donald MacKenzie, 
which occurred in a nursing home in Glasgow on May 8. 
Mr. MacKenzie was a director of Messrs. Fredk. Braby 
and Company, Limited, and general manager of that 
firm’s Ecli Works, Petershill-road, Glasgow, N., and 
represented his firm in the sheet-makers’ section of the 
British Iron and Steel Federation. 





Crvit-DEFENCE ReEsEARCH Comm™iITTEE.—Sir John 
Anderson, the Lord Privy Seal, has appointed a special 
committee to advise on the formulation of further 
programmes of research and experiment in connection 
with problems of civil defence. The committee will 
also survey programmes already in progress with a view 
to securing the fullest possible co-ordination of the wide 
field of work which is now being undertaken. The 
committee will be known as the Civil Defence Research 
Committee, and comprises Dr. E. V. Appleton, F.R.S., 
Professor J. F. Baker, Professor J. D. Bernal, F.R.S., 
Dr. C. G. Darwin, F.R.S., Professor A. J. 8. Pippard, 
Professor R. V. Southwell, F.R.S., Professor G. I. taylor, 
F.R.S., and Professor W. N. Thomas. The secretary of 
the Committee is Dr. E. N. Fox, Cleland House, Page- 
street, London, 8.W.1. 

INTERNATIONAL FounDRY CoNnGRESS.—Arrangements 
for the 1939 International Foundry Congress, to be held 
in London from June 12 to 17, are now practically 
complete. The Congress will be formally opened at 
10 a.m. on Tuesday, June 13, at the Dorchester Hotel, 
Park-lane, W.1, by the Lord Mayor of London, Sir 
Frank Bowater, after which Mr. . B. Lake, the new 
President of the Institute of British Foundrymen, will 
idential address. 
This will be followed by the fo Edward Williams 
Lecture, on “The Atomic Pattern of Metals,” by 
Professor W. L. Bragg, F.R.S. Tuesday afternoon, 
Wednesday morning, and all day Friday, June 16, will 
be devoted to the discussion of the 40 papers which 
are to be presented. Wednesday afternoon roa the whole 
of Titeeday, June 15, will be devoted to works visits 
in London and the Home Counties. Receptions, by 
invitation of H.M. Government and Mr. and Mrs. W. B. 


the evenings of June 13 and 15, respectively. The 





maintained at their present level during the period 


annual banquet will also take place at the Dorchester 
Hotel at 7.30 p.m. on June 14. Saturday, June 17, 


level, but in some quarters 
it is reported that the demand shows a tendency to 


naval orders. Power-station extensions in various parts 


of the country have resulted in orders for large forgings | 3; : 
In addition, there is a good demand for difficulty which faces the steelmakers at the moment 


ing and Co-Operation,” by Captain B. 8. Cohen. 











NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—The steel trade of Scotland is 
at present running “full steam ahead,” as there is no 
lack of specifications for practically all classes of material 
and plant generally is fully occupied. The two main 
sources of to-day’s business are re-armament and ship- 
building, and in the latter connection the large influx 
of contracts for new tonnage during a very short period 
means a heavy demand for ship bom etc., all at the 
same time. This means that steel makers have a busy 
time in front of them in shipbuilding requirements alone, 
especially as there are also quite a number of fresh inquiries 
for new tonnage again in the market. Government 
orders are, naturally, getting a preference and they 
amount to quite a considerable tonnage overall. The one 


is the scarcity of steel scrap as stocks are running very 
low, but a certain amount of relief is assured by the fact 
that several cargoes are due to arrive shortly from the 
United States. Light steel is in steady demand and all 
1 of ec s are ready buyers, while the tonnage 
on order for air-raid precaution purposes alone is very 
large. The steel trade as a whole is extremely busy at 
the present time and while the home market is absorbing 
the bulk of the output, there is also a fair amount of 
business being done in export. Prices are unchanged 
and are as follows :—Boiler plates, lll. 88s. r ton; 
ship plates, 101. 10s. 6d. per ton ; sections, iol. be. per 
ton ; medium plates, 12/. 2s. 6d. per ton; black-steel 
sheets, No. 24 gauge, 141. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 17/. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Business in the malleable-iron 
trade of the West of Scotland is fairly satisfactory at 
present, and inquiries show improvement. The re-rollers 
of steel bars continue to be very well.placed for work, 
and plant is fully occupied, but the raw material position 
is still acute. The local supply of “semies”’ is not 
adequate for requirements, and further lots have been 
officially arranged for from the Continent, in addition 
to some lots from Australia, and these should ease the 
situation to some extent. The following are to-day’s 

uotations :—Crown bars, 121. 5s. r ton for home 
elivery or export; re-rolled steel bars, 11l. 15s. per 
ton for home delivefy, and 111. per ton for export ; No. 3 
bars, 121. per ton, and No. 4 bars, 12l. 5s. per ton, both 
for home delivery. 

Scottish Pig-Iron Trade—In the Scottish pig-iron 
trade the demand continues and the stocks which had 
accumulated during the recent quiet spell are gradually 
getting smaller. Consumers being well supplied with 
orders are taking in good deliveries, and a steady demand 
is almost certain to be general for some time. Of the 
11 furnaces now in blast, four are turning out basic iron, 
and this includes the one mentioned last week as having 
been re-started; two are on hematite, and five on 
foundry iron. While the demand for the latter grade 
of iron is better, there is room for some further improve- 
ment. Prices are unchanged, and are as follows - 
hematite, 61. 0s. 6d. per ton, and basic iron, 5l. per 
ton, both delivered at the steel works; foundry iron 
No. 1, 5l. 88. per ton, and No. 3, 51. 5s. 6d. per ton, both 
on trucks at makers’ yards. 


Mossend Plate Mills Restarted.—Two light plate mills 
belonging to Messrs. Smith and McLean, Limited, at 
Milnwood Works, Mossend, Lanarkshire, are again going 
into commission this week, after nearly one year’s idle- 
ness. Dull trade was the cause of the stoppage at the 
end of last June, but with the improvement in trade and 
the assurance of supplies of raw material, it was decided 
by the owners to start up again this week. Employ- 
ment will be given to quite a large number of workmen. 











Tre Loss or THE §.8. “ Maria DE LARRINAGA.”’— 
The Board of Trade is taking the necessary steps to hold 
a formal investigation into the circumstances attending 
the loss, with all hands, of the 8.8. Maria de Larrinaga, of 
Liverpool, in the Atlantic Ocean, on or about February 9. 
Triats or H.M.S. “ Jervis.”—H.M. flotilla leader 
Jervis, the 73rd war vessel constructed by Messrs. 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne, to the order of the British Admiralty, 
was handed over on May 12, after a highly successful 
The ship is one of eight vessels ordered 
| under the 1936 Naval Programme ; her overall length is 
| 356 ft. 6 in., and her displacement about 1,600 tons. 
| She is built with a long forecastle deck and her armament 








June 30 to October 31, 1939. This is subject to the | 

proviso, in all sales and contracts, that deliveries after | will be devoted to an excursion to Windsor Castle. A | comprises 4-7-in. guns and smaller machine guns. The 
October 31 will be at Association prices then ruling. The | tour of the principal foundry centres in Great Britain | propelling machinery consists of two independent. sets 
price of all qualities of hematite pig iron will be reduced | will follow the Congress. This will be divided into two | of single-reduction geared turbines of the latest Parsons 
°y os. perton. The price of acid open-hearth steel billets | sections, namely, June 18 to 24, and June 25 to 30. } type, driving twin screws. The machinery is designed 


(other than silico-manganese) of re-rolling or forging | Further particulars may be obtained from the secretary, | to develop a total of 40,000 s.h.p. Messrs. 


Hawthorn, 


quality will be increased by 5s. per ton, and the prices | Institute of British Foundrymen, St. John-street Cham- | Leslie also have in hand H.M. flotilla leader Kelly, the 


of products rolled from these billets, by 6s. per ton. 





bers, Deansgate, Manchester, 3. 


| cruisers Naiad and Cleopatra, and a minelayer. 
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THE ELECTRIFICATION OF THE MOUNT PILATUS RAILWAY. 


(For Description, see Page 579.) 


[May Ig, 1939. 
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ANNUALS AND REFERENCE BOOKS. 
l'he Mercantile Year Book and Directory of Exporters 
The 53rd annual edition, that for 1939, of this handy 

commercial work of reference, which was founded by 

Mr. Walter Lindley-Jones, O.B.E., in 1887, has been 

issued by the publishers, Messrs. Lindley-Jones and 

Brother, Limited, 42, Bishopsgate, London, E.C.2. 

Briefly, the volume contains lists of the names and 

wddresses of export merchants in this country and in 

the principal European countries and particulars 
regarding importing firms in all parts of the world 

Data covering the class of goods dealt with are given 

in all cases. Importers and exporters are shown in 

association the *one with the other so that a manu 
facturer can ascertain the channels through which 
business with given overseas clients may be arranged 
or payments made. A walking guide to London 
export merchants, arranged in street order, is included, 
to enable manufacturers or their representatives to 
make a tour of personal calls. As heretofore, the 
volume contains coloured maps of Australia, New 

Zealand, India and Burma, the North and South 

American Continents, Africa, and the world. The 

year book comprises 1,038 pages and is strongly bound 

in brown-cloth covers ; the price is 20s. net, or 20s. 6d. 
post free 

















New Tyre or Cas ror COMMERCIAL VEHICLES.——A 
cab of unusual design, which will enable drivers of road F 12 
vehicles to obtain an unrestricted view when reversing 1G. ‘ 
while maintaining full control of the vehicle, has recently 


TrRacTION Morors. 


been built by the Great Western Railway at the Swindon | beyond the cab, and the vehicle can, therefore, be driven | the cab is provided with sliding doors in place of hinged 


Works. The cab extends to the full width of the vehicle | from the extreme right-hand side without the necessity | doors. A further 15 cabs of the same type are now under 
on the off-side, so that there is no projection of the body | for the driver to lean out. Another innovation is that | construction at Swindon. 
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JTHWICK STATION OF THE BRIGHTON CORPORATION. 
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We desire to call the attention of our readers to | 
LE Ca penne any | 


the fact that the above is our SO 
and that no connection exists between this Journa 


and ony other publications bearing somewhat 
similar titles. 
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TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines). 
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at the following rates, for twelve months (or for six 
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THE PLACE OF HISTORY IN 
ENGINEERING EDUCATION. 

ln a time of wars and rumours of wars, when some- 
times it appears that all thought of the develop- 
ment of peaceful arts has become completely 
subordinated to the clamant urge for more and more 
potent means of wreaking destruction, it is consol- 
atory to reflect that the foundations of modern 
science and industry, and of the amenities which have 
followed in their train, were laid in circumstances 
hardly less disturbing. The Civil War was at its 
height when the first steps were taken towards the 
formation of the Royal Society. The War of the 


| Spanish Succession was imminent when Savery | 


published his Miner’s Friend, and had dragged on 
for ten years when the first Newcomen engine was 
set to work. Smeaton’s Chacewater engine was 
contemporary with the American War of Inde- 
pendence, and British armed forces were busily 
engaged in the Mediterranean, the West Indies and 
the United States while Watt was devising means 
to use steam expansively. Napoleon proclaimed 
himself Emperor of the French in the year that 
saw Trevithick’s abortive experiment with the Pen- 
y-darran locomotive. Revolution in France and 
attempted insurrection in Ireland formed the 
political background to Joule’s determination of 
the mechanical equivalent of heat; and so the 
tale might be continued down to the present day. 
The aeroplane has introduced new dangers, especi- 
ally to the civilian population; yet, as a cause 
for alarm, it has hardly aroused more uneasiness 
than Napoleon’s preparations for invading the 
British Isles. 
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taught, in response to the requirements of institu- 
tion examinations, has hardly passed beyond the 
stage of nursery legend. Few of those who essay 
to teach it have ever undertaken any historical 
research—a most exacting pursuit—or are in a 
position to review critically the texts on which 
they rely. There is no chair of engineering history 
in any university of the nation that has done more 
| than any other to justify such a foundation; a 
|remarkable fact, when such essentially practical 
peoples as those of Germany and the United States 
ean find funds for historico-technical studies, even 
in times of acute industrial depression. The New- 
comen Society has worked hard to replace engineer- 
ing tradition by established fact, yet its activities 
do not attract the general attention that they 
| deserve from engineers in the country of its origin, 
|and it is now in the curious position of having 
more American members than British. The many 
| varieties of the collecting mania—books, prints, 
coins, stamps, cigarette cards—serve to maintain 
| flourishing periodicals devoted to these interests, 
| which makes it seem passing strange that there 
| should be no public print in this country with a 
| Scope corresponding to, for example, that of the 
| Blétter fiir Geschichte der Technik, published in 
| Vienna. 

| The attitude of the avowedly “ practical ’’ man 
towards the suggestion that engineering history 
is worthy of serious study, or that an interest in it 
is anything more than a harmless idiosyncrasy, is 
often one of frank disbelief; but any attempt to 
analyse the popular reaction to historical objects 
or researches must indicate on what questionable 
| premises that conclusion is based. Nearly one 
jand a quarter million persons visit the Science 
Museum in a year ; if only 10 per cent. are inspired 
by something more than a mere superficial curiosity, 
they represent a strong body of support for the 
| view that a knowledge of the history of science 
| satisfies a fundamental cultural need. The possible 
reason is suggested in a remark by Dr. H. W. 
Dickinson, whose studies of Fulton, Trevithick, 
Watt and Boulton are accepted standards in engin- 
eering biography, in the course of an address last 
year to the students of the Rensselaer Polytechnic 
Institute. “There is great educational value,” 
he said, “in the study,of engineering. It is con- 
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secutive, rational, and evolutionary in character. 
One step in advance is seen to lead logically and 
inevitably to the next. This quality of logic 
appeals to the intellect just as does the idea of 
evolution in the biological world.” 

The stabilising and encouraging effect of a sense 
of continuity and of a common purpose is an 
experience as old, it would seem, as connected 
thought. It lies at the root of the science of philo- 
sophy ; yet, to quote again from the same address, 
to “think of the examination and analysis of the 
progress of human thought by hundreds of philoso- 
phers, and compare this with the modicum of 
attention that has been devoted to the output of 
human thought as embodied in the material things 
around us ”’ is to realise how “ the history of engin- 
eering and, indeed, the history of science, of which 
it is a part, is being strangely neglected.” The 
neglect is leas marked in the case of science as a 
whole, but only relatively aims to 
build up knowledge, step by step, from first prin- 
ciples ; and it would seem rational that knowledge 
of its own growth should be built up similarly. 

Engineering history was used by Craik and by 
Smiles as an aid to the inculcation of moral virtues. 
Whether it be regarded in this light, or as a guide 
to the trend of economic development and a warning 
of the probable result of ignoring economic principles, 
or merely from the more mercenary aspect of a 
check upon the validity and practicability of patents 
claims, there appears to be no sound reason why it 
should be less seriously considered than the history 
of any other form of human activity. Without going 
so far as to claim, with Lamartine, that “* History 
teaches everything—even the future,” would 
suggest that its potential educative value to the 
engineer is still very imperfectly appreciated, especi- 
ally by those who have most to gain from it. The 
breadth of vision that it inevitably imparts should 
do much to disarm the criticism that engineers, as 
a class, are too self-centred and appear backward 
in playing their proper part in directing the civilisa- 
tion that is so largely their own creation. It is not 


so. Science 


we 


possible to study engineering or any other branch of 


history without having the attention directed to a 
variety of subjects which, if not invariably of 
utilitarian value, have still a definite formative 
influence upon judgment and mental outlook. 

An important function of the Engineering Publie 
Relations Committee is the organisation of public 
lectures on engineering topics, designed to portray 


the importance to the community of the work of 
More often than not a description of 


engineers. 
modern engineering works necessarily involves some 
reference to earlier work of similar character, and it 
is essential that the practising engineer, in supplying 
such references, should do so on unimpeachable 
authority. Research within the last few years has 
had the effect of amending many points of detail 
given by Victorian biographers, and it is necessary 
that the spokesmen of the profession should be 
apprised of such revisions. 
this Committee's aims, as well as for the training of 
lecturers and the education of engineers in general, 
the establishment of a professorship of engineering 
history, in a university suitably situated to main- 
tain proper touch with the modern practice as well 
as the earlier records of engineering and its allied 
sciences, appears eminently desirable : and, indeed, 
a service which the profession and the industry have 
owed to themselves already for too long a period. 





SINGING PROPELLERS. 


Witte considerable success has been achieved in 
recent years in reducing the number of new ships’ 
propellers which give rise to objectionable noise in 
service, and also, although perhaps to a less extent, 
in curing existing noisy propellers, it cannot yet be 
said that the trouble, at one time epidemic, has 
been traced to its source. Cases still occur from 
time to time, and the various remedies which have 
been suggested or adopted are to a large extent 
empirical in character. The mere fact that such 
a variety of explanations has been put forward by 
different authorities shows that the phenomenon is 
not fully understood. Mr. J. F. C. Conn, in a 


paper read before the Institution of Engineers and 
Shipbuilders in Scotland in January last, concen- 
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trated attention on the shape of the centre-line 
camber of the blade sections, which he suggested 
should be of such a form as to give minimum travel 
of the hydrodynamic centre of pressure, with 
varying incidence. In a paper read at the same 
meeting, Dr. J. F. Shannon and Dr. R. N. Arnold, 
from a statistical investigation, arrived at the 
conclusion that it was the form of the leading edge 
near the tip that was of prime importance. It 
is claimed that a link has been established between 
singing or humming and cavitation, with its conse- 
quence of blade erosion; others have stated the 
connection between the two phenomena in even 
more definite terms, implying that design measures 
to prevent cavitation will automatically eliminate 
humming. From the Dutch experiment tank 
comes the specific recommendation that the tip 
sections shall be ‘‘ de-aerofoiled,”’ that is, that there 
shall be a transition from aerofoil to round-back 
sections as the tip is approached. 

In the absence of a reasonably complete scientific 
theory, any partial theory associated with an 
empirically successful remedy is entitled to con- 
sideration on its merits, and it is even possible in the 
case of a complex phenomenon such as singing that 
radically different modifications to a given design 
may be equally successful in rendering it trouble- 
free. The various explanations may be examined, 
therefore, in the light of those facts regarding 
the nature of humming which can be considered as 
definitely established. It is now generally recog- 
nised that the blade vibration involved is of hydro- 
dynamic, as distinct from engine, origin. As to 
the nature of the vibration, it is improbable that, 
at the frequencles involved, any clear separation 
can be made between flexural, torsional and trans- 
verse modes. The primary natural frequencies in 
flexure and torsion lie well below the humming 
frequency, and, in so far as any separation can be 
made, it can be stated that the harmonics involved 
are of the order of the fifth in flexure, and the third 
in torsion, together with possibly the primary 
transverse. Consideration of the modes of a simple 
form of tapered blade, for which theoretical solu- 
tions can worked out, indicates that this is 
equivalent to saying that for all practical purposes 
the vibration is localised at the tip, since the 
amplitudes decrease fairly rapidly, with, of course, 
change of sign at the nodes as the boss is approached. 
The fact that the incidence of humming troubles 
coincided with the change from segmental to aerofoil 
blade sections—although the former are not entirely 
immune—has led to attention being concentrated 
on the aerodynamic, or rather hydrodynamic, 
properties of the sections ; but it must not be over- 
looked that such a change also modifies the mass 
distribution and elastic properties of the blade, both 
important factors in any problem involving vibra- 
tion. As regards disturbing forces, variation in 
wake round the screw disc has been suggested as an 
important factor, but since the amplitude of the 
relevant harmonic, of the order of 100 times the 
frequency of revolution must be very small, this 
does not seem very probable. It seems much more 
likely that the vibration is of the self-sustaining 
or flutter type, involving two or more natural modes 

say, flexure and torsion—of similar frequency. 
This frequency is also that of the self-generated 
hydrodynamic forces, the phase of which is critical. 

From this point of view, Mr. Conn’s proposed 
constant centre-of-pressure sections are not a very 
probable remedy, since such sections are just as 
capable of flutter as any other type. Even if wake 
variation were the true excitant, constancy of 
centre of pressure would not, as he suggests, eliminate 
torsion as the blade rotates, unless the centre of 
pressure happened to fall on the flexural axis of the 
blade, and then only if the centre of pressure could 
be relied upon to remain the same for high-frequency 
as for gradual changes of incidence. The effect of 
the other proposed remedies, which may broadly be 
described as local or more general modification in 
the section contour calculated to reduce the maxi- 
mum fluid velocity, in reducing the tendency to 
hum is also not obvious, if humming is correctly 
regarded as a flutter phenomenon ; but in this case 


be 


the question is complicated by the alteration in mass | 


distribution and elastic properties accompanying 
the change in profile. It may well be that these 








[May _19, 1939. 


changes, rather than the hydrodynamic effect of 
de-aerofoiling, are of chief importance, and that the 
connection between humming and cavitation is 
fortuitous. From this point of view, at least as 
much attention should be given to the plan form 
of the blade as to the section shape, since this also 
materially alters the vibration characteristics. 

Singing of propellers is of so critical a nature that 
it has been found that even slight manufacturing 
tolerances can be sufficient materially to affect the 
noise-producing properties of supposedly identical 
blades. This being so, the successful application of 
a particular remedy to a given design or group of 
designs does not give an assurance of similar success 
in all cases so treated, and there is obviously scope 
for considerable further research into the funda- 
mental nature of the vibration. Experimental 
research on full-size propellers under actual operating 
conditions is restricted by difficulty of access, but 
there should be no special obstacle in the way of 
obtaining a record of the sound-wave form as it 
reaches the hull, hence establishing the fundamental 
frequency of the vibration and linking this up with 
the engine revolutions. Failing observations on the 
blade itself, the mode may be determined approxi- 
mately by a comparison with the various natural 
frequencies, either calculated or preferably measured, 
using some method of artificial excitation, with the 
propeller at rest. 

Experiments on model propellers do not appear 
capable of throwing much light on the question of 
singing, although it can be shown theoretically that 
if the tip speed is equal to that of the full-size 
propeller, singing should occur under similar condi- 
tions. Such a tip speed is hardly attainable in an 
ordinary tank, but there is no reason why such 
experiments should not be made with suitable 
apparatus specially designed. On the theoretical 
side, little attempt has so far been made to apply 
the vast amount of work on aerodynamic flutter 
to the marine-propeller problem, but much could 
undoubtedly be done in this direction, with the 
object of ultimately establishing a basis for the 
estimation in advance of the flutter or singing speed- 
range of a propeller of given design. 








NOTES. 
THE PHOTOGRAPHIC EMULSION. 


THE twenty-ninth annual May lecture of the 
Institute of Metals was delivered by Dr. Olaf 
Bloch in the hall of the Institution of Mechanical 
Engineers on the evening of May 11, the President 
of the Institute, Dr. Cecil H. Desch, F.R.S., 
occupying the chair. Dr. Bloch opened his lecture 
by photographing the audience in the dark, the 
plate being exposed ;, second to an infra-red 
source. A lantern slide was made from the nega- 
tive and successfully projected on to the screen an 
hour later. Dr. Bloch then outlined the method of 
preparation of the photographic emulsion in which 
one or more of the halides of silver are suspended in 
gelatin. The gelatin, he said, was not only the 
medium which held the silver halides in suspension, 
but also played an importint part in sensitising the 
emulsion, finally acting as a protective colloid during 
the process of development. The sulphur com- 
pounds present in the gelatin materially assisted the 
sensitivity. Recent research on dye-sensitisers such 
as cyanine, carbocyanine, etc., had enlarged the 
range of wavelengths over which the photographic 
plate was sensitive, and compared with the visible 
spectrum of the human eye, the photographic 
emulsion was responsive to wavelengths in the 
X-ray, ultra-violet, infra-red and cosmic ray regions. 
As an illustration of the restricted sensitivity that 
could be obtained, a positive made in the course of 
the lecture by 4; second exposure to an infra-red 
source showed no trace of fog, although handled and 
developed in a direct “ white” light. The growing 
use of miniature cameras, Dr. Bloch continued, had 
resulted in a demand for extremely fine-grained 
film that would stand severe enlargement, and labora- 
tory research had produced a method by which the 
grain size of one emulsion could be readily compared 
with another under a microscope. Slides of bacteria 
photographed with both an ordinary and an electron 
microscope revealed the great possibilities of the 
latter, by which photographs of organisms at 4 
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magnification of 200,000 could be obtained. Many 
applications of the photographic emulsion for solving 
the problems of science and industry were then 
described by Dr. Bloch. The advantages of X-ray 
photography to physiologists is well known, and the 
capacity of this branch for solving other scientific 
problems was illustrated by a series of X-ray 
photographs of a death-watch beetle moving inside 
a piece of wood. This experiment showed the | 
velocity of the beetle to be 2 em. per month. | 
Infra-red photography is of great value in aerial 
work, and the contrasts brought out in survey 
photography from the air will have great strategic 





value in time of war, revealing differences in topo- | 


graphy that the human eye cannot detect. In 
the study of crime, X-ray photographs of car 
number plates will reveal alterations made in the 
letters, ultra-violet plates can show if a handker- 
chief has been cleaned with ether, and spectroscopic 
photographs can differentiate between different 
kinds of paint which appear identical to the eye. 
Modern high-speed photography was then referred 
to, and, by means of exposures of the order of 
a millionth of a second, the take-off of a pigeon, the 
emergence of a bullet from a gun, and the vortex 
waves behind a propeller tip moving at the velocity 
of sound were shown. That photography could 
solve some of its own problems was demonstrated 
by a cinematograph film of the process of mixing 
a black dye in a beaker of water, the relative 
advantages of varying the size and pitch of the 
impeller being shown by the time required for the 
solution to reach a homogeneous appearance. In 
conclusion, Dr. Bloch hoped that now that photo- 
graphy had reached its centenary year, and had 
proved its value to science and industry, it would 
not be long before photographic science entered the 
curriculum of a university. 


EMPIRE ENGINEERING. 


Although at one time Great Britain had to 
export engineering knowledge to her colonial pos- 
sessions, it can by no means be assumed that 
this need exists to-day, particularly in such colonies 
as have become self-governing Dominions. The 
technical data that reaches us in considerable 
quantity from overseas is, for the most part, of 
such a nature as to make clear that engineering 
practice over there is thoroughly self-sufficient and 
may well be able to contribute really useful and 
important material to the common pool. Indeed, 
our great technical institutions could, with advan- 
tage, draw more freely from that pool than they do. 
It is not from want of interest or appreciation, but 
solely from lack of space that our own columns do 
not deal more fully with Dominion engineering. 
The immediate inspiration to these comments is the 
receipt of the Annual Report of the Department of 
Works, Water Supply and Sewerage of the City of 
Brisbane. In specifically referring to this report, 
we do not imply that it is exceptional, but rather 
consider it as giving a typical picture of the 
thoroughly practical and up-to-date way in which 
the sanitary and other engineering problems of the 
large cities of Australia and other Dominions are 
tackled. To give an idea of the scale of these under- 
takings, it may be mentioned that the population 
of Brisbane was estimated, at the end of June, 1938, 
to be 324,310, and of this population 96 per cent. 
was supplied with water at the rate of 43-75 gallons 
per head per day, a figure which compares very well 
with the current consumption of London, namely, 
38°83 gallons. Moreover, this water is supplied 
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recording of experiences, rather than in the study 
of voluminous detailed statistics, that we think 


|the value of such reports lies, and what we are 


attempting to do here is to draw attention to the 
fact that they generally merit closer examination 
than they seem to receive outside the area imme- 
diately concerned. 


ScIENCE AND SOcrEry. 

On page 224, ante, we outlined briefly the main 
objects of the newly-created Division of the British | 
Association, which is concerned with the Social and 
International Relations of Science, and gave parti- 
culars of the first meeting of the Division at Reading 
University on March 28. Briefly, the main purposes 
of the Division are to further the objective study 
of the effects of advances in science on communities, | 
and reciprocally the effects of social conditions upon | 
the progress of science; and to encourage the | 
application of science to promote the well-being of 
society. It will be recalled that, at the meeting at 
Reading, the subject for discussion was milk in its 
nutritional and allied aspects. The organisation 
of the Division is in the hands of a committee, the 
functions of which include the arrangement of 
meetings at the time and place of the annual 
meetings of the Association and also elsewhere at 
other times, as occasion may arise. We are informed 
that a public meeting of the Division, the first to be 
held in London, will take place at the Royal Institu- 
tion, Albemarle-street, W.1, at 4.30 p.m., on Thurs- 
day, May 25. Sir Richard Gregory, Bart., F.R.S., 
the chairman of the Division, will preside, and the 
two principal speakers will be Professor Ernest 
Barker, Professor of Political Science at Cambridge, 
and Sir Daniel Hall, K.C.B., F.R.S., former chief | 
scientific adviser to the Ministry of Agriculture. 
Professor Barker will speak on “The Impacts of 
Science on Society,” and will deal with the reper- 
cussions of scientific discovery and invention upon 
the social structure. Sir Daniel Hall will deal with 
the failure to apply science properly, and will speak 
on “ How the Application of Science to Agriculture 
is Impeded.” Primarily, the meeting is intended 
for workers in every branch of science, but it will be 
open to members of the public and to representa- 
tives of organisations interested in the work of the 
Division. Tickets, which are limited in number, 
may be obtained on application to the secretary of 
the British Association, Burlington House, Picca- 
dilly, London, W.1. Other meetings of the Division 
will be held on June 21, at Manchester, and during 
the annual meeting of the Association at Dundee, 
from August 30 to September 6. 





THE Royat AERONAUTICAL SOCIETY. | 


Weather of a character that would have interfered 
seriously with flying, not many years ago, had very 
little effect upon the programme at the garden party 
of the Royal Aeronautical Society on Sunday last, 
May 14. It certainly interfered with the comfort 
of the large crowd of members and their friends, 
but the demonstrations of flying, especially those 
by the nine Spitfires of No. 74 Fighter Squadron 
and the six Blenheims of No. 601 Fighter Squadron 
of the Auxiliary Air Force, gained in effect, if any- 
thing, from the background of lowering cloud into 
which the machines periodically disappeared, to 
reappear a few moments later in some different for- 
mation. As on former occasions, the garden party 
was held at the Great West Aerodrome, which had 
been placed at the disposal of the Society by Mr. 
C. R. Fairey, M.B.E. The members and guests, the 





under conditions which do not obtain even yet in 
parts of the much longer inhabited Europe. Thus, 
the purification works have enormously reduced the 
incidence of typhoid. For the year ending June, 
1920, there were 126 cases per 20,000 houses con- 
nected. At the end of the following year the figure 
was 8] and remained of that order for three years. 
By June, 1936, the low level of 3-2 has been reached 
and for the year recorded in the report, it was 6-3. 
This improvement has been reached despite some 
rather serious difficulties in sewage disposal, the 
low-lying portions of the city suffering on occasion 
of river floods from reflux. The measures already 
taken, and those proposed to abate the nuisance 


are fully given in the report, and the findings may | carriers of the Royal Navy), a Fairey Firefly II, “| 
prove of more than local interest. It is in such! Westland Lysander II (the Army co-operation 





latter including Sir Kingsley Wood, M.P., Secretary 
of State for Air, and many diplomatic representatives 
of foreign Governments, were received by the Presi- 
dent, Mr. A. H. R. Fedden, M.B.E. Nearly 60 air- | 
craft were parked for inspection, these including | 
several of considerable historical interest, such as the 
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machine described on page 529 ante), a Boulton Paul 
Defiant, a Percival Mew Gull, and the recently- 
introduced Cygnet, of the General Aircraft Company, 
Limited, with tricycle undercarriage. A Cierva auto- 
giro of the C40 type was also flown, starting with a 
vertical jump of some 10 ft. or more from the ground. 
Commercial aviation was represented, among others, 
by a De Havilland air liner of Imperial Airways, 
| Limited, a Bloch 220 of Air France, and a Douglas 
| D.C.3 belonging to the Dutch K.L.M. fleet. An 
| interesting display of engines and accessories in one 
of the hangars included the Napier-Halford Dagger 
VIII, in which the 24 cylinders are arranged in four 
parallel lines of 6, the end elevation being in the 
form of the letter H. 











MAGNETS. 


In opening his Friday evening discourse at the 
Royal Institution, on May 5, Professor W. L. 
Bragg, F.R.S., stated that he intended to deliver 
a simple lecture on magnets and not on the scientific 
aspects of the phenomenon of magnetism. Magnets, 
he remarked, could pick up pieces of iron and the 
phenomenon was generally associated with that 
element, although other metals, cobalt and nickel, 
which were neighbours of iron in the periodic 
classification, were also attracted. A magnet 
exerted a varying attraction in its immediate sur- 
roundings, called its magnetic field, and the attracted 
substance moved so as to reach the strongest 
part of this field. Such a field might be produced 
without a magnet; for example, by an electric 
current flowing round a coil. This was illustrated 
by means of a long vertical solenoid having an 
iron tube with one end placed just within the 
bottom of the coil. When current was switched 
on, the tube jumped up into the coil, where the 
magnetic field was strongest. The second fact 
observed from this experiment was that the iron 
tube itself became a magnet, and could attract 
other pieces of iron to it. In addition to metals, 
certain stones could be magnets; lodestone, an 
oxide of iron, exhibited magnetic properties and, 
in fact, provided the only available means of making 
magnets before modern methods of manufacture 
were introduced. 

If the question were asked whether magnetism 
could be made, the answer would be in the negative. 
Both magnetism and electricity were the funda- 
mental bases of all substances and it was not possible 
to go beyond that. Sir J. A. Ewing, many years 
ago, suggested that magnetism was latent in a 
body and waiting to be brought out. He suggested 


| that the atoms and molecules of a substance were 


minute magnets, initially arranged at random, 
and that the act of making a magnet was the aligning 
of these molecular magnets so that they all worked 
in unison, making a magnet of the whole. This 
theory was illustrated during the lecture by a model 
containing some dozens of small compass needles 
placed horizontally between two vertical coils 
through which a current could be passed. Initially, 
the compasses pointed in all directions, but when a 
gradually increasing current was passed through the 
coils the magnets, which at first were practically 
unaffected, tended to set themselves in rows. 
This, however, did not occur steadily and smoothly. 
A number of the magnets suddenly swung into line 
at the same time, to be followed by another batch, 
until finally, all pointed in the same direction. 
On switching off the current the magnets remained 
in alignment, and a strong reversed current in the 
coils was required to cause them to turn round again. 

This, the lecturer explained, was the way in 
which iron behaved when magnetised. It could 
be represented graphically by plotting as ordinates 
the strength of the magnet produced by an electric 
field, the strength of the latter being plotted as 


| Bleriot monoplanes, two dating back to 1909 and | abscisse. The result, illustrated in Fig. 1, on page 
1911 respectively, a Deperdussin, also of the latter | 596, was known as a hysteresis loop. As the field 
| year, a Fokker D.VII (1917), and a wartime Sopwith | strength increased along O X, the resulting strength 
|Pup. Apart from the spectacular flying of the | of the magnet followed the curve O A. On reducing 
| Service squadrons, previously mentioned, demonstra- | the field to zero, the magnetism of the specimen 
| tions were given in the course of the afternoon with, | fell to B, but not to zero ; a reverse field O C was re- 
|among others, a Vickers Wellington, a Blackburn | quired to bring the magnetism down to zero. The 
|Skua (the type now being issued to the aircraft | production of a hysteresis loop was demonstrated 
first with apparatus, due to Ewing, in which a spot 
of light reflected from a mirror attached to a wire 
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stretched between the poles of an electromagnet | 
| magnetising field had to be used. The direction of | instruments to be very. “ dead-beat.” 


traced out the curve as the magnetising current 
was varied ; and then by means of a cathode-ray 
oscillograph, which showed the complete curve on 
the fluorescent screen. These experiments illustrated 
Ewing's idea of the operation of magnetisation, the 
atoms being the elementary magnets. 

This idea was correct, but it was now known that 
the atoms did not act individually but in groups or 
families. One family might contain as many as 
15 atoms. It was these families or “ domains ” 
which aligned themselves in the production of a 
magnet. This demonstrated by an_ effect 
first observed by H. Barkhausen, and named after 
him. A coil, of many turns, was connected to an 
amplifier and loud speaker. In the centre of the 
coil was placed the specimen to be magnetised. A 
permanent magnet, brought up steadily to this 
specimen, magnetised it, and, as each “* domain ” 
within the specimen turned round, the resulting 
sudden change in magnetic field induced a small 
E.M.F. in the which, after amplification, 
was reproduced as a noise in the loud speaker. 
This experiment was evidence of the existence of 
domains, because, if the elementary magnets wer« 
single molecules and they swung round one by one, 
a steady increase of field would result. The Bark- 
hausen effect demonstrated that the magnetisation 
oceurred in jerks. Another interesting fact was 
also demonstrated: when the permanent magnet 
was brought to a point 3 in. away from the 
specimen being magnetised within the coil, a 
series of clicks was heard as the domains became 
directed. On retracting the magnet say, | 
in., and then advancing it again to the 3. in. 
mark, no further clicks were produced during this 
second approach over the same distance. The 
magnetising field had, in the first instance, aligned 
such domains as it could from that distance so that 
no further alignment was possible ; on advancing 
the magnet beyond the 3 in. distance, the effect was 
again heard as the magnetising field was further 
increased. 

Other evidence for the existence of these domains, 
the lecturer continued, had been obtained by 
McKeehan and Ellmore. Referring to the slide 
reproduced in Fig. 2, he said that the figures re- 
presented magnetised and demagnetised iron, and 
had been obtained by flowing over the surface 
certain particles which adhered only where the lines 
of force left the metal and entered it. The domains 
could be clearly seen marked out on the surface. 

Professor Bragg then went on to consider Curie’s 
work on the effect of temperature on magnetisation. 
When a body was heated, he said, the molecular 
motion was increased, and the distance between the 
molecules increased. This shaking up and separa- 
tion of the molecular magnets tended to destroy the 
magnetism of the body as a whole, and the tempera- 
ture at which it vanished completely was known as 
the ‘ Curie point.”’ This was illustrated for a number 
of different substances. An iron poker, made 
red hot, did not attract a magnet at all. A 
magnetic alloy, containing 90 per cent. nickel and 
10) per cent. aluminium, was shown to be above its 
Curie point at room temperatures, and thus 
exhibited no magnetic properties at ordinary tem- 
peratures. When cooled in liquid air, however, it 
was strongly attracted by a magnet. Another 
specimen containing 95 per cent. nickel and 5 per 
cent. copper, which was magnetic at room tempera- 
tures, became non-magnetic when heated in boiling 
water. The importance of temperature in making 
magnets was also illustrated by the Heusler alloy. 
Heusler found, in 1903, that magnets could be made 
from an alloy of copper, manganese and aluminium, 
each of which is non-magnetic, provided that the 
cooling of the melt was carried out under certain 
detinite conditions. Slow cooling produced a mag- 
net, but quenching did not. 

The next point considered was whether the com- 
ponent magnets had any preference regarding 


was 


the way in which they pointed within the substance. 
This had been found to be the case with iron, a 
crystal with cubic symmetry, the molecular magnets 
preferring to set themselves parallel with one of the 
edges of the crystal cubes. This was shown by 
the fact that a relatively small force was required to 
magnetise iron in the direction of its crystal axes, ' 
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whereas in any other direction a very much stronger| was that the intense field produced caused the 


the crystal axes, then, determined in the first place 
the direction of the molecular magnets within a 
body. 
the lecturer stated that iron extended and _ nickel 


contracted when magnetised, and, conversely, the | 


The | 


production of strain aided magnetisation. 
variation of linear dimensions with magnetisa- 
tion, he said, was called magnetostriction, and he 
demonstrated the phenomenon in the case of nickel. 
A long nickel rod was placed in the centre of a coil, 


one end of the rod being fitted with a sensitive optical | 


extensometer the mirror of which reflected a spot 
of light on to the screen. When a current was passed 
through the coil the spot of light was moved a 


considerable distance on the screen owing to the | 


contraction of the nickel. It was owing to the 
strain set up, Professor Bragg explained, that it 





Passing on to consider the question of strain, | 


| To illustrate the relative proportions of iron, 
aluminium and nickel, which made good magnetic 
alloys, the lecturer showed a ternary-phase model. 
This consisted of a triangular board, scaled out so 
that the apices each corresponded to 100 per cent. 
of one of the component elements. All other points 
| within the triangle represented an alloy, the propor- 
tions of each element present being given by the 
perpendicular distances of the point from the sides 
of the triangle. Over the board pieces of alloy 
were mounted on vertical springs about 4 in. 
in height, each specimen having the composition 
represented by its position on the board. When a 
bar magnet was moved over the board, the magnetic 
alloys were set vibrating while those which were 
non-magnetic remained at rest. Thus, the areas 
of the ternary diagram in which magnetic alloys 
occurred were rendered visible. 

Finally, various applications of modern permanent 
magnets were shown. Among these were a per- 
manent-magnet chuck, and hand magnet, both of 
which could be “‘ turned off” by moving a handle 
to short circuit the magnets by putting a keeper 
across them. Various other permanent magnets 
of different compositions were exhibited by Mr. 
Oliver, of Messrs. William Jessop and Sons, Limited, 
Sheffield. Of particular interest was a small disc- 
shaped magnet, about | in. in diameter, } in. in 
thickness, and having an axial hole of about } in. 
diameter. This magnet, the flat faces of which were 
of opposite polarity, supported a load of } ewt.. 
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was possible to make permanent magnets. 
there was no strain in a substance, as was the case 


with Permalloy, magnetisation only continued as | 


long as the magnetising field was maintained. 


It was the strain within the body that kept the ele- | 


mentary magnets aligned after the magnetising 
field had been removed. [t has been found empiri- 
cally by Dr. Bradley, during recent work, that 
certain alloys made good magnets owing to internal 
strain. Iron and aluminium, for example, crystal- 
lised in two different ways and in an alloy of these 
two metals, cooled at the correct rate, the strain 
set up by the two components solidifying together, 
each trying to form its own crystal pattern, was 
rendered permanent. 

The relative strengths of four magnetic alloys, 
showing the improvement that had been made in 
permanent magnets during the last 20 years, were 
demonstrated by means of four voltmeters, to 
each of which the same potential was applied. 
In one of the instruments the permanent magnet 
was of 6 per cent. tungsten steel, the best material 
available for magnet-making 20 years ago, and in 
the others it was of 15 per cent. cobalt steel, 35 per 
cent. cobalt steel, and an alloy known as Alnico. 
All the magnets were of equal volume, so that, as 
all other parts of the instruments were identical, 
the scale deflections served to measure the total 
energy of the magnets. The deflection of the 
instrument with the Alnico magnet was seen to be 
approximately five times that of the instrument 
fitted with the tungsten-steel magnet. A further 
merit of the powerful magnets in this experiment 


When | 


or about 500 times its own weight. 








ELECTRICITY SUPPLY BREAKDOWNS 
AT KINGSTON-ON-THAMES AND 
BLACKPOOL. 


Durtne last winter two serious interruptions of 
electricity supply. both of which were followed by 
considerable damage due to fire, occurred at Kingston- 
on-Thames and in the Blackpool district respectively. 
| The circumstances attending these breakdowns wer 
inquired into by Mr. H. Nimmo, M.Inst.C.E., the chic! 
| engineering inspector of the Electricity Commission, 
| and his reports,* which contain a number of points o! 
| interest and suggestions for future action, were pub- 
lished last week. 

At Kingston the trouble centred round an 11-k\ 
switchboard. which consisted of 18 similar units 
| controlling supplies to or from the Central Electricity 
| Board, the Corporation, and the London and Home 
| Counties Joint Electricity Authority. This equipment 
| had originally comprised manual circuit breakers. 
which. at the time of the accident were in course 
of replacement by others operated by solenoids and 
with a rupturing capacity of 350,000 kVA. Separate 
contracts had been entered into by the three under- 
| takings for this work. A necessary part of the re- 
construction was the lining up of the circuit breaker 
and spout contacts and while this was being done one 
set of "bus bars was used to maintain the supply while 
the other was dead. Operations were carried out 
under a Permit-to-Work system, the necessary cards 
being issued by the owners of the particular switches 
after the appropriate circuits had, presumably, been 
rendered safe. 

On the day of the accident the contractor's erector 
having obtained a permit from the Central Electricity 
Board's engineer to work on one of the circuit breakers 
owned by that authority, prepared to line up its contacts 
with the current transformer spout contacts. He 
was under the impression that the feeder connected to 
the latter contacts was dead, but precaution 
applied an earth to the red-phase contact for the pum 
pose of flashing any static charge that might have been 
present. There was an immediate blinding flash and 
heavy arcing. This quickly developed into a fire 
which was accompanied by black smoke and spread 
so rapidly that it was impossible to use the portable 
fire-fighting appliances or, after a short time, to 
maintain the supply from the Kingston generators. 
The are fused the silicon-aluminium casing of the 
switch, cracked the porcelain insulator and allowe: 
both oil and bitumen to escape and feed the fire. A 
‘bus-bar failure developed very rapidly, but this was 


as a 





* Report a Failure of Supply of Electricity al 
Kingston-on-Thames Generating Station on December 1\4. 
1938. London: H.M. Stationery Office. [Price 2s. 6d. 
net.] 

Report on an Electricity Breakdown which Occurred at 
Blackpool, Lytham St. Annes and Fleetwood on January 5. 
| 1939. London: H.M. Stationery Office. [Price ls. 6¢ 
net.] 
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cleared in less than a minute by the protective gear. 
The unrestricted earth leakage protection did nét, 
however, operate, presumably for the reason that the 
circuit wiring was damaged by the fire. The control gear 
having been removed from the feeder, the switch at the 
remote (Wimbledon) end did not open automatically. 


The back-up protection was cut out so that the original | 


fault continued until the earthing resistance on the | 
transformer was seriously damaged and the transformer 
itself flashed over, causing the overload protective 
gear to trip out other switches. 

The resulting damage included the destruction of the 
11-kV switchboard and its main and control cables, 
a 3-3-kV switchboard, and a 3,750-kVA 3-3/11-kV 
transformer. Nearly 850 gallons of insulating oil 
and more than 4} tons of bitumen were released and 
burnt, representing about 58 per cent. and 74 per 
cent. of the total. The restoration of supply was 
difficult, though fortunately the grid substation was 
unaffected and it was possible to utilise some new 
3-3-kV switchgear which had been installed in a 
separate switchhouse. On the other hand, consider- 
able lengths of damaged cable had to be cut out and 
new lengths connected and, though the supply was 
restored to a part of the district served within 1} hours 
ot the accident, complete restoration was not effected 
tor 49} hours. In commenting on this position and on 
the representations of the Richmond Corporation and 
Walton and Weybridge Urban District Council with 
regard to the possibility of an alternative supply, 
Mr. Nimmo points out that this is largely a matter of 
The breakdown, in fact, demonstrated the 
yreat inconvenience that can be caused by failure at 
one point, though careful investigation is necessary 
to determine how far insurance against such con- 
tingencies should go. 

The immediate cause of the accident being deter- 
mined, it appears that a predisposing cause was mis- 
understanding. The permits-to-work issued by the 
Joint Electricity Authority and the Kingston Cor- 
poration referred to a switch and that issued by the 
Central Electricity Board to an oil circuit breaker. 
The erector took these to mean the same thing, though 
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| that the cables on two of the feeders between Preston | Society, although the same distinction was held by 


and Blackpool should be replaced by others of modern | Admiral Sir W. E. Parry, who, in 1837, became the 
design and that the scheme for additional feeders and | first Comptroller of the Steam Machinery and Packet 
separate switch-houses in the Fylde Coast towns should | Department of the Navy, the office from which that 
be approved by the undertakers concerned so that it! of Engineer-in-Chief of the Fleet, held by Admiral 
Oram, eventually derived. 
Yours faithfully, 
Ep@ar C. Smitrn, 
Eng.-Capt., R.N. (Retd.). 


| 


| can be put in hand without delay. 
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THE LATE SIR HENRY ORAM. 


To Tae Eprror oF ENGINEERING. 

Sir,—In various obituary notices of Admiral Oram | 
it is stated that he entered the Royal Engineering! For several years considerable attention has been 
College, Keyham. This was not the case. The | drawn to the excellent roadway systems that have been 
college was only opened the year he completed his six | developed in the United States and in Germany. The 
years’ training under the Chief Engineer of Devonport | great lengths of the roads and their widths make a 
Dockyard, John Trickett (1814-88), A.M.Inst.C.E.| total area that has justified experimentation and the 
Trickett was one of the old school who had been | employment of every device to reduce the cost and time 
apprenticed at Butterley Ironworks, Derbyshire, and, of construction. It is not surprising, therefore, that 
so I understand, was a great student of the works of | machines have been used extensively in those countries 
John Bourne. |in the making of concrete roads. The objects and 

As is well known, the Admiralty were the pioneers | advantages of machine methods, however, are not 
in technical education, and so long ago as 1837, if not | restricted to the reduction of cost and time ; additional 
earlier, they had a system of training “ engineer boys” | benefits are claimed, such as better quality, improved 
for service in the fleet. In the ‘sixties, these engineer | pynning surface and a reduction of induced stresses 
boys became “‘ engineer students.” At the time Admiral | that permits of economy in the quantity of material 
Oram entered Devonport Dockyard, engineer students | needed. These points are discussed in a Report* just 
were being trained at Portsmouth, Devonport, Chatham | issued, of which we give a summary below. 
and Sheerness. In your columns, on February 2, 1877,! It is difficult to arrive at a true comparison betwen 
“ Justitia,” writing from Sheerness, gave particulars | the costs of hand-finished and machine-finished con- 
of the course of training. The first three years were | crete roads, mainly because there is very little definite 
spent at the bench and lathe, the fourth year was spent | information available. Moreover, data obtained abroad 
on coppersmithing, moulding, forging and boiler- | would hardly be applicable here where labour condi- 
making, then followed six months on iron shipbuilding | tions are very different, though judging from some 
and six months on erecting, and the last year students | figures that are now being compiled regarding the use 
spent in the drawing office, and afloat. The dockyard | of machines in this country, it appears that there is 
school was attended on two afternoons and three even- | little difference to be expected between the costs of the 
ings a week. Students lived at home or in lodgings | two methods of construction. It must be remembered 
and were treated much as ordinary workmen. Uniforms | that the magnitude of the work and the continuity of 
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actually the scope of the third was limited and did 

not entitle him to touch anything except the circuit | 
breaker itself. This misunderstanding was shared by | 
the Central Electricity Board’s engineers, one of whom 
concluded that the feeder was dead, while the othe: 

failed to take the necessary action to bring that state 
of affairs about. A contributory factor was that each | 
of these separate authorities was issuing its own permit 

with its own special conditions without reference to 

the other two. It is recommended that in future al 
common form should be used and that under com- | 
parable conditions there should be closer co-operation | 
among all concerned. It is also suggested that the 
equipment at Kingston should be rearranged to 
conform with the recommendations of the Fire Risks | 
Investigating Committee and that flash testing should 
not be resorted to until it is certain that the conductor 
is dead. 

The breakdown which led to a complete interruption | 
of supplies to Blackpool and other Fylde Coast towns 
on January 6, 1939, began with the tripping of the 
switch on the feeder between Preston and Peel, which 
was then carrying about 5,000 kW. The whole of the | 
load of about 20,000 kW between Preston and Black- | 
pool was thus thrown on to two other feeders, the fourth | 
feeder of the system being under repair between 
Preston and Hall Cross. The junior staff engineer 
closed the switch on the faulty feeder, but it imme- | 
diately reopened, and, according to the evidence, the | 
switch controlling the neutral earthing transformer | 
tripped out at the same time and could not be re-closed. | 
In order to relieve the serious load on the feeder | 
between Blackpool and Peel, which was carrying | 








10,000 kW instead of 8,000 kW, the switch on the | and tube at the tube-plate. 
second feeder, between Peel and Blackpool, was closed,| on this and so came the “ Admiralty,” “Cap” or 


but this almost immediately caused the switches on | 


the other two feeders at Preston to trip, owing to the | thousands. 


presence of an earth fault and the fact that the neutral | 


point of the system was unearthed owing to the tripping | and the latter ship was sent on 
of the earthing transformer switch. This led to an/| test their efficiency thoroughly. 
abnormal high-voltage surge on the system and resulted lin your issue of March 3, 1893, it was stated that 
in damage at seven other points on switchgear and | * 


cables. It is impossible to say definitely why the 


junior staff engineer was unable to close the earthing | which was of a very serious nature.” 
transformer switch after it had tripped, but the most | should have been called the * Oram ” ferrule. 


probable explanation is that he tried to close it with | 


the incorrect plug in the panel sockets. That this was| with the introduction of water-tube boilers a most 
very easy to do was proved at a subsequent demon-| difficult period began. 


were introduced when Admiral Oram was a student. | schemes govern the capital outlay on machinery, so 
In the dockyard school at Devonport is a * Roll of| that the greatest benefits from mechanisation are un- 
Honour” merit board and on it appears Admiral | likely to be obtained where works are on a compara 
Oram’s name with those of Sir William White, W. J.| tively small scale. Where the opposite conditions pre- 
Bone, 8. J. P. Thearle, Richard Sennett, Alfred Morcom, | vail, therefore, it is almost certain that machine 
Sir Thomas Bell, Engineer Rear-Admiral Robins, | placing would be the more economical method. A 
Wishart, Milton and Lester, and many other eminent | normal working speed of a machine is about 6 ft. run 
naval constructors and marine engineers. The Roll per minute, so that, if one traverse is used to compact 
of Honour is eloquent testimony to the excellent work | the lower 6 in. or 7 in. and two to compact the upper 
of the Admiralty for technical education, 2 in. or 3 in. and finish the surface, construction pro- 

During Admiral Oram’s studentship, the Admiralty | veeds at 2 ft. per minute or 120 ft. per hour, on any 
Boiler Committee of 1874-1878 was carrying out its pro- | width within the capacity of the machine, which may 
longed inquiries. Trickett was a member of the Com-| be as much as 24 ft. The normal rate of progress on 
mittee, and at Devonport was an experimental boiler! the Reichsautobahnen was 220 yards per day of 
in which 15 different brands of tubes were tried, includ-| § working hours; in Surrey the rate was 163 yards 
ing tubes of * electro-coppered iron,” “ subcarburised | per day, These rates are equivalent to 82 ft. per hour 
steel” and “ Crampton iron.” Experiments were also | and 61 ft. per hour respectively, while special methods 
made in the Indian troopships Crocodile and Malabar, | jn America have resulted in a peak output of 190 ft. 
in both of which Admiral Oram served after his three | per hour. To obtain such outputs it is clear that all 
years at the Royal Naval College, Greenwich. Boilers | details of the work must be carefully planned and con- 
had always been troublesome and were to become more | trolled. Machines can use a concrete of lower water : 
troublesome still, and it was in connection with the | cement ratio, with consequent increase in strength and 
old Admiralty boiler-tube ferrule that Admiral Oram | decrease in shrinakge and volume movements. This 
gained the thanks of the Admiralty. In the early | improvement in quality can be expected to result in 
‘nineties when forced draught was being applied | jonger life and greater freedom from cracking, spalling 
extensively, there was much heart-searching over the ond then defects or to make possible reductions in the 
failures of tubes and tube plates, and such strange | quantity of materials used. Considerable improvement 
expedients were resorted to as plastering over the tube | in surface accuracy is obtainable from machine-placed 
plate with cement. Humphrys, Tennant and Company | concrete. In America, the variation in level is usually 
tried to minimise the trouble by screwing a ferrule into specified not to exceed j in. in any 10 ft. length ; in 
the tube end. A more important suggestion was made | Germany, 4 mm. (0-157 in.) on the horizontal plane of 
by Mr. Peck, of Yarrow’s. His idea was for a long| 4 m, These limits result in excellent running surfaces ; 
ferrule which left an air space between the ferrule | yndulations not exceeding 0-2 in, in amplitude can be 
Admiral Oram improved | described as very good. The claim for stress reduc- 
tions is based mainly on improved quality and surface 
accuracy. The lower water: cement ratio reduces 
shrinkage and volume movements due to humidity and 
therefore reduces the stresses. Where the slab thick- 
ness has been reduced the stresses due to the tempera- 
ture gradient will also be less than in thicker slabs. 

The use of machines for this work necessitates a 
modified construction technique. Among the chief 
| precautions are the importance of having ren | 
| stable foundations and rigid formwork. A smoot 
| and regular flow of concrete of uniform quality, batched 

by weight for greatest accuracy, must be supplied 
ever -one from the mixers, which should have capacities of ion 
But it is of interest to turn to! | cub, yd. to 2 cub. yds. The best proportions depend 


* Chatham ” ferrules, of which ships used to carry 
They were first fitted for trial in the cruiser 
Barracouta and then in the battleship Thunderer, 
a trip to Madeira to 
In a leading article 





‘from an Admiralty point of view the ferrule has | 
been a stupendous success. It has bridged a difficulty | 
The ferrule 


In spite of ferrules, boiler troubles continued, and 


stration. The complete cessation of supply which| Admiral Oram’s address to the Junior Institution of | on the type of machine and the nature of the work, 
followed the series of confused operations consequent on | Engineers of 1909, when in regard to boilers he said, | and should be determined by trials before the main 
the initial failure is ascribed to lack of co-operation | ** We seem to have come now, however, to a condition | work ig begun. Compacting by machine necessitates 


between the junior staff engineer and the technical 
assistant, who had taken charge of the switching opera- 
tons. Mr. Nimmo suggests that the recommendations 


carried out to the fullest practicable extent and without 


delay at the Preston and Blackpool generating stations | Oram was the first officer of the Engineering Branch 
and at the Peel switch-house. 





of affairs when serious troubles are seldom met with, 
and in this respect the present position of the boiler 
question is a very pleasant contrast to what it used 


of the Fire Risks Investigating Committee should be|to be some years ago.” 


He also recommends! of the Royal Navy to be elected a Fellow of the Royal 


much Grier, and consequently much stronger, concrete 
than is the case with hand-tamped work. Another 
point of importance arises in spreading the concrete 
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* “Machinery and Ita Uses in Concrete Road Con- 
struction.”” Road Research and Experiment. Special 
Report No. 2. H.M. Stationery Office. [Price 1s.] 


In conclusion, it may be ‘pointed out that Admiral 
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in heaps on the subgrade ; the coarser particles roll down 
the sides and lack of cohesion encourages segregation. 
Special machinery has, however, been developed to 
overcome this difficulty. Again, the concrete below 
any reinforcement that is to be used should be con 
solidated before the steel is put in place so as to avoid 
honeycombing near the reinforcement. As with hand 
placed work, such features of normal practice as the 
use of waterproofed paper and the proper curing of the 
concrete must receive due attention. The consolida- 
tion and accurate finishing of foundations and embank- 
ments demands close attention and here the nature 
of the soil must be examined, granular soils being 
compacted by vibration while plastic soils and lump 
chalk are better treated by tamping. The machines 
for consolidating and finishing the work may be 
divided into three main groups; tamping, surface 
vibrating and internal vibrating. Of the small amount 
of work that has been done in England with finishing 
machines most of it has been carried out in Surrey and 
Hampshire, mainly on cycle tracks and on the Mickle- 
ham by-pass road, the Caterham by-pass road, the 
Kingston by-pass road and a new diversion at Tol- 
worth. The tests that have been carried out show 
that concrete of a consistency usually adopted for 
hand-placing is not increased in strength or density 
by machine consolidation. The use of drier concrete 
increases the compressive and flexural strengths when 
the concrete is adequately consolidated by machine. 
Again, the density of the dry concrete compacted by 
machine is of the same order as that of hand-tamped 
work, indicating that the increased strength of the 
concrete is due to the lower water : cement ratio that 
Finally, in one case a saving of 20 per 
content was obtained for the same 


can be used. 
cent. in cement 
strength. 








5-IN. CENTRE TOOL-ROOM LATHE. 


Tue lathe shown in the accompanying illustra- 
tion has been designed by Messrs. The Monarch 
Machine Tool Company, Sidney, Ohio, U.S.A., primarily 
for tool-room work, for which purpose it is admir- 
ably adapted by the wide spindle-speed range pro- 
vided, viz., from 25 r.p.m. to 2,500 r.p.m., and the 
equally wide range of threads that can be cut, viz., 
from three per inch to 92 per inch. The maximum 
diameter of faceplate work possible is 10 in., and the 
length between the centres is 20 in. These dimensions 
have been arrived at from an inquiry among users 


of tool-room lathes, which has shown that much of 


the work of the tool room is frequently done on unneces- 
sarily large machines, lathes with 6-in., 7-in., or even 
8-in. centres being often employed; the alternative 
bench-type lathes, on the other hand, are usually too 
small, 

All the working parts of the drive of the machine are 
enclosed, the only external connection being the lead 
to the motor. The motor, of 2 h.p., and running at 
1,200 r.p.m., is housed in the projecting part of the 
base below the headstock. and drives a hydraulic 
variable-speed unit from which transmission is made 
by means of multiple Vee-belts direct to the spindle. 
As already stated, the spindle-speed range may be 
varied between 25 r.p.m. and 2,500 r.p.m., the change 
being stepless. The control is by the small hand-wheel 
seen on the extreme left. This is not graduated, the 
desired speed being selected according to the indica- 
tion of a tachometer at the top of the headstock. 
From the spindle there are separate drives to the feed 
shaft and lead screw. The first consists of a flat 
web belt, with tensioning gear, from a small pulley 
on the spindle to a feed gearbox. The second is by 
worm drive from the spindle through a train of gears. 
The object of this arrangement is to ensure that the gear 
train, which is accurately constructed with ground 
teeth, is used solely for screw cutting. The feeds for 
both the feed shaft and the lead screw are set from the 
large dial, having radial graduations, on the lower 
part of the headstock. The small dial above the setting 
dial selects either drive. It has a central knob with 
a pointer, which when turned to either side gives 
forward or reverse rotation to the lead screw. When 
turned so that the poirter is vertical the lead screw is 
disengaged and the feed shaft engaged. 

The lower half of the large dial is divided into three 
concentric rows of feed rates. These are subdivided 
by radial lines, there being 30 rates ranging from 
0-001 in. to 0-0075 in. per spindle revolution. The 
cross handle in the centre of the dial is provided with 
a pointer, and when turned so that the pointer indi- 
cates one of the radial rows, will set the mechanism 
for one of the three rates indicated in that row. The 


particular rate required is picked out by turning 
one of the knobs at the side into one of three positions. 
A similar arrangement is adopted for selecting the lead- 
serew rates; the top half of the dial is graduated in 
five concentric rows and 10 radial rows, and there 
is a second pointer on the cross handle acting as an 
The 50 divisions on the dial are marked 


indicator. 
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in threads per inch, beginning with 3, 3}, 33, 34, etc., 
and ending with 72, 80, 88, 92. The central knob 
is pulled forward while the selection is being made 
and, on being pushed back, locks the mechanism in the 
selected position. The lever at the front of the head- 
stock carries on its hub the motor start-and-stop switch 
and enables the operator to start, stop, or reverse 
the spindle at any speed. 

The spindle is mounted in four ball bearings, and | 
has a central hole 1-39 in. in diameter. The nose 
has a No. 2 Morse taper. Ball bearings are also used 
for all the other shafts in the machine. The spindle, 
tailstock spindle and all the headstock gears are made 
of nickel-alloy steel, all tooth contours being ground 
to tolerances of 0-0002 in. The base of the machine 
is of cast iron, but the other castings are of Meehanite. 
The bed is of box section, 10} in. wide by 10} in. 
deep. Both flat and inverted-vee ways are used. The 
saddle bearing surface is 20 in. long. The place of 
usual gib is taken by five oil-seal self-sligning ball- 
bearing rollers mounted eccentrically for adjustment. 
The rollers reduce the sliding friction while effectively 
holding the saddle down. The apron is a box cast- 
ing and contains an oil pump which automatically 
lubricates all the bearings, all the ways and the com- 
pound-rest bottom slide. The large handwheel is for 
hand traversing. The two knobbed levers, near the 
handwheel, control the power longitudinal and trans- 
verse feeds for facing and turning. The pull knob 
on the right effects immediate reverse. The larger 
lever engages the apron with the lead screw, which 
is 1 in. in diameter and has eight threads per inch. 
Immediately above it, on the top face of the saddle, 
is the locking lever, near which, flush with the sur- 
face, is the chasing dial. The compound slide rest 
has a transverse traverse of 2 in. and a finely-divided 
swivelling movement. The dials of both adjust- 
ments on the slide are graduated to read in thousandths 
of an inch on the diameter of the work. 

The tailstock has an adjustable spindle 1} in. in 
diameter with a traverse of 4in. The illustration shows 
the machine without a faceplate. The standard fitting 
of this type isa Meehanite casting with four milled Tee- 
slots. The faceplate, as well as the chucks and other 
fittings, can be removed from and replaced on the 
spindle nose without deviating from accurate alignment 
by more than 0-0001 in. The chuck used may be 
either of the collet draw-bar type which permits 
material | in. in diameter to be employed, a Cushman 
collet which will take up to 1} in. in diameter, a 
Sjogren handwheel type collet chuck which provides 
a maximum collet capacity up to 1} in. diameter, or 
three-jaw or four-jaw chucks. The lathe has an over- 
all length of 5 ft. 4 in., an overall width of 2 ft. 5 in., and 
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an overall height of 3 ft. 114 in., the spindle conten | 
being 3 ft. 6 in. from the floor. | 
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NOTES ON NEW BOOKS. 


THIRTY years ago comparatively little was known of 
the theory and practice of the regulation of tempera- 
ture and humidity of indoor air, and the methods and 
plant which are now used in the process known as 
* air conditioning *’ may be said to have been brought 
to their present state of perfection within the latter 
half of that period. The design of efficient and auto- 
matic equipment on a commercial scale has, therefore, 
been undergoing rapid development and changes, and 
improvements have followed fast upon one another. 
Automatic control apparatus, in particular, has come 
much to the fore, while information has been rapidly 
accumulating on such subjects as sun effects, the heat 
transmission through building materials, and the most 
suitable types and sizes of plant for different purposes. 
As a result, design calculations of to-day differ from 
those of even a few years ago. These points are 
strikingly evidenced in the publication of the second 
edition of Air Conditioning, by Professor James A. 
Moyer and Professor Raymond U. Fittz. The book 
first appeared in 1933 and its thoroughly practical 
treatment of the subject marked it out as a valuable 
medium of instruction for the student and guide for 
the engineer. As a result of the recent develop- 
ments already outlined, the authors have revised the 
book so that it now covers modern practice. In doing 
so, they have completely rewritten many parts and 
have made numerous additions. A useful feature of 
the book is that each of the last seven chapters is 
devoted to the consideration of the application of 
air conditioning processes in a particular class of 
building, offices, restaurants, theatres, factories, etc. 
For purposes of study, the set of numerical problems, 
of which solutions are obtainable, should be found an 
additional advantage. The book is published by 
Messrs. McGraw-Hill Publishing Company, Limited, 
at the price of 24s. cae 

In our issue of August 26, 1938, page 256, we reviewed 
the Schedule of Examinations and 7 ests of Metallic-Arc 
Welded Drums, compiled by the Associated Offices 
Technical Committee, on which Messrs. The Vulcan 
Boiler and General Insurance Company, Limited, was 
represented. This company has now issued a booklet, 
prepared by its metallurgist, Mr. E. J. Heeley, entitled 
Notes upon Metallic-Arc Welding of Steam Pressure 
Vessels. The booklet has been written with the above 
schedule of tests in mind, but should appeal generally 
to all who are concerned with fusion welding and the 
examination of welded joints. Describing first the 
qualities required in a welded joint, it illustrates by 
macrographs the effect upon the parent metal of 
single and multiple runs of weld metal. Photomicro- 
graphs show the ristic structure of boiler- 
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plate material, and the effect of the welding heat upon 


| together with storm curves and run-off calculations. 


the microstructure of plate and weld metal as successive | The calculations and illustrations for two methods of 


runs are added. Other illustrations, comparing good 


and bad welding, are accompanied by hints on welding | 


manipulation and its effect upon the physical properties 
of a joint. The methods of destructive and non- 
destructive testing are discussed, and a number of 
radiographs are reproduced, showing the effect of non- 
metallic inclusions, cavities, cracked welds, etc. A 
section on stress-relieving heat-treatment, and a useful 
glossary of terms, conclude the booklet, which should 
prove a useful contribution to the technical literature 
on welding. It is obtainable, at the price of 2s. net, 
from Messrs. The Vulcan Boiler and General Insurance 
Company, Limited, 67, King-street, Manchester, 2. 





The increasingly wide sphere of application of plastic 
and artificial materials is now generally recognised. 
The important factors of weight, appearance, cost, 
shape and speed of production provide a field of 
development which is apparently unlimited, and 
progress is rapid. In Germany, the use of organic 
materials for the production of artificial products has 
assumed great importance and manufacturers are 
urged to make the fullest possible use of this modern 
development. As a result, the study of the structure 
and manufacture of such materials is claiming increased 
attention from students and industrialists. A recent 
book on the subject, Kunststoffe, edited by Dr. Franz 
Pabst and Dr. Richard Vieweg, and published by 
Messrs. V.D.1.-Verlag, G.m.b.H., Berlin, price 4 marks, 
has for its object the guidance of both the student 
and the industrialist. It is well illustrated and the 
production is of the usual high standard associated 
with the publishers. It deals with the technical 
importance of artificial materials and the position 
with regard to raw materials. The production of 
synthetic materials from cellulose, viscose, etc., is 
treated first from a chemical standpoint and then from 
that of manufacture. The type and design of presses 
and moulds are discussed from both the technical and 
economic points of view, many practical examples 
being given. The problem of testing by mechanical, 
electrical, thermal, optical and chemical means also 
receives attention. 


The second edition of Sewers: Theory, Design, 
Specification and Construction, by Messrs. E. V. Bevan 
and B. T. Rees, first issued last year, has a wider scope 
than its title implies and includes sewerage. It opens 
with a review of the well-known hydraulic formule 
for discharges from sewers, and while adopting the 
Crimp and Bruges formula for the calculations which 
are given, it includes diagrams plotted to this and 
Kutter’s formula. These are to logarithmic scales 
for discharges from circular pipes and sewers up to 
10 ft. in diameter and for ovoid sewers up to 9 ft. 
by 6 ft. and with gradients down to 1 in 10,000. 
There are also diagrams of velocities for these sizes. 
Che book then deals with the design of inverted syphons 
and illustrates various forms of construction. Storm- 
water overflows, spillways, and automatic valves are 
then considered. Storm-water drainage in its relation 
to rainfall and recording rain gauges is discussed 








, 


dealing with a storm-water drainage scheme with sea 
outfall are given. Systems of drainage and a sewerage 
scheme are described in detail. Emphasis is placed on 
methods for obtaining reliable data by floats in tidal 
waters, and for the subsequent design of storage tanks 
for disposal of the sewage at the most suitable state 
of the tide. Power plant and pumps are briefly 
outlined and a summary is given of the main headings 
under which inquiries should be made when manufac- 
turers are being asked to tender. In view of the 
unremunerative work which a manufacturing firm may 
be called upon to bear, it might well have been suggested 
that the municipal engineer, for whom the book appears 
to have been chiefly written, might call in a specialist 
from his own profession for this class of work. The 
chapter on materials includes the results of tests to 
British Standards Specification. The volume, which 
should prove a useful work of reference, is published 
by Messrs. Chapman and Hall, Limited, London, at 
the price of 25s. net. 





The principles and practice of the leading and well- 
marked reactions in organic synthesis are presented in 
a systematic manner in the second edition of Unit Pro- 
cesses in Organic Synthesis, by Mr. P. H. Groggins 
(London: Messrs. McGraw-Hill Publishing Company, 
Limited, price 36s.). In this edition recent develop- 
ments in the chemistry of synthetic aliphatic com- 
pounds are given prominence, the chapter on alkylation 
includes a survey of researches on the preparation of 
the alkylphenols, and a section has been introduced 
dealing with coupling reactions which are now operated 
on a commercial scale, the two main classes being those 
which produce marketable dyes or pigments and those 
made on textiles by dyers. A section devoted to an 
explanation of the theoretical basis of halogenation 
reactions includes summaries of recent studies of 
calculated activation energies for bimolecular reactions. 
The heats of some reactions involving the halogens are 
tabulated, the values being computed from the data of 
Bichowsky and Rossini. The chapter on polymerisa- 
tion has been extended and includes a discussion of the 
mechanism and the factors influencing polymerisation 
and also a method of classification based on the source 
and properties of the reacting chemicals, this classi- 
fication emphasising the vast field from which products 
of potential value in the plastics industry may be 
drawn. The text co-ordinates the basic principles of 
organic synthesis with the requirements of their appli- 
cation in actual plant practice. 








Swepish Trape DeE.EGATION.—The delegation of 
Swedish industrialists, which is to discuss the furthering 
of trade interests betfveen Sweden and Great Britain, 
will arrive in England to begin conversations on July 4. 
This delegation follows the recent visit to Sweden of 
Mr. R. 8. Hudson, Minister ef Overseas Trade, and will 
be sponsored by the Swedish Federation of Industries 
and Export Association. The Federation of British 
Industries, 21, Tothill-street, London, 8.W.1, inform us 
that they are organising meetings between the Swedish 
delegates and representatives of industrial groups in 
Great Britain, with the aim of strengthening trade rela- 
tions between the two countries. 
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| 2}-CUBIC YARD DIESEL-ENGINED 
DUMPER. 


| In ENGINEERING, page 450 ante, a description was 
|given of a 20-h.p. Diesel engine stationary unit 
| developed by Messrs. Marshall, Sons and Company 
(Successors), Limited, Britannia Iron Works, Gains- 
borough. The design of this unit was based on the 
12-20-h.p. engine employed in the firm’s well-known 
agricultural tractor, and this very successful engine is 
again employed in a new 2}-cub. yd. dumper developed 
| by Messrs. Marshall, and illustrated in the accom- 
| panying figure. It is stated that, on average dumping 
work, it is possible to run a full day on approximately 
| 3 gallons of fuel, costing about 6d. per gallon in this 
country. No special knowledge is said to be required 
| for the operation and maintenance of the machine. 
|The controls are arranged in such a way that their 
| use can be readily understood, and starting is by hand 
| without auxiliary mechanism. The general design has 
| been worked out as a result of experiments to ensure 
|maximum stability on steep inclines and on uneven 
| surfaces. The centre of gravity is low, and a wide 
| track and long wheelbase are employed. The distri- 
| bution of weight between the driving and steering 
| wheels is such that the driving axle carries sufficient 
| load at all times to obtain good wheel adhesion, while 
|at the same time preventing any possibility of the 
steering wheels leaving the ground on whatever incline 
| work is being done. The internal form of the skip is 
| clear, without pockets or unnecessary corners, providing 
a clean tip in all circumstances. The skip is balanced 
in such a way that the return is effected by gravity 
either on the level or a reasonable gradient. 

As already stated, the engine is similar to that 
fitted to the firm’s agricultural tractor, described in 
ENGINEERING, vol. cxli, page 707 (1936). It will, 
therefore, be sufficient to recall that it is a single- 
cylinder horizontal model, with a cylinder bore of 
64 in. and a piston stroke of 9 in. A force-feed oil pump 
is fitted, driven by gearing, and provided with an 
easily-removable oil filter. The fuel-injection pump 
and the injection valve are both of standard C.A.V.- 
Bosch design. The engine speed can be varied through 
a wide range, but is at all times under governor control, 
so that it does not require the constant attention of 
the driver. Full attention therefore, may be given to 
the steering when negotiating rough or difficult ground. 
The governor control is in a convenient position for 
the driver. Cooling is by thermo-syphon with a fan- 
cooled radiator in four sections, each independently 
removable for cleaning. The radiator capacity is 
approximately 9 gallons. A large oil-wetted fabric 
type of air filter is fitted, easily removable for cleaning, 
and designed not to restrict the air flow. 

The transmission is also similar to that fitted to the 
agricultural tractor, three speeds and reverse being 
provided by the gearbox. All the gears are of heat- 
treated, high-tensile, nickel-chrome steel, the teeth being 
cut to fine limits. The splined gear-shafts are also of 
nickel-chrome steel, and run in ball and roller bearings. 
The final drive to the back axle is through a large 
differential gear, fitted with four planet bevel wheels 
running on phosphor-bronze bushes. All the gears, 
together with the differentials, are enclosed in a dust- 
proof casing and run in oil. The clutch is of the multi- 
spring cone type, with the operating mechanism 
working in an oil bath. The working speeds on the 
three forward speeds are approximately 5 m.p.h., 
7 m.p.h., and 11 m.p.h., while the reverse gives a speed 
of approximately 3-75 m.p.h. The dumper is fitted 
with two brakes. One is mounted on the belt pulley and 
operates through the clutch pedal, thus bringing the 
machine to a standstill as soon as it is declutched. 
The second brake is hand-operated, and is of the 
internal-expanding type operating on the final gear 
shaft. The steering gear is of the worm and wheel 
type, with self-adjusting joints. All exterior working 
parts of the dumper requiring lubrication are fitted 
with a Tecalemit high-pressure grease system. The 
skip is of welded-steel construction, braced with angle 
sy channel sections. It is mounted on heavy channels, 
which run down each side of the engine and transmission 
unit, and is controlled by swivel links. The front 
wheels are fitted with 11-25-in. by 24-in. pneumatic 
tyres of the giant heavy-ply type, and the steering 
wheels are fitted with 3l-in. by 9-in. tyres. The 
capacity of the fuel tank is 9 gallons. The width to 
the outside of the front wheels is 6 ft., and the wheel 
base is 5 ft. 6f in. The length of the skip at the top 
is 6 ft. 3 in., and the maximum skip depth is 2 ft. 7 in. 
The ground clearance is 1 ft. 04 in. and the turning 
radius is 10 ft. The total overall length is 10 ft. 9 in., 
the total height to the top of the skip is 5 ft. 9 in., and 
the total width is 6 ft. 44 in. The weight empty is 
approximately 2 tons 19 cwt. 








GENERATION OF ELECTRICITY IN CanapDa.—During the 
first quarter of this year, 6,967 million units of electricity 
were in » against 6,597 million units in 
the first three months of 1938. 
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In Switzerland all collective agreements regulating | middle-aged workers, and that the Service give special 


LABOUR NOTES. | holidays for workers provide for an allowance. In 
AGREEMENT on the claims of the engineering trade most cases, the allowance corresponds to the wages 
unions for increased wages was reached at a conference | which would have been due for the time during which 
in London last week between the Engineering and | the holiday is taken; but there are other systems, as, 
Allied Employers’ National Federation, the Amalgama- | for example, a fixed daily allowance, established mainly 
ted Engineering Union, the National Union of Foundry | for classes of workers whose wages depend on their 
Workers and the Engineering Joint Trades Movement. | output, or for whom gratuities play a part; payment 
In earlier negotiations, the subject was discussed by | of a fixed number of hours (generally eight) for every 
the employers separately with the Amalgamated Engi- | day of the holiday period ; or the establishment of an 
neering Union—with whom were representatives of the | allowance as a percentage of the yearly wage, this 
National Union of Foundry Workers—and the Joint percentage varying from one to five according to years 
Trades Movement. At last week's meeting all three | of service. 
trade union organisations were represented, An official | 
announcement made at the close of the conference According to the weekly organ of the International 
stated that in full settlement of the unions’ applications | | .phour Office at Geneva. a circular issued by the 
it had been mutually agreed to recommend the following | Italian Minister of Corporations on February 24 states 
for acceptance by the respective constituent bodies. | that skilled workers employed by engineering firms in 
(1) That the national bonus be increased by 28. a! cuttin hi t al : » woek 
: , 4 g up machinery on customers’ premises may wor 
week to all adult male workers ; this increase to apply | more than eight hours a day and 40 hours a week. 
un from the commencement of the pay period starting | fxtensions of hours will be granted on the ground of 
in the week beginning June 5. (2) The wages of appren- preparatory work, and will not be paid at increased 
tices, boys, and youths to fluctuate proportionately | pates Such workers will continue to be subject to the 
according to the national agreement of December, supervision of the corporative inspectors and the 
1937. The statement wer signed on behalf of the | standards laid down in collective agreements. 
employers by Sir Charles Craven, Sir Alexander Ram- | 
say, and Mr. W. G. Campbell; and on behalf of the 
unions by Mr. J. C. Little and Mr. F. A. Smith (Amal- An employee discharged on account of marriage 
gamated Engineering Union), Mr. Mark Hodgson and | must be paid an indemnity of not less than one year’s 
Wr ahr, Rogloering Joint Trades Move) | salary, under law promulgated in Argentina.” Th 
2 ae - erica a | right to this compensation does not preclude claims 
of Foundry Workers). for damages under the common law or any special 
|laws. Business organisations holding public-service 
In April, the home branch membership of the Amal- concessions and civil and commercial organisations of 
gamated Engineering Union increased from 343,086 to | any kind are prohibited from making internal regula- 
345,301, and the colonial branch membership from —— pene y pee-y or oo een which ager 
35,143 to 35,448. The number of members in receipt | for dismissal of employees because of marriage, an 
of sick benefit decreased from 2.806 to 2.487, and he | such acts are null and void. Violation of this provision 
number of members in receipt of superannuation | is punishable by a fine of 1,000 pesos to 10,000 pesos for 
benefit increased from 14,177 to 14,240. The number | each infraction, and in case of repetition of the offence 








in receipt of donation benefit decreased from 2,806 to | the maximum penalty is doubled. Fines so collected 
are to be paid into the Institute of the National Educa- 


2,487, and the total number of unemployed members | # : ute 
tion Council or to the provincial councils. Domestic 


from 7,899 to 7,332. 


servants are not. covered by the provisions of this law. 
| 

Nearly the whole of the editorial notes in the May 
innue of the Journal of the Amalgamated Engineering! A communication received by the International 
Union discuss the Government’s conscription scheme. | |,ahour Office at Geneva states that at a meeting 
In one of them, the writer says :—‘* Political considera- | jy Bucharest of the Professional Workers’ Confederation 
tions are of much less importance from the trade union | of Roumania, Mr. Popescu-Buzeu, the Secretary. 
standpoint than the industrial, economic and social | pointed out that the chief aims of the Confederation 
effect of the proposals. The age group which | were to ensure that the professional occupations in 
is to be conscripted is precisely the group from which | Roumania were reserved for Roumanians and to assist 
the skilled crafts are assured of obtaining trained men. | the Government to apply the Act relating to the employ- 
In the engineering industry, in the woodworking trades, | ment of Roumanians in State and other undertakings. 


and in other important crafts, the 21st year is the last 
apprenticeship year; it is the year in which the 
apprentice qualifies as a skilled worker. Every engineer 
knows that it is the most valuable year from the stand- 
point of training and experience. It is almost un- 
believable that the Ministers responsible for framing the 
Government's conscription proposals can have taken 
into consideration the effects they will have upon the 
systems of apprenticeship and the supply of skilled 
labour to the essential trades.” 


Between March 13 and April 17 the numbers of 
unemployed persons on the registers decreased by 
9,561 in the London area, 10,312 in the South-eastern 
area, 6,169 in the South-western area, 1,555 in the 
Midlands, 1,895 in the North-eastern area, 16,910 in the 
North-western area, 9.516 in the Northern area, 13,235 
in Scotland, and 14,292 in Wales 


\ French Order issued on April | defines the indus- 
tries working for national defence to which the provi- 
sions of the Decree of March 20 may be applied. 
These include all undertakings in the metallurgical and 
metal-working trades, undertakings for the building 


and repair of all factories and buildings necessary for | 


national defence, plant for the production and distri- 

bution of electrical power and telegraph and telephone 
apparatus, bridges and roads, motor fuel depots and 

pipelines. The Prefects may, after consulting the | 
labour inspector, declare the following undertakings to 

be national defence undertakings : Undertakings carry- | 
ing out orders of direct or indirect interest to national | 
defence for administrative departments or public 
services other than the Ministries of War, of the Marine 
and of Air; undertakings whose work affects that of 
undertakings holding contracts from the Ministries of 
War, of the Marine and of Air and of the above- 

mentioned undertakings ; undertakings belonging to 
the following classes: Chemical industries, transport 

and handling, mining and allied industries, drilling and 

boring undertakings, industries for the production and | 
distribution of electrical power, petroleum refineries and | 
allied industries ; undertakings for the distribution of | 
motor fuel. 


The Confederation was also taking steps, he said, to 
secure Parliamentary representation for professional 
workers and would continue to maintain close contact 
| with the International Confederation of Professional 
Workers. During the meeting the Management 
Committee considered measures which might be taken 
to improve the organisation of professional occupations, 
and it was decided to divide the professions into 
six federations, consisting of the liberal professions, 
teachers and clergymen, cultural and fine arts workers, 
| public servants, officials and military pensioners and 
auxiliary professions. 








The Committee on Employment Problems of Older 
Workers appointed by the United States Secretary of 
Labour has now submitted its report. It recom- 
mends that in order to attack the problem of unem- 
| ployment among older workers, the Government should 

abolish age limits for entrance into the Government 
| service, except for jobs where physical strength and 
| endurance are essential. ‘* Although the Government 
| provides a larger share of employment for older workers 
| than private industry,” the report states, ‘ neverthe- 
| less the practice of setting age limits in public employ- 


|ment does constitute an artificial and unjustifiable | 


| limitation and does set an undesirable example to 
| private industry.” Employers who have in the past 
adopted arbitrary hiring age limits are urged to dis- 


| continue this practice, to re-examine the basis of their | 


preference for younger workers in the light of the 
findings of the Committee, and to scan their productive 
processes in order to determine which occupations are 
particularly suitable for the employment of older 
workers. 

Trade unions and managements are urged to co- 
operate in eliminating prejudices against older workers 
and the Committee suggests that workers themselves 
can help to break down such prejudices, noting in this 
connection that in some instances the problem has 
been met through union contracts. It is recom- 
mended also that the United States Employment 
Service should study the work opportunities of a par- | 
ticular locality or group of employing establishments 
with a view to determining the jobs most suitable to 
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consideration to the qualifications, experience and 
| aptitudes of middle-aged applicants. 


Statistics relating to cases of occupational diseases 
compensated in 1937 have been published by the 
German Social Insurance Office and reproduced in 
Industrial and Labour Information. The number of 
cases notified amounted to 22,363, of which 3,223 
received compensation, and were distributed as follows : 
Serious pneumoconioses (silicosis), 1,582 ; or pneumo 
coniosis accompanied by tuberculosis, 618 ; asbesotisis, 
19; pulmonary disease due to Thomas slag, 13; 

isoning by lead, 113, by carbon monoxide, 33, by 

nzene and its homologues, 27, and by their nitro 
and amido-derivates, 9, by arsenic, 23, mercury, 8. 
carbon bisulphide, 4, sulphuretted hydrogen, 4, halo 
genated hydrocarbons of the aliphatic series, 2 ; 
injuries due to X-rays and radio-active substances, 8 ; 
diseases of the muscles, bones, and joints due to pneu 
matic tools, 203 ; serious or recurring dermatitis, 199 ; 
cancer of the skin (soot, paraffin, tar, anthracene, 
pitch), 27; cancer of the lungs, 3; Schneeberg luny 
disease, 2; deafness due to noise, 9; cataract, 12: 
tropical diseases, 8; infectious diseases, 297. 


The first hygiene exhibition in Latvia entitled 
“Labour and Rest” was held recently in Riga. It 
was organised by the Industrial Hygiene Section of the 
Society for the Protection of Health in co-operation 
with the official authorities concerned. One section 
was devoted to occupational diseases. Statistics show 
that these diseases are of very infrequent occurrence 
in Latvia (under ten cases of lead poisoning per annum). 
Efforts are nevertheless being made to arouse interest 
among those concerned (employers, workers and medi- 
cal men) in the knowledge and prevention of these 
diseases. Other sections dealt with rationalisation, 
hygiene in workrooms, personal hygiene, safety and 
accidents, social institutions, organisation of workers 
spare time, housing, ete. 


The German Decree of June 22, 1938, and the Order 
of June 29, 1938, in execution of that Decree relating 
to compulsory employment have been replaced (Jn- 
dustrial and Labour Information states) by a new Decree 
of the Commissary for the Four Year Plan dated 
February 13, 1939, and by Orders of the Minister of 
Labour of March 2 and March 10, 1939. The new 
Decree covers not only German nationals, but all 
persons residing on German territory, including 
foreigners, except in cases covered by treaties or 
international law. Compulsory labour service may 
be required not only for a limited time, but indefinitely. 
In the latter event any pre-existing contract of employ 
ment of the person concerned may be annulled. The 
employment exchanges may even make it compulsory 
for undertakings or administrations to place at their 
disposal some part of their staff. The Decree of 
February 13 contains a provision giving the Minister 
of Labour general power to make the annulment of 
| contracts of employment, and the engagement and 
}employment of workers, conditional on the approval 
| of the employment exchanges. 





According to a statement of the Secretary of State 
jin the Ministry of Labour, the undertakings which 
| will derive most benefit from the system of com- 
| pulsory service will be those of the building, iron and 
| metal industries, and the persons required to perform 
| such service will be mainly those employed in under- 
| takings working for the export trade. The Order of 
March 2, unlike that of June 29, 1938, does not provide 
that compulsory service must be imposed primaril) 
upon unmarried persons. Further, it is no longer 
laid down that the economic circumstances of the person 
concerned in his new post may not be inferior to those 
| previously enjoyed. Measures are provided to sate 
guard the rights acquired by the worker in his previous 
employment. He is not, however, entitled to such 
safeguarding in respect of his right to a holiday with 
pay, and no compensation is payable in respect of 
| any difference in wages. 








Royat AgronavticaL Socrety._-Among the awards 
made by the Royal Aeronautical Society are those of the 
Silver Medal to Major R. H. Mayo, for his work leading 
to an advancement in aeronautical design ; the Taylor 
Gold Medal to Squadron-Leader H. P. Fraser for his 

per “ High Wing Loading and Some of its Problems 
rom the Pilot’s Point of View”; and the Wakefield 
Gold Medal to Mr. Leslie L. Irvin for his work on para- 
chute design. The Busk Memorial Prize has been awarded 
to Squadron-Leader G. M. Buxton and to Mr. H. F. 
Vessey ; the Pilcher Memorial Prize to Mr. H. E. H. 


| Rochefort ; and the Usborne Memorial Prize to Mr. P. H. 


Rayner. 


soak | 


TRATNG nla 


DIESET, 








O 
A 
% 
oa) 
eal 
Zz 
— 
O 
Zz 
ea) 








}| 








Zuim-oBuis oseyy episduoje ures} 94) Ie pues yous 4e 
pepraoid st A10zvaey Y *s8eq oq 04 AlayT] st Butavey 10 
Zuieque sieZuessed jo Joquinu 04} aleya ‘syueurzied 
“W109 eBeBFn] oy4 04 4Xeu SIOOP pues oy} JO oso 9Y3 UT 
qdeoxe poSutm-o]qnop ov si0Op s0uvI}U2 ey, = “SMOTIAq 
Zu1Z00UU00 oY} YAN0IY} 4XOU 9Y} 07 18d GUO UIOIJ OsTe pu 
‘squom4Iedui00 84} 0} SeTNqIy8eA 94} WOIy ssd00" OAIZ 
s100p ZuImg ‘ofNqTyseA B OFUT SesvO ]]V UT 4Nq ‘s}UOUT 
-qaedwi00 043 03ur Aj}00I1p uedo 4ou op suis0;ze7d UOTye48 
94} WOIy sIOOp soUBIZUO 944 4eY} GINZY sty UTOI 
uses Oq [JIM 9] °“Z “BIA Woy Aveo oq [LM se ‘odessed 
[®13U90 8 JO OpIs YOR UO 83¥E8 O[QNOp Y4yLM poZuBIIe oe 
sjusuzedu09 JaZuessed oy} [][e pue ynoysno1y3 sseio 
a]3uts @ JO SI UIBI3 OY, “YIIM 4[vep Aysnoracid surely 
aouRysIp-Zuo] 943 JO 4ey3 Wor A[qvJepIsuCD soTIeA 
Ajyernyeu uoyepomuioose soZuessed 044 jo 4yno-Avy] 
ay} ‘eOIAJos uBqINgns Joy 4[INq aIB sUIeI, 943 SY 
*sBu1}¥00 9A1300301d 90143 YZIK a4R]d Joo4s 
“UlUI-g. | JOSIJOOI sy, “WU g st 41 oJ0yM “yuoUTZIedUI0O 
eutZue oy} punor ydeoxe 40143 ‘uM Z SI ‘SuIpjom 
Aq peyoesye oste ‘Zuryyvoys Apoq eyy, “ynoysno14q3 
Aqipr3ur pue y4Zue74s UJojIun v UlezZUTeU 0} podJOFUIEI 
aie Aoy, ‘sdoys couvsjue 043 Aq poydnsioyut ore speurp 
-nqBuoy ureur 944 a1eyM seoerd uy “gua0 sed [Z 04 “yua0 
Jad 6] JO uoresuoje ue pur ‘yout arenbs Jed suoy ¢Z 


“SLNGALUVINO;) YAONUSSVgG 








04 8u04 ZZ JO guiod pjatA v ‘your auenbs sed suoy gE 07 
suo} ZE JO 4IFueI4s oIsusz B ZuLAvy soyeid pus suotyzoes 
[9048-umntm01yo aol “Burpjam Aq Ayureur ‘dn 4jmq 
ee Zurmesy Apoq pue oulvijiepun ey], ‘“pequosep 
Ajsnotacid oporyea oY} Ul “WUT OCG*E WITH pereduIoO sv 
“UI Q09'E 0} saIZ0q 943 JO oseq-[2e4M OY} 40LI}80I 
04 Aressaoou u9eq sBy 4 ‘SNIPBI “UT OZ] JO SeAIND YORI} 
uo oye1edo 03 SAVY sUTeIg UBGINGNs oseq3 se yey} Avs 
0} UBY} 19430 ‘aloy J0qzINJ 41 07 Joyor 07 Aresso00u jou 
SI 41 ‘19q WIE00(] BSB] FO OfOIZIV INO UI [TeJep Ul poqiosep 
pUe SUIvI} OYDOTLIVG 943 UO pesn 4eq4 034 TeTTUTIS AjasoTo 
st guowdimbe 043 jo qaed sty3 sy ‘1¥0d [worueyoour 
peeds-aag yZno1y3 ooq 943 jo soyxe JoynNO OM} 
0Y} SeALIp oulsus yy, “dy Ogg 03 “d-y OZE JO yndyno ue 
SZutavy oulsue jes] Ylsseipue,—zuer) sepurfAo-34 310 ue 
S@LLIvo saiZoq esey3 jo youy ‘edA} opxe-oo143 9Y} Jo ae 
‘squomeImbed pvo]-o[xe 94} JO MOLA Ut ‘saIZ0q oulZue 
ayy “eddy ofxe-omg 04} Jo BZuteq ‘190[IVIy 94} DBF 
yory suvo Jomod 943 JO spue oy} Jo pues ‘Jo[re13 043 
Jo satZoq oy4 ‘ed 44 o1J0q 943 Jo ole sopOTyeA 04} [VY 
"yo043s Avmyrer 19430 03 pojdnoo oq Avul s1v0 o80q} 
jo a10m1 Jo ou0 410 Ayuo sivo Jomod omy jo dn epeur 
eq 0} Ule1y B SMOT[Y JUOMIAZUBIIB oY, “yueUTZIedTI0O 
pue Jayqye Woy paorju0o eq Avw ures oyojdur0o 
B® JO sautsua OM} OYA FEY OS ‘AREF joIZUOD-9}0NI9I 


‘SUV() NAAMLAY PNITMNOD SMOTING ‘fF 














OLOt dive = 


“aa 


— — 
4 





o1njeumneud-o1qoa7e Y3LA peptaoid osje aie spue suldue 
249 38 sjyuewziedui0o oy, ‘pua Joy}Ie WOIy UeALIp 
eq Avur Ady} sztun o[Zuts se Suryeiedo usym 4ey3 OS 
‘pue youve ye yuoutjeduiod sJ9AlIp & 4.1m pepraoid 
ere Aey} ‘uoNjrpuco § pejdnoo 043 ut Jo AjSuts 
JoyzIe UNI oq 0} SIBd JaMOd 94} BIQvUe OF, “FP “BIZ 
UI UMOYS ST 180 JoMod B JO pus poUIOJ oy} puv IBO 
Jo[re3} BW UGEMZOq UOTEUUOD SMOTIEG OUT, “E “BIZ ut 
peonpoidar st urel3 043 jo ydeiZoj0qd v puv Z “Sig ul 
UeAIZ st Zuryvos oy} Zurmoys upd y ‘aaoqe ‘[ “By 
Ul UAIS UTeIy o40[dUI00 9y4 Jo UOT}EAVTe [e100 OY} UT 
UMOYS 8B ‘pus YOR 4B ULIOJ oul[UIveIys B UAAIZ U90q 
@ABY SIBO e894} JO SAIPOG 94} UOs¥AT SITY, JOg ‘s}ruUN 
quepuedepur se uoreiedo Jo; 9Iq¥}Ms oq PmMoys sIvd 
iomod oy} 3843 pormber sem 41 ‘poSeSue ore sures} 
243 YOIYM UO sdIAJO8 UBqInqns Jo odA4 oy} JO MOIA UT 
"19[IBI4 OU PUB SIV JoMOd OM} JO ZuTYySISUOD YORE sure} 
ajajdui0o GAY Butteace yovsju0O 9y3 ‘ggg, Jo Butds 
04} UI ZUBE) “SIsSe}Y YITM poovd s¥m GOLAIOS OSTA [OCT 
—OlNjoyY SAITY sousNg oY} 10; SUTeIy O44 JOJ JOPIO OTT, 
"SOIZITIG 
-ssod = uoryeseya00R8-ysty yuenbesuoo yyIM uoMonpel 
{4BtIeM-[e70} e[qeIepIsuoD UI syNseL ®ATJOWIODO, YUOP 
-uedapul uv Jo souesqe oy, ‘suorzoeI99e [eIoeds sey 
‘S@ATOSUIOY} SIvO 9Y} UT pezyeIodsooUT are syrun samod 


‘DL 





-PALJOUL BY} YOY UL “aporyaa Jo adA} sea[TVeL ay esod.ind 
sty} Joy pue ‘uoljzedefs008 ysiy Furaw syrun semod 
-9ATGOU GAVY 0} ALBSSI0aU ST YI JaZOVIVYO sty} JO out] 
® uo aotases A1opoRystyes wv ozeredo OF, “wy fF UBT 
sso] JUYMOUIOS St sdoys UVEN}0q GOURISIP OFvIOAB O49 
‘SUOI}ZUIS OFVIPSULIOZUE [[ A1B 104} ‘SUOTZEIS [eUTUTIA4 
OM} 94} 0} UOIRIPpe Ul ‘se puY ‘FuOT “ULy PH St oUt] 
stg], “OSA JPQ-OIMeY say soueng ou ueqinqns 
24} UO sUtel} [ISA[ INpoOIUI 0} peprwep UoOIZeIy 
-stutupe ABM[TeI BY} “S90LAJes 18430 PUB say} JO ssa00Ns 
243 03 Zurmg ‘elon ey pue vorvurezeD fo saouta 
-o1d ay} UT SUFI} 4SIINO, OfpuBY 04 puv syooTIV 4B 
yivg [RUOVN 94} puv vUIpaTA Uudx2MGeq SadTAIeS ON} 
Joy 4{Nq Useq BABY YIM sured} arn? ap aouVystp-Zuo] 
YA peuss0u00 sea ‘reat 4sUl Jo OE puv QT 19qQUIB00(T 
jo sensst ino ut parvedde yorym ‘jo0fqns oyy uo 
apple gud ysour Ing ‘shRMpIeYy o7e}g oUTQUEZIV 
243 uo uoKesedo Joy sad4y snolmea Jo saprysa poutZao 
-[980IQ] jo Jaquinu o31e, e peyddns eavgq “ysedepng jo 
‘payrmry ‘Aueduiop pue zuer ‘sissayy ‘suurny,oo aseq3 ut 
UOISBI00 BUO UBY} BION UO pPeplOveI Useq sBy SY 


“SAVMTIVU ALV.LS 
ANILNG9XYV AHL NO AOIAdaS 
NVdundnas wood SNIVAL TASAIG 


‘NIVU], TLAIAWO) “Eg ‘DIY 


4 














7 sortie 
py yey 








cw tees) 











SAVMIIVHY GULV.LS 


“Sad Vaoa 





‘SSUUUANIONG ‘CULIWIT 


“ANVdWOO 





(NV ZNVD ‘SUSSHN Ad 


da LOOULSNOO 


HNILNGHOUV AHL WHOA SNIVUL 





"TUSaTd 








602 


doors. This is a convenience not usually provided in 
this country in rolling stock engaged on a suburban run 
of little more than twenty miles. As the luggage com- 
partments are between the engines and the end pas- 
senger compartments, passengers are not likely to be dis- 
turbed by engine noise, but to minimise this possibility 
the engines are contained in sound-insulated casings. 
The floors of the passenger compartments are formed 
of plywood 20 mm. thick, covered with a layer of cork 
10 mm. thick and over that a layer of linoleum 4 mm. 
thick. The walls are lined with 6-mm. plywood with 
a polished mahogany face, the ceilings being lined with 
plywood painted white. The lavatory compartments 
are lined with sheets of stainless steel 0-88 mm. thick. 
The engine-compartment walls are covered with 1-mm. 
aluminium sheet, the roof being lined with a similar 
sheet 1-5 mm. thick. In view of the extremes of 
temperature for which provision has to be made, the 
walls and roofs of the compartments have a layer of 
Alfol heat insulation inside the linings. A view of one 
of the passenger compartments is given in Fig. 5. 
The seats, which are upholstered in leather, are 
arranged so that there is ample space for placing suit- 
cases and other small articles below them. Although 
racks are also provided, this is a convenience which, 
for no obvious reason, is not always arranged for. The 
convenient hand-rails on the backs of the seats for use 
by entering or leaving passengers also form a feature 
which might be more frequently adopted. The com- 
partments are ventilated from a roof duct running 
the full length of the train aud to which air is 
supplied through a grille on the front car. It is dis- 
tributed to the compartments through ceiling venti- 
lators, some of which can be seen in Fig. 5. The 
corresponding grille at the rear of the train is closed 
by a shutter operated by the electro-pneumatic valve 
of the reversing gear. When the direction of move- 
ment of the train is reversed the previous front grille is 
closed and the other one opened. Heating is by 
means of radiators through which the jacket water of 
the engines is passed. Lighting current is supplied 
from two 2,750-watt dynamos each working in con- 
junction with a 24-volt, 420-ampere-hr. battery. In 
addition to providing current for lighting the compart- 
ments and head and tail lights, the dynamos also 
supply two horizontal-beam searchlights and one show- 
ing @ vertical beam. This latter allows the approach 
of the train to be observed from a long distance away, 
even if it is running in a deep cutting. ' 








OIL-IMMERSED REACTORS FOR THE 
ROTHERHAM CORPORATION. 


Tue distribution network at Rotherham provides 
evidence of the economies which can be effected in the 
size and cost of substation switchgear and in the more 
efficient use of expensive equipment by its subdivision 
and the application of feeder reactors. These results 
are obtained, it is claimed, without in any way for- 
feiting safety in operation. For any given voltage the 
size of switchgear is governed almost entirely by the 
maximum kilowatt-amperes, which may have to be 
handled under short-circuit conditions, even though 
the normal load currents vary over a wide range. 
It will be apparent, therefore, that in many cases unless 
suitable precautions are taken to reduce the short- 
circuit kilowatt-amperes of the substation equipment 
situated near the power station, its size will approach 
that of the main switchgear. Feeder reactors can, 
however, be used to reduce the short-circuit kilowatt- 
amperes by limiting the fault current that can flow 
through the circuit breakers. 

Over thirty reactor units have, therefore, been sup- 
plied to Rotherham Corporation for this purpose by 
the General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2. These reactors, 
a group of which is shown in the accompanying illus- 
tration, are of the company’s standard oil-immersed 
three-phase pattern. They are capable of withstanding 
short-circuits of 50,000 kVA and 100,000 kVA, and of 
handling normal-load currents of from 100 to 300 am- 
peres. This form of reactor has been tested under short- 
circuit conditions with entirely satisfactory results, the 
tests being undertaker, in the Company’s high-power 
testing laboratory at Witton. In this installation, each 
main circuit breaker feeds a group of two or three 
feeder breakers through suitable current-limiting re- 
actors, the total current-carrying capacity of each 
group of feeder breakers being equal to that of the main 
circuit breaker. 

A further important feature of the scheme is the 
means adopted to provide an alternative supply to the 
feeders and thus ensure continuity of supply. The 
feeder switchgear is of the duplicate 'bus-bar type, in 
which the "bus bars for normal operation consist of 
separate sections for each circuit breaker. 


‘bus bars, on the other hand, are continuous through 
the complete switchboard and can be connected to 
any one or a group of the feeder breakers. They are | 
fed from a separate panel on the main switchboard, the 
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OIL-IMMERSED REACTORS AT ROTHERHAM. 


MESSRS. THE GENERAL ELECTRIC COMPANY, LIMITED, LONDON. 
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tensile, bending, and impact tests, the Committee con- 
template the desirability of a repeated stress test as a 
useful method of checking butt welds in pressure 
vessels, but are not yet in a position to make specific 
recommendations. The test should be made on-a 
specimen in the same condition as the joint, and heat- 
treated in the same manner as the welded construction. 
As an alternative, machined specimens can be tested in 
either a Haigh machine or in a constant bending 
moment machine. 

From the results of preliminary tests on welded plates, 
it appeared that sufficient data had been obtained in 
respect of the tensile strength, creep, notched-bar, and 
cold-bend properties of the welds. Further tests on 
fatigue properties were required, however. while tests 
on welds of different thicknesses under repeated stress 
appeared desirable. Such tests were principally carried 
out in constant bending-moment machines so that 
surface effects could be investigated. 

Repeated-Stress Tests on Welds of 4-in. Plates.—Tests 
were made to determine the effect of the following 
| factors on the fatigue strength of the weld : (1) the heat- 
| treatment applied to the weld ; (2) the alternative use 
of'two grades of parent plate for the weld; (3) the 
surface condition of the weld. All the tests were made 
on the “ P ” weld,* as previous results had shown that 
this weld was reasonably uniform and could be expected 
Particulars of the tests are 
results are plotted 





short-circuit kilowatt-amperes being limited by a large | 
reactor. Provision is made for an induction regulator, 
either to compensate for the increased voltage drop 
that occurs as a result of the size of the “ spare-bar ” 
reactor or to regulate the voltage on any individual 
feeder. If, therefore, a fault should occur on any 
cable or reactor between the two switchboards, the 
main circuit breaker controlling the alternative supply 
can be closed and the appropriate feeder transferred to 
the spare "bus bars. It is thus possible to isolate a 
faulty circuit for repairs or for routine examination 
of the reactors or main switchgear. Feeder faults are 
cleared by the feeder switches without an excessive 
shock to the system, such as might result if the short- 
circuit currents were only limited by the inherent re- 
actance of the running plant. 








THIRD REPORT OF THE WELDING 
RESEARCH COMMITTEE. 


Tue Second Report of the Welding Research Com- 
mittee*, appointed by the Institution of Mechanical 
Engineers in 1930, contained an account of preliminary 
work on specially prepared welds and the results of 
investigations, which the incomplete answers to the 
questionnaire, circulated when the Committee com- , . 
menced its work, clearly made necessary. Some of those | t© give consistent results. 
fundamental investigations have been continued and, | shown in Table I, herewith, and some 
in addition, important tests of boiler drums subjected to in Figs. 1, 2, 3, and 11, on page 605 
repeated hydraulic loadings have been carried out. | Tapuz I.—Repetition Stress Tests on P Welds. 
The results of the investigations and the full-scale tests | ; P " “- " 
indicate that, apart from design, all that is necessary | Annealing temperature, arty ay normalising temperature, 
to ensure full confidence in the application of welding | —— 
to pressure vessels, is that the quality of the materials 
used and the technique of welding shall be carefully 
controlled verified. The Committee have not 





Condition. Stress 


and 
Unmachined specimens 





attempted, nor could they hope effectively, to investi- 
: : > : | Grade 2 plate Annealed Zero mean stress 
gate the qualities of plates and welding rods particularly | z : Normalised a 
suited for the construction of vessels subjected to high | As welded | a 
pressure, or the particular technique required to ensure =<" : Annealed Not zero mean stress. 
Grade 3 plate o Zero mean stress. 
success ; these are matters that can only be successfully fe ’ | Normalised ; ¥ 
investigated and controlled in the works, and other | As welded 
committees are working on them. 4 " pe ne - 
n" r Vas > ‘ . Specimens machined flush 
lhe work of the Welding Research Committee shows on surface :— 
that welds can be made industrially, satisfactorily free | Grade 2 plate Normalised | Zero mean stress. 
P Saee : : : - ° spotenial Grade 3 plate a ° - 
from porosity or inclusions, with complete penetration ns " Sa 
into the parent metal. These are essentials of a weld bn webied " 7 


for pressure vessels. Such welds can give results under | —— _ - 


static tensile tests equal to those of the original plate. | ee machined all 
and it is practicable to make welded joints having a Grade 3 plate | Sermetecs | Sere mean stress 
resistance to repeated stresses, in the same thickness | - : | Annealed ‘ 

| As welded | ” 


and width of plate, equal to that given in published 
figures for riveted joints. The presence of blowholes, — — — _ 
imperfect penetration, and other discontinuities is not Figs. 1 and 2 show respectively the curves for un- 
necessarily discoverable by static tests and these faults machined specimens of P weld of grade 3 and grade 2 
are sources of danger under impact or repeated stress. | plate in the three conditions : normalised (910 deg. C.), 
It becomes necessary to inquire whether non-destructive | sa (650 deg. C.), and as welded. The tensile 
tests can be developed which will safeguard against | strength of grade 2 plate was 27} tons per square inch, 
risks of errors in workmanship or the use of unsuitable | and that of grade 3 plate, 314 tons per square inch. 

Expert X-ray examinations of welds are the | In each case heat-treatment after welding has 4 
| slightly beneficial effect on the fatigue properties of 
Preliminary tests of prepared welds, both under the weld. The effect, however, is small. As these 
static and repeated stresses, will indicate the suitability | results differ from those ebtained previously for 
of materials and the skill of workmen, but only expert | machined welds, a further series of tests was made on 
X-ray examination of the seams and té&@ts of welds | machined specimens of P weld. The results, on the 
made simultaneously with the welds of boiler drums, | whole, confirm those of the previous tests, as shown 1D 


can give final confidence in the work. In addition to — 
- a * Proc. I. Mech. E., vol. exxxiii, 6 and 62 


: pages 
and | (1936); and ENGINEERING, vol. exli, page 492 (1936). 
+ Proc. I. Mech. E., vol. exxxiii, page 55 (1936), Fig. 43. 





material. 
most suitable for this purpose. 





® Proc. I. Mech. E., vol. cxxxiii, page 5 (1936) ; 
ENGINEERING, vol. cxli, pages 492 and 544 (1936). 











MAY I9, 1939.] 
Fig. 3, on this page, in which, for machined specimens 
of rectangular section, of P weld of grade 3 plate, the 

as welded’ specimens had the best fatigue range. 
All the tests were carried out at room temperature, 
in a constant bending-moment machine. 

The curves show that the grade of plate used has 
made no appreciable difference in the fatigue strength 
of the weld when tested either with the surfaces un- 
machined or machined flush. In nearly all cases 
fracture started at the weld junction and then pro- 
ceeded through the plate. The fatigue range has a 
value below that which would be given by the plate 
material itself, and it would appear that, owing to 
welding, the resistance to repeated stress of the plate 
material, particularly near the weld junction, is con- 
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mens each } in. thick. The specimens were ground at 
the sawcuts, but no machining beyond that already 
carried out by the makers was done on the original 
top and bottom weld surfaces. All specimens were 
machined at the sides to a width of } in. for a length 
of 3 in. at the centre. Tensile tests of turned specimens 
gave a breaking strength of 30-8 tons per square inch, 
36 per cent. elongation on 2 in., and 59 per cent. 
reduction of area. 

The results of the fatigue tests are plotted in Fig. 13, 
on this page. The number of specimens available 
for test was insufficient to give complete curves, 
but the results indicate that the weakest part of the 
— and the strongest part 

nterpolating a probable value 


per square inch, represented by KM ; and for0-5 x 10° 

repetitions it is 10 tons per square inch, represented by 
KN. If the minimum applied stress due to pressure 
is, say, 6 tons per square inch, and while this steady 
stress is acting a unidirectional stress is periodically 
superimposed, then the stress represented by PQ 
could be resisted for 2 x 10® reversals or the stress 
represented by PR for more than 0-5 x 10® reversals. 
The results lie approximately on a straight line passing 
through the value of the tensile strength. The curve, 
drawn for unmachined specimens of P welds, therefore 
shows, by the ordinate of the line AB, the safe range 
of stress that may be imposed upon the particular joint 
for any given minimum stress. If the total range of | weld was the middle 
stress in the joint is not greater than 12-5 tons per! the bottom portion. 








REPEATED-STRESS TESTS: GRADE 2 PLATE 














REPEATED-STRESS TESTS: GRADE 3 PLATE 
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-| a Repeated-Stress Tests on 
4 Ps. Zany | A Drilled Plates.—Specimens of plate through which holes | of the fatigue range for 5,000,000 repetitions from these 
Esq ——_} at + J had been drilled were tested in the constant bending- | few tests, it will be seen that it does not differ appre- 
% } a moment machine. The axis of each hole was perpen- | ciably from the value obtained from tests of specimens 
5s i a dle - dicular to the plane of bending. The tensile strength of | of P weld which had been machined flush. It should 
+, 8 + a a ERE the plate was 29-3 tons per square inch, the elongation | be noted, however, that the fatigue value for specimens 
Beil ig 
| | —> Budicates Unbroken | 36-5 per cent. on 2 in., and the reduction of area 62-5 | of P weld, which were machined flush, was lower than 
el Mesvileleau) A) te Bhs a | per cent. The specimens were } in. thick and } in. wide; | that for specimens machined all over to a thickness of 
i ee. 4 5 6 2 they were tested with the surfaces unmachined. The size | 0-4 in., so that the results of the P weld do not agree 
e we of the hole drilled appears to make little difference. Other | completely with those of the thick plate. At the 
(eee) x Top oMiddle « Bottom ‘“rxcouxems’ results have been obtained by testing plates 4 ft. long, | point marked A, the specimen cracked, after 4,500,000 


siderably reduced. These results confirm those from 
other tests made on welds in which failure has occurred 
in the plate either immediately near to the weld or at 
some distance from it. Although the tests so far 
carried out show that with the change in the grade of 
the parent plate there is little or no difference in the 
fatigue strength of the weld, no general conclusions 
should be drawn until further results are obtained from 
tests on plates of various compositions and tensile 
strengths. The Committee understand that a research 


23 in. wide, and 1 in. thick under a range of bending | repetitions, at the surface, but away from the weld 
stress from zero stress, in a large machine. The range | junction; eventually it ran to 6,250,000 repetitions 
of stress from zero stress for 5 x 10° repetitions was without complete failure. 
|0 ton to 17 tons per square inch, and with holes of| Repeated-Stress Tests on 3-In. Butt-Welded Plate.— 
| various diameters up to fin. the range of stress from | The two plates each measured, before welding, 4 ft. 
zero stress was 13-5 tons per square inch; the size of | long, 5 ft. wide, and 3 in. thick. The weld was @ 
the holes made very little difference in the range of | multi-layer* double U-weld of the type usual for thick 
| stress. | plates and was run in one length across the width 
Tests of P welds, machined flush in }-in. plates, |(5 ft.) of the plate. The welded plate was cut into 
gave, from zero stress, a range of 15 tons per square | specimens measuring 8 ft. by 3 in. by 3 in., a piece 
inch. Unmachined welds gave a range of approxi-|2 in. wide being discarded from both sides © the 
\larger plate. The heat-treatment consisted of annealing 


on the effect of variation in the composition of parent | mately 12 tons per square inch. The tests quoted in 
metal and welding rods, on welding properties, is being | this report, from welds of plate 3 in. thick, gave, from | 
undertaken by another committee. | zero stress, a range of 11 tons per square inch. At | 

The results given by specimens of normalised P | zero mean stress, ranges of stress from + 8-5 tons per | 
weld, made with grade 3 plate tested (1) with the | square inch to + 13-5 tons per square inch have been | 


machined all over + 10-7 tons per square inch. 
Fig. 11, on this page, shows the results of tests at | obtained. 


at 620 deg. C., and maintaining the plate at that 
TaBLe XIII.— Welding Data. 








specimens machined, (2) surfaces of weld machined | obtained from butt welds of }-in. plates (see the second | Number | Welding Ti Length 
flush with the plate, and (3) surfaces unmachined, | report of the Committee and results given in this Size of — Current. a of = Aer 
were set out in the Second Report. For unmachined | report). Interpolating from these results, the ranges | R.. used for Total | per elec- 
specimens the fatigue range was + 8-8 tons per | Of stress, from zero stress, may safely be taken as from | —_— | Run. | trode. 
square inch, for specimens with the surfaces machined | 0 ton to 13-5 tons per square inch and 19 tons per | me. | Vote. aap | 
flush + 9-6 tons per square inch, and for specimens | square inch, respectively. The results from the plates | ——— nee REA GARE DAE 
3 in. thick may therefore be taken as the lowest values | In. Minutes.| Ft. 

: ; In comparing welded joints and plates with | }t run - i 6 37 | 250 12 0-835 

two mean stresses with specimens of normalised P | drilled holes, or riveted joints, it should not be over- sive runs } 8 40 280 16 0-625 


welds of grade 3 plate which had been machined flush. | looked that the area on which the stresses act and, 

As before, the tests were carried out at room tempera- | therefore, in most cases the repeated forces, or bending 
ture in a constant bending-moment machine. The | moments, which can be carried by welded joints will | 
curve through the points e and f shows the approximate | be greater than on a riveted joint in the same thickness | 
safe ranges, corresponding with any given minimum | of plate. 

















temperature for three hours. Welding data are given 
in Table XIII, herewith. Tensile tests of turned 
specimens from the plates gave breaking stresses of 





stress for 0-5 x 10* repetitions at ordinary tempera- | 
tures. For example, if the pressure is raised periodi- 
cally from zero to a pressure that will give a calculated | 


25 tons to 27 to inch, 1 tion of 47 
Repeated-Stress Tests on Specimens from a Weld Made | a t a OA pear ny Li ee and a re- 
Simultaneously with the Welds for the Experimental | Pet cent. on e gauge length of 4 4/ area, 

Pressure Vessels.—The sample received was machined = : 








“tress of, say, 7 tons per square inch, represented by | flush like the welds in the experimental pressure vessels 
a then the additional stress that can be safely and had an overall Gicherss of 1% in. Two pieces, 
sisted for more than 2 x 10° repetitions is 5-5 tons 14% in. thick and 1 in. wide, were cut into three speci- 





The fatigue tests were carried out in the girder-testing 





* Tests of thick plate welds made by a single run are 
now being carried out. 
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machine, a 12-in. length, symmetrically placed relative 
to the centre of the bar, being subjected to a constant 
bending moment. The number of cycles per minute 
was from 300 to 320. All specimens were tested under 
eycles of stress, from zero to a predetermined value. 

The first specimen (B6) was tested under a range of 
stress of from 0 ton to 15 tons per square inch. Creep 
took place under this repeated load and the specimen 
broke after 723,000 repetitions. The start of the fracture 
oceurred at the inside top corners, whence the fatigue 
failure spread gradually to about a third of the depth of 
the section, and then failure suddenly occurred, giving 
a rough fracture. For the second specimen (B7) the 
range of stress was reduced to 12 tons per square inch, 
and failure occurred after 1,756,000 repetitions. In this 
case the cut-out stopped the machine before the bar 
had fractured right through. 

The range of stress of 11 tons per square inch was 
chosen for the third specimen (B8), which remained un- 
broken after 5,000,000 repetitions. For the fourth 
specimen (B13) the stress was raised to 12 tons per 
square inch, and failure then occurred after 7,000,000 
repetitions. In this particular fracture the crack 
started at the junction of the weld metal and plate, 
and then proceeded through the weld. Specimens B12 
and B11 were tested at stresses of 11-5 and 11-25 tons 
per square inch respectively. Both specimens fractured. 
The results are given in Table XIV. Specimens B6 and 
B7 were polished and etched on two faces and showed 
very clearly that the crack commenced at or near the 
weld junction and then proceeded through the plate. 


Taste XIV.—Fatigue Tests on Butt-Welded Bars 


Bars 8in. X 3 in. Minimum zero stress. Fatigue limit for 
»,000,000 repetitions from zero minimum stress equals 
11 tons per square inch. 


Mini- Maxi- Total 
mum mum Stress No. of 
No.| Stress, | Stress, | Range. Repeti- Remarks 
Tons per |Tons per | Tons per tions 
} 8q.in. | sq.in. | 8q. in. 
B6 0 15-0 15-0 723,000 | Broken Fairly 
"i quick creep 
B7 0 12-1 12:1 1,756,000 | Broken. Slight 
| initial creep. 
Ba 0 11-0 11-0 | 5,143,000 | Unbroken. Very 
little creep 
Bis 0 12-0 12-0 | 1,000,000 | Broken Small 
amount of ini- 
| tial creep 
Biz 0 11-5 11-5 1,071,500 | Broken Slight 
initial creep 
Bll 0 11-25 11-25 | 1,836,000 | Broken Very 


little creep 


The welded bar was sectioned transversely to the 
weld and etched. The weld contained some discon- 
tinuities, but otherwise the general structure was good. 
There was good penetration throughout, while the 
fusion at the intersection of the “U” was good. It 
will be appreciated that, in such a large weld, the grain 
size and orientation throughout the mass will show 
small variations which, in themselves, are not neces- | 
sarily important. Diamond pyramid hardness values 
were taken along the length of bars B7 and B8, as 
well as on the top faces and along the centres of the 
side faces. The results showed that in all cases the 
weld metal was harder than the undisturbed plate, the 
difference being more pronounced on the top faces. 
On the top face there appeared a hard piece about 
+ in. long. 

Fatigue tests similar to those previously described 
were carried out with a minimum stress of 5 tons per 
square inch. From these tests (see Table 15 herewith) 
a fatigue limit, from a minimum stress of 5 tons per 
square inch, was found of 10 tons per square inch for 
more than 5 million repetitions of stress. The actual 
maximum and minimum stresses are, therefore, 15 tons 


Taste XV.—Fatigue Tests on a Butt-Welded Rar 


Bar 3 in Sin. Minimum Stress 5 tons per sq. in 
Mini- Maxi otal 
mum mum Streas No. of 
No ; Streas, Stress Range Repeti- Kemarks 
|Tons per | Tons per| Tons per tions 
8q.in. | sq. in sq in 
B10 5-0 15-1 10-1 5,972,000 | Unbroken. Small 
amount of ini- 
F tial creep 
Ko 5-0 17-0 12-9 1,767,000 Broken Fairly 
continuous 
1 creep 
Bis +5-0 16-6 11-6 2,477,000 | Broken Small 
amount of ini- 
. : tial creep 
B15 +50 15°5 10-5 1,949,000 Broken small 
amount of ini- 
tial creep 


and 5 tons per square inch respectively. The type of 
fracture was much the same as that obtained pre- 
viously ; all fatigue cracks started at the junction of 
weld and plate. 

It was considered desirable that small specimens, 
cut from various parte of the 3-in. weld should be 
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tested to determine the extent to which the strength 
of the weld metal varied across the cross-section. 
Specimens for Haigh tests, and others for bending tests, 
in the constant bending-moment machine, were, there- 
fore, cut from the 3-in. weld. For the Haigh tests, 
carried out by Professor Haigh at Greenwich, three 
specimens (RI, R2, and R3) were machined to a dia- 
meter of j in. and two specimens (F1, F2) were machined 
flat to a thickness of ? in. For specimens Fl and F2 
the original surface of the 3-in. weld was left without 
further machining. The five pieces were tested in the 
Haigh machine with equal tensile and compressive 
stresses and with a frequency of repetition of 3,000 
stress cycles per minute. The results are set out in 
Table 16. Specimens were cut from the 3-in. weld and 


Tasie XVI.—Fatique Teste (Haigh) on Butt-Welded Bars. 





| 
Mini- Maxi- Total 
mum mum Stress No. of 
No.| Stress, Stress, Range. Repeti- Remarks 
|Tons per Tons per Tons per tions. 
sq. in sq. in aq. in 
Rl — 6-0 6-0 12-0 /20,741,000 | Unbroken 
RIA - 8-0 8-0 16-0 (13,275,000 | Still unbroken 
RIB —10-0 10-0 20-0 3,768,000 | Still unbroken. 
RIC | —12-0 12-0 24-0 650,000 | Fracture remote 
from weld after 
considerable hys- 
teretic heating 
that gradually 
discoloured the 
surface. 
R2 10-0 410-0 20-0 Unbroken 
R3 —10-0 +10-0 20-0 a3 
Fl 8-0 8-0 16-0 on 
Fl 10-0 4.10-0 20-0 3,731,000 | Fracture through 
a gas hole in the 
middle of the 
section, remote 
from any of the 
machined  sur- 
faces 
F2 —10-0 10-0 20-0 786,000 Fracture started 
from middle of 
one of the ma- 
chined sides, not 
from the chisel 
marks. No gas 
hole or flaw was 
seen. 
tested in the constant bending-moment machine at 


about 1,000 cycles per minute. The original surface 
of those specimens which were cut from near the surface 
of the welded plate was left unmachined. The speci- 
mens were } in. thick and § in. wide for the length 
under test. The tests on the Haigh and the constant 
bending-moment machines gave results in close agree- 
ment, the fatigue range being about + 10-0 tons per 
square inch. Further, the fractures nearly always 
occurred in the plate at a point well removed from the 
weld. It is of interest to note that the fatigue range 
is less than that which would have been expected from 
the plate material itself. In only one specimen, FI, 
tested in the Haigh machine, did fracture occur through 
the weld; in this case there was a gas hole in the weld 
material. 


(To be continued.) 











SCRAP-BALLING MACHINE. 


Tue handling of the strips of scrap from the edge- 
trimming and slitting machines of both steelworks and 
rolling mills for non-ferrous metals has been effected 
by various methods, some firms, for instance, cutting 
up the scrap into short pieces by rotary cutters installed 
behind the edge-trimming and slitting machines. While 
this method is generally effective, it will be appreciated 
that the charging of light scrap in small pieces into 
the furnaces is at best a troublesome matter. In order 
to collect such pieces into a more readily handled 
coherent mass, Messrs. Head, Wrightson and Company, 
Limited, Teesdale Iron Works, Thornaby-on-Tees, have 
developed, in conjunction with their associates in the 
United States, Messrs. Aetna-Standard Engineering 
Company, an effective machine for forming the scrap 
into balls. Two of these units have been recently 
delivered to the Ebbw Vale Works of Messrs. Richard 
Thomas and Company, Limited, and one of them is 
shown in the accompanying illustration. The Ebbw 
Vale Works were illustrated and described in 
ENGINEERING, on page 489, ante. 

The machine consists of a tapered shaft, through a 
slot in which the ends of the long slivers of metal are 
threaded. The shaft is then rotated at a high speed 
and the slivers are wound up on it, being compacted into 
a close mass, as rolling proceeds, by a heavy cast-iron 
roller. This roller is seen to the right of the illustration 
and is mounted in slots in its housing so that it is 
free to rise as the ball or cylinder of scrap increases 1n 
diameter to its maximum of 24 in. The shaft itself is 
not visible, though the housing of its rear part is seen 
to the left. As the cylinder of scrap is 30 in. long 
and has to be removed, it is clear that the shaft has to 
have an axial traverse of this amount. At the same 
time the shaft has to be rotated, which rotation is 
effected, through worm-reduction gear, by a 20-h.p. 
motor running at 1,000 r.p.m. The worm is driven 
directly from the motor spindle through a flexible 
coupling, on one half of which is mounted the electro- 
magnetic brake seen near the motor. The worm wheel 
is mounted on a cast-steel sleeve coupled to the 
tapered shaft by a dog clutch, which is shown dis- 
engaged from the sleeve in the illustration. The rea! 
part of the tapered shaft is screwed and is provided 
with a nut. 

When winding up the scrap the nut is free to 
revolve, and, in consequence, no axial movement oi 
the shaft occurs, but the movement of the clutch 
up against the fixed bracket, seen to the left, locks 
the nut and the shaft is withdrawn from the ball of 
scrap, which is then pushed out of the machine by 
the air cylinder visible just behind the motor. The 
casing projecting from the bracket has a longitudinal 
slot through which a dog on the shaft protrudes. This 
dog operates limit switches at each end of the shaft 
travel, and these switches control the motor and electro- 
magnetic brake. The shaft is, of course, traversed 
forward to take a new batch of scrap. It will be 
noticed, from the photograph reproduced on this 
page, that the bedplate, gearbox, etc., of the machin« 
are of welded steel and that the whole unit is both 
strong and compact. 
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HEAVY INGOT MOULD. 


Tue synthetic production of chemicals, the hydro- 


genation of coal, and other modern and rapidly-growing | 
industries, have brought in their train a demand for | 
hollow-forged, high-pressure vessels produced from | 


steel ingots of very large dimensions. Furthermore, 
the development of the electricity grid scheme has 


called for large forged boiler drums and steam receivers, | 


while, in the shipbuilding industry, the construction of 
huge liners and aircraft carriers has brought a demand 
for very heavy forgings. Among other steel firms in 


South Yorkshire, Messrs. English Steel Corporation, | 
Limited, Vickers Works, Sheffield, have for many years | , pore accurate method of estimating the intensity of 
specialised in this type of work and are regularly | 


producing carbon and alloy-steel ingots of what may 
aptly be termed record sizes. In fact, they state that 
a 230-ton ingot, which they produced towards the end 
of 1937, was the largest ingot ever produced in this 
country. The production of these large ingots necessi- 
tates, of course, correspondingly large ingot moulds, 
and the mould shown in the accompanying illustration 
is claimed to be the heaviest one-piece ingot mould 
yet made. The mould, which was recently delivered 


to the Vickers Works, was made by Messrs. The | 


Brightside Foundry and Engineering Company, 
Limited, Sheffield. It will be agreed that it constitutes 
an outstanding achievement in iron foundry work. 
The quantity of molten cast iron required for the mould 
was 170 tons, and this was poured from seven ladles ; 
it is stated that the casting operation occupied only 
8} minutes. The mould, it will be noted, is for pro- 
ducing octagonal ingots, and as far as can be judged 
from the photograph, the interior surface is particularly 
smooth and clean. 








Street Ligntine at Hessurn.—A street lighting 
installation at Hebburn-on-Tyne, which involves four 
miles of main roads and 20 miles of secondary roads, 
was recently inaugurated from Newcastle. For this 
purpose a map painted in fluorescent materials was used, 
the main- roads being shown in light blue to represent 
Osira lamps and the secondary roads in light orange to 
denote tungsten lamps. This map was illuminated when 
the Chairman of the Council (Mr. R. Ferguson) closed a 
Switch. The ceremony was arranged by Messrs. The 
North Eastern Electric Supply Company, Limited, and 
the contractors for the installation were Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2. 


| 
| 


| 


| meter with scale. 


|The plate is then moved by means of a slow-motion | 
| device on the stage, so that the line under examination | 


SOME APPLICATIONS OF THE 
SPECTROGRAPH TO THE QUAN- 
TITATIVE ANALYSIS OF FERROUS 
AND NON-FERROUS METALS.* 

By F.G. Barker, F.L.C. 

(Concluded from page 574.) 
Photo-Electric Microphotometer—Apart from the 
limitation of visual estimation, the method of internal 
comparison had been found very satisfactory, and it 
seemed that its use might be extended to cover much 
larger percentages if one could substitute for the eye 


spectrum lines. Some method of photo-electric 
measurement appeared to be essential, and as Messrs. 
Adam Hilger, Limited, the manufacturers of the 
author’s spectrographs, had made a non-recording 
microphotometer which was designed primarily for 
the examination of spectrograms, the matter was dis- 
cussed with them and they kindly loaned an instrument 
for the author’s experiments. It soon became evident 
that such an instrument was to be of immense value. 
Certain alterations and additions were found to be 
necessary. These were made and a microphotometer 
was purchased. The modified instrument consists 
essentially of a light source, a carriage to take the 
plate, a slit, a photo-electric cell, and a mirror galvano- 
When reading spectra the light is 
focussed on the line the density of which is to be 
measured, the transmitted light is passed through the 
slit on to the photo-electric cell, and the current 
generated is measured by the galvanometer, in conjunc- 
tion with a scale upon which a spot of light is reflected 
by the mirror of the galvanometer. 

Fig. 20, on page 608, gives a view of the microphoto- 
meter screen and slit, showing the image of a portion 
of a spectrogram. Under normal working conditions 
the slit is covered by a hood to prevent interference 
from external light. When the intensity of a line is 
being read, the position of the plate is adjusted by | 
means of controls on the plate-holder until the line is | 
exactly parallel to the slit and lying just beside it. | 





* Communication from the Spectrographical Section | 
of the Naval Ordnance 
read before the Iron and 
Abridged. 


ction Laboratory, Sheffield, 
teel Institute on Thursday, 
May 4, 1939. 
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moves slowly across the slit. As this is done the light 
on the galvanometer scale is seen to move along the 
scale and return again when the line has passed the 
slit. The minimum reading, which corresponds with 
the maximum intensity, is then noted. In this manner 
pairs of lines, one given by one element under estima- 
tion and one by the main constituent, are compared 
| for intensity. The principle is the same as that under- 
lying visual comparison, but the method leaves nothing 
to personal judgment. 

Since the purpose in view was the estimation of the 
major alloying elements rather than impurities, and 
that to be of much practical value it was necessary 
that one should be able to cover a fairly wide range 
of composition, it was obvious that it would be a most 
tedious and almost impossible task to find suitable 
comparison lines for every amount to be estimated. 
This, however, is quite unnecessary. Instead of the 
| comparison table already described, standard curves 
are prepared from photo-electric readings of standard 
| spectra obtained from accurately analysed steels, 
| covering in graduated intervals the desired range of 
| composition. The logarithmic ratio of the photo- 
| electric readings obtained from suitable lines of the 
| element and of iron are then plotted against the per- 
| centage of the element found by chemical analysis. 
| Unknown steels of the same class can then be analysed 
| by obtaining the log ratios of line pairs in the same 
| manner, and reading off the percentage of the element 
on the graph. The log ratios of the intensities are 
| plotted instead of the direct ratios, because they are 
| found to give a more suitable form of curve. This is 
| probably due to the fact that the emulsion of the 
plate responds, within certain limits, almost logarith- 
mically to light of different intensities. 

Fig. 21, on page 608, shows part of the spectra of six 
samples of steel containing nickel ranging from 1-41 
per cent. to 4-9 per cent. It will be seen that it is 
|impossible to detect with the eye any important 
| difference between the intensity of the nickel lines 
|over the whole range of composition. By photo- 
| electric measurements, however, important differences 
| are easily detected. 

Fig. 28, on page 609, shows a graph prepared by 
| plotting the log ratio of photo-electric readings obtained 
| from the are spectra of 14 samples of steel against the 


nickel content as found by chemical analysis. The 
latter ranged from 2-5 per cent. to 4-4 per cent. Each 
| point on the curve is the mean of three tests. It will 


| be seen that, although a number of the points fall rather 
| wide of the curve, several points lie on it, and although 

it could not, as a whole, be regarded as satisfactory, 
it showed sufficient promise to warrant further investiga- 
tion. Curves which were prepared in a similar manner 
for the elements silicon, manganese, chromium and 
molybdenum closely resembled the one for nickel as 
regards accuracy. 

Causes of Variable Results.—From a careful review 
of all the conditions under which the tests were made, 
the factor which appeared most likely to be the cause 
of variation—segregation excluded—was the source 
of light or the conditions of excitation. It had fre- 
quently been noticed that during exposure the arc 


TaBLe VI.—Standard Conditions for the Preparation of 
Spark Spectrograms. 


Wave band 2,700 to 4,300 A. 
Slit width _.... .» 0-015 mm. 
Distance of electrodes 
from slit -» 85cm, 
Spark gap 2-0 mm, 
olt. eos 15,000 V. 
Added inductance Nil. 
Upper electrode H.8. graphite rod, 6-5 mm. 
diameter, pointed to 80 deg. 
Lower electrode Sample steel. 
Exposure 10 seconds. 
Plate ... 


Zenith supersensitive, 700 H. 
and D. 

Development (1) Standardised developer. 

(2) Time, 90 seconds at 67 
deg. F. 

(3) Fixed in acid hypo for 15 
minutes. 

(4) Washed in running water 
for 20 minutes. 

(5) Dried in current of warm 
air. 

| tended to wander, with the result that it was not 

| focussed all the time at the centre of the slit. It was 

| also found that during exposure an appreciable quan- 

tity of oxide was formed on the specimen, and it was 

| thought that this might be causing interference with 





| the arc, and thereby adversely affecting the results. 


In an endeavour to overcome the effects of oxidation, 
experiments were made in which the arc was formed 
in an inert atmosphere. The device used consists of 
a small metal cylinder which carries the electrodes, 
and is insulated from tlLem hy ebonite bushes. It has 


|a small window in the middle which permits the 


operator to view and centre the arc. The gas is intro- 
duced through a tube situated near the bottom of the 


| eylinder, and it leaves through a tube opposite the 
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observation window. This latter tube also permits 


light from the arc to reach the spectrograph slit. Tests | 


with this device were carried out with coal gas, carbon 


dioxide, ammonia, nitrogen and with a restricted air | 
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for spark spectra, which are stated in Table VI. | 


Fig. 25, on this page, shows typical spark spectra 
obtained from samples of steels which contained 
increasing amounts of chromium. The increase in 


supply. With ammonia and carbon dioxide it was not | intensity of the chromium line with increase in chro- 


found ible to maintain the arc. 
gases the arc was maintained, and the results showed 


With the other | mium content is apparent to the naked eye, but it is 
|desirable to do something more than differentiate 


some improvement, but the difficulties attendant on | between 0-08 per cent. and 0-19 per cent., or ome 


the method, particularly that of centring the arc and | 


great to warrant microphotometer readings of the chromium line and 


| parison, and from these a graph is drawn. The 


obtaining the correct gap, were too 
the method being pursued. An experiment wag then 


Taste VII.—Table Prepared from Photo-Electric Readings 
of the Spark Spectrograms in Fig. 25. 


Microphotometer Readings. 


Chromium Log Cr 
Per cent | per Fe 
Cr 3118-65. Fe 3116-6. 
| 
0-08 20-1 2-1 0-221 
0-19 18-05 12-5 160 
0-37 14-85 11-95 0-095 
0-70 11-75 11-9 1-995 
1-40 8-7 11-9 1-864 


made in which the sample was rotated during arcing, 
as it was thought that this might reduce the amount of 
oxidation. It was found, however, that above a 
certain minimum speed of rotation the are could not 
be maintained, and below this speed oxidation was still 
very pronounced, 

Spark Spectra.—Having investigated fairly exhaust- 
ively the suitability of arc spectra, the author and his 
colleagues next turned their attention to the spark. 
The practice of photographing the spectrum of metals 
obtained by sparking is essentially the same as that 
employed with the arc. The same electrode-holder is 
used, but instead of supplying direct current to the 
electrodes, they are connected to a high-tension 
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cent. and 0-37 per cent., and so on. Hence one 
the 3116-6 iron line, which is a suitable one for com- 


seadings taken from the spectrogram are recorded in 





Fie. 20. 
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Variation in Time and Temperature of Development.— 
Tests were made to determine the effect of varying 
the time of development and the temperature of 
development. The author’s standard conditions are 
90 seconds at 67 deg. F. In these tests one series of 
spectrograms was developed for 75 seconds and another 
for 105 seconds, both at the standard temperature. 
Another series was developed at a temperature of 
62 deg. F. and another at 72 deg. F., both for the 
standard time. A further series of tests was made to 
determine the effect of using a very stale developing 
solution. The results demonstrated that when the 








nickel content is low, short exposures tend to give high 





MICROPHOTOMETER SCREEN AND SLIT. 


Cr. 
Percent. 


0-08 


“19 


*37 


-70 





I oe 
9 as 





Ni. 
Per cent. 
1-41 
2-04 
2-73 
}- 50 
4.37 
4-90 
Fig. 25. 
Table VII. The second and 
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alternating-current supply. The spark is produced by 
a high-tension discharge, using an alternating-current 
transformer with a condenser in parallel, together with 
an optional tapped induction coil in series with the 
high-tension current. The effect of the capacity of the 
condenser is to alter the intensity of the spark, which 
increases with the capacity up to a certain point, 
beyond which the spark becomes irregular. The author 
has found the optimum value of capacity to be 0-005 
microfarad, which is the standard condenser employed 
for all his work on spark spectra. In the first experi- 
ments with the spark, the same kind of electrodes were 
used as those employed with the arc, namely, a rod of 
pure iron pointed to an angle of 80 deg. in the upper 
electrode-holder, and the sample of steel with a flat 
surface in the lower holder. The gap between the 
electrodes, however, was reduced from 4 mm. to 2 mm. 
The results, although showing some improvement over 
those obtained with the arc, were still below a standard 
which could be regarded as satisfactory for quantitative 
analysis. 

The effect of substituting a rod of graphite for the 
pure-iron electrode was next investigated, and a very 
distinct — in results was at once apparent. 
Based on the results of these preliminary experiments 


it was possible to draw up a set of standard conditions 


SPECTROGRAMS OF STEEL CONTAINING NICKEL. 


third columns of this Table 
show the readings given on 
the galvanometer scale. For 
the reason already stated, the log of the ratio of 
each pair of readings is then obtained. These 
are shown in the last column, A graph in which the 
chromium content is plotted against the log ratio is 
then constructed. The curve, partly constructed from 
this Table and partly from tests on 15 other steel 
samples having different chromium contents, is shown 
in Fig. 29, opposite. The points taken from Table 
VII are marked with a cross. Graphs have been con- 
structed in the same manner for the elements nickel, 
manganese, silicon, vanadium, chromium in_ the 
presence of vanadium, and molybdenum. 

It should be mentioned that each point on these 
curves represents the mean value obtained from nine 
separate exposures. Practically all the points lie on 
or very close to the curves, which indicates that when 
standard conditions are rigidly adhered to, and differ- 
ences due to heterogeneity are rendered negligible by 
taking the average of a number of tests, an accuracy 
of a satisfactory order for routine quantitative work 
should be possible. Although separate curves have to be 
used for each element, all these elements can be estimated 
from the same spectrogram. Having arrived at what 
appeared to be a satisfactory technique, the author next 
set out to determine the extent to which the accuracy 
would be affected by varying the standard conditions. 








SPECTROGRAMS OF STEEL CONTAINING CHROMIUM. 


results and long exposures low results. Similarly, when 
the nickel content is high, short exposures tend to give 
low results and long exposures high results. The effect 
of variation in temperature follows similar lines. When 
the nickel content is low, a low temperature tends to 
give high results and a high temperature low results, 
and when the nickel content is high the reverse occurs. 
The effect of the stale developing solution is, as would 
be expected, similar to that obtained from a short 
exposure, a short period of development, or develop- 
ment at a low temperature. The solution used for 
this test was artifically aged by standing in an un- 
stoppered bottle and being frequently shaken to 
accelerate oxidation. Its condition would be equiva- 
lent to that of developer many months old, and it was 
obvious from its colour that it was quite unsuitable for 
use. The volume of the solution usually made lasts 
about three weeks, and tests on standard steels have 
shown that the results are not affected by any changes 
which occur during that period. 

Excluding the results obtained with the stale 
developer, it will be seen that none of the figures fo! 
nickel content differ very seriously from those obtained 
by chemical analysis. Further, since no difficulty is 
experienced in timing the development within + 2 
seconds, nor in maintaining the temperature of the 
developer within +2 deg. F., it is clear that the 
liability to error on account of variation in the time or 
temperature of development can be ignored. If in 
summer difficulty should be experienced in maintaining 
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temperatures as low as 67 deg. F., a new series of curves | 
could be constructed for any temperature that it was | 
considered desirable to adopt. 

Effect of Preliminary Sparking.—The effect of spark- 
ing for a period before making an exposure was next 
investigated. This was done because certain workers 
who have investigated the suitability of spectro- 
chemical methods for the analysis of aluminium and 
its alloys have reported improved results when they 
employed a preliminary sparking period. Tests were 
first made in the normal manner, by giving 10 seconds 





exposure immediately the spark was struck. Then 
further tests were made in which the spark was allowed 





Fig. 26. Crater Lert spy SPARK 
SPECTROGRAM  X 9. 
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to run for 30, 60, 90, 120 and 150 seconds before the 
exposure was made, and then 10 seconds exposure 
was given. Four exposures were made for each condi- 
tion of test, and the maximum and minimum deviations 
from the averages of these were obtained. The results 
indicated that, as regards steel analysis, the preliminary 
sparking period has very little influence on the results. | 
Influence of Shape and Material of Upper Electrode.— | 
Tests were next made to determine the influence of | 
the shape and the material of which the upper electrode 
Taste XIII.—Comparison of Results of Chemical and | 
Spectrochemical Tests on Samples of Ni-Cr-Mo Steel. 
Tests on 50 consecutive steel samples received at the 
laboratory, all of which were analysed chemically and 
by the spectrograph. 


Range Accuracy. 
Element. | Covered. 
Per cent. 
Si .| 0-05-0-30 | All spectro. results fell within + 0-015 
| per cent. of chemical figure. 
Man ..| 0-20-0-70 | 48 spectro. results fell within + 0-02) 


per cent. of chemical figure. 2 spec- 
tro. results were 0-10 per cent. lower 
| than chemical figure. 

Ni 2-5-3-5 48 spectro. results fell within + 0-10 
per cent. of chemical figure. 1 spectro. 
result was 0-25 per cent. lower and 
one 0-25 per cent. higher than 
chemical figure. 

Cr 0-50-1-2 48 spectro. results fell within + 0-02 
per cent. of chemical figure. 1 spectro. 
result was 0-05 per cent. higher and 
one was 0-05 per cent. lower than 
chemical figure. 

M 0-20-0-60 | 48 spectro. results fell within + 0-03 | 
per cent. of chemical figure. 1 spectro. 
result was 0-10 per cent. higher and 
one was 0-12 per cent. lower than 
chemical figure. 


is made. It was found that no electrode gives more | 
consistent results than the pointed graphite one which | 
the author has adopted as standard for spark-spectra | 
work on steel. The worst results were obtained with | 
4 pure-iron electrode cut to a chisel edge, and this is | 
attributed to the great and uneven strengthening of 
the iron line relative to the nickel line, and the irregular 
and preferential sparking which occurs along the chisel | 
edge. The flat-ended iron electrode also gave very | 
poor results, and these were obviously caused by | 


preferential sparking. Silver gave a result similar to | account the author has adopted for routine work a 
graphite, but as it is more costly no advantage would | standard practice of making three exposures on each 
be gained by its use. |sample and taking the average figure of the three 
Influence of Variability of Material under Examina- | results. If the three results obtained differ by more 
tion.—Having examined the effect on the accuracy of than a given amount a further set of three exposures 
what appeared to be the most important variables |is made. In case this appears a tedious process, it 
connected with the preparation and evaluation of | may be restated that an exposure takes only 10 sec., 
spectra, the author next turned his attention to the and the photo-electric reading of a line pair only 30 

effect of variables connected with the material under | seconds. 
examination, namely, its physical condition and| The accuracy by this method may be judged by the 
heterogeneity. Tests were first made to determine | results given in Table XIII, in which are compared 
the influence of physical condition. Three conditions | the chemical and spectrochemical results obtained on 
were tested, namely, fully annealed, hardened, and | 50 consecutive samples of nickel-chromium-molyb- 
|denum steel which were received for analysis. The 





Fig. 28. two series of tests were carried out by different men 
795 \ ‘and quite independently of each other. Segregates 
No | appear as b cat regy in the transverse section of a 

| large steel forging. As the diameter of many of these 


| segregates is about 2 mm., and the crater ed by 
king only about 1 mm., it appeared that it might 
| be possible to obtain some athe information as to 
| the composition of such segregates by means of the 


° 
2% | \ | spectrograph. Spectrograms were therefore taken by 
78 + N — | positioning the centres of segregates immediately below 


7” 











| the point of the top electrode and then sparking in the 
| usual manner. Tests were also made in positions 
| which appeared to be clear of the segregates. The 





Log. Ratio 








be 

















= average results, obtained on a forging containing 

2 | | segregates, which are fortunately far more numerous 

| than those generally encountered, are shown in Table 

n | XIV; they give a very clear indication as to the 
0 2s 30 35 +0 45  |metals which segregate most in steel of this class. 
sie Nickel per Cent. ‘apaxams” | These are shown to be manganese and molybdenum. 


| It is known that the segregates also contain carbon and 

hardened and tempered. The results indicated that | sulphur in excess of the amount present in the normal 
the physical condition of the metal does not influence | metal, but this information was not obtained spectro- 
the results of spectro-chemical analysis. The differ-| graphically. In order to minimise the effects of 
ence between the averages of each of the series of tests segregation of this order on the resulta of routine 
was found to be within the limits of normal experi- | spectrochemical tests, the author is now carrying out 
mental error for this method of estimation. | some experiments in which short exposures are made 
The question of heterogeneity was next examined. | in about six different positions on the sample and are 
The degree of heterogeneity exhibited by forged or superimposed on one another on one spectrogram. 
" ‘ | Space does not permit of a fuller description of the 
Taam ag me & Nout _ a a | process here, but it can be said that the eae so far 

mate. nie ‘_______ | obtained are very promising. 
| The range of alloy steels now analysed by routine 














Position of Si. Mn. Ni. Cr. ae : / 
Test. Per cent.| Per cent. |Per cent.| Per cent.|Per cont. spectrochemical methods and the accuracy claimed, 
except in special cases where the sample under test 
int ER Aes ; | |. | | @ontains very large segregates, are indicated in Table 
pap omar seek’ 0-23 0-64 2-84 | 0-72 | 0-78 | XV. The accuracy shown at the foot of this Table may 
ee 9 |not be as great as is sometimes claimed for routine 

terial § ..; 0-19 | 0-43 2-65 0-59 0-44 

remical | 0-57 | 0-40 | chemical analysis, but it will be agreed that it does not 





Chemical figure | 0-18 | 0-42 | 2-56 
! 


' fall far short, and that it is adequate for most purposes. 


TABLE XV.—SrTEELts ANALYSED BY SPECTROCHEMICAL METHODS AND THE ACCURACY ATTAINABLE. 


























Type of Si. Mn. Ni. Cr. | Mo. ¥. Ti. | Co, Cu. Al. 
Steel. Per cent. Per cent. Per cent. | Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. | Per cent. 
| ' 
Carbon . 0-01- 0-01- 0-01- | 0-01- | 0-01 0-01- 0-01- 0-01- | 0-005 0-005- 
-30 0-80 1-00 | 0-10 | 0-10 | 0-10 0-10 | 0-10 0-10 0-05 
Nickel .. 0-01- | 0-0i- 1-00- 0-01—- | 0-01— | 0-01- 0-01- | 0-01- 0-005- } 0-005- 
30 | 0: 4:5 0-10 | 0-10 0-10 | 0-10 | 0-10 0-10 0-05 
Ni-Cr _ 0-01- | 0-01- 1-00- | 0-10- 0-01- 0-01- | 0-01- | 0-01- 0-005- 0-005- 
‘30 | 0-80 4:5 1-50 0-10 | 0-10 | 0-10 | 0-10 0-10 0-05 
Ni-Cr-Mo-V 0-01- 0-01- 0-00— | 0-10- | 0-10 0-10- | 0-01 0-01- 0-005- | 0-005- 
0-30 | 0-80 4°5 1-50 0-70 0-25 0- 0-10 0-10 { 0-05 
Mn-Mo . 0-01- 1-3- 0-01- 0-01 0-10- 0-01 0-01- 0-01 | 0-005- | 0-005- 
0-30 1-9 1-00 | 0-1 0-40 0-10 0-10 | 0-10 0-10 0-065 
| | 
Accuracy Attainable at Percentage Shown. 
cummniains | | 
Si. | Mn. Ni. Cr. | Mo. Vv. | Ti. Co. Cu. Al. 
| Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
| | | | 
Content .. 0-30 | 0-80 3-50 0-80 0-70 | 0-25 | 0-10 | 0-10 | 0-10 0-06 
Accuracy..| + 0-02 + 0-05 + 0-10 + 0-04 t 0-05 | + 9-02 | + 0-02 | + 0-02 + 0-02 + 0-01 





rolled steel is dependent upon several factors, such as | The advantage to be gained by the use of the spectro- 
the condition of the metal at the time of tapping, the | graph for metal analysis is dependent largely on the 
rate of pouring, the rate of solidification, and the | nature and volume of the work to be done. Where 
amount and nature of the work subsequently done | the volume is small, the class of metal being handled 
upon it. Although in bars and small forgings the is known, and the time occupied in analysis is not an 
original as-cast structure is well broken down, in large | important factor, it might be difficult to justify the 
forgings, where a relatively small amount of work is | purchase of the necessary equipment. Where, how- 
done, the breakdown is not so complete, and hetero- | ever, samples of unknown composition have frequently 
geneity is more evident. As a large amount of the | to be examined, or samples which can be separated 
author’s work consists of determining the chemical | into groups of the same type are received in large 
composition of large forgings, the samples required for | numbers, as in the author’s laboratory, it can be said 
his investigation were taken from them. Fig. 26, on las a result of very extensive experience that the 
this page, illustrates the macrostructure of a forging | spectrograph is of immense value. 

which is typical of many submitted for tests. The | 

spot seen is the crater left after a spark spectrogram 
had been obtained under standard conditions. Observ-| Goip Propuction in QueBEC.—The gold produced 
ing the very small amount of metal which has been |in the Province of Quebec during the first three months 
volatilised during this operation, and noting the fact | of the present year totalled 249,681 oz. 

that the pattern developed by otching is coud by | SwepisH Iron anD STEEL INDUSTRY The production 
differences in chemical composition, it will be obvious | o¢ rolled and forged iron and steel, during the first quarter 
that variations in spectrochemical results are likely to of 1939, amounted to 192,300 tons, compared with 
be obtained if only one spot is examined, even though | 150,800 tons and 182,000 tons, respectively, in the first 
the most perfect technique is employed. On this | three months of 1938 and 1937. 
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Patent on any of the grounds mention 


ELECTRICAL APPARATUS. 

501,285. A. Reyrolle and Company, Limited, of 
Hebburn-on-Tyne, and D. F. Amer, of Newcastle- 
upon-Tyne. Bushing Insulator. (1 fig.) August 23, 
1937.—-The invention is a bushing insulator for the lead-in 
conductors of circuit-breakers. The bushing insulator A 
consists of a tube of “ bakelised " paper surrounding the 
lead-in conductor B. A short external metal sheath C 
provided with a flange, is attached to the cover of a smal! 
compartment D, which is secured in an opening in the 
top plate of the circuit-breaker tank. The longitudinal 
axis of the insulator is vertical. Surrounding the upper 
portion of the insulator above the sheath C is a weather- 
proof shroud H of porcelain the inner surface of which 
is cylindrical and of a diameter not much greater than 
the external diameter of the bushing insulator. The 
annular space between the shroud and the insulator is 
filled with oil. The shroud is flexibly mounted to main- 
tain the oil filling under pressure, and for this purpose 
is connected at the top to a thin sheet-metal diaphragm K 
and at the bottom to a similar diaphragm L. The outer 
edge of the diaphragm L is attached to the cover of the 
small compartment D so that a small space is left between 
the cover and the diaphragm, while the inner edge of 
the diaphragm is attached to a metal ring M bolted to a 
second metal ring N, the two metal rings gripping between 
them a flange on the lower end of the shroud H. A slight 


ition to the grant of a 
in the Acts. 








clearance is left between the inner edge of the diaphragm 
and the metal sheath C, so that the space within the 
shroud is in communication with the small s beneath 
the diaphragm. The ring N is integral with an annular 
plate extending outwards over the diaphragm L and 
carrying guiding volts which pass through the cover 
of the compartment D with a small clearance. At the 
upper end, a flange on the shroud is gripped between 
two metal rings K and 8 which are clamped together by 
bolts. The upper ring R is secured to the outer edge 
of the diaphragm K, while the inner edge of the diaphragm 
is secured to a fitting T which carries the upper terminal 
and is in close sliding engagement with the upper end 
of the lead-in conductor B. Resting on a flange on the 
terminal fitting T is a retaining plate having holes through 
which shoulders on the clamping bolts pass with clearance, 
the heads of the bolts se-ving to limit upward movement 
of the terminal fitting relative to the shroud. Relative 
movement in the opposite direction is limited by engage- 
ment of the lower end of the terminal fitting T with the 
upper metal ring R. The upper end of the lead-in 
conductor B is fluted to allow the age of oil between 
the fitting T and the space within the shroud, and carries 
spring fingers B' which engage a central rod depending 
from the terminal to maintain electrical contact. A glass 
tube facilitates inspection of the oil level in the fitting T. 
— (Accepted February 23, 1939.) 
HYDRAULIC MACHINERY. 

499,575. Aircraft Hydraulic Appliances, Limited, 
of London, R. G. Wells, of London, and H. N. Wylie, 
of London. Swash-Plate Motor. (3 Jigs.) June 30, 
1938.—The invention is a swash-plate motor in which 
the axes of the working cylinders are parallel with the 
power shaft, and the swash-plate is prevented from revolv- 


| Furnace-Charging Apparatus. 
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ing with respect to the cylinders. 
is pivoted within a surrounding gimbal ring which, in 
turn, is pivoted to the engine casing. 
six cylinders and the piston in each cylinder engages 


the ball-end of a connecting rod the other end of which | space at the back of the hearth for a row of billets. 


engages a swash-plate by another ball-and-socket joint. 
The swash-plate is pivoted on a diametral shaft 37 
fixed on a sp'it gimbal ring 16, the two parts of which are 
held together by bolts 17. This construction has the 
advantage that the cross shaft stiffens the gimbal ring. 
The gimbal ring is carried on trunnions fixed in the 
casing of the engine. The swash-plate consists of two 
parts fastened together by a central pin and nut, the 
pin being extended on one side to form a bearing for a 


Fig.1. 


34 























| crank arm formed on the driven shaft 24. At its other 
end the pin is reduced in diameter to engage an offset 
forked lug formed on a rotary valve 28. The valve 28 
has a supply groove 29 and a discharge groove 30 which 
register at all times, respectively, with inlet and discharge 
ports. The groove 29 communicates by an internal 
conduit with a groove 32 and the groove 30 communi- 
cates by an internal conduit with a similar and opposite 
groove so that on rotation of the valve 28 each cylinder 
is alternately connected to the supply and discharge 
grooves through a port 34. The trunnions lie on a common 
axis at right-angles to the axis of the shaft 24, while 
the shaft 37 lies on another axis at right-angles to that 
of the trunnions. The axes of the trunnions, of the 
central pin, and of the shafts 24 and 37 intersect at all | 
times in a single point. The connecting-rod bearings | 
|in the swash-plate are spaced in two equal groups to 
| allow the cross shaft 37 to pass between them, and the 
cylinders are similarly spaced. The cylinder ports 34 
are angled radially to bring their inner ends equally 
spaced round the valve 28. By supplying power to the 
shaft 24, the action of the motor can be reversed, and | 
the mechanism then functions as a pump. (Accepted | 
January 25. 1939.) 


MINING, METALLURGY, ETC. 


501,214. Wellman Seaver Rolling Mill Company, 

Limited, of London, and G. 8S. McLay, of London. 

(4 Figs.) August 31, | 
1937.—The charging apparatus is for use with batch-type | 
reheating furnaces for metal articles such as billets, and 
is particularly designed for charging and discharging two 
series of furnace chambers arranged in two lines opposite 
to each other, with their door openings side by side. 
| The apparatus is carried upon a carriage 5 which also 
supports the gear for raising and lowering the furnace 
doors. The carriage 5 travels upon rails located above 
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and between the lines of chambers so that the apparatus 
can be brought opposite any one of them. Mounted 
on the carriage 5 is a trolley which runs on rails towards | 
and away from the furnace chambers. Suspended by 
hangers from the trolley is a base frame carrying a 
removable tray 15. This tray consists of a supporting 
framework and a number of rows of rollers 16 forming the 
beds of parallel channels extending longitudinally of the 
tray, which is arranged to slope downwards towards the 
chambers. The base frame supports a projecting plat- 
form 17 which is constructed similarly to the tray in 
| that it has an equal number of similar parallel channels 
of rollers 16 which form continuations of the channels 
on the tray. The platform is pivoted to the base frame 
and supported by compression springs, and is provided 
| with a protective hood. In use, a tray 15 is charged 
with a batch of billets 2 in rows one behind the othr 
across the tray, each billet resting upon the rollers in a 
channel. The charged tray 15 is placed upon the base 
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Thus the swash-plate |frame by a crane and the carriage 5 is moved into 


position. The door of the chamber is opened and the 


The motor has trolley is advanced to introduce the platform into the 


chamber to such a distance as to leave, beyond its end, 
The 
first row of billets on the tray is then released, travels 
by gravity down the platform and is deposited as a unit 
on the hearth. The trolley is then bent with the 
platform through a short distance and the second row 
of billets is fed to the hearth. This is repeated with 
the remaining rows until the whole batch has been 


|fed to the hearth. The platform is finally withdrawn 


completely and the door is closed having been open for a 
minimum time so that heat is conserved. Furthermore, 
the billets are charged ready spaced upon the hearth 
and their heating is as uniform as possible. The billets 
are discharged from the chambers by means of a long bar 
23 which is pivoted on a paste | carried by a slide. 
This slide runs upon a transverse track on a carriage 28 
which, in turn, runs on rails between the lines of chambe:s. 
The end of the bar is hooked so that it can be engaged 
behind the rear end of a billet by turning the bar about 
its own axis. After the door has been opened, the slide 
is advanced to engage the end of the behind the 
billet and is then retracted to withdraw the billet from 
the chamber. A line of billets can, if required, be with- 
drawn together. The billets thus withdrawn are carried 
away by a gravity rollerway 31.—( Accepted February 23, 
1939.) 


503,109. High Duty Alloys, Limited, of Slough, 
and I. Ross, of Slough. Light Metal Castings. 
(2 Figs.) November 25, 1937.—The invention is a mould 
which facilitates the production of aluminium-alloy 
castings. Hitherto, in casting the larger types of pistons 
with the crown uppermost, porosity has m very 
liable to occur in the crown, whereas if cast skirt upper- 
most, the contraction of the metal in the crown during 
solidification has thrown heavy stresses on the skirt which 
are liable to cause fracture of the “ during subse- 
quent stages of its manufacture. In the present case, 
the mould for the casting of a Diesel engine piston 4 of 
length, say, 15 in., and diameter 10 in., is a cup-shaped 
shell 1 of sheet steel of a thickness of 4 in., with a 3 per 
cent. taper from the lower to the upper end to facilitate 
removal of the casting. The mould stands centrally 
in a cylindrical outer vessel with its open end projecting 
from it. This outer vessel has a diameter of 16 in. and 
extends above the uppermost int of the mould to 
which the molten metal will poured. The outer 
vessel is connected to a water supply so that water can 
be admitted adjacent to its base, there being an outlet 
9 above the uppermost point of the mould to which 
the molten metal will be poured. The mould rests on a 


distance piece on which it is centred by a ring 12 and by 


20, 
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set screws in a removable cover 20. It is secured in 


| place by a tube 13 which passes through the bottom of 


the mould and base of the vessel. The tube, being hollow, 
also provides an exit for the air and s driven out 
of the core during casting. Within the mould a core 
print 17 with sand core 18 attached stands on an annular 
metal distance piece. The core print, which is of sand, 
has a diameter of 7} in. and, after it is positioned in the 
mould, sand is packed between it and the sides of the 
mould to prevent metal running down between the 
print and the mould and also to fix the core and prevent 
it rising when the metal is poured. The vessel is carried 
in a frame by ring clamps 24 and 25, while trunnions 
near its upper end allow the whole assembly to be tilted 
during the pouring of the metal. When carrying out 
the casting operation, the vessel and mould are tilted so 
as to be almost horizontal and the metal is poured rapidly 
from acrucible. During the pouring, the vessel and mould 
are gradually brought back to the vertical position until, 
in the last part of the pouring, the mould is vertical. 
Immediately the pouring is completed, water is admitted 


| to the base of the vessel until it reaches the bottom of 


the mould. The temperature of the molten metal is 
then taken, and if it is above the optimum casting 
temperature (670 deg. to 700 deg. C. in the case of Y 
alloy), the metal is permitted to cool down naturally 
until the optimum temperature is reached. Water '5 
then admitted rapidly and rises to the top of the vessel, 
whence it escapes through the outlet 9. Thereafter, until 
the casting is cool, water is kept flowing rapidly, the rate of 
fiow being dependent upon the size and shape of the 
casting and the temperature of the water supply- 
(Accepted March 31, 1939.) 
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er ANTHONY FALLS HYDRAULIC An interesting history might be written of the | tion of the laboratory which it is the purpose of 


site of the new laboratory, going back | this article to describe. : LS 
LEA et, | Saaaee aeteriings it earliest white inhabitants of this} The laboratory, of which a general view is given 
Tue University of Minnesota has recently com- | region. One of the early saw mills on the Mississippi | in Fig. 1, below, and a site — — 2 is poe 
pleted, on the Mississippi River, at St. Anthony | River was situated at this spot, and heaps of saw- | to operate practically a y the — —— 
Falls, Minneapolis, a large hydraulic laboratory of | dust, as much as 10 ft. deep, were excavated in the | diverted from the omer t — a or = 
unusual design. The site is an island, known as | course of work on the foundations for the new plant. | The water passes through the plant and 1s re 


Hennepin Island, and named after one of the early! The water rights attached to the property are the | to the river again. The various experimental levels 























Fie. 1. GeneraL View oF LABORATORY. 





— > _/ of the laboratory are all below the headwater pool. 
There is a natural drop available of 50 ft., with pro- 
vision for close headwater and tailwater elevation 
regulation. The water rights make possible a 
minimum flow of 40 cusecs at all times, and the 

| laboratory has been designed to handle, for experi- 

|mental purposes, rates of flow in excess of 300 

|cusecs. Flows up to this amount can be accurately 

|measured by volumetric basins, which are referred 
| to below. 

| The structure provides facilities for an unusually 
wide variety of hydraulic work. Although intended to 

| be essentially a research plant, it is arranged also for 

| demonstrational experiments for students in hydrau- 
lics at the University. For the purpose of descrip- 

— tion, the laboratory may be divided essentially into 
(——y"*rel | five units, namely, the main experimental laboratory, 
|including a river-model division; the hydraulic 

;machinery and pump laboratory; the turbine 
testing laboratory; the large-scale volumetric 

| measuring tanks; and the lecture room and admin- 

| istration rooms, The last, that is, the lecture the tre 
|and administration rooms, is the only part of the 
| plant above the headwater level of the river. A total 

- | height of six storeys is provided ; these, however, 

ss J _"\\Ill_| are of varying size and not directly over one another. 
<r Ny“ Cru | Two levels extend above the upper level of the falls, 
‘ |and four below. Figs. 3 to 7, page 610, give plans at 


—— 4 
~ \ : ry various lev: ls, and Fig. 8 a sectional elevation, show- 


[ ) zt x z| anes P 5| | ing the main features of the lay-out. Fig. 3, being 
ecrrs) 9 ——é ae | Ey Ba bed | .;"| | taken at the tower floor level, constitutes a general 
, ee ee ee : eres —— > | see | plan of the site. The next, Fig. 4, gives details of 
French explorers in this region. It is in the heart of | earliest known in this area, having been first”utilised | the upper floor of the administration or main build- 
the city, about a mile upstream of the main campus | in connection with the saw mill. The rights were ‘ing, with, to the left, details of the intake. 
of the University. The island is now joined to} later acquired by the City of Minneapolis, for the; The main experimental laboratory is approxi- 
the mainland on the eastern side of the Mississippi | generation of power for pumping a municipal water | mately 300 ft. long and 45 ft. wide. It is two 
River by a dam constructed for the purpose of | supply directly from the river to the City, but on | storeys high, the plan of the upper floor being shown 
power development at the falls. The upper end of | account of increasing contamination of the river|in Fig. 7 and that of the lower in Fig. 5. This 
the island extends some distance upstream of | water, about thirty-five years ago, this pumping | laboratory contains three channels extending the 
St. Anthony Falls, and the lower some distance below | station was given up. The rights and site were | entire length of the structure. One is an overhead 
the falls. later made over to the University for the construc-! flume 8 ft. wide and 9 ft. deep, shown in Fig. 7, 
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ST. ANTHONY FALLS HYDRAULIC LABORATORY. 








Fic. 9. River-Mopet LasoraTorY. 





Fie. 10. 


EXPERIMENTAL FLUME. 
observations. This observation section is con-| At the present time there is under construction, in | 
structed of steel framework, so arranged that glass | co-operation with the United States Army Corps of | 
walls and a glass bottom can be inserted at any | Engineers, a working model for the navigation 
Part of, or throughout the length of, the section. An development of the Mississippi River in the vicinity 
observation pit is provided both at the side and/ of St. Anthony Falls. This model is being con- | 
at the bottom of this part of the channel, so that | structed to a scale 1 :50; it is approximately 
9 of the stream of water can be observed from | 160 ft. long and 36 ft. wide. It will be operated 
© side or below, while illumination can also be | by the diversion of water from the head-water pool | 
arranged from below in a manner which will ensure | through one of the branches on the overhead supply | 
clear visual definition of flow conditions. | flume described above, and to be seen in the plan, 
> The mezzanine floor of this section of the building, | Fig. 7. The ran of this flume is shown in Fig. 5 
gs. 7 and 9, page 610, is to be used for studies of | by the double line of columns on the main laboratory ' 
tiver hydraulic problems, particularly in connection floor. 
| The hydraulic machinery and pump laboratory | 


With the experimental design and analysis of ever 
regulation works, by means of operating models. | also has a clear height of two storeys, as indicated ' 








|in Fig. 8. It is 34 ft. wide and 125 ft. long, provi- 
sion being made for an overhead crane. At one 
end of this laboratory there is a penstock shaft 
about 20 ft. square and 30 ft. deep below the 
pump-testing floor (Figs. 5 and 8). The shaft 
provides a means for bringing water from the over- 
head channel to the turbine-testing laboratory (Figs. 
6 and 8), the floor of which is about 46 ft. below 
the head-water pool. The pump and machinery 
laboratory contains workshops for constructing 
experimental apparatus to be used in connection 
with the various research projects, and also the 
central-heating plant for the whole building. The 
turbine-testing laboratory adjoins the pump labora- 
tory, but is at a lower level. As may be seen in 
Fig. 6, it is of irregular shape in plan; two sides 
are formed by the limestone ledge of St. Anthony 
Falls. It is approximately 60 ft. long and 75 ft. 
wide. A tailrace channel, to be seen in Figs. 6 and 
8, traverses the length of the laboratory, originating 
at the penstock shaft, within the pump laboratory, 


‘and extending to the tailwater pool forming the 


lower level of St. Anthony Falls. 

The penstock shaft at one side contains twin 
weighing tanks each of 40,000 lb. capacity. These 
tanks are arranged with a diversion system at the 
pump-laboratory level, so that water can be dis- 
charged into either tank or diverted directly to the 
tailrace of the turbine laboratory. Vertical cylinder 
valves with conical seats are used in the diversion 
system. The weighing tanks are cylindrical and 
have conical bottoms provided with plug valves 
operated by pneumatic cylinders. The diversion 
mechanism is also pneumatically operated. The 
weighing mechanism is of the beam-balance type, 
with direct-reading dials for amounts over and under 
the balance-beam reading. The weighing tanks 
measure continuous flows up to about 15 cusecs. 
Larger rates of flow are measured in the large outdoor 
twin volumetric basins. 

The volumetric measuring basins are a prominent 
feature in Figs. 1, 3 and 6; they are constructed 
of reinforced concrete, the bottom level being just 
above the tailwater pool, for emptying purposes. 
They are so located that the water from all labora- 
tories, except the turbine laboratory, can flow to 
them by gravity. A central control house is pro- 
vided, equipped to operate large cylindrical valves 


| in a diversion system at the entrance to the basins 
‘and also similar valves for emptying in the basins 


themselves. The valve cylinders are all 7 ft. in 
diameter and of such length that the upper lips 
provide automatic overflows for the water in case 
the mechanism is not operated properly. The 
control house is at an elevation from which all 
necessary operations can be observed. Pneumatic 
cylinders are used to operate the valves. On account 
of the large rates of flow to be measured, the water 
is brought into the basins over converging weirs 
on either side of the division wall, each approxi- 
mately 50 ft. long, designed so as to reduce surging 
to a minimum. Rates of flow up to about 300 
cusecs can be measured continuously. This par- 
ticular feature of the laboratory was studied by 
means of models constructed to a scale of 1: 18, 
in order to anticipate conditions of surging within 
the basins, and also to arrive at a figure which 


| would indicate the maximum continuous rate of 
| flow which might be measured. By means of these 


model studies, revisions in the design were made, 
which resulted in the surging in the basins being 
greatly reduced and materially increasing the 


|capacity for flow measurement. This discharge- 
| measuring arrangement is to be used for check 


observations in large-scale experiments and for 
calibrating various water measuring devices used in 
connection with the turbine-testing laboratory. 
Immediately above the hydraulic machinery an | 
pump laboratory is a floor, already referred to, 
housing the administrative offices, drawing rooms, 
and a lecture room. The latter is an especially inter- 
esting feature of the plant. It is sc arranged that 
large quantities of water can be handled readily at 
the lecture platform in various types of demon- 
stration experiments. Below the lecture platform 
runs the main overhead supply flume of the labora- 


| tory, while above the lecture platform is a head 


control room, containing a constant-level reservoir, 
situated in the tower (Fig. 8) above the auditorium. 
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The arrangement of the flume and other supplies 
actually inside the lecture theatre makes it possible 
to accompany lectures with a large variety of demon- 
strations. Close to this department is an apparatus 
room for housing demonstration equipment. This 
allows for the complete removal of apparatus from 
the theatre or of the interchange of equipment, 
as may be required for lectures in different fields of 
hydraulics. 

Adjoining the lecture theatre and on the side away 
from the equipment room there is a shaft (Fig. 4) 
extending from the main laboratory floor to the 
tower. This shaft contains a stairway giving 
access to the various floors of the building, and is 
also used as a pipe shaft to convey water to the 
various levels. It will be used for experiments 
on multi-storey plumbing set-ups, well pumps, and 
other equipment requiring an appreciable vertical 
height. 

A service tunnel is provided for bringing in a fresh 
water supply from a city main and for disposing 
of sewage. This extends from a shaft within the 
laboratory to the adjoining mainland and is in- 
dicated in Fig. 6. Access to the plant is provided 
by a roadway which bridges the headrace of an 
adjoining power plant and also passes over the 
roof of the main experimental laboratory, down a 
ramp to the main laboratory level about 20 ft. 
below the headwater pool level. Most of the 
structure forming the laboratory is built into the 
limestone ledge forming the falls, which was ex- 
cavated to the amount necessary. About 30,000 
cubic yards of rock were removed, at some points 
the depth of excavation being from 30 ft. to 40 ft. 
The structure is built principally of reinforced 
concrete and stone masonry, the latter material 
being furnished by the stone quarried at the 
construction site. Exclusive of special equipment, 
the construction cost was approximately 500,000 
dols. The design and construction of the labora- 
tory were under the direction of Mr. Lorenz G. 
Straub, as consulting engineer, to whose courtesy 
we are indebted for the foregoing information. 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 587.) 


We conclude our account of the recent annual 
general meeting of the Iron and Steel Institute 
with the report, given below, of the proceedings 
which followed the presentation of the first paper 
on the afternoon of May 4. 


STEELWORKS AND BLAst-FuRNACE REFRACTORIES. 


The second contribution considered on Thursday 
afternoon was the “ First Report on Refractory 
Materials,” prepared by the Joint Refractories 
Research Committee of the Iron and Steel Industrial 
Research Council and the British Refractories 
Research Association. The report, which contains 
15 sections, is divided into two main parts, dealing, 
respectively, with “ Steelworks Refractories” and 
with “ Blast-Furnace Refractories.” The research 
work described in the first part is concerned with 
such subjects as composite chrome refractories, 
chrome-magnesite-dolomite mixtures, the durability 


of chrome-magnesite bricks, the preparation of 


synthetic spinels, and the tridymitisation of silica 
bricks. The second part concerns blast-furnace 
linings, the action of slags and alkalis on refractory 
materials, jointing cements, and the refractoriness- 
under-load test. We published a summary of the 
report on page 575, arte. 

The contribution was presented in brief outline 
by Dr. T. Swinden, the chairman of the Joint 
Refractories Research Committee, who emphasised 
the representative character of the Committee 
and of the Joint Panels concerned with the work. 
There were still, he said, difforences of opinion 
with regard to the testing of refractories, and 
under the chairmanship of Dr. R. J. Sarjant, the 
committee, dealing with that subject, which was 
originally a sub-committee of the Open-Hearth 
Refractories Joint Panel, had now been extended and 
had been made a standing committee of the British 
Refractories Research Association, in view of the 
importance which testing had on refractories for all 
industries. 





Mr. A. T. Green, in a brief comment on those | furnace, as given in the report, would also be of 
portions of the report bearing his name and that of | considerable assistance. Designers of open-hearth 
his co-workers, said that an essential feature in | furnaces were awaiting better refractory materials 
research on refractories was to ascertain what was | before they could make further radical progress, 
happening in the various furnaces. The Geter. | and, conversely, the brick-maker was willing to 
mination of the temperatures of the roofs of steel | produce better refractories if he could be supplied 
furnaces during the melting operation had been | with data which only practical tests and trials would 
put in hand, because without a precise knowledge reveal. A statement in the report, that unless 
of these temperatures it was difficult to define the | silica bricks were machine- pressed they could not 
best types of material to use. Furthermore, a good be made accurate in shape and size, was incorrect. 
deal of information regarding what was happening | At least two well-known makers in this country 
in the blast-furnace had been obtained by the | were producing bricks of excellent size and shape 
examination of samples fiom various parts of | without the aid of machines. The next speaker, 
furnaces and by measuring the temperature gradients | Mr. C. S. Graham, believed that the absorption of 
in the furnace walls. Mr. W. J. Rees, who presented | iron oxide into silica bricks was a possible means 
the sections of the report which dealt with com- | of improving their life in the open-hearth furnace. 
posite chrome refractories, said that low-grade | The report contained an instance of a brick which. 
chrome ores, when containing suitable proportions | after having been put into the regenerators and 
of dolomite, had given mixtures having promising | there allowed to absorb iron oxides, had been built 
refractory properties. The low-grade ore used was | into the roof of a steel furnace and had given a life 
that occurring in the Shetlands, and these British | double that of a normal brick. It would be worth 
deposits might well prove to be of considerable| while to investigate the exact cause of this 
importance now that attention had been directed | improvement. 
to their possibilities in these composite refractories.| Dr. G. R. Rigby next formally presented that 
Finally, that portion of the report constituting | portion of the report dealing specifically with 
a review of the refractories used in the basic open-| blast-furnace refractories. Mr. G. H. Johnson, 
hearth process was introduced by Mr. A. E. Dodd. chairman of the Blast Furnace Refractories Joint 
The discussion was opened by Lieut.-Colonel | Panel, who followed, said that from the work of the 
C. W. Thomas, who voiced his personal satisfaction | Panel and from personal experience, he was strongly 
that research on refractories was being taken up| inclined to the view that disintegration by carbon 
so thoroughly. For many years, he s2id, after the | monoxide was the most important single factor 
British Refractories Research Association had | contributing to the failure of blast-furnace linings. 
started its work, there had been a definite lack of | Laboratory research had shown that disintegration 
interest in refractories research, and he believed | occurred over the temperature range 400 deg. to 
that some individuals connected with it had | 600 deg. C., with an optimum effect at 450 deg. 
become more or less disheartened. That phase,|to 550 deg. C. It was obvious that most of the 
however, had now passed. As a manufacturer of | shaft lining of a blast furnace, from temperature 
refractories he had been interested in the statement | considerations alone, was susceptible to carbon 
in the report that the maximum temperature of monoxide attack; the steep temperature gradient 







the lining a few feet above the tuyere level was | through the lining ensured that, at some distance 


estimated to be 1,500 deg.C. He had seen references 
to higher temperatures than this and wondered 
whether such temperatures were to be expected in 
normal working conditions in the future. He was 
inclined to think that the chemical analysis of the 
bricks had been given rather undue prominence, 
and was convinced that the physical make-up of 
the bricks, the complete and, if possible, the uniform 
burning of the bricks, and to a certain extent also | 
the physical composition of the clay from which 
they were made, had a most important bearing on 
their life. 

Dr. R. J. Sarjant described as monumental, the 





behind the working face, optimum temperature 
conditions prevailed for carbon deposition. It was, 
therefore, not uncommon to find, in the shaft, a 
disintegrated zone, impregnated with carbon, 


| occurring between a satisfactory working face and 


an annulus of unchanged brickwork adjacent to the 
furnace casing. When the working face suffered 
damage, larger or smaller pieces of the disintegrated 
zones fell away, the action proceeded, and soon the 
destruction of the shaft lining was complete. The 
work had shown that carbon deposition was asso- 


| ciated with nodular iron compounds in the brick- 


work, and the adoption of expensive highly aluminous 


) ; | - ; : : firin 
review of basic open-hearth refractories, given by | 8T8 bricks, coupled with an increase in the g 
Messrs. A. E. Dodd and A. T. Green, and urged | temperature of the product, he believed, — 
that more summarising, in that manner, of the large | 8T@@tly diminish the tendency towards carbon 


amount of work dealt with in technical literature | 
should be conducted by committees. Referring to 
the fifth section of the report, by Messrs. Hugill | 
and Green, he thought it would be entirely wrong | 
to interpret their conclusions as implying that | 
chrome-magnesite bricks had proved to be a failure 
in basic open-hearth furnaces. Although the con- 
tribution dealt with a very troublesome feature, 
namely, the absorption of iron oxide by the chromite, 
the latest experience was that this had largely been 
overcome. In fairness to the authors it should be 
added that the underlying principles, which had 
been successfully used in practice, were outlined in 
their two main conclusions. These stated that the 
trouble could be mitigated by the introduction of a 
substance into the chromite grain which had some 
solubility in the chromite, but which altered the 
lattice structure of the chromite so that it differed 
from that of magnetite (experiments had been made 
with alumina in this direction). The other alterna- 
tive was to coat the chromite grains with a foreign 
substance which would prevent the diffusion of 
magnetite into them. 

Mr. A. McKendrick pleaded for a standardised 
system of field tests which could be used, not only 
by research workers of the British Refractories 
Research Association, but by any interested person 
in the steel industry. A good deal of the apparent 
contradiction in results would be explained if the 
full facts of the cases were stated and a standard 
system of testing used in all instances. The 
universal adoption of the proposed standard nomen- 
clature of the various sections of the open-hearth 





deposition. 

Colonel A. Stein also emphasised the importance 
of resistance to disintegration by carbon monoxide, 
and added that if one single characteristic were to be 
chosen this was, perhaps, the most important. He 
did not think, however, that it was necessary to 
depart from straight firebricks to achieve that 
resistance, provided the bricks were given adequate 
kiln treatment. With regard to jointing cements, 
he emphasised that straight fireclay did not give a 
bond until it was heated to from 900 deg. to 1,000 
deg. C., and, in the upper part of the blast-furnace 
shaft, these temperatures were never attained. ‘I he 
remedy seemed to be to employ one of the air-setting 
cements now available. He stressed the need for 
low permeability, but pointed out that temperatures, 
in the lower portions of the blast furnace, were 
higher than had been previously realised, and that 
high-alumina firebricks were necessary to give 
sufficient refractoriness, even with water cooling. 
He agreed with Colonel Thomas that the physical 
characteristics were more important than the 
chemical, but it was more difficult to secure the 
correct physical characteristics with high-alumina 
material than with silicious fireclay. 

Dr. T. Swinden, in a brief reply, expressed the 
hope that more users of refractories would give the 
Committee advice concerning the programme of 
their future work. Mr. A. T. Green, who also 
replied, said that the work on jointing cements was 
by no means completed, and the contribution deal- 
ing with them should be regarded as an interim 
report. It was true that the amount of material 
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to be found in the literature was great, but the theless, sulphur compounds appeared to produce an | 
amount of contradiction was also very considerable. appreciable acceleration of the corrosion of some | 
While silica bricks had been improved during the | materials at low temperatures where no liquid could | 
last few years, the methods of making steel had | be present. In a general way, this might be | 
been revolutionised ; the output per unit hearth | attributed to the fact that bodies with low melting | 
had been increased, while the duty on the roof had | points tended to be soft, even below their melting 
risen considerably. Bearing these facts in mind, points. Conditions in industrial applications were 
it was satisfactory to know that the bricks had | different from those in the laboratory ; fluctuating 
stood up at all to the arduous conditions imposed. | temperatures, slight bending of metallic parts, and, 
At this stage, the proceedings were adjourned. _ possibly, abrasion, might tend to cause the scale to | 
When the members reassembled at 10 a.m. on | crack or to be scraped off if it were not tightly 
Friday, May 5, for the last session of the meeting,| adherent. In such cases the effective rate of 
the chair was taken by Mr. James Henderson in the | destruction of metal over long periods would depend | 
unavoidable absence of the President, Lord Dudley. | far more on the adhesion of the scale than on its 
' ; | chemical or physical character. In some cases 
CARNEGIE SCHOLARSHIPS. mentioned in the report, the presence of sulphur, 
The secretary announced that Andrew Carnegie | although greatly increasing the amount of destruc- | 
Research Scholarships, each of a value of 100/.,| tion of the metal, gave a scale which was more 
had been awarded for the year 1939 to Mr. G. Parker, | adherent after cooling. It seemed at least possible, 
of the University, Leeds, in aid of a research on | therefore, that in service the presence of sulphur | 
oxidation and scaling of steel, carried out on behalf | compounds might have two effects, namely, one | 
of the Alloy Steels Research Committee of the | favourable—increasing the adhesion of the scale—| 
Institute ; to Mr. O. Gessner, of Breslau, in aid of |and the other unfavourable—increasing the em- | 
a research on the viscosity of alloy cast irons, steel, | brittlement of the metal. Finally, Dr. Evans | 
metals and alloys, and slags ; and to Mr. B. Ljung- | suggested that tests more clearly reproducing | 
gren, of Stockholm, for a microsclerometric investi- | Service conditions might be needed to decide which | 
gation of grain boundaries. of these factors would prevail. 
Dr. L. B. Pfeil suggested that the steel industry | 
|might give further careful consideration to the | 
The only contribution considered at this session | possibilities of development along the lines which | 
of the meeting was the “Second Report of the|had proved successful in the case of some non- | 
Alloy Steels Research Committee.” Like the first | ferrous alloys. The work of Price and Thomas had | 
report, published in the autumn of 1936, the second | shown, for example, that the scaling resistance | 
report was prepared by a joint committee of! of copper could be enormously increased by the | 
the Iron and Steel Institute and the British Iron | introduction of aluminium and the development of | 
and Steel Federation for submission to the Iron | a film of alumina on the surface of the copper. | 
and Steel Industrial Research Council. The report,| Again, in the case of the heat-resisting nickel- | 
of which we hope to publish a summary in a forth-| chromium alloys, by what appeared to be insigni- | 
coming issue, contained 13 sections, dealing, among | ficant changes in processing, the oxidation resistance | 
other matters, with the constitutional diagram of | had been so much increased that, in service, the | 
the alloys of iron and nickel ; the scaling of steels in | life of the material had been extended 10 times or | 
sulphur-free and sulphur-containing furnace atmo-| even 30 times. It might be that quite a simple | 
spheres ; the study of oxide films by electron- process could be devised, whereby a thin film of 
diffraction methods ; titanium and its effect upon | alumina could be applied to a forging or other 
iron and steel; changes in steel below 400 deg. C. ;| piece of steel before reheating, which film would | 
the influence of high-frequency electric currents on | give oxidation resistance for an hour or so | 


the properties of steel ; investigations on thermal | while the requisite temperature was being attained. 


RESEARCH ON ALLOY STEELS. 





then rapidly outlined Parts 2 and 3 of the Section. 
Dr. C. Sykes, who opened the discussion, thought 
that the apparatus, developed at the National 
Physical Laboratory for the determination of 


| inverse-rate curves, was an exceeding good one. 
| Furthermore, the work on specific heat was note- 
| worthy for the technique developed and for the 


results obtained. The apparatus was particularly 
suitable for the investigation of heat transformation, 
in which latent heat was evolved, because an enclo- 
sure of small thermal capacity was used, the tem- 
perature of which could be readily controlled. This 
seemed to render the apparatus suitable for the 


| investigation of isothermal transformations in alloys, 


this having a very important bearing on the quanti- 
tative treatment of reactions in the solid state. The 
fact that consistent results had been obtained, up 
to 1,000 deg. C., was a remarkable achievement. 
Not enough had been given, however, concerning 
the experimental difficulties encountered, and some 
elaboration was desirable if other investigators 
were to derive the maximum benefit from the work 
of the sub-committee. 

Professor F. C. Thompson referred to recently- 
published work in which the specific heat, coefficient 
of expansion, and the electrical properties of steel 
specimens had received special attention. In the 
case of the true specific heat, he stated, a very 
well-marked abnormality between 100 deg. and 
200 deg. C. had been shown. Three investigations, 


| by three independent workers, in three separate 


countries, had all shown these abnormalities. Dr. 
Sykes, and also the workers at the National Physical 
Laboratory, had failed to find these points, but the 
Alloy Steels Committee was right as to the necessity 
for further work, for something must be done to 
settle the question. The work had been conducted 
with extraordinary care, but, nevertheless, the 
different results obtained had left many metallurgists 
in complete uncertainty. The next speaker, Dr. 
N. P. Allen, referred to a statement made in the 
report regarding the slow formation of pearlite in 
nickel-chromium-molybdenum steels as the result of 
annealings for long periods. He stated that this 
slow formation of pearlite was due to the presence 
of molybdenum. A steel containing 1-2 per cent. 
chromium, and no molybdenum, decomposed com- 


treatments of steel and the study of quenching| He did not suppose, however, that such a film | pletely in about five minutes; with 0-3 per cent. 
media > the investigation of hair-line cracks; the | could give scaling resistance during rolling. The of molybdenum the decomposition was ‘slower and 
scientific study of corrosion-fatigue ; and inter-| next speaker, Professor Townend (who has suc- with 0-7 per cent. of molybdenum no transformation 
mediate transformations in alloy steels. A general | ceeded Professor Cobb as Livesey Professor at the | was observable within 80 minutes, This effect of 
introductory summary of the report was given by | University of Leeds) stated that, hitherto, the work | molybdenum was confined to the pearlite type of 
Dr. WwW. H. Hatfield, F.R.S., the chairman of the | had been carried out with synthesised atmospheres | decomposition. The last speaker, Mr. E. H. Buck- 
committee. In the course of this he stated that corresponding with the products of the flames which | naj] thought that a multiplicity, of methods must 
the fie id to be — lored was very extensive and the might be expected in furnaces. During the last be employed with a given steel before its transforma- 
principal difficulties were those of the selection and | 10 years, however, a great deal of information had | tion characteristics were fully understood. He 
proper direction of effort. The Committee would | been obtained on the nature of chemical entities in | suggested, therefore, that, if possible, the work of 


- to have some comprehension of the feeling | flames, and these should be taken into consideration | Dy, Sykes on specific-heat changes during cooling 
of the industry as regards the selection that had | when considering furnace conditions, where perhaps| should be supplemented by the measurements of 


been made. there was flame impact on the steels. Investigators | 


Section III of the report, which dealt with ‘‘ The | were anxious to examine the effect of flame impinge- 
Scaling of Steels in Sulphur-Free and Sulphur- | ment on steel specimens. The study of the sequence | 
Containing Atmospheres,” and was by Messrs. A. of changes which gave rise to scale and, finally, to| 
Preece, G. T. Richardson, E. Simister and Professor | inter-crystalline penetration would probably bear | 
J. W. Cobb, was then presented by Professor Cobb. | fruit, in the long run, only by X-ray examination | 
Subsequently, Mr. Preece drew the attention of | and electron-diffraction methods. 
the members to the main features of the section. 

The discussion on Section III was opened by | furnace practice, during the last decade or two, 
Dr. J. W. Jenkin, who stated that conditions in| had so advanced that the conditions necessary for 
an ordinary furnace were so complex that it was | producing a particular atmosphere in a modern 








difficult to help investigators working under very | furnace could be indicated, and that atmosphere | Hadfield’s works. 


the energy released during isothermal exposure, 
and, perhaps, also by the determination of the 
dilatometric changes described in Sections XII and 
XIII of the report. 


Parts 5, 6 and 7 of Section IX, which dealt with 


quenching oils and quenching tests, were briefly 
| presented, in turn, by Messrs. J. A. Jones, T. F. 
Dr. R. J. Sarjant said that the development of | Russell, and G. Stanfield. The only speaker in the 
discussion, Dr. S. A. Main, described a Japanese 
quenching-test apparatus obtained on the recom- 
mendation of Professor Honda for use at Messrs. 


A thin steel specimen was 


accurate conditions. He wondered whether the | could be produced. This claim, however, did not | employed, and the apparatus incorporated a small 
authors were satisfied that the measurement of | necessarily apply to older methods of firing with | furnace which could be quickly withdrawn by pedal 
oxidation by reference to the increase in weight was | ordinary solid fuel, but it did apply to modern | operation, so that very little time was lost between 


the best possible method ; possibly, with changes of methods of gas firing. The problems whether | 
a Py the scale flaked off. He suggested, | a steel would drop-stamp or forge without cracking 
erefore, that, perhaps, by reference to the rate of| were major problems to steelmakers. He felt, 





the furnace and the quenching bath. 
obtained by using the apparatus showed the charac- 
teristics mentioned by Mr. T. F. Russell in Part 6, 


Curves 


change of electrical resistance the oxidation at the | however, that metallurgists were approaching very | namely, the cooling of the specimen in three stages. 
— a temperature concerned might be measured. near to a definite idea of the manner of controlling A point of some significance was that if a red-hot 
© next speaker, Dr. U. R. Evans, said that there | sulphur and of deciding whether there should be an | steel specimen were quenched in liquid air, the steel 


how seemed little doubt that the special corrosion | excess of oxygen in the furnace. 
_ was often produced at high temperatures in 
> pre 
=e cutectics containing sulphides, which Treatment” and is subdivided into many parts | 
i weeks age od pasty, where otherwise | occupying altogether 140 pages of the report, was 
ieee, wlll rr ren d the influences of next presented. In the unavoidable absence of the 
extent aan Sulphur ioxide constituted, to some | chairman of the sub-committee, Mr. P. B. Henshaw, 
ee ae Opposing reactions, and when both gases | the report was briefly introduced by Mr. E. Stanfield. 
Present the effect was not additive. Never-| Dr. Ezer Griffiths, F.R.S., and Dr. C. H. M. Jenkins 





‘remained red for a surprisingly long time. In all 
- at I Section IX of the report, which constitutes the | probability this was due to the formation of 
sence of sulphur dioxide was due to the ‘Second Report of Sub-Committee A, Thermal | vapour. 


Sections XII and XIII, both of which were by 


Drs. W. T. Griffiths, L. B. Pfeil, and N. P. Allen, 
were then presented and taken together for the 
purpose of discussion. Section XII dealt with 
** The Intermediate Transformation in Alloy Steels,” 
and Section XIII with ‘“‘ The Determination of the 
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Transformation Characteristics of Alloy Steels.” 
Both sections were presented by Dr. W. 'T. Griffiths. 

In opening the discussion, Dr. C. H. Desch, F.R.S., 
said that the work described had shown the very 
great advantages of the isothermal method of study. 
It seemed to be agreed that, in the formation of the 
intermediate products of transformation, there was 
& primary separation of ferrite in the elongated 
form which was rather characteristic, and, therefore, 
the further decomposition of the austenite occurred 
in the presence of that free ferrite. The exact 
difference between the products which were then 
formed and those which were obtained in the higher 
range was by no means clear. With reference to the 
mention made of ** acicular structure " in connection 
with the transformation of alloy steels, it should be 
emphasised that a metallurgist must be particular 
in defining what was meant by an acicular structure. 
The constituent termed Bainite in the United States 
possessed a finely laminated pattern which was quite 
different from the really acicular structure of 
martensite. 

The only other speaker, Mr. T. F. Russell, stated 
that, whereas the authors had used a dilatometric 
method for studying the phase changes of their 
specimens, investigators in the laboratories of 
Measrs. English Steel Corporation, Limited, Sheffield, 
had used a magnetic method and had obtained 
autographically and simultaneously time/tempera- 
ture cooling curves and magnetic induction/time 
curves. From these they had plotted magnetic 
induction/temperature curves for very wide varia- 
tions in rates of cooling. Their deductions, in 
general, followed those of the authors. The latter, 
moreover, had studied the mechanical properties of 
the so-called intermediate product, and, doubtless, 
had done so for a specific object. Their method of 
allowing the transformation to go on to completion 
in their metal bath, however, must not be confused 
with the method of step hardening. In that method 
the steel to be treated was plunged into the molten 
bath with the object of cooling it rapidly through 
the Ar, range. A period of from a few seconds 
to one minute might suffice according to the size 
of the piece quenched. The piece was then removed 
from the bath and air-cooled, when the change from 
austenite to martensite would take place. The 
mechanical tests on steels treated in this way were 
quite as good as, if not better than, steels oil 
quenched and tempered ; moreover, the possibility 
of cracking was considerably reduced. 

Dr. N. P. Allen, replying to some of the points 
raised in the discussion, stated that he and his 
colleagues felt that they were not yet in possession 
of the final answer to the question regarding the 
form of the carbide in the intermediate product. 
He was fairly confident, however, that, at high 
temperatures, the carbide came out in the ordinary 
form and there was some proof that, at lower 
temperatures, a certain amount of the carbide 
remained in solid solution. It was, however, very 
difficult to say with certainty what happened in 
the last stages of the transformation, and some 
X-ray work on the subject was contemplated. 
With regard to acicular and non-acicular structures, 
the appearance of the product varied a great deal, 
according to the quantity present. A small quantity 
had the appearance of very sharp needles, but if a 
larger quantity were present, the constituent was 
more “ woolly’ in appearance. He felt convinced 
that the dilatometric method offered advantages 
over the magnetic method for studying the phase 
changes. 

The last portion of the report to be placed before 
the meeting was Section VII, which concerned 
* The Influence of High-Frequency Electric Currents 
on the Properties of Steel’ and was by Dr. A. G. 
Quarrell and Messrs. R. Jackson and N. J. Petch. 
It was presented by Dr. Quarrell. 

The first speaker in the discussion, Dr. 8S. A. 
Main, stated that, in his firm’s laboratories, it 
had been found that high-frequency oscillations 
had a positive influence in the nitriding process. 
An investigator could not be sure that any process 
which was proceeding in steel would not be influenced 
by high-frequency currents, unless he had _ tried 
the whole range of the frequencies. The only 
other speaker, Dr. T. Swinden, said that he also was 
not so sceptical as were the authors concerning 





oscillations having an effect on some processes, 
such as case-hardening and nitriding. 

The chairman then intimated that the reply 
to the discussion on this and some other sections 
of the report would be given in writing. He 
thanked the authors of all the contributions presented 
at the meeting. Votes of thanks to the Institution 
of Civil Engineers, for the accommodation they 
had afforded for the meeting, and to the chairman, 
concluded the proceedings. 








THE BRIMSDOWN GENERATING 
STATION OF THE NORTH METRO- 
POLITAN ELECTRIC POWER 
SUPPLY COMPANY. 


Tue Brimsdown A generating station of the 
North Metropolitan Electric Power Supply Company 
was inaugurated in 1903, the initial equipment con- 
aisting of three 1,000-kW turbo-alternators. These 
sets were supplied with steam at a pressure of 160 Ib. 
per square inch, and a temperature of 520 deg. F., 
and generated three-phase current at 10,000 volts 
and a frequency of 50 cycles. Later, a 1,500-kW 
Curtis vertical turbo-alternator and a 3,000-kKW 
horizontal machine were added, but after the war 
all these units, with the exception of the last, were 
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scrapped and were replaced by four 5,000-kW 
machines. The resulting generating capacity of 
23.000 kW was supplied from eighteen boilers with 
an aggregate evaporative capacity of 320,000 Ib. 
Two of these units were fired with pulverised fuel, 
which enabled their original output of 6,000 Ib. to 
be raised to 15,000 Ib. per hour. In 1933, the 
3,000-kW machine was replaced by a 7,500-kW unit, 
which, however, was entirely used for supplying 
works’ power to the adjacent B station. In 1934, 
the A station plant was put on a care-and-mainten- 
ance basis at the request of the Centra] Electricity 
Board, and the 7,500-kW machine was moved to 
the B station. 

The Brimsdown B station, which is on a site 
adjacent to the A station, was opened in 1928.* 
The initial equipment consisted of two 25,000-kW 
turbo-alternators, which were supplied with steam 
at a pressure of 325 lb. per square inch and a final 


(6882.c) 


hour boilers, fired with pulverised fuel. One of 
the alternators generated three-phase current at a 
pressure of 11 kV and a frequency of 50, but the 
other was interesting from the fact that it was the 
first alternator that had been constructed to generate 
at so high a pressure as 33 kV. The station was ex- 
tended in 1934, by the addition of four 200,000-Ib. 
boilers and two 25,000-kW turbo-alternators, one 
of which was also designed to generate at 33 kV.t 
Since that date, all but eight of the low-pressure 
boilers at the A station have been removed, and in 
their place two boilers of the Loeffler type, each of 
which has an output of 210,000 lb. of steam per 
* See ENGINEERING, vol. cxxvi, page 821 (1928). 


t See ENGINEERING, vol. cxxxvii, page 641, ef seg. 
(1934). 


hour at a pressure of 2,000 Ib. per square inch and 
a temperature of 940 deg. F., have been erected. 
These boilers, the construction of which is described 
in detail below, are said to be the first of their kind 
to be installed in the British Empire and have now 
been in satisfactory operation for some months. 
Steam from them is first delivered to a high- 
pressure turbine set with a capacity of 19,000 
kW, and is then reheated before being passed to a 
34,000-kKW low-pressure set. It was originally 
intended to reheat the steam in two stages : firstly, 
in a steam-to-steam reheater using high-pressure 
high-temperature steam and, secondly, in reheaters 
incorporated in the boilers. So far, however, it has 
not been necessary to use the steam-to-steam re- 
heater as the specified reheat temperature has been 
obtained without it. The turbines normally operate 
as one unit, the governor gear of the low-pressure set 
being screwed up and arranged so that it only comes 
into action in the event of the speed of the set rising 
to a pre-determined value. Provision has also 
been made to supply the lower-pressure unit from 
the remaining 160-lb. boilers, under which conditions 
an output of 22,000 kW can be obtained. The 
plant was designed to have an overall thermal 
efficiency of 30 per cent. and it is confidently 
expected that this performance will be attained 
before the end of the year. The best weekly 
return to date has given an overall efficiency of 
29-25 per cent. 

The plant being of an exceptional character, it 
was decided to instal it in the A station, instead of 
in the newer B station and, apart from the boilers 
and circulating-water pumps, it has been possible 
to accommodate the whole of it in the existing 
buildings. The boilers are housed in a steel-framed 
structure covered with reinforced-asbestos sheeting, 
and the circulating-water pumps in an extension 
to the engine room, as shown in the plan reproduced 
in Fig. 1, Plate XXIV. One possible result of 
this utilisation of existing buildings is that the 
lay-out is perhaps not so good as it might have 
been. Some efficiency has also been sacrificed 
by adopting the low nominal reheat pressure of 
200 Ib. per square inch, although this was done in 
order that the original low-pressure boilers might 
be utilised. It is interesting to note that the whole 
of the plant was made in this country with the 
exception of the boiler headers, one of the steam 
circulating pump units, the magnetic water-level 
gauges and some of the valve forgings. 

Before dealing with the new high-pressure boilers 
it may be mentioned that coal is delivered to the 


| overhead bunkers by a system of belt conveyors. 
| which is fed by a tray conveyor from the wagon 


tippler at the B station. This portion of the plant 
was constructed by Messrs. Mavor and Coulson, 
Limited, Glasgow. In the event of a failure of 
this system, the bunkers for the Loeffler boilers 
can be supplied from the dock and coal-handling 
plant at the A station through the low-pressure 
boiler house. The Loeffler system of steam produc- 
tion and plant operating on that principle have 
been described several times in ENGINEERING* 
since the inventor first put forward his proposals 
in 1925. For the sake of completeness, however, 
a diagram of the system is given in Fig. 3, and it 
may be recalled that after saturated steam at a 
pressure of 2,000 Ib. per square inch has been 
generated in separate evaporator drums, it is dis- 
charged by a turbine-driven pump through the tubes 
of a radiant superheater. As shown in Fig. 2, Plate 


> om = : | XXIV, which is a section through one of the boiler 
temperature of 750 deg. F. from five 100,000-lb. per | 


units installed at Brimsdown, this superheate! 
surrounds the combustion chamber and is connected 
to a convection superheater. At the outlet of the 
convection superheater the steam flow is divided. 
about one-third going to the turbine, while the 
remainder is admitted to the evaporator drums. 
where it is discharged below the water level through 
special nozzles. Once the plant is working. this 
steam evaporates the water, but an external suppl) 
of steam is required for starting. At Brimsdown, 
this is obtained from one of the original low-pressure 
boilers, the steam being led to a junction piece in the 
superheated-steam piping at the inlet to the 
evaporator drums and also to the boiler heating 











* See ENGINEERING, vol. oxxxviii, page 401, seq. 
(1934). 
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surfaces in order to assist warming up. The genera- 
tion of steam in the evaporator drums is entirely 
silent and it is only necessary for the pump to 
develop a head of about 70 Ib. per square inch in 
order to overcome the friction in the steam system. 

The boilers were constructed by Messrs. Mitchell 
Engineering, Limited, 1, Bedford-square, London, 
W.C.1, and their construction will be clear both 
from Fig. 1 and from the view at firing-floor level 
reproduced in Fig. 8 on page 622. The heating 
surfaces and external superheated-steam piping are 
made of chrome-molybdenum steel containing about 
0-8 per cent. of chromium and 0-5 per cent. of 
molybdenum. ‘To ensure that this material should 
be satisfactory a small experimental cast was made 
and drawn into tubes. Long-time creep tests were 
then carried out on it at the National Physical 
Laboratory, at temperatures of 950 deg. F. and 
1,000 deg. F., and numerous welding and mechanical 
tests were made before it was finally approved. Plain 
carbon steel, with an ultimate strength of 36 tons to 
40 tons per square inch, was used for the saturated- 
steam and feed-water piping. The manufacturers of 
the integral steam piping were Messrs. Stewarts and 
Lloyds, Limited, Glasgow. The whole unit is of 


EvaPoRATING Drums AND CONNECTIONS. 


welded construction and considerable work had to be 
done to satisfy the insurance companies that the 
technique was satisfactory and that material suitable 
for the conditions under which the plant was to 
operate could be obtained. From the beginning, 
the co-operation between the insurance company, 
the North Metropolitan Company, and the contrac- 
tor’s engineers was close and there is every indication 
that as a result the plant will be an unqualified 
success. 

The welding was all carried out by the oxy- 
acetylene process, and was at first effected by 
welders from the Vitkovice Mines Steel and Iron 
works Corporation, who hold the rights in the boiler 
from the late Professor Loeffler. At a later stage, 
however, the work was carried out by men from 
this country who had been trained by the Czech 
welders. As regards procedure, the ends of the 
tubes or pipes, which were to be united by welding, 
were first sized on their internal diameters and the 
ends were then chamfered to an angle of 37} deg. 
to the vertical, so that a Vee of 75 deg. was formed. 
This chamfer was not carried through the full 
thickness of the tube, but terminated ¥-in. to 
#,-in. from the bore, depending on the thickness of 
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the tube. A gap of from 4, in. to } in., depending 
‘on the bore of the tubes, was also left between the 
two ends. No internal sleeve was used. The 
| welding was built up to form a strong reinforcement 
at the joint, and after completion was normalised 
by being heated to a temperature of between 
890 deg. C. and 930 deg. C. by a sectionalised 
|gas burner. It was then allowed to cool slowly 
except in the case of the small-bore tubes, which 
were brought up to temperature by means of an 
oxy-acetylene torch and then allowed to cool in a 
small muffle. A very high minimum standard of 
welding was set, and the majority of the welds in 
the boilers, headers and external piping, as well as 
a few in the heating surface, were examined by 
X-rays to ensure that they were up to the required 
\standard. The method of connecting the tubes of 
the boiler-heating surface to the boiler headers is 
ingenious. Small nipples were first formed on the 
headers and short lengths of tubes, about 9 in. long, 
were welded to them. The whole was then suitably 
heat-treated. On arrival on the site the nipples 
|were pushed out of the headers by an hydraulic 
jack which fitted into the bore of the header, the 
head of the ram being shaped to the required 








616 


contour. There are no expanded joints in the high- 
pressure part of the boiler, and flanges are only 
titted where necessary for dismantling the plant. 
These are of the special Loeffler design, in which the 
joint is made by means of a soft-iron ring. 

As will be seen from Fig. 2, Plate XXIV, each 
boiler is associated with three evaporating drums, 
which are installed in the boiler-house basement and 
are connected to the suction of the steam-circulating 
pump. A view of one set of drums and their con- 
nections is given in Fig. 5, while the appearance of 
the pump will be gathered from Fig. 9, on page 622. 
This circulating pump discharges steam to the bot- 
tom front-wall header of the boiler, whence it travels 
through the radiant superheater tubes forming the 
front wall, roof, and rear wall of the combustion 
chamber to a further header. It is then taken to 
the lower side-wall headers, whence it flows up- 
wards to the top headers and is led to the convection 
superheater. As previously explained, after the 
steam has passed through the convection super- 
heater it divides, about one-third going to the 
high-pressure turbine, while the remainder returns 
to the evaporating drums and generates more satur- 
ated steam. The gases, after passing through the 
convection superheater, travel upwards through the 
first half of the low-pressure steam reheater and 
then downwards through the second half of the 
reheater and the first bank of the economiser. 
\t this point they again change direction and 
travel up through the remainder of the economiser, 
the air preheaters, and then to the induced-draught 
fans on the fan floor above the boilers. 

The evaporating drums, which were manufactured 
hy Messrs. Thomas Firth and John Brown, Limited, 
Sheffield, each have an internal diameter of 3 ft. 7 in. 
and an internal length of 27 ft., the shell thickness 
heing 34 in. The material is 36/40-ton Siemens 
acid open-hearth steel, and the drums are closed 
with flat plug ends which are screwed into the shell 
and seal welded. All the connections are arranged 
on these ends so that the drum cylinder need not 
he perforated. A manhole is provided at one end. 
The steam-circulating pump, which is mounted at 
tiring-floor level immediately in front of the boiler, 
is of the single-stage type with an overhung stainless- 
steel impeller. It is provided with a long gland 
with carbon rings, and the casing is of cast steel. 
The pump is driven by a steam turbine running at 
speeds varying between 2,000 r.p.m. and 6,000 r.p.m., 
in accordance with the output and operating con- 
ditions. This turbine, which is supplied with steam 
from the auxiliary system described later in the 
article, has one velocity wheel and six impulse stages 
and exhausts into the de-aerating and evaporating 
system. Both pumps are of the Escher-Wyss type, 
one being constructed by that firm and the other 
by Messrs. C. A. Parsons and Company, Limited, 
Heaton-on-Tyne. 

The radiant superheater has a total heating sur- 
face of 2,230 sq. ft. and comprises 192 chrome- 
molybdenum tubes with an outside diameter of 
1# in. and a thickness of 0-232 in. It raises the 
temperature of the steam at the outlet to 780 deg. F. 
The convection superheater has a heating surface 
of 8,600 sq. ft. and consists of 114 coils of chromium- 
molybdenum steel tube with an outside diameter of 
2% in. and 0-244 in. thick. The tubes are arranged 
at a horizontal pitch of 2) in. staggered and a 
vertical pitch of 8 in. The flue-gas reheater com- 
prises two carbon-steel drums with an internal 
diameter of 24 in., which are connected together 
by 228 tubes with an external diameter of 2 in. 
to give a total heati: g surface of 6,800 sq. ft. These 
tubes are bent into hair-pins and are expanded into 
the drums. Each reheater is arranged in two passes, 
both on the steam and gas sides. At the maximum 
continuous rating the steam conditions at the 
exhaust of the high-pressure turbine are approxi- 
mately 240 Ib. per square inch and 470 deg. F. As 
it has so far been found unnecessary to use the steam- 
to-steam reheater, these are also the conditions 
at the outlet to the flue-gas reheaters. The outlet 
temperature is 820 deg. F. 

The economiser, which was constructed by Messrs. 
Senior Economisers, Limited, 11, Southampton-row, 
London, W.C.1, has a total heating surface of 
24,938 sq. ft. and is of the all-welded steel-tube 
type, with cast-iron gills in the form of an H shrunk 
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on the straight portion of the tubes. The headers 
are provided with nipples for connecting to the 
tubes, but they are not pushed out as in the case 
of those associated with the boiler itself. In this case, 
they take the form of short lengths of tube, flanged | 
at one end to the contour of the bore of the header, 
into which they are welded. The nipples are inserted 
from the inside of the headers and the weld is 
carried down through the full thickness of the 
header wall. This welding was carried out by the | 
metallic are process and is the only example of 
electric welding on the high-pressure portions of the 
boiler units. The tubes were connected to these 
nipples on site by oxy-acetylene welding and the 
tubes of the different rows were connected together 
by forged return bends of the M.L.S. type, the 
welding being carried out by the oxy-acetylene 
process on site. Duplicate air heaters with a com- 
hined heating surface of 23,360 sq. ft. are provided | 
on each boiler. They were constructed by Messrs. | 
James Howden and Company (Land), Limited, 
Glasgow, and are of the Ljungstrém type, with the 
shafts vertical. They are designed to heat the 
incoming air to 332 deg. F. at the maximum con- 
tinuous rating and to reduce the temperature of the 
flue gases to 278 deg. F. At the economical rating 
the corresponding temperatures are 314 deg. F. and | 
251 deg. F. The draught plant is also in duplicate. 
It consists of foreed- and induced-draught fans of 
the turbo-vane type, which were constructed by 
Messrs. James Howden and Company (Land), 
Limited, and are driven by variable-speed direct- 
current motors, which, like the motors driving the 
other boiler auxiliaries, with the exception of the 
secondary-air fan, are controlled on the Ward- 
Leonard system, details of which will be given later. | 
The induced-draught fans incorporate grit collectors, | 
to comply with the recommendations of the | 
Electricity Commissioners, and were constructed by | 
Messrs. Davidson and Company, Limited, Belfast. | 
A view on the fan floor appears in Fig. 7, page 622. | 

Each boiler is equipped with a twin L-type | 
stoker with a grate area of 575 sq. ft., which was 
constructed by Messrs. International Combustion, 
Limited; Derby. This is supplied with coal by 
three traversing chutes, the inlets to which are 
equipped with an automatic weigher. Twenty-two 
secondary-air nozzles are arranged over the grate 
in the front wall of the boiler, so that alternate ones 
may be cut out of service at times of light load. 
There is one secondary-air fan to each boiler, 
driven at a constant speed by an alternating-current 
motor. One of the fans is shown in Fig. 10. All 
the boiler-unit controls are situated on a control 
board, the speed of the steam-circulating pump 
being altered from this point by a servo-motor. A 
view of one of these control boards is given in Fig. 4. 

A good deal of consideration was given to the | 
types of fittings to be installed on these boilers, and | 
it was originally decided that they should all be of | 
the Vitkovice design, which had been used on pre- | 
vious Loeffler installations. Later, however, it was | 
decided to put in a number of fittings of an English 
design, with the result that, generally speaking, one 
boiler is equipped with fittings of Vitkovice design 
and the others with those of English design. Both | 
types were constructed by Messrs. Hopkinsons, | 
Limited, Huddersfield. The water-level indicators | 
were among the exceptions to this rule, both boilers | 
being equipped with the Vitkovice magnetic type | 
of water-level indicator, a view of one of which | 
is given in Fig. 6. Two of these indicators are | 
provided on each boiler and are connected to diffe- | 
rent evaporating drums. On the third drum it has | 
been Continental practice to fit a standard gauge 
glass suitable for a pressure of about 400 Ib. per | 
square inch. This was only used during the starting- | 
up period in order to check the readings of the | 
magnetic gauges. At Brimsdown, however, it was 
decided to fit gauge glasses suitable for the full | 
pressure, so that the magnetic gauges could be 
checked during operation. 

As already stated, the high-pressure superheated- 
steam piping is of chrome-molybdenum steel, and 
is of the same composition as the boiler tubes. 
Various types of joints are used. On the piping 
actually associated with the boiler units, plain butt | 
welds without internal sleeves have been adopted 
throughout, except near to certain of the smaller 
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valves, where a spigot and socket type of bolted joint 
with a soft-iron gasket of oval section has been used 
On the piping external to the boiler, i.¢., between 
the stop valves and the high-pressure turbine. 
Dawson joints with flanges have been used. Ther 
are also examples of the Bailey joint and of plain 
flanged joints with flat soft-iron gaskets and ot 
plain scraped face joints. On some of the smal! 
drain piping, Dawson joints without flanges hay, 
been fitted. The high-pressure saturated-steam 
piping is of 0-3 per cent. to 0-4 per cent. carbon 
steel, and here, again, examples of the spigot ani 
socket bolted joint, plain butt weld and Dawson 
joint are to be found. 

The ash-handling plant, which was constructed |), 
Messrs. Babcock and Wilcox, Limited, Farringdo,, 
street, London, E.C.4, is of the pneumatic type, thi 
ashes from the stoker hopper being first passe! 
through a breaker before they enter the conveyor 
pipe. A separate pneumatic system is installed to 
deal with the dust from the economic hoppers and 
with that collected in the grit collectors. This dust. 
after separation, is wetted and pumped to a disused 
gravel pit. 

As mentioned above, the steam-circulating pum) s 
are driven by steam turbines, and although this is 


| considered to be the most economical and reliahk 


system where a considerable range of speed is rm 

quired, there may be considerable waste of encry) 
unless care is taken. At Brimsdown, it was decided 
that the steam for this purpose should be taken from 
the exhaust of the high-pressure turbine at a point 
between the steam-to-steam and flue-gas reheaters. 
At this point the pressure and temperature of th: 
steam fluctuate with the load on the main turbines 
and the turbines driving the pumps were designed 
to meet this condition. It was only possible, how 

ever, to adopt this system down to loads of about 
18,000-kKW on the main plant, as below this tigur 
the pressure in the exhaust-steam system became 
too low to enable the auxiliary turbines to develop 
the required output. It was, therefore, arrange: 
that when the pressure fell to 85 Ib. per square inch. 
a reducing valve in an auxiliary-steam line from the 
radiant-superheater outlet should open and main- 
tain a pressure of 200 lb. in the auxiliary steam 
receiver which supplies the driving turbine for the 
steam pumps. For starting-up purposes, an external! 
supply of low-pressure steam is required, and this 
is obtained from one of the original low-pressure 
boilers. This supply is also led to an auxiliary 
steam receiver, which also supplies the other steam- 
driven auxiliaries, such as the stand-by lift and feed 
pumps and soot blowers. The steam exhausted from 
the steam-pump turbines, as previously stated, is 
discharged into the de-aerator and evaporating 
plant, so that in effect these auxiliary turbines ar 
in parallel with certain stages of the main turbine 
plant. 

(To be continued.) 








THE EXPRESSION OF POWER- 
STATION EFFICIENCY. 
By W. S. Buree, A.M.1.E.E. 


A STATEMENT that a power station has realised 
an efficiency of, say, 18 per cent. or 25 per cent. 
may be true in fact, but gives no indication as to 
the merit of the performance. In the make-up ol 
any overall station efficiency there are three com- 
ponents that respond to separate treatment and, if 
these are stated separately, a clearer understanding 
of the performance of the station is given. 

These components are :- 

(1) The Maximum Steam Cycle Efficiency.—This 
efficiency is capable of exact calculation and expres 
sion. It is determined solely by the selection of the 
terminal steam and vacuum conditions and the use 
of the regenerative and re-superheating cycles. The 
maximum steam-cycle efficiency in unaffected by the 
design of the plant items, the skill of the station 
staff or the loading of the station. 

(2) The Plant-ltem Maximum Efficiencies.—Tb 
maximum efficiency of each item of plant is deter- 
mined in the first case by the skill of the designers, 
and after that by the skill of the operating staff in 
their maintenance of the plant. In all stations there 
is a maximum efficiency value for the coincidence 
of each essential item of plant. and this value can 
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be determined by test. The steam cycle efficiency 
multiplied by the maximum plant item efficiency 
gives the maximum efficiency of which the station 
is capable when operating under test conditions. 

(3) The Station Operation Efficiency.—This effi- 
ciency is dependent upon the loading of the station 
and the skill of the operating and maintenance staff. 
The product of the first two components allows 
nothing for operation losses and, consequently, the 
operation efficiency at this load is 100 per cent. 
It will be observed that the first two components 
are inherent in the selection of the steam’ cycle and 
plant design, while the third is dependent upon the 
loading of the plant and the skill of the operating 
staff. 

If the maximum efficiency that a station is cap- 
able of producing under test conditions is 28-4 per 
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| whole of the steam is re-heated at a specified inter- 
|mediate pressure and in which the whole of the 
steam required for feed heating is extracted at a 
pressure corresponding to the specified final feed 
water temperature. The ideal Rankine cycle. when 
modified in this manner by a single stage of feed 
heating has, however, the disadvantage of not 
being completely reversible within itself and so the 
calculated improvement in thermal efficiency over 
the simple Rankine cycle is less than obtained in 
practice. In a recent paper on this subject, pub- 
lished by the Institution of Civil Engineers,* the 
author, Mr. Field, suggests that the Rankine ideal 
engine should be modified to allow for both re- 
superheating and feed heating by extraction of 
| Steam in an infinite number of reversible stages and 





\that this should be used as the modern ideal 
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| For Rankine, Regenerative and Re-heat Cycles— 


| - In this case the formula for the maximum steam 


| cycle efficiency is :— 

(Heat supplied under feed heating + re-heating condi- 
tions per pound of water) — (absolute temperature 
of condensate) x (difference in entropy tween 
re-heated steam and feed. water) 


(Heat supplied under feed heating + re-heating condi- 
tions per pound of water) 


If, for example :— 


Steam pressure, 
» temperature 
Re-heating at 400 Ib. to 


.. 1,500 lb. per square inch. 
800 deg. F. 


800 deg. F. 
Feed water temperature 420 deg. F. 
Vacuum ... 0s 29 in. 


Then the efficiency in this case would be :— 

1,161 — (538-3 x 1-092) 
ek Seah 
| ‘The author points out that in his suggested basis 
| of comparison, the cycles represented by his formule 
jare as completely reversible within themselves as 
| the Rankine cycle is, and are very easy to calculate. 
| The formule given are for the ideal maximum cycle 
|efficiency and, as such, they avoid making any 
|compromise with practical limitations. For this 
reason alone the formule are particularly suitable 
for general application, because they admit no loop- 
| hole for dispute. 

The range covered by steam cycle efficiencies is 
| considerable and has a profound influence on the 
| overall station efficiency. To appreciate this, the 
| following range is worth examining :— 


Steam Cycle Conditions. 





49-2 per cent. 





Steam Cycle 
Efficiency. 


ee a Sa } Steam pressure 300 Ib. per } 
oO =. 20 30 _ 40 50 60 7080 ’ 100 square inch 
6001.) Units Sent Out per Month Expressed as Percentage of Maximum Rossible Steam temperature ... 800 deg.F. > 37-88 per cent. 
Vacuum : 28-5im. | 
cent. and the steam cycle efficiency is 44-4 per cent., | standard. This paper’deals with the subject fully ar water tempera- — J 
a ' 0-284 | and presents a method of calculating the maximum | gio, pressure pont, co 
then the plont Hem effisionciss af this load are 6.444’ | or ideal cycle efficiency attainable with given ter- : square Land 


or 63-9 per cent. If, under normal loading conditions 


TABLE 1.—Sream C 


40-4 Per Cent. 


Items 





minal conditions. 


YCLE EFFICIENCIES. 


44-4 Per Cent. 40-2 Per Cent 

















850 deg.F. 
29-0 in. 


Steam temperature ... > 44-40 per cent. 

Vacuum “ | 

Feed water 
ture 


Steam pressure 


tempera- 
"~~ ... 320 deg.F. _ 
... 1,600 Ib. per } 

square inch 


Steam temperature 800 deg.F. 


| | | | > ‘ 
Poor. | Medium. ion Good.|| Poor. Medium. |Very Good.|! Poor. | Medium. |Very Good ager se ~ 400 Ib. 49-20 per cent. 
| | | e og-=. 
[ Feed water tempera- 
Koiler plant 0-79 «| 0-86 0-88 0-79 0-88 0-78 =| 0-85 0-87 ture vee .. 420 deg.F. 
furbine 0-79 0-83 0-85 0-785 0-84 0-80 | 0-84 0-86 Vacuum 29 in. 
Alternator . .| 0-945 | 0-96 0-97 0-945 0-97 || 0-945 | 0-96 0:97 ‘ an 
Total auxiliaries 0-93 0-95 | 0-96 |! 0-925 0-955 || 0-92 | 0-94 0-95 | Between this range the last conditions represent 
Make-up and radiation ‘ 0-96 | 0-975 0-985 | 0-96 0-985 | 0-96 | 0-975 0-985 | 7% ( ‘r ce over e a] ; 0-82 
Feed heating 111 {5088 | 0-935 | 0-94 |] 0-96 | 0-97 || 0-97 | 0-975 0-980 | ® Saving of 30 per cent. over the first and 10-82 per 
ut CRD hha! ities A" Tuiieed i— st | a uot | cent. over the second, and it is evident, therefore, 
Total efficiency, per cent. | 48-9 59-5 | 64-4 49-7 65-4 50-6 61-3 66-5 that an expression of overall station efficiency that 
separates out the steam cycle component must gain 
Multiplied by steam cycle jini signifi ce 
efficiency, per cent. | 19-75 | 24-02 26-00 || 22-06 | 26-90 | 29-00 || 24-87 | 30-1 32-69 | 1m its significance. 
Operation efficiency 0-87 0-92 0-97 || 0-87 | O-g2 0-97 0-87 | 0-92 0-97 Examining now the second component, that of 
| | : . — . 
= : a , a ne . Pree or ee owe | the plar em maximum efficiencies, we are here 
Overall efficiency, per cent.| 17-19 | 22-12 25-21 19-20 | 24-73 | 28-15 || 21-64 | 27-7 | 31-72 the plant it taximum efficier h 


over, say, one month’s run, the efficiency of the 





Using the formule suggested in this paper, we 


station is 26-2 per cent., then the operating efficiency | have :— 


0-262 
during this period is 0-o8a’ 92-2 per cent. The | 


efficiency of the station can then be expressed in | 
two different ways. The conventional manner is 


the efficiency of the station was 0-444 x 0-639 x | 
0-922. Under normal operation, a station or a/| 


given item of generating plant seldom runs under | For the Combined Rankine and Regenerative Cycle—. | 


its correct terminal conditions for long periods at a 
time, but all plant is designed for specific conditions 
and, whatever these may be, they should be accepted 
for all time as the datum for the steam cycle effi- 
ciency. The same ruling should be accepted in 
respect to the plant item maximum efficiency, in 
spite of the fact that certain depreciations take 
place with wear. The new and clean condition 
should be accepted and retained as the datum for 
the plant item maximum efficiency. 

Examining now these three components in detail, 
the steam cycle efficiency presents some difficulty 
when the regenerative or re-superheating cycles are 
applied to a station. The report of the Heat Trials 


Committee set up by the Institution of Civil 
Engineers in 1927 dealt with modified Rankine 
cycles in which feed heating and re-superheating 
Were incorporated in an ideal engine in which the 





For the Simple Rankine Cycle— 


The adiabatic heat drop to condenser 


Total heat input per lb. of steam 


If, for example, the steam conditions are 200 Ib. 


to give the single expression of 26-2 per cent., which | Pe? Square inch at 650 deg. F., exhausting at 
. . : . : . 9.5 i TAC = i ‘ve. 
gives no indication of design or operating merit. |22°5 in. vacuum, then the maximum steam cycle 


A better method of expression would be to say that | efficiency is :— 


1,351 — 933 


32-37 per cent. 
1,361 — 59-7 "tr ne 


In this case the formula for the maximum steam 


eycle efficiency is :— 
(Heat supplied under feed heating conditions per pound of | 


water) — (absolute temperature of condensate) » 
(difference in entropy between initial steam and feed 
water) 


(Heat supplied under feed heating conditions per pound of | Steam temperature 


water) 


If, for example :- 
Steam pressure 
temperature 
Vacuum ... wes --- 29 in. 
Feed water temperature 320 deg. F. 
Then the efficiency in this case would be :— 
1,147 — (538-5 x 1-1,829) 


‘1147 


650 lb. per square inch. 
850 deg. F. 


44-4 per cent. 
Dim, Suggested Basis of Comparison for the Efficiency 


Journal 


dealing with the value of coincidence as evidenced 
| in the analysis given in Table IT. 
TABLE I1.—Plant Item Maximum Efficiencies. 


Plant Items. | Poor. | Good, | Very Good. 
| 
a per cent. F per cent. per cent. 
| Boiler plant 0-770 0-850 0-880 
| Turbine 0-730 0-830 0-860 
Alternator 0-940 0-960 0-970 
Total auxiliaries .. .| 0-930 0-950 0-960 
| Make-up and radiation .. 0-950 0-970 0-980 
Total efficiency 49-8 62-2 69°8 


TABLE III.—Station Steam Conditions. 


| = j 
| | Condition 1. | Condition 2. | Condition 4 


| Steam pressure 350 Ib. 650 Ib. 1,500 ib. 
| | per square | per square | per square 
| inch | inc inch 
| 780 deg. F. | 850 deg. F. 800 deg. F. 
| Vacuum ss a 29 in. | 29 in. | 29 in. 
Feed temperature | 270 deg. F. 320 deg. F. | 420 deg. F. 
| Re-superheat At 400 Ib. 
} } | per square 
} | inch to 800 
| | deg. F. 
| | per cent. per cent. | per cent, 
| Steam cycle efficiency | 40-4 44-4 | 49-2 


aaa 

These values are given in an arbitrary manner 
| and are not related to.any specific steam conditions. 
|The purpose of the values is solely to illustrate the 


Stations” by JF Field, B.Sc, AM Inc CE. Journal range covered by plant item efficiencies when coin- 
of the Institution of Civil Engineers, vol. 10, page 241 (1938). | cidence plays any serious part. 


It is seen that the 
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best chain represents a saving of 40 per cent. over 
the worst and 12-2 per cent. over the middle. 
Admittedly, one is not likely to achieve the coin- 
cidence of the best or the worst in each link of the 
chain, but it is common experience to find differ- 
ences of 20 per cent. to 30 per cent. among stations 
of comparatively normal design. Here again then 
it is evident that a method of expression that will 
separate out this second component would be of 
value. 

Looking now at the third component, that of 
the station operation efficiency, the curves on 
page 617 give the operation characteristics of two 
different types of station, each curve being derived 
from the Parsons line chart of the station. In each 
case, the reciprocal of the Parsons line in terms of 
efficiency against units sent out has been taken, 
and then the necessary multiplication factors to 
convert the maximum efficiency of the station to 
the actual efficiencies have been plotted, resulting 
in the curves a and 6 for the two stations in question. 
Thus, with station a, when running at 40 per cent. 
of maximum output, the resultant overall efficiency 
is 95-9 per cent, of the maximum efficiency. The 
curve for station a represents one of the best possible 
operation characteristics for a modern base load 
station with three generating units and an ample 
and well-arranged complement of boiler plant. The 
generating units have a very flat heat consumption 
curve. The operating efficiency characteristic of 
this station is unusually good. The curve for 
station b represents the rather unusual condition 
of only one generating unit with its own comple- 
ment of three boilers. This unit runs in an existing 
station, but is treated separately because the steam 
conditions are different from the rest of the station. 
As may be expected under these conditions, the 
possible permutations and combinations of plant 
to fit into the load curve are a great deal less than 
in the case of station a and in the circumstances it 
is probable that this curve represents good operating 
skill on the part of the station staff. Both stations 
are on three-shift operation, but it does not follow 
that a station on two-shift operation need of neces- 
sity suffer. The general make-up of the plant com- 
binations and the operating skill of the staff are the 
main factors responsible for the curve characteristic 
of any particular station, and within the range of 
normal loads an extreme range of operation effi- 
ciencies from 70 per cent. to 97 per cent. is found. 
Here again then it is evident that a method of ex- 
pression that will separate out this third component 
would be of value. Taking now the three components 
collectively, it is instructive to examine how far the 
plant item maximum efficiencies and the operation 
efficiency can cancel out the influence of the steam 
eycle efficiency. 

For this purpose then, let us take a wide range of 
steam conditions as shown in Table ITI on page 617. 
With this range of steam cycle efficiencies, the 
plant item and operation efficiencies are graded for 
three classes of stations, namely, “* poor,” “* medium ”’ 
and “‘ very good,” thus giving nine hypothetical 
station analyses relating to three widely dissimilar 
steam conditions as shown in Table I. 

In this analysis the item for feed heating efficiency 
is introduced to give the necessary correction between 
the maximum steam cycle efficiency with an “ in- 
finite’ number of feed heaters and the actual 
numbers of heaters that are imposed by the limita- 
tion of practical design. As this is a practical 
limitation relating to plant design, it should cor- 
rectly come under the heading of plant efficiency 
and should not be accounted for in calculating the 
steam cycle maximun efficiency. The object of 
this analysis is not te raise nice points about the 
efficiencies of certain plant items, but to illustrate 
how the collective influence of the efficiency range 
in each of the three components can render any 
single expression of overall efficiency quite meaning- 
less when viewed in the light of modern require- 
ments. 

It is seen that the middle group of overall effi- 
ciencies ranging from 19-20 per cent. to 28-15 per 
cent. overlaps nearly the whole range of the groups 
on either side relating to such totally different steam 
conditions as 350 lb. per square inch at 780 deg. F. 
without re-heat and 1,500 Ib. per square inch at 
800 deg. F. with re-heat. 
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The commercial value of efficiency to-day is far 
greater than it was a few years ago, because of the 
greatly increased cost of coal and the increased load 
factors at which our better stations can now be run. 
These two movements during the last four years 
have increased the commercial value of efficiency 
by about 80 per cent. for stations now running on 
utility factors of 55 per cent. and about 130 per cent. 
for base load stations now running on utility factors 
of 72 per cent. It becomes evident then that a 
somewhat crude method of expressing efficiency 
carries with it a greater commercial handicap to-day 
than it did only a few years ago, and this is still 
more evident when we consider the rival claims for 
advanced practice in connection with higher steam 
conditions and new types of boilers, etc. Engineers 
intimately associated with modern power station 
practice realise only too well the confusing reactions 
that take place between the three efficiency com- 
ponents dealt with in this article, but we are con- 











ENG NEERING 


MACHINE TAKING-OFF. 


|tinually handicapped in this matter because our 
| conventional method of a single expression calls for 
no declaration of analysis. The art of generation is 
a science based on exact measurements and one 
that is capable of simple expression in the form of 
| these quite separate components. If our method of 
| expression can be adjusted to fit into these com- 
ponents, it is reasonable to hope that material 
benefit would result. It is then suggested that power 
| station efficiency should be expressed in terms of the 
| three components dealt with and that these should 
| be known as the efficiency rating of the station. 
| The first two components would remain constant, 
| while the last would be a variable, dependent upon 
| the loading of the station and the skill of the opera- 
ting staff. Any station having two or more sets of 
| steam conditions would have an efficiency rating for 
each set of conditions, and the efficiency rating 
| could be applied to any individual generating unit 
with its complement of boiler plant and auxiliaries. 
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THE DORNIER DO26 TRANSATLANTIC FLYING BOAT. 
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DORNIER TRANSATLANTIC 
FLYING BOAT. 


Tue flying boat illustrated in Figs. 1 to 6, on this 
and the opposite pages, has been developed by Messrs. 
Dornier-Werke G.m.b.H., Friedrichshafen, for the 
North Atlantic mail service of the Deutsche Lufthansa, 
and is known as the Dornier Do 26 Seeadler. As is 
well known, the builders have already had experience 
in operating over the North Atlantic, and have con- 
centrated on aircraft designed for assisted take-off by 
catapulting from a base ship. It was therefore decided 
to employ the same system for the new flying boat, 
which is designed to cover the 5,600 km. (3,470 miles) 
hetween Lisbon and New York in a non-stop flight. 
To secure this performance, it was necessary to increase 
the cruising speed as compared with earlier models 
designed for transatlantic service. As the North 
Atlantic route is recognised as a bad-weather line, it 
was decided to ensure a good power reserve by fitting 
four engines. In view of the fact that the boat will 
be catapulted from a Lufthansa aircraft-carrier, and 
4 descent in a rough sea will only be necessary in case 
of emergency, the scheme of attaching water-planing 
side fins, which have previously been characteristic of 
Dornier flying boats, has been abandoned. In place 
of these fins, wing-tip floats are employed which can 
be retracted into the wings in flight in a similar manner 
to the retractable undercarriages employed on land 
machines. These retractable floats, which can be 
clearly seen in Figs. 2 and 3, represent an entirely new 
development in German practice. The excellent 
aerodynamic form obtained when the floats are 
retracted results in the aircraft having a high cruising 
‘peed and a large range. 

\s will be clear from Fig. 1, the machine is a canti- 
lever high-wing monoplane. The wing is subdivided 
into three sections. The rectangular centre section, 
which is shown in Fig. 4, is built integral with the hull, 
and comprises two spars set at a large dihedral angle. 
As will be clear from Fig. 3, the engines are mounted 
at the extremities of the spars. The outer wing sections 
are tapered, with semi-circular tips. A view showing 


CENTRE SECTION OF WinG UNDER CONSTRUCTION. 




















UnpER CONSTRUCTION. 


extending over two-thirds of the outer section and the 
flaps over the remainder. The power plant consists of 
four 6-cylinder Junkers Jumo heavy-oil engines, each 
developing 600 brake horse-power. There are two 
engines in each mounting, placed back-to-back, the 
forward engine driving a tractor screw directly, and 
the rear engine a pusher screw through shafting. To 
protect the rear screws against spray from the hull 
chines when taking off in the ordinary way, the rear 
portion of each mounting, together with the rear engine, 
shaft and screw, can be tilted up through an angle of 
10 degrees, equivalent to a vertical movement of the 
screw of 40 cm. (15-6 in.). The mountings are shown 
tilted in Fig. 3, and in their normal position, which is 
reassumed as soon as the boat is in the air, in Fig. 2. 
As will be clear from the latter illustration, the two 
halves of the mounting constitute a continuous stream- 
lined structure in the normal flying position. 

The hull is of the two-stepped all-metal type, divided 
into eight compartments by water tight bulkheads. 
It is of the normal Dornier form, apart from the 
elimination of the side fins, and is specially strengthened 
for catapulting. A view showing the hull under 
construction is given in Fig. 6. The tail unit is of the 
braced monoplane type, the tail plane being built 
integral with the hull. The elevator and rudder are 
balanced aerodynamically and statically. 

In conformity with the requirements of the trans- 
atlantic service, the boat is divided into a number of 
compartments. The bow room contains the necessary 
marine equipment, such as the anchor, and adjacent to 
this is the forward mail room for cargo and letters. 
This room communicates with the pilot’s cockpit, 
which again communicates at the after end with the 
radio and navigation cabin. These compartments are 
followed consecutively by the tank room, a second mail 
room, and the crew’s quarters. Beyond the latter are 
the lavatories and galley. Instead of the usual fuel 
tanks, the boat is designed for a portion of the hull to 
be utilised for fuel storage. This arrangement results 
in a reduction of weight while leaving the space usually 
devoted to the fuel tanks available for other purposes. 
The compartments in the hull in which the fuel is 


the leading edge of the outer wing under construction | stored are near the centre of gravity, so that the latter 


‘8 reproduced in Fig. 5. 
are fitted to the trailing edge of each wing, the ailerons | 


Ailerons and landing flaps | is not affected to any considerable extent, as the fuel 


is consumed in flight. The wing span is 30 m. (98-5 ft.), 





HULL BEING PLATED. 


Fia. 6. 
| the overall length of the machine is 24-5 m. (80-5 ft.), 
and the overall height is 6-85 m. (22-5 ft.). The wing 
area is 120 sq. m. (1,290 sq. ft.). The weight, empty, is 
10,200 kg. (22,450 1lb.), and in the fully-loaded condi- 
tion is 20,000 kg. (44,090 Ib.), the load carried being 
9,800 kg. (21,640 Ib.). The maximum speed at sea 
level is 335 km. per hour (208 m.p.h.), and the cruising 
speed at sea level is 310 km. per hour (193 m.p.h.). 
The landing speed is 110 km. per hour (68-4 m.p.h.), 
and the maximum range is 9,000 km. (5,600 miles). 
The machine has a capacity for 80,000 air-mail letters, 
or a@ corresponding weight of cargo. It is claimed that 
the boat is capable of flight with only two engines in 
operation, giving a high factor of safety. 








THE LATE PROFESSOR S. L. LONEY. 


ENGINEERS and mathematicians in all parts of the 
world will learn with regret of the death of Professor 
Sidney Luxton Loney, M.A.(Cantab), B.A.(Lond.), 
which occurred at his home in Kew-road, Richmond, 
on May 16. Professor Loney, whose text-books on 
mathematics and mechanics are well known, was the son 
of Mr. S. Loney, and was born at Tiverton, Devonshire, 
on March 16, 1860. He received his general education 
first at Maidstone Grammar School and then at Ton- 
bridge School, afterwards going up to Sidney Sussex 
College, Cambridge. He was Third Wrangler in 1882 
and Fellow of Sidney Sussex College from 1885 to 1891. 
His long connection with the University of London 
began in 1888, when he was appointed Professor of 
Mathematics at the Royal Holloway College. He 
continued to occupy this position until his retirement 
in 1920. Professor Loney was made a Senator of the 
University of London in 1905, and soon became one 
of the most enthusiastic and hard-working champions 
of the external-examinations system, which, it may 
be noted, was eventually clearly defined in an Act of 
November, 1926. Professor Loney was made a trustee 
and governor of the Roya] Holloway College in 1920, 
chairman of Convocation of the University of London 
in 1923, and deputy-chairman of the Court in 1929. 
He was also active in local government affairs, serving 
as a member of the Surrey County Education Committee 
for nearly 30 years, namely, from 1909 to 1937. He 
was a Justice of the Peace for the Borough of 
Richmond, and served as Mayor in 1920-21. In 1934, 
Professor Loney was appointed chairman of the 
Kingston and Elmbridge Division of the Income-Tax 
Commissioners, truly a worthy position for an eminent 





mathematician. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS: LONDON SPRING 
MEETING. 


THE arrangements for the London Spring Meeting 
of the Institution of Mechanical Engineers have been 
completed and an outline programme is given below. 
It is understood that applications to participate can 
still be received. 

Friday, June 9.—At 3 p.m. for 3.30 p.m. Reception 
of members and ladies, at which H.E. the United States 
\mbassador will be present, by the President, Mr. E. 
Bruce Ball, and Mrs. and Miss Bruce Ball. Unveiling 
of the portrait of James Watt, by C. F. von Breda, dated 


1792, which has recently been acquired by the Insti- | 


tution. Formal announcement of the award of the 
James Watt International Medal to Mr. Henry Ford. 
From 4 to 6 p.m, Light refreshments ; music and 
cinematograph films. 8 p.m. to | a.m. 
at the Dorchester Hotel, Park-lane, W.1. 

Saturday, June 10.—At various times from 9 a.m. 
to 9.30 a.m., motor coaches leave Old Palace-yard, 
Westminster, for alternative whole-day visits to: 
(a) Messrs. Associated Equipment Company, Limited, 
Southall, and either the Metropolitan Water Board's 
Queen Mary Reservoir and Kempton Park Works or 
the Middlesex County Council's West Middlesex Main 
Drainage Works; (6) Messrs. British Thomson- 
Houston Company, Limited, Willesden, and Messrs. 
Arthur Guinness, Son and Company, Limited, Park 
Royal; (c) Messrs. The Associated Portland Cement 
Manufacturers, Limited, Kent Works, Stone, near 
Greenhithe, and Penshurst Place, Kent; (d) Messrs. 
Fraser and Chalmers’ Engineering Works, Erith, and 
the Royal Naval College and National Maritime 
Museum, Greenwich; (e) Messrs. J. and E. Hall, 
Limited, Dartford, and Knole, Sevenoaks ; (f) Messrs. 
Norton Grinding Wheel Company, Limited, and 
Messrs. Lincoln Electric Company, Limited, Welwyn 
Garden City, and Whipsnade Zoological Gardens. 

Sunday, June 1ti.—Three alternative whole-day 
excursions. At 10.15 a.m., depart by motor coach to 
Hampton Court Palace and tour of Surrey Hills. At 
9.45 a.m., depart by motor coach for tour to Brighton, 
Eastbourne, and Tunbridge Wells. At 10.15 a.m., 
depart by train from Paddington for visit to Windsor 
and Eton and tour up-river by steam launch to 
Cookham and back. 


LIGHTING SYSTEM FOR AIR RAID 
PRECAUTIONS. 


A system of artificial lighting, for rendering factories 
invisible from the air at night, has been developed by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, of Trafford Park, Manchester. The system 
involves two components —a sodium source fitted with 
an enveloping filter, and a lacquer in the complementary 
colour of the emitted light, which is sprayed on to 
windows, roof lights, etc. The lamp and filter produce 
a narrow band of monochromatic yellow light to which 
the lacquer is opaque, and it is claimed that their 
combined use does not allow any visible radiation to 
penetrate into the outside atmosphere. The lacquer 
is sprayed on to the outside of the glass, forming a matt 
surface which prevents light from outside sources being 
reflected on it, and yet allows sufficient daylight 
(10 per cent.) to pass for general machine work and 
assembly processes to be carried out on a normal day 
without recourse to artificial lighting. For any precision 
marking, or for work of a similar nature, additional 
artificial lighting may be required in the daytime, but 
at night the sodium illumination, which is of a highly 
efficient type, is sufficient to meet all ordinary needs. 
The enveloping filter, which absorbs about 40 per cent. 
of the illumination from the discharge lamp, is readily 
detachable and need not be fitted in time of peace. 
For small undertakings, where the installation of a 
sodium lamp is not required, a similar system using an 
ultra-violet, or gasfilled metal-filament lamp with 
filter, in conjunction with a similar lacquer is stated 
to be quite satisfactory. The advantages of the com- 
plementary-colour system of artificial lighting are that 
it dispenses with the reed for a costly installation of 
blinds and shutters over a large area of glass, and also 
allows the workers to operate in conditions of natural 
lighting, which are impossible with the alternative 
method of black painted glass. 











Tue Ovp Centrauians.—The 36th annual dinner of 
the Old Centralians, the old students’ association of the 
City and Guilds Engineering College and the former 
Finsbury Technical College, was held on May 10 at the 
Connaught Rooms, London, W.C.2, with Professor 
E. F. Witchell in the chair. The toast of “ The 
College "" was proposed by Professor F. C. Lea, and 
acknowledged by fessor A. J. 8. Pippard, Dean of 
the College. The toast of ‘‘ Our Guests * was proposed 
by Colonel P. C. Bull, D.S.O., president of the Royal 
College of Association, and that of “ The Association ’ 
by Mr. F. Handley Page. Professor Witchell, the 
President of the Association, suitably responded. 


Supper dance | 





ENGINEERING. 


CONTRACTS. 


Messrs. Henry Hucses anp Son, Limtrep, 
Fenchurch-street, London, E.C.3, have received orders 
for their Husun British Admiralty recording echo soun- 
ders for the United Africa Company’s 8.8. Conakrian and 
other vessels building in this country, and for numerous 
ships under construction in the United States, Russia, 
Holland, Brazil, Scandinavia and other parts of the 
world. Other orders received are for their dead-beat 
compass outfits and for Ralston stability and trim 
indicators for 12 steamers of Messrs. Clan Line Steamers, 
Limited. 

Messrs. Tue GenerRAL Evectric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, have secured 
a contract from the Great Western Railway Company 
for 12 months’ supply of Osram general-service and 
train-lighting lamps. 


Messrs. THe Parsons ENGINEERING COMPANY, 
Limrrep, Town Quay Works, Southampton, have 


received a further order for two petrol engines from the 
Bermuda Railway Company. These engines, which are 
similar to those in service, comprise a six-cylinder 110-h.p. 
engine and an eight-cylinder 150/160 h.p. engine. Both 
are of the firm’s latest locomotive type, embodying down- 
draught carburettors and high-speed circulating wy = 
Messrs. Parsons Engineering Company inform us that the 
whole of the rolling stock of this Company is propelled 
by their M-type petrol engines. 

Messrs. THe Brirish THomson-Hovuston Company, 
Liurrep, Rugby, have received two orders for substation 
equipment from the London Passenger Transport Board, 
in connection with the extension of the Central London 
Line to Ruislip. The first comprises four air-cooled, 
steel-tank rectifier equipments of 2,000-kW capacity, 
each with associated a.-c. and d.-c. switchgear for installa- 
tion in a new building at Notting Hill Gate. The second 
contract covers a total of 12 1,500-kW water-cooled 
rectifiers with associated a.-c. and d.-c. switchgear to be 
installed in five substations situated between Old Oak 
Common and Ruislip. 

Messrs. Mavor anp Covurson, Lourrep, 47, Broad- 
street, Glasgow, S.E., have received orders for five 
Samson cutters for use in the Government-controlled 
salt mines of Roumania. These are similarto the firm's 
coal cutters, but the exacting nature of the work required 
of them has necessitated special adaptations and the use 
of special materials. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department the above address, quoting the 
reference numbers given 


at 


Rotary Pumps, Air Compressors, electric 
Diesel engines, circuit breakers, and other equipment. 
Argentine State Railways, Buenos Aires; June 12. 
(T.Y. 22,711 /39.) 

Scientific Instruments and Chemicals.—With reference 
to the call for tenders, on the part of the Union Tender 
and Supplies Board, Pretoria, for scientific instruments 
and chemicals for the Western Province Fruit Research 
Station, noted on page 590 ante, we now learn that the 


closing date has been postponed until June 15. 
(T. 22,438 /39.) 
Steelwork for 600-ton coaling plant at Pietersburg. 


South African Railways and Harbours, Johannesburg ; 
July 31. (T. 22,886/39.) 
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1ir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1834. An Analysis of the Stresses 
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Stationery Office. [Price 3s. 6d. net.) 

University of Illinois. Engineering Experiment Station. 
Cireular No. 36. A Survey of Sulphur Dioxide Pollu- 
tion in Chicago and Vicinity. A Report of an Investi- 
gation Conducted in Co-Operation with the Smoke 
Inspection and Abatement Department, City of Chicago. 
By A. D. Smven. Urbana, Ill., U.S.A.: Engineering 
Experiment Station, University Illinois. [Price | 
40 cents]. 

United States Geological Survey Water-Supply Paper 
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Observation Wells in the United States in 1937. Prepared | 
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of 


under the direction of O. E. MEtmNzer and 
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United States Geological Survey. Bulletin No. 894. | 
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The Nushagak District, Alaska. By J. B. Merrie, JR. 
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Documents. 
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Treatment and the Application of Electric Furnaces. 
By E. F. Watson. [Price 2s. net]. London : The | 
Draughtsman Publishing Co., Ltd. 

Svenska Vattenkraftfireningen. Publication No. 322. | 
Kringede Kraftwerk, Nagra Byggnadstekniska Data. | 
By Frirutor Hatitnacen. 16 Norrlandsgatan, Stock- 
holm : Svenska Vattenkraftféreningen. [Price 
cr. 1 
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PERSONAL. 


Messrs. Heap, WricuTson StTampincs, Limirep, 
| Thornaby-on-Tees, are establishing a new factory having 
| @ superficial floor area of 16,500 sq. ft. at Seaton, near 
West Hartlepool. The company, which is to specialise 
in the manufacture of aircraft and motor-car components, 
is expected to commence production in August. 

The library of the Bririsu Coat UTILISATION RESEARCH 
Association has been,removed to Rickett-street, Sea 
grave-road, Fulham, London, 'S.W.6. Letters, however, 
should continue to be sent to 54, Victoria-street, London, 
8.W.1, until further notice. 

Messrs. WoTAN- UND ZIMMERMANN-WERKE A..-(;.. 
Glauchau, Saxony, advise us that Messrs. C. H. Mount 
FORD, 68, Nechells Park-road, Birmingham, 7, hav 
been appointed their representatives for the British Isles 
for the sale of their shaping and grinding machines. 

Mr. E. F. Cox, managing director of Messrs. Cox and 
Danks, Limited, informs us that his address is now as 
follows: 7, Kepplestone, Eastbourne. 

Messrs. Burton, GRiIF¥ITHS AND Company, Limirep. 
Montgomery-street, Sparkbrook, Birmingham, 11, inform 
us that their associated company, Messrs. B.S.A. Toots, 
LrurrepD, are building a new factory at Mackadown-lane, 
Marston Green, Birmingham, on a site of some 25 acres 
A new company, Messrs. B.S.A. GRINDING MACHIN: 
Company, Liurrep, has been formed which will manu 
facture, under licence, the Landis line of grinding machines 
and B.S.A. centreless and other grinding machines. lt 
is hoped to commence production at Mackadown-lane 
about August. 

Messrs. N. TAYLOR AND SON advise us that, as from 
| June 1, their new address will be 50, Midghall-street, 
Marybone, Liverpool, 3. 











NOTES FROM THE SOUTH-WEST. 


CarpiFr, Wednesday. 

The Welsh Coal Trade.—A deputation of French patent 
fuel manufacturers visited Cardiff during the past week 
in order to arrange details for the supply of a very 
considerable quantity of coal. No official statement 
was made regarding their visit, but it was understood 
that they were desirous of buying between 200,000 tons 
and 300,000 tons of briquetting duff coal for stocking 
purposes. These buyers earlier this year entered into 
arrangements for the supply of 200,000 tons, which was 
later increased to some 300,000 tons, for shipment over 
the twelve months. Last week’s deputation was headed 
| by M. Thibaut, of the French Mines Department, and 
had interviews with leading exporters to France and 
the Coal Control Board. Orders for about 25,000 tons 
of through coals for bunkering purposes were placed 
with ra shippers by Dutch contractors. These buyers, 
who usually rely upon German supplies, have been 
forced to turn elsewhere for supplies owing to the fall in 
German exports, and already this year have purchased 
coals from the North-East Coast and South Wales. 
| Because of the higher cost of British fuels compared with 
| German and the higher rate of freight entailed, the price 
of bunker coals in Holland have been increased at most 
| ports by Is. 6d. per ton. At the Hook of Holland and 
| Flushing, both of which ports cater exclusively for the 
| bunkering trade, the advance was 2s. 6d. These increases 
came into operation as from May 10 last. A similar step 
has been taken by Belgian bunker contractors. An 
order for 12,000 tons of coking coals was circulating on 
the market from Belgium. These buyers usually place 
this business with suppliers in Durham, but owing to 
the shortage of these classes in that coalfield, they 
have been compelled to seek fresh sources of supply 
and have invited offers for Welsh grades. Local “~ pers 
however, have very little coking coal to offer. here 
was again a good inquiry passing on the market through 
out the week, and although demand was not quite se 
ressing as of late, business remained difficult to negotiate 
Most producers held sufficient orders on their books to 
absorb practically the whole of their productions over a 
month or so ahead, and with offers of the more popular 
sorts restricted to occasional small parcels, a very strong 
tone still ruled. Buyers were again confronted with 
considerably difficulty in obtaining early deliveries of 
the best large qualities, which remained well sold ahead. 








| Some of the inferior large sorts, however, were stil! in 


quiet supply but remained fully steady. Dry sized 
classes were extremely scarce and strong. Bituminous 
smalls were moving off steadily, but the dry sorts still 
attracted only a poor attention and, with supplies plen 
Cokes were only sparingly available 
while patent fuel was busy. 

The Iron and Steel Trade.—Brisk conditions continued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. There was again 
a good demand circulating, while most works were well 


| engaged in fulfilling orders already on their books. 








Puysics in Inpustry.—The recently issued annua! 
report of the Institute of Physics shows an increase In 
membership of 15 r cent. on the previous year 
between 1934 and 1938 the membership has grown from 
753 to 1,169. This rise of over 50 per cent. in four years 
emphasises the growing importance of physical science In 
industrial development. he inauguration of summer 
schools at university centres, which enables members to 
acquire a knowledge of the latest development in physical 
science, has proved very satisfactory ; and the efforts 
of the Institute in compiling an emergency register of 
members last September met with good response. The 

resident of the Institute is Dr. C. C. Paterson, and the 
on. secretary is Professor J. A. Crowther, of the Univer- 
sity of Reading. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
lron and Steel.—The shortage of skilled men is a 
problem that still confronts Sheffield industrialists. 
That it is not confined to this area is reflected in the 
fact that Messrs. Rolls-Royce, Limited, have advertised 
in the local Press for works superintendents, jig and tool 
draughtsmen, tool makers, grinders, and skilled machi- 
nists for eventual employment in their new Glasgow | 
factory. An important Huddersfield firm is also adver- 
tising for skill men. Mr. C. Wade, manager of the 
Sheftield Employment Exchange, states that labour of 
the class wanted by Messrs. Rolls-Royce is not available | 
in Sheffield. For a long time there has been no unemploy- 
ment among skilled engineers, and experienced draughts- 
men are exceptionally scarce. The only Sheffield trades 
in which there is unemployment of skilled men are 
cutlery and electro-plate. Throughout the local steel, 
machinery and engineering trades intense activity 
prevails. Overtime working is common, and outputs of 
all types of products are reaching record dimensions. 
The bulk of the business is on inland account, but local 
works continue to do an increasing trade with overseas 
customers. Industrialists point out that if the inter- 
national situation were more settled many orders now 
being held up would be released. The prospective rise in 
certain types of steel has not caused much concern in 
steel-using circles. The demand for both basic and acid 
materials has been fully maintained. Crushing plant 
continues in strong request. South Africa has ordered 
a variety of jaw crushers and granulators, while portable 
gold-washing plant is being supplied to Portuguese East 
\frica. Hollow forgings and boiler drums are in demand 
for a variety of purposes. Business in all types of high- 
efficiency steels reaches a high level. Toolmakers have 
exceptionally well-filled order books, and engineers’ small 
tools are a particularly progressive line, firms engaged 
on defence orders being heavy buyers. Business in fine | 
measuring tools is booming; not only is the inland | 


demand good, but large quantities are being sent abroad. | 
France is taking increased supplies. 

South Yorkshire Coal Trade.—Further improvement 
has taken place in the export trade in coal, and prices | 
have been maintained. The Baltie countries are better 
customers, and some substantial contracts are developing. 
3est hards, cobbles, and washed trebles are firm, and 
there is an improved call for smalls. Exports from the 
Humber ports last week totalled 93,000 tons, as compared 
with 50,000 tons in the corresponding week last year ; 
but the inland position shows little change. Trade in 
industrial fuel 1s satisfactory, steelworks being good 
customers. Steam coal is in strong request, but the 
house coal market is suffering from seasonal weakness. 
There is a steady demand for most classes of coke. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Scottish Steel Trade.—Scottish steel makers are | 
experiencing heavy pressure for deliveries of practically | 
all classes of steel material and the current output is on | 
a high level, and as specifications from the shipyards are | 
steadily increasing, all plant is fully engaged. The | 
announcement that Messrs. Rolls-Royce, Limited, on | 
behalf of the Air Ministry, are to establish a | aero- | 
engine factory at the Hillington Industrial Estate, near | 
Glasgow, has been extremely well received, as not only 
will employment be given to several thousand men, | 
but it is estimated that a considerable tonnage of steel | 
will be required when production commences. Before | 
that. however, there will be a heavy call for the struc- 
tural steel required for the erection of the works and 
keen competition to secure the contract. Constructional 
engineers are very busy at present, and not only are 
there many important extensions now on hand, but 
there are quite a number of new schemes under con- | 
sideration and the demand for structural sections is 
very steady. In the black-steel sheet trade there is | 
much activity, and makers are working at full pressure 
in their endeavour to satisfy their general customers and 
still keep abreast of their orders from the Home Office | 
for air-raid shelter sheets. Busy conditions are assured | 
until well into the autumn at least, and the outlook is | 
much better than it has been for many years past. In 
conformity with the decisions of other steel associations 
of the British Iron and Steel Federation, it was agreed | 
at the Sheetmakers’ Conference in London, last week, to | 
stabilise prices until October 31. This is considered by | 
customers and merchants alike as a very wise step in | 
view of the heavy tonnage of business now on hand 
wnd the fact that much of it will not be delivered before | 
the present agreement expires on June 30. After this | 
juctations might have been higher and everything not | 
despatched. by that date would be subject to the new 
scale. The booking of forward business will now be | 
facilitated and motor-car manufacturers and other | 
consumers will be in a position to push on with their | 
Manufacturing programmes throughout the summer 
months. The following are the current quotations :— 
Boiler plates, 111. 88. per ton ; ship plates, LOL. 10s. 6d. 
per ton; sections, 101. 8s. per ton; medium plates, 
12/. 2s. 6d. per ton; black-steel sheets, No. 24 . 
141. 158, pe ton; galvanised corrugated sheets, No. 24 | 
vauge, L7l. 5s. per ton, all delivered at Glasgow stations. 


Valleable-Iron Trade.—The recent improvement in | 
the West of Scotland malleable-iron trade is well main- 
tained, but while the inquiry is better, heavier bookin; 
would be welcome. The re-rollers of steel bars are 
tully employed, and as they have a large tonnage of 
work booked, they view with some concern the scarcity 
©! raw material, but this state is likely to improve before 


|in the state of the Scottish pig-iron trade during t 


<a than for some time, and are. steadily booking 
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long. To-day’s prices are as follows :—Crown bars, 

121. 58. per ton for home delivery or export ; re-rolled 

steel bars, 11/7. 15s. per ton for home delivery and 111. | 

per ton for export ; No. 3 bars, 12/. per ton, and No. 4} 
bars, 121. 5s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—There has been little change 


past week, but the demand for basic iron marks an 
increase and the output of the four furnaces on this 
grade is being well taken up. Hematite iron is also 
moving freely, but the demand for foundry grades is 
rather slow. The total number of furnaces in blast 
is ll. The following are to-day’s market quotations :— 
Hematite, 61. 0s. 6d. per ton, and basic iron, 5l. per ton, 
both delivered at the steelworks ; foundry iron, No. 1, 
5l. 8s. per ton, and No. 3, 5l. 5s. 6d. per ton, both on 
trucks at makers’ yards. 


Admiralty Orders for Small Craft.—-Of the Admiralty | 
orders given out last week for a number of lauaches for 
harbour service, Messrs. Hugh McLean and Sons, 
Renfrew, have been instructed to supply two. These 
launches will be 52} ft. in length, the hulls will be of 
wood, and they will be fitted with Diesel engines of 
100 h.p. Messrs. Gleniffer Engines, Limited, Anniesland, 
Glasgow, will supply 10 of the Diesel engines required by 





this Admiralty order, and Messrs. The Atlantic Engine | a 


Company (1920), Limited, Wishaw, will supply two. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation._-General commercial inquiry is 
steadily expanding, and while actual ordinary trans- 
actions are still confined to narrow limits by pressure | 
for supply of material for Government. needs, indication | 


| of conditions, in the near future, affording improved | 


facilities for enlargement of normal trade is not alto- 
gether absent. Stocks of usual customers need replenish - 
ing, and rather considerable commercial orders promise | 
to be placed as producers become able to guarantee | 
delivery to suit buyers. 

The Cleveland Iron Trade.—Local consumption of 
Cleveland pig is gradually increasing, but the additional 
demand does not necessitate much enlargement of the | 
irregular output. North-East Coast foundries are better 








orders, with the result that they are absorbing larger 
tonnage of pig. The low stocks vary little, producers | 
regulating, as far as possible, output to demand. Mer- | 
chants are handling only very moderate quantities of | 
Cleveland pig, and complain of difficulty in meeting old | 
customers’ needs for early delivery of small lots. Export | 
trade is still negligible. Stabilised quotations remain at | 
the equivalent of No. 3 Cleveland at 99s. delivered within 
the Tees-side zone. 


Hematite.—Makers of East-Coast hematite are dis- | 
pong of production, but fail to make much progress | 
in uction of stocks, which are considered still much | 
larger than it is desirable to carry. While home buyers are | 
taking up substantial tonnage. the bulk of the supply | 
is absorbed by requirements of producers’ own consum- | 
ing departments. Second hands are providing regular | 
domestic customers with a good deal of iron, but are as | 


| unsuccessful as ever in efforts to recapture export trade. 


The 5s. reduction in forward quotations has checked 
prompt buying, er endeavouring to hold off | 
the market until July 1, when the price concessions be- | 
come operative. For delivery, prior to that date, to | 
North of England areas, fixed market values remain on 
the basis of No. 1 quality of hematite at 120s. 6d. 


Basic Iron.—The whole of the large basic iron produc- 
tion is reserved for continued rapidly-growing require- 
ments of makers’ adjacent steel works, ard the quotation 
of 92s. 6d. is nominal. 


Foreign Ore—Foreign ore consumers have still too 
heavy arrears of delivery to take up to discuss new busi- 
ness, but imports are at a rate that is gradually over- 
taking acception obligations. So far, this month un- 
loadings on Tees-side total 124,023 tons, compared with 
98,246 tons for the corresponding part of April. 


Blast-Furnace Coke.—Larger local consumption of 
Durham blast-furnace coke is met by ample supply, and 
parcels continue on sale at the level of good medium 
qualities at 248. 3d. at the ovens. 


Manufactured Iron and Steel.—Aggregate tonnage out - 
put of semi-finished and finished iron and steel is excep- 
tionally heavy, but the make of some commodities does 
not fully cover customers’ urgent needs. Shortage of home 
made steel semies in particular, is causing inconvenience 
and necessitating continued import of inental pro- 
ducts. Sheet makers are fully employed and fini 
steel producers have contracts to execute that will keep | 
them busy to the end of the year. Works turning out | 
material for shipbuilding are much more active than | 
recently, and likely to be still better employed. Principal 
market quotations for home trade are : Common iron | 
bars, 121. 5s. ; steel bars, 111. ; soft steel billets,-7l. 7s: 6d.; | 
hard steel billets, 8/. 10s.; steel ship, bridge and tank | 
plates, 101. 10s. 6d.; steel ship rivets, 141.; iron ship | 
rivets, 15l.; steel constructional rivets, 151. 58.; steel | 
boiler plates, 111. 88. ; steel angles, 101. 88. ; steel joists, | 
10. 8s.; Tees, 111. 8s.; fish plates, 131. 10s.; black | 
sheets, No. 24 gauge, 14/. 158.; and galvanised corru- | 
gated sheets, No. 24 gauge, 171. 5s. 

Scrap.—Light cast iron is slightly less scarce, but short- 
age of heavy cast iron, machinery metal and heavy steel is 
still acute. Quotations are unchanged. 
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NOTICE OF MEETING. 
INSTITUTION OF Scottish 


ELECTRICAL ENGINEERS. 


| Centre: To-night, 7.30 p.m., The Training College Hall, 


Park-place, Dundee. Faraday Lecture; ‘The Long- 
Distance Telephone Call—A Triumph of Engineering and 
Co-Operation,” by Captain B. 8S. Cohen. 








LAUNCHES AND TRIAL TRIPS. 


“ British INFLUENCE."’—Single-screw oil-tank motor- 
ship; four-cylinder opposed-piston Swan, Hunter- 
Doxford Diesel engine. Trial trip, May 4. Main 
dimensions, length, 481 ft.; deadweight carrying 
capacity, 12,300 tons on a draught of 27 ft. 6in. Built 
and engined by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Neptune Works, Newcastle-upon 
Tyne, 6, for Messrs. The British Tanker Company, 
Limited, London. 

** BaRIMA,”’-—Twin-secrew passenger and cargo motor 
ship for river ferry services in British Guiana ; foru- 
stroke, cold-starting, airless-injection, compression 
ignition Diesel engimes supplied by Messrs. Davey, 
axman and Company (Colchester), Limited, Standard 
Ironworks, Colchester. Trial trip, May 19. Main 
mensions, 125 ft. 9 in., by 29 ft., by 10 ft. Built by 
Messrs. Ferguson Brothers (Port Glasgow), Limited, Port 
Glasgow, to the order of the Crown Agents for the 


Colonies, for the British Guiana Railway. 








Launen or H.M.S. “ Hermione,’—H.M. cruiser 
Hermione, a ship of the Dido Class, was launched on 
May 18 by Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, Glasgow, S.W.1.. She has a displacement of 
5,400 tons and is armed with ten 5-25-in. guns. Welding 
has largely been used in the construction of the vessel. 


Tae Late Sir RaymMonp Dennis, K.B.E.—-We regret 
to announce the death of Sir Raymond Dennis, which 
occurred on May 20 at his home, Grafham Grange, near 
Bramley, Surrey. Sir Raymond was co-founder and 
joint managing director of Messrs. Dennis Brothers, 
Limited, manufacturers of commercial motor cars, 
motor.fire engines and lawn mowers, Woodbridge Works, 
Guildford, Surrey. Herbert Raymond Dennis was the 
fourth son of Mr. William Henry Dennis, of Huntshaw, 
Devon, and was born on June 25, 1878. In 1895, he 
and his brother, Mr. John C. Dennis, established the firm 
of Messrs. Dennis Brothers, which was incorporated as 
a limited company in 1913, the two men being appointed 
joint managing directors. During the war the company 
rendered great services in connection with the provision 
of motor vehicles to the allies. Sir Raymond, who was 
also for a number of years a director of Messrs. White 
and Poppe, Limited, Coventry, was created a K.B.E. in 

920. 


THE NEwWcOMEN Socrety.—The summer meeting of 
the Newcomen Society will take place in Suffolk from 
June 7 to 10. The headquarters will be at the Great 
White Horse Hotel, Tavern-street, Ipswich, where 
members will assemble on the afternoon of June 7. 
The whole of June 8 and 9 will be devoted to motor- 
coach tours. On the first day, East Bergholt (birthplace 
of John Constable), Flatford Mill, the works of Messrs. 
Gainsborough Silk Weaving Company at Sudbury, and 
the coco-matting factory of Messrs. Cook, Sons and 
Company, Limited, Hadleigh, will be visited. In the 
evening, at 7.30 p.m., the annual dinner will be held at 
the Great White Horse Hotel, after which, three short 
papers will be given, namely, “ Iron-Founding in 
Suffolk,” by Mr. Rhys Jenkins; “The Steelyard at 
Woodbridge,” by Major E. R. Cooper; and “ Parker's 
Roman Cement,’ by Dr. A. P. Thurston. The tour on 
June 9 will include Bredfield, Saxtead Green, Woodbridge, 
and the works of Messrs. Ransomes, Sims and Jefferies, 
Limited. On Saturday, June 10, the members will visit 
Christchurch Mansion and Ipswich Museum. Further 

rticulars regarding the meeting may be obtained from 
Mr. A. Stowers, joint honorary secretary, The Newcomen 


| Society, The Science Museum, London, 8.W.7. 


INTERNATIONAL MEETING OF SHIPBUILDERS AND 
MARINE ENGINEERS IN GERMANY.—The Council of the 
Institution of Naval Architects has accepted a cordial 
invitation of the Gesellschaft der Freunde und Foérdere: 
der Hamburgischen Schiffbau-Versuchsanstalt to part ici- 

te in an International Meeting of Shipbuilders, Marine 

ngineers and Nautical Experts, to be held in Hamburg, 
Kiel and Berlin from June 13 to 20. The opening session 
will take place at Hamburg on the morning of June 13 
and visits have been arranged for the afternoon and a 
conversazione for the evening. In the morning of 
June 14 a reception will be held at the Hamburg Tank 
followed by a technical session. Trips and a technical 
session will be held in the evening and a reception and 
banquet in the evening. June 15 and 16 will be devoted 
to a trip on the North Sea in the turbo-electric ship 
Helgoland, and on June 17 a visit will be paid to Kiel 
at the invitation of the German Navy. A tour of the 
“ Holsteinische Schweiz” will be made on June 18, 
after which the dele will leave for Berlin. The 
morning of June 19 will be devoted to visits and after a 
luncheon at the Berlin Air Port flights over Berlin will 
be made. In the evening a banquet wil] be held by the 
Lilienthal-Gesellschaft fir Luftfahrtforschung. On the 
morning of June 20 the del will be received by the 
Schiffbautechnische Gesellschaft, after which visits will 
be paid to Siemenstadt, to the A.E.G. Works, or to the 
Versuchanstalt fiir Wasser- Erd- und Schiffbau. In the 
evening a banquet will be held at the invitation of the 
Schiffbautechnische Gesellschaft. 
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— = 1935, some 155,000 were able to claim exemption. 
THE CENSUS OF PRODUCTION. |The schedule was actually issued to some 152,000 
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ALTHOUGH certain British industries, for example | gamated with other firms. Second applications 
the motor industry, the iron and steel industry and | were required in 82,000 cases, third applications in 
the cotton industry, publish very detailed statistics | 37 599 cases, and fourth applications in 4,000 cases. 
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majority of the branches of industry, the only | report, which has sometimes been held a ground for 
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Census of Production Act of 1906. Part IT of the | 1935: the rearmament programme, for example, 
Final Report on the Fifth Census of Production and had hardly begun to take effect in that year, while 
the Import Duties Act Inquiry (1935),* which | commercial recovery from the depression did not 
covers the iron and steel trades, the engineering, | peach its peak until early in 1937. Nevertheless, 
shipbuilding and vehicle trades, and the non-ferrous | if up-to-date figures are required, the census provides 
metals trades, has now been issued. The preliminary | the essential basis from which these can be estimated. 
results of the Census have been available for shout | Considering the engineering industry as a whole, 
two years, but these were limited to summarised | tore are two series of statistics which can be used 
statements of the quantities and selling values of | 4, show fluctuations in the activity of the industry, 
goods produced (with @ compangtive statement of namely, the Board of Trade Index of Production 
exports and retained imports), the quantity and) in the engineering and shipbuilding industries, and 
cost of materials, fuel and electricity used, and the | the employment statistics published by the Ministry 
number of persons employed. __. | of Labour. The Board of Trade index is itself based 
The final report emends these figures in the light |on a census, that for 1930. Indices are compiled 
of further returns received, and also contains for the various sections of the industry from employ- 
information on the number of firms in each branch | ment figures, published statistics “of output a 
of industry, a classification of firms by size of | special otuaies iol output from manufacturers. "The 
establishment, particulars of output in each of the | separate indices are then combined and, in order 
principal areas of the United Kingdom, and much | not to attach undue importance to fluctuations in 
* Published,by H.M. Stationery Office. [Price 8s. net.) | individual branches of the industry, each index is 
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‘ weighted” accordng to the net output of the 
particular branch in the 1930 census. Provided the 
scope of the index is borne in mind it certainly 
provides a very useful guide to conditions in the 
industries to which it refers. It does not, however, 
cover the whole of the engineering industry, since 
it excludes aircraft production and naval ship- 
building and marine engineering. Employment 
statistics also provide a useful guide to activity, 
but they tend to smooth out fluctuations and are 
also liable to error arising from changes in the 
productivity of labour. 

Nevertheless, provided these limitations are 
allowed for, it is possible to compile reasonably 
accurate estimates for the gross output of the 
engineering industry in the years since 1935. 
According to the Final Census Report, the total gross 
output (excluding shipbuilding) was 455,604,000/. in 
1935. It is estimated that by 1938 this had increased 
to over 650,000,000/. Of the increase of some 
200,000,0001., probably about 125,000,000. was due 
to direct armament orders. So far, as can be seen 
from the service estimates already issued for 1939-40, 
it appears that armament expenditure on products 
of the engineering industry is likely to increase by 
at least a further 80,000,000/. in the current year, 
without allowing for supplementary estimates which 
will almost certainly be issued during the year. To 
some extent, however, this increase will probably 
be offset by a decline in civil orders: in particular 
it would seem that exports of engineering products 
are hardly likely to attain the level of 1938. Never- 
theless the activity of the industry should prove 
on balance to be greater in 1939 than in the previous 
vear. 

These general figures for the output of the whole 
industry, of course, cover a wide range of fluctua- 
tions in the individual branches of the industry, 
which cannot be considered in detail except at great 
length. Part Il of the Final Report contains no 
fewer than 543 pages of statistics, of which 228 are 
devoted to the engineering, shipbuilding and vehicles 
trades. Besides the figures for 1935, those for 1930 
and 1934 are included in the industry group tables 
for comparison. As regards the individual industries, 
the general 1935 results are compared with those 
for 1930 and 1924, and also for 1934 and 1933, where 
these are on a comparable basis. In the detailed 
tables, however, comparison can be made with one 
year only and the procedure has been to take the 
most recent year for which comparable figures are 
available, in practice either 1934 or 1930. 

Apart from the alterations noted above in con- 
nection with the returns of materials and fuel 
purchased, the principal change in the 1935 census 
is in the method of presenting the regional distri- 
bution of industry. In 1935 Great Britain was 
divided into 17 areas, compared with 10 only in 
1930, the additional seven areas being obtained. 
by a further division of those areas previously 
known as the “ rest of England” and the “ rest of 
Scotland.” This is undoubtedly a considerable 
improvement, as the whole country is now divided 
into compact areas whereas previously the “ rest of 
England” area comprised a number of widely 
separated districvs, including, for example, the 
South-Western Counties (Wiltshire, Dorset, Somer- 
set, Devon and Cornwall), and Cumberland and 
Westmorland. With the increasing interest now 
being taken in the problems associated with the 
location of industry, both from the point of view of 
the diversification of industry in each area with the 
object of preventing the development of additional 
Special Areas due to the decline of particular 
industries, and from that of defence, any new 
information regarding the existing regional distri- 
bution of industry is obviously valuable. It may 
be permissible, however, to voice the wish of many 
who have occasion to make frequent use of Govern- 
ment statistics, that the areas adopted by the 
various Government departments for the division 
of the country might be the same in all cases. 

The increasing concentration of industry in the 
south of England, and particularly in Greater 
London, is commonly realised, but the report gives 
the general impression a quantitative value. In 
the engineering, shipbuilding and vehicles industries 
no less than 26 per cent. of the total gross output 
was accounted for by Greater London in 1935, as 
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against 20 per cent. in 1930. It is also interesting 
to note that the net output per person employed 
is very much higher in the south than in the north 
of England, being 250/. in the south-eastern district. 
245/. in Greater London, and 243/. in the south- 
western district, as against only 219/. in Lancashire 
and the West Riding of Yorkshire, and 195/. in 
Northumberland and Durham. 

It should not, of course, be argued from these 
figures that the southern workman is necessarily 
more efficient than the northern. The discrepancy 
may be due to the fact that a higher proportion of 
skilled labour is employed in the engineering estab- 
lishments in the south, or, alternatively. the types 
of process carried on lend themselves more readily 
to mechanisation and mass production. In this 
connection, the wide variation in the net output per 
person employed in the various branches of the 
engineering industry should not be overlooked. 
The highest figure of 241/. is returned by the aircraft 
industry, followed by electrical engineering with 
231/., and motors and cycles with 230/. At the 
other end of the scale are railway carriage and 
waggon building with 199/., and shipbuilding with 
194/. 

In conclusion, the hope may be expressed that the 
requirements of defence and the additional work 
which all Government departments are being com- 
pelled to undertake in the preparation of plans for 
industrial mobilisation and of the National Register 
will not prevent the publication of further Import 
Duties Act inquiries. No such inquiry was held in 
respect of 1936, but it is understood that the pre- 
liminary results of the 1937 inquiry will probably 
be published in The Board of Trade Journal in the 
near future. 





REGULATION OF RAILWAY 
CHARGES. 

THE report of the Transport Advisory Council 
on the question of railway charges, which was 
published at the end of last week, is the reply 
to the railway companies’ demand for what we 
must call, however distasteful it may be to do so, a 
“square deal.” If, as a result, the corners of the 
deal are still a little rounded, this is only in accor- 
dance with our national genius for compromise. 
However, much has been granted and it is perhaps 
not going too far to say that what was formulated 
as a measure of relief for the railways has evolved 
into an approach on the part of all interests in the 
transport industry towards the co-ordination of 
their services in the public interest and for the 
public advantage. That such an end is well worth 
striving for is clear, whether the position is examined 
from the economic point of view or from the wider 
standpoint of national security, both in peace and 
war. A transport system which avoids overlapping 
and waste is desirable, if not essential, at the present 
time ; and this cannot be achieved if the railways 
find it impossible to provide the services demanded 
from them and at the same time suffer under a 
continuing sense of grievance. 

To clarify the difficulties for which this Report 
attempts to find a solution it may be mentioned that 
since 1873 the railway companies have been obliged 
to publish the rates chargeable by them for the 
carriage of goods. This obligation was even then 
a relic of the days when that form of transport 
enjoyed a virtual monopoly and was continued when 
the railways were amalgamated into four groups in 
1921, though by that time the monopoly was 
threatened by the competition of road transport. 
The regulations, in fact, prevented this competition 
being met by the usual means and were at least a 
predominating factor in the difficulties the com- 
panies have experienced in obtaining the volume of 
traffic necessary to enable them to function ade- 
quately. Indeed, by the end of last year, they were 
forced to argue that unless there was some alleviation 
of their lot there would be no prospect of a revenue 
which would enable them to play their full part 
in the nation’s transport ever being earned. That 
they put forward this argument with skill, vigour 


THE 


and with all the force that modern methods of | 


publicity render possible cannot be. denied. Nor 
can it be denied that they have at least partially 
earned their reward. 
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This not unsatisfactory result has been achieved 
as a result of a discussion of their claims with repre 
sentatives of other forms of transport and various 
interests representing all classes of traders. At 
first the way was not easy and all concerned ar 
therefore the more to be congratulated on the 
production of what is virtually a unanimous report 
based on a network of agreements. To this unani- 
mity there are only two exceptions. These are tli 
absence of an agreement with the coal industry 
and the refusal of the Traders’ Co-ordinating Com- 
mittee to agreé to the abolition of the railway 
companies obligation to publish their rates. Actually. 
the Transport Advisory Council recommend that 
the present provision relating to the classifica 
tion of merchandising and the fixing of standard 
charges, as well as the provisions relating to excep 
tional and agreed charges, should all be repealed. 
Though no recommendation is made regarding th 
publication of charges, it is also proposed that the 
obligation of the Railway Rates Tribunal te adjust 
charges so as to ensure a standard revenue being 
earned should be abolished and that the same 
treatment should be applied to the provisions relating 
to undue preference and the “ disintegration ” of 
charges, #.e., traders should no longer be in a position 
to demand that exceptional rates should be appor- 
tioned between the items of conveyance, station 
terminals and service terminals for loading, unload- 
ing and similar facilities. The railways should 
also be empowered to make reasonable charges for 
miscellaneous services. 

Lest this increased freedom and greater simplicity 
should bear harshly on the community, the Council 
recommend that if a trader considers that a charge 
is not reasonable he may appeal to the Railway 
Rates Tribunal. In determining this question of 
reasonableness, the Tribunal will take certain 
factors into consideration, the most important of 
which are whether the charge is detrimental to the 
public interest, the cost of the service and the effect 
of the charge on the financial position of the parties 
concerned, either generally or individually, and the 
charge made to other traders for the carriage of 
similar merchandise. In addition, it is proposed 
that periodical meetings should take place between 
the railways and the representatives of trade and 
industry for the discussion of matters of common 
interest, including, of course, the charges themselves. 
Such discussions would cover any proposed general 
increases of charges or alterations in individual 
charges and would, it is hoped, lead to less friction 
and more co-operation, both ideals for the attainment 
of which it is worth while to strive a little. In this 
way it is anticipated that while giving the railways 
the freedom they so much desire, it will be possible 
to protect the community by ensuring that any 
change in rates is fair and reasonable. 

The Report also contains a number of recom 
mendations regarding the relationship between the 
railways and other forms of transport. These 
recommendations are in the main based on the 
agreements reached between the various interests 
as the result of the negotiations to which we have 
drawn attention. They provide for consultation 
between railway and road interests, including the 
discussion of difficulties and the consideration 
of constructive measures. The first step in this 
direction has been the formation of a Road and 
Rail Central Conference, whose duty will be to 
consider the principle on which voluntary agree- 
ments can be entered into regarding charges for the 
carriage of goods, either generally or in particular 
cases. It is intended that on this basis agreements 
shall be entered into specifying the charges in 
respect of the carriage of all or any particular class 
of goods and the conditions under which these 
charges are to apply. _It is pointed out that this 
does not necessarily mean that the same charge 
will be made by both road and rail for corresponding 
services, but that the rates will be correlated and 
that each form of transport will make the charg 
appropriate to its service. Owing to the larg 
number of operating units in the road haulag: 
industry it is recommended, on the suggestion 0! 
that industry, that these agreements should be 
legally enforceable and should be subject to dis- 


cussion at the periodical conference and to the 


approval of a Tribunal. 
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Canals and coastwise shipping are also brought | working with military engineers in war, will be| were not prominently advertised: had the closing 
into the scheme of things. With regard to the| delivered at 6 p.m., on Tuesday, June 27, by! time been uniform throughout the week, many 
former it is recommended that such relaxation of Brigadier-General C. A. Bird, D.S.O., chief engineer, | might have made the journey to the Museum who 
the statutory regulations as is granted to the rail-| Aldershot Command. The title of the lecture is| were not prepared to take the risk of finding it 
ways should also be extended to the canals. These “The Work of the Military Engineer in War.” closed when they arrived. The comments of the 
negotiations between the railway and canal in- ’ | Advisory Council on the continued delay in con- 
terests have resulted in a joint memorandum, which| Etkcrrtc Traction ON THE Great W ESTERY | structing and completing the Museum and the 
contemplates the conclusion of a voluntary agree-| RaTLway. | much-needed additional accommodation for the 
ment between them on a basis wider than the| Rather over a year ago, Messrs. Merz and McLellan | Science Library emphasise the increasing urgency 
existing agreement. Similar joint memoranda,| were invited by the Great Western Railway to| of this problem. To the casual visitor to the 
it is understood, have been agreed between the | investigate the economic advantages of converting | Museum the urgency may not be self-evident ; but 
railways and the representatives of coastwise| the company’s main line between Taunton and/the governing body of a public institution must 
shipping. Provision is further made for regular Penzance to electric traction. In view of the | take a long view, and a perusal of the relevant 
conferences between these interests and for consul- relatively sparse traffic carried by this section of | section of the report, which we reproduce verbatim 
tation on any question which may affect coastwise the system, the announcement caused some surprise, | on page 627, will show that there is some danger 
shipping as a result of discussions between the road | but it was stated to have been occasioned by the| that the future development of the Museum and 
and rail interests. Labour is brought into the | increasing cost of steam working. Other reasons | Library may be hampered by the erection of other 
picture by the suggestion that, in the event of| were the severity of the gradients and the fact that | buildings in too close proximity. Even in the 
railway costs being increased by the granting of | the section was virtually self-contained for operat-| present report there are indications of a tendency, 
improved remuneration or conditions of employ-| ing purposes. Messrs. Merz and McLellan have re-| which we regret, to place more and more exhibits 
ment, the Railway Rates Tribunal shall not be | cently completed their investigations, and we learn | in store when any re-arrangement is undertaken. 
permitted to question the proprietary of such | from our contemporary, The Railway Gazette, though | It is true that such objects can always be seen on 
improvements but must determine the reasonable- | not officially, that their report has been considered | request ; but the longer they remain out of sight, 
ness or otherwise of the charge on other grounds. _ and approved by the directors. In a word, the report | the less likely are they to be remembered and 

It remains to be seen how those responsible for | is unfavourable to any change, and perhaps this will requested, with the result that suggestions for their 
the conduct of our railways react to these proposals ; | cause little surprise, since an examination of traffic | disposal, as storage space becomes congested, 
for, while this form of transport is given a great | statistics and working costs showed that the average | become increasingly more difficult to counter. 
deal, it is not conceded all that it sought ; neither | annual traffic density was insufficient to justify | 
is it certain whether, if all the Council’s proposals | conversion and that, owing to the severe gradients | Tue Orro Berr SusPENsIon BRIDGE. 
are adopted by the different interests and worked | and curves, little improvement in the speed could! ‘The Otto Beit Bridge, which spans the Zambesi 
in that spirit of co-operation which is essential for| be expected. The estimates of working costs were | River between Northern and Southern Rhodesia, 
their success, the railway’s financial position would | compiled on the assumption that the average speed | at a point some 84 miles to the north-west of the 
be very greatly improved. That the Council is not | of all trains would remain unaltered. Investiga- | town of Salisbury, was declared open on Wednesday 
altogether certain upon this point is shown by their| tions also showed that about two-thirds of the | last, May 24, by Lilian, Lady Beit, a trustee of the 
suggestion that the operation of any Act that may /| train mileage over the main-line section was pas-| Beit Railway Trust, which has financed its construc- 
be passed as a result of their recommendations | Senger traffic and only one-third freight. Though the | tion. The span of 1,050 ft., which is 470 ft. more 
should be limited to a period sufficient to establish | average annual engine mileage per mile of single | than that of the Menai Bridge, is sufficient to mark 
the co-ordination necessary to avoid overlapping | track was practically the same as that which was | jts completion as a notable engineering event, but it 
of services and uneconomic competition, with a/ regarded as justifying electrification on the line) jg additionally noteworthy for the difficulties that 
maximum of five years. It is also significant that | between Manchester and Sheffield, an analysis| had to be surmounted during construction. The 
the concessions which it is suggested should be| revealed that the bulk of this mileage was run | weight of steel in the structure is 1,410 tons, of 
made to the railways have already resulted in a| during the summer months, and even then was | which 200 tons represents the cables and 150 tons 
demand from the British Road Federation that the concentrated in a few hours during the middle of | the reinforcement, and the whole of this material 
conditions under which the road haulage industry the day at week-ends. This fact would necessarily | had to be sent by rail for 460 miles, from Beira to 
operates should be reviewed. In particular, it is| have involved a higher capital expenditure on fixed | Sinoia, and thence for 150 miles by road, in 15-ton 
suggested that it should receive some relaxation | equipment and locomotives than would have been | motor lorries, to the Southern Rhodesia side of the 
from the rigidity of the licensing system, and in| necessary if the traffic had been more uniform. It| river, The southern shore sloped gradually to the 
general it is hinted that road interests deserve a| Would also have involved considerable expenditure | rjyer, but on the northern bank there was a cliff 
square deal just as much as the railways. The | at Taunton and other places. The estimates were | go ft. in height, necessitating a rise of deck of 24 ft. 
Government, therefore, is faced with a very difficult | based on the use of the direct-current system at|in the crossing. For the transport from Sinoia, 
problem at a time when it already has more than | 3,000 volts, and over the greater part of the route | new roads had to be cut, crossing on the way two 
sufficient difficult questions with which to deal. | it would have been necessary to plave the structures | mountain ranges. During construction the shade 
‘carrying the trolley wires closer together than | temperature varied from 54 deg. to 112 deg. F. 
'normally owing to the curves. This would have | The bridge gives a clearance of 50 ft. above the 
NOTES. meant additional expenditure, which would have | ordinary water level. and carries an 18-ft. roadway 
es gion increased by ” prone: - —s and two 3-ft. footways. In addition to the main 
Pwr importance of adequate trinng and prepare es, tm esting sem About 164, ect /span, ther are four 4. approach ops on the 
tion for all phases of work connected with air-raid a“ her of steam locomotives. The net o ps agers c rca ot Anger > fee: Mpa 

. 2 Cabs same num of ste: I 1et_ cost | the main span are 35 ft. apart and are placed outside 
protection has been repeatedly stressed by Cabinet | of electrification is estimated at over 4,000,0001., | ‘ftoni hic 
Ministers and other political leaders, while numerous | ,,): im tne ei La’ | the stiffening trusses, which are 14 ft. deep and 
tiie She, aatinah, teem red i ». | While the balance of saving in working costs avail-| 39 ft. apart. They are anchored in rock at both 
eles on the subject have appeared in our OWN | able for interest on this sum would be less than 1 per | ends. and over towers 125 ft. in height. The 
columns and in those of other technical journals | cent. The investigations have thus revealed. it d ae = : -- r 
ane : er n investigation » it| contract, exceeding 120,000/. in value, was placed 
and in the daily Press. Engineers, as a body, are, | would appear, that this section is not particularly | y; ‘ » Limited 
of course, directly concerned ; they are frequently | .,; . slectrificati a > with Messrs. Dorman, Long and Company, Lémited, 
consulted as to the feasibility of various hue or suitable for ‘electrification. Indeed ‘it may be / on May 14, 1937, and has been carried out by them 
Rk, b wondered why it was chosen in preference to other | to the designs of Mr. Ralph Freeman, M.Inst.C.E.; 
are called upon to design and superintend the) parts of the system where a much better case in| 5 tr a 
construction of shelters and other structures. In| I y! ; , of Messrs. Freeman, Fox and Partners, Westminster. 
> | favour of electrification might have been made out. | With the exception of the cement, which was made 


order that members of the Institution of Civil uF , lin th ai, Ga ie terial © hipped fi 
Engineers may be informed of the latest develop- Te Scrence Museum. r= ee ces, © pMhan 00 Mate eee eel 
ments in A.R.P. practice. the Institution has| The report of the Advisory Council of the Science jreat Britain. 
arranged a series of three lectures which will be; Museum for the year 1938 indicates that, while 
delivered during June. The first will be given at the attraction of the Museum for the general public; © Launcn or H.M.S. “ Taku.”—H.M. submarine Taku 
6 p.m. on Tuesday, June 6, when Dr. R. E. Stradling, | evidently has not diminished, the attendance figures | was launched on May 20 by Messrs. gage yp a ae 
(.B.. M.Inst.C.E., chief adviser of research and | have reached the practicable maximum in present | paw re Me op eee pele ong mam 
experiment, A.R.P. Department, Home Office, will | circumstances. The number of visitors during the | “"” ; mlias 

speak on “ Experimental Work on A.R.P.” The | year, excluding readers in the Science Library, was| yup-Kasr ENGLAND ELEcrRicrry ScaEME.—The 
second lecture, which will deal with “‘ Camouflage,” 1,137,635, the highest total for one day being the | Central Electricity Board announce that they have 
will be delivered at 6 p.m., on Monday, June 12, by | 23,806 recorded on the Easter Monday. The yearly | adopted the Mid-East England (Alteration and maton 
Mr. Gilbert” Palmer, of the Royal Aircraft Estab-| total has now remained substantially constant Pa prteres Reve gem Mtg Fv ae pobiuaiin the @ with 4 
lishment, Farnborough. The last lecture of the! a number of years, such variations as appear being | Saturday, May 20. Copies of the Scheme may be 
series will be given at 6 p.m., on Tuesday, June 20, no more than can be accounted for by varying | obtained from H.M. Stationery Office, price 1d. 

by Dr. David Anderson, M.Inst.C.E., chairman! weather conditions and the competition of public . ‘: a ny m 
of the Design Panel, Engineering Precautions (Air! events. The experiment of keeping the Museum; THe Lire or Hort-SHeaR BLADES : ADDENDUM. 
Raid) Committee. Dr. Anderson will speak on/ open until 8 p.m. on three days in the week was | = an ‘eee SF ws cae a8 feoning 
“The Design of Bomb-Proof Shelters.” Another! not very well supported, only 34,735 persons | stellite cutting edge as ap fe blades. In 
lecture, which although not necessarily concerned | having entered after 6 p.m. during the period, from | this connection, Messrs. eloro Smelting and Refining 
with A.R.P. work, is of direct interest to engineers, | April 1, 1937, to December 31, 1938, for which the | aay sae mans et om 
48 it will deal with the duties which a civilian extension was in force. It may be observed here, aaa + te Sony in wabnyined mrncdee -° for cutting metal over 
engineer might be called upon to carry out when! however, that the particular days of later closing’ } in. in thickness. 
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THE SWISS NATIONAL EXHIBITION, 
ZURICH. 


Tue industrial achievements of Switzerland, a 
country lacking most important raw materials, and 
having certain other characteristics usually regarded 
as drawbacks, have formed an interesting study for 
engineers and economists for some years, and it has 
been suggested, doubtless with truth, that a contri- 
butory factor has been the possession of a well- 
developed hydro-electric power supply. That skilful 
design and high-class workmanship are factors of at 
least equal importance, however, is apparent from 
an examination of the industrial exhibits at the 
Swiss National Exhibition, which was opened at 
Ziirich on May 6. The main object of the exhibition, 
we gather, is to enable both Swiss nationals and 
visitors from other countries to see the cultural and 
industrial activities of Switzerland under generally 
pleasing conditions. The present National Exhibi- 
tion, it may be noted, is the first to be held since 
the war, but previous exhibitions were held in 
Ziirich in 1883, ia Geneva in 1896, and in Berne in 
1914. 

Ziirich, it will be remembered, is situated at the 
northern end of the lake of the same name, and the 
exhibition has been arranged in the form of two 
long and comparatively narrow strips on the eastern 
and western shores. The total area of the grounds 
is about 300,000 sq. m. (74 acres), and of this area 
125,000 sq. m. (31 acres) is covered by buildings. 
These are, in most cases, of timber construction, 
timber being a raw material with which the country 
is well supplied. For passenger transport within 
the grounds, a fleet of battery vehicles is employed 
and a more uncommon means of transport is 
provided by a narrow channel containing running 
water on which boats float with but little clearance 
between the sides. The channel runs through 
several of the main buildings, as well as through 
the grounds, and the boats travel at about 7 km. 
(44 miles) per hour. For transport across the lake 
from one part of the exhibition to the other, four 
motor boats constructed by Messrs. Escher, Wyss and 
Company, Ziirich, are employed, and visitors can 
also cross the lake by a cableway suspended between 
two steel towers, 225 ft. in height ; the span of the 
cableway, which was constructed by Messrs. Bouss 
A.G., Basle, is 2,700 ft. 

The pavilions on the eastern shore are devoted to 
the various branches of agriculture carried on in the 
country, and examples of domestic buildings, village 
handicrafts, etc., are shown. The exhibits 
of most interest to our readers, however, are dis- 
played in pavilions grouped on the western shore. 
Of these we may mention the following :—Engin- 
eering ; electricity ; air, road and water transport ; 
railways; textile machinery and fabrics; alumi- 
nium; timber; building construction; rubber ; 
chemistry ; and horology. 

An exhibit of particular interest in the railway 
section is an electric locomotive of 12,000 h.p. for 
use on the Gothard line of the Swiss Federal 
Railways. The locomotive, which takes current 
at 15,000 volts and 16% cycles per second from the 
overhead line, hav eight driving axles, each driven 
by two motors, aad six other axles. The above- 
mentioned power is developed on a one-hour rating 
and the tractive effort at the tyres is 44,000 kg. 
(97,000 Ib.). The which has a total 
weight of 234 tons and measures 34 m. (111 ft. 6 in.) 
over the buffers, has a maximum speed of 110 km. 
(68 miles) per hour and is capable of drawing a 
train weighing 770 tons at a speed of 75 km. (46 
miles) per hour, over the gradients encountered on 
the Gothard line. The electrical equipment, which 
includes regenerative braking, was constructed by 
Messrs. Maschinenfabrik Oerlikon, and the mechani- 
cal parts by Messrs. Swiss Locomotive and Machine 
Works, Winterthur. The latter firm also made the 
mechanical parts of a Diesel-electric locomotive 
which forms part of the railway exhibit. Power 
for this locomotive is supplied by a Diesel engine 
of 1,000 h.p., continuous rating, the engine driving 
an electric generator which, in turn, supplies current 
to four motors. The Diesel engine was constructed 
by Messrs. Sulzer Brothers, Limited, Winterthur, 


also 


locomotive, 


and the electrical equipment by Messrs. Brown, 
Boveri, Limited, Baden. 
Of the items of interest in the engineering pavilion 
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we may first mention a collective exhibit arranged 
by makers of foundry plant and including laboratory 
apparatus for the examination of moulding sand, 
moulding machines, plant for the centrifugal casting 
of spigot and socket pipes, tumbling barrels and 
sand-blast plant for cleaning castings, and numerous 
iron castings, both small and large. Among the 
latter is a Francis-turbine runner weighing 27,000 kg. 
(27 tons). An iron casting for the bed of a Société 
Génévoise jig-boring machine, shown by Messrs. 
Gesellschaft der Ludw. von Roll’shen Eisenwerke, 
Gerlafingen, is notable for the uniform hardness of 
the metal. In this casting, the weight of which is 
3,000 kg. (3 tons), the ways have a length of 3 m. 
(9 ft. 10 in.), and Brinell impressions made at 
intervals of a few inches along the whole length 
show that the hardness only varies from 178 to 183. 
The same firm are exhibiting examples of steel 
forgings, such as turbine discs and shafts, drop 
forgings, and dished plates for the ends of cylindrical 
boilers. Examples of castings in special steels for 
steam and water turbines are exhibited by Messrs. 
Aciéries Georges Fischer, Schaffhausen. Several 
testing machines and machine tools are included in 
the engineering exhibits, among the former being 
a large horizontal testing machine of 200 tons 
capacity constructed by Messrs. Alfred J. Amsler 
and Company, Schaffhausen. This firm’s exhibit 
also includes a torsion testing machine and a 
machine for testing the wearing properties of 
metals. Notable machine-tool exhibits include one 
of the Société Génévoise jig-boring machines, pre- 
viously mentioned, and a Gyromatic six-spindle 
vertical automatic, the latter being made under 
the Schaerer patents by Messrs. Tavannes Machine 
Company, 8.A. Two other exhibits in the engin- 
eering section which should be mentioned are a 
complete Velox boiler installation shown by Messrs. 
Brown, Boveri and a glass model illustrating the 
circulation system of one of their single-tube boilers 
shown by Messrs. Sulzer Brothers. The latter firm 
are also exhibiting one of their stationary two- 
stroke airless-injection engines having an output of 
1,200 h.p. at 300 r.p.m. 

The exhibits in the section devoted to electricity 
effectively illustrate the important part which 
Switzerland plays in heavy electrical engineering, 
particularly in connection with the production of 
electrical energy from water power. A _ notable 
exhibit is a full-size model and drawing of what we 
understand is the largest hydraulic turbine so far 
built in Europe. The turbine constructed for the 
Sungari power station, Manchukuo, by Messrs. 
Escher, Wyss operates with a head of 69 m. 
(226 ft.) and develops 115,500 h.p.at a speed 
of 125 r.p.m. Air-blast circuit breakers are being 
exhibited by Messrs. Brown, Boveri and Messrs. 
Maschinenfabrik Oerlikon, that of the latter com- 
pany being rated at 60 kV, 600 amperes and 800 
MVA. A section of overhead power-transmission 
line for a pressure of 150 kV, with connections to 
underground cables, is shown by Messrs. Kabel- 
werke Brugg A.G. 

Among other exhibits relating to hydro-electric 
power are a section of welded pipe line with an 
angle branch having a strengthening ring welded 
round the junction, and a valve controlled by means 
of a ram of circular section and forming part of a 
circle in plan. The latter is shown by Messrs. von 
Roll and the former by Messrs. Sulzer Brothers. 
Although probably intended mainly for the instruc- 
tion of the general public, engineers will find a 
large-scale model of a complete hydro-electric 
system, shown in the electrical section, of con- 
siderable interest. The model includes a high-head 
plant in which Pelton wheels are installed and a 
low-head plant using Kaplan propeller-type tur- 
bines. Both plants are shown in operation, and the 
dams, sluices, pipe lines and other details are all 
in use for their normal functions. 

The manufacture of aluminium in Switzerland is 
carried on partly in the Valais Canton, and partly 
in the Schaffhausen Canton, the necessary energy 
being supplied from hydro-electric power stations, 
and the bauxite being imported from France. It 
may be of interest to mention that the industry 
attains its jubilee this year, and an idea of its 
importance may be gathered from the fact that 
about 160 exhibitors are represented in the alumi- 
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nium pavilion. This contains a demonstration 
workshop in which the principal operations involved 
in the working of aluminium and its alloys can he 
seen in progress. There are two laboratories in 
which physical and mechanical tests are carried out. 
and the pavilion also incorporates a cinema and 
lecture hall for the dissemination of information. 
Considerable space is, of course, devoted to the 
display of the finished products of the industry, 
which are, however, too numerous to refer to in 
detail. They include castings, pressings, forgings, 
sheets and articles made from sheet, foil, fittings. 
powder, and paints, and, in general, are arranged 
to illustrate the uses of the material in particular 
fields, such as transport, electrical engineering, 
machinery, architecture, etc. It may be noted her 
that it is intended to hold an International Congress 
on Aluminium at the Federal Technical College in 
Ziirich on September 12 and 13. 

The work of this College is illustrated in a pavilion 
devoted to education, the exhibits including chemical 
and physical apparatus for course work, mo/els 
of structures and a full-scale sectional model of a 
Diesel engine in which the temperature distribution 
in the piston and cylinder walls is indicated. In 
this pavilion the eight Swiss universities, at Berne, 
Ziirich, Basle, St. Gallen, Neuchatel, Lausanne. 
Geneva and Fribourg, are also represented. That 
there is this number of universities in a community 
of only about four million inhabitants may perhaps 
be taken as an indication of the part played by 
general, scientific and technical education in the 
industrial and other achievements of which Switzer- 
land is justly proud. 

Although the above brief survey necessarily omits 
many interesting and important items, it may serve 
to show that a few days spent in examining the 
exhibits would certainly not be wasted. The 
exhibition wil] remain open until October 29. 


LITERATURE. 








The Design of Dams. By F. W. Hanna and R. C. 
KENNEDY. Second edition. London: McGraw-Hill 


Publishing Company, Limited. [Price 30s.] 


Tuts is the second edition of a book published first 
in 1931. The fact that a second edition of a work 
of this type has been called for within eight years 
is testimony to its merits and the interest of engin- 
eers in the subject. The additions relate princip- 
ally to earthquake stresses, local stresses due to 
holes, the use of models and the use of the hydraulic 
jump. The engineers in the United States are 
fortunate in having exceptional opportunities for 
practice in the design of dams, and the present 
book embodies this experience in a form which is 
not only practical but also provides a basis for the 
development of the most ambitious designs. Free 
use is made of rather advanced mathematics in the 
discussion of dam stresses, but without outstripping 
the requirements of the designer or the uncertainties 
of real materials. The hydrological data are 
necessarily those which apply to the United States. 
but useful particulars are given in an appendix 
as to rainfall conditions in other countries. Eva- 
poration is well treated. The section on hydraulics 
is fairly complete for the purposes of the dam 
designer, but the adoption of the Ganguillet and 
Kutter formula seems a little out of date. The 
Manning formula is much simpler and of comparable 
accuracy. The hydraulic jump is discussed by the 
methods of Bresse and Bakhmeteff in a simple 
manner. The summing of pressure and momentum. 
on page 379, as quantities of the same order is 
rather a tour de force from a mechanical point of 
view, but it is an interesting variation from the 
energy method of computing the critical depth. 
The analysis of the stresses around circular and 
elliptical holes leads to useful indications of the 
particular stresses which occur in the neighbour- 
hood of sluiceways, inspection tunnels, &c. Earth- 
quake effects are discussed in some detail including 
the case of multiple-arch dams. The fish-ladder 
design on page 351 seems somewhat antiquated. 
The book is specially remarkable for its very ful! 
treatment of curved and arch dams, which involve 
rather complex calculations. In connection with 
earth dams, it would have been expedient to refer 
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to the new “soil mechanics,” which affects the 
stability of such dams and also enables fairly 
accurate forecasts to be made of the settlements of 
structures on soft foundations. Ideas on earth 
pressure have been modified. The problems of 
underground flow, seepage, “ piping” and uplift, 
have also been made somewhat clearer by the new 
methods of investigation, which are described in the 
proceedings of the 1936 Harvard Conference. Two 
references to porosity occur, which would be much 
plainer if the new rules were employed. It should 
be noted, also, that the porosity of fine clay may be 
reduced much below the stated figure of 48 per 
cent. by adherent films of moisture. The authors 
make no reference to silting or silt discharge. | 
Models are discussed rather briefly, but the essential 
facts are given in regard to the structural aspects. | materials and alloy steels. 

Something might have been added on the effects; A noteworthy feature of the second main division is 
of scale ratio on the hydraulic properties of models ; | the attention directed to the efficiency of super- 
it would have been useful to have indicated the | chargers, and to the development of Diesel engines 
scale ratios which have been found of practical | for aircraft. Problems of cooling and heat-resistant 
value. These, however, are relatively minor! materials have been studied with reference both 
matters and the book must be pronounced an | to the engine and the supercharger, while the appa- 
excellent one. | ratus adopted for measuring vibrations, and engine 
performance under high-altitude conditions, presents 
points of interest. Fuels and lubricants have 
been investigated from various standpoints, while 
indicators and other engine-testing devices show 
|novel developments. The third division deals 
with navigation and the applications of radio tech- 
nology, with some technical problems of aerial 
photography, and with a number of physiological 
factors bearing on high-altitude flying, concluding 
with a brief description of the Heinkel type K 10 
launching catapult. 

The Proceedings of the Lilienthal Society’s 
Conference comprise 34 papers, which are published 
from the original texts, fully illustrated but without 
discussions. They embrace practically the whole 
range of experimental aeronautics, but include also 
|a number of contributions dealing with works prac- 
| tice, production, and performance on a commercial 

|scale. Among the authors are representatives of 
the United States and of Great Britain and several 
other European countries. Hence, although the 
differences in subject do not permit of close com- 
parisons between the methods of attack upon 
identical problems, the papers as a whole present a 
remarkable survey of world developments in aero- 
nautics during the last two or three years, and, like 
| the Jahrbuch itself, cannot fail to prove informative | 
to experimenters and designers in this country. 


to a number of theoretical studies of flow and 
pressure distribution, with special reference to 
thick wing sections. Other theoretical and experi- 
mental work of importance is directed to longitu- 
dinal stability as affected by twin-airscrews, to the 
more general problems of stability and control in 
craft of modern design, and to the performance 
and practical operation of gliders. Some valuable 
papers dealing with the form and strength of hulls 
|for marine aircraft are followed by accounts of 
|interesting work on airscrews, including studies 
of the characteristics desirable for high-speed flight 
and of the properties of magnesium-alloy blades. A | 
group of structural papers contains references to 
welded construction and to the physical properties 
and practical use of various light alloys, plastic 


Some Episodes in the Manchester Association of Engineers. 
Compiled from the early Minute Books by A. C. Dean, 
M.Se., M.Inst.C.E. 

Tue Association of Employers, Foremen and 

Draughtsmen, of the Mechanical Trades of Great 

Britain, which has been known since 1885 as the 

Manchester Association of Engineers, ‘‘ was estab- 

lished on the 14th of January, 1856,” according to 

a note in its earliest surviving minute book ; but of 

the steps leading to its foimation there is now no | 

record, Fortunately, however, the minute books have 
been preserved from 1858 onwards, and, thanks | 
to the action of the Council in adopting a suggestion 

made to them during its 80th anniversary year, a 

most interesting conspectus of the Association’s 

activities is now available for the information of 
the members and the encouragement of that 

“unbroken enthusiasm for the welfare of their 

profession *’ to which the accompanying prefatory 

letter of Professor Dempster Smith bears testimony. 

Like many another society which has now pro- 

gressed far beyond the wildest dreams of its founders, 
the Association began primarily as a circle of | 
kindred spirits who, untrammelled by the restrictive 
influences of charters and income-tax legislation, 
met to discuss over pot and pipe the rapidly expand- 
ing technique of their craft. Nasmyth, Fairbairn, 
Whitworth, Adamson and other great names of the | 
past are plentifully sprinkled throughout these skil- 
fully chosen extracts, which reveal their possessors 
in an intimate and friendly guise that is sometimes 
difficult to capture in the pen-portraits of bio- 
graphers. The simplicity of the Association’s infancy, 
the tribulations, financial and otherwise, of its 
adolescence, and the gradual emergence of the 
qualities that mark its maturity are so characteristic 
of the times and the persons to which they are 
related, that the thoughtfn)] reader will receive 
from this chronicle of small beer an impression of 
Victorian engineering that a more deliberate history 
might fail entirely to impart. The Association and | 
the compiler are to be congratulated on a publica- 
tion that we should be glad to see emulated by 
others of the many societies which began in similarly 
unpretentious fashion. 














THE SCIENCE MUSEUM. 


In our editorial reference, on page 625 of this issue, 
to the Report for 1938 of the Advisory Council of the 
Science Museum, we allude to the recrudescence of 
discussions regarding the allocation of the space 
adjacent to the Museum site, on which it had been 
hoped that additional exhibition and library accommo- 
dation would be eventually provided. By permission 
of the Controller of H.M. Stationery Office, we repro- 
duce below the portions of the Report dealing with the 
question of increased accommodation, the necessity for 
which has been pressed for some years and is now 
becoming acute. 

The Advisory Council, which is presided over by Sir 
Henry Lyons, D.Sc., as chairman, and has Dr. W. E. 
Pretty, of the Science Museum staff, as secretary, 
consists of three representatives of the Board of Educa- 
tion and 25 from the principal scientific societies and 


Jahrbuch 1938 der Deutschen Luftfahrtforschung. [Price | technical industrial organisations. The report is 
50 marks.) Gesammelte Vortrage der Hauptversamm- | #ddressed to the President of the Board of Education 
lung 1938 der Lilienthal-Geselischaft far Luftfahrt- and states :— 


[Price 24marks.]/ ‘In their report for last year the Council gave a 
| brief résumé of their recommendations upon the future 
| of the Science Museum, as an integral part of a general 
project for the far-sighted development of the South 
Kensington site. Their full report on this question was 
|submitted in October of that year. Subsequently, 
| your predecessor, Lord Stanhope, received a deputation 
| of the Council, in order that they might elaborate and 
| emphasise verbally the reasons for the advice tendered 
in their written report. The deputation comprised 
the Chairman, Sir Henry Lyons, and those members 
who had carried out the detailed investigation and 
framed the Council’s report; Mr. C. Rodgers (British 
Electrical and Allied Manufacturers’ Association) ; 
Lord Gainford (Mining Association of Great Britain) ; 

2 err Dr. A. P. M. Fleming (Federation of British Indus. 
radio communication. Under | tries) ; Dr. H. Spencer Jones (Royal Society) ; Mr. D. A. 


Munich : R. Oldenbourg. 
Fottowrne the practice inaugurated last year, 
the German Air Ministry has again collected into a 
single large volume all the research papers on aero- 
nautical subjects issued by the various institutions 
in Germany. Along with the Jahrbuch, in similar 
form and binding, is this year published for the 
first time a smaller companion volume, containing 
the proceedings of the last annual conference of | 
the Lilienthal Society, which was held in Berlin 
trom October 12 to 15, 1938. The larger volume 


forschung. 


comprises over 150 papers grouped into three 
major divisions, concerned, respectively, with the 
aeroplane, the engine, and such auxiliary subjects | 
a8 navigation and 
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After the members of the deputation had severally 
spoken to their report, your predecessor most cour- 
teously expressed his sympathy and agreement with the 
Council’s recommendations as to the floor space needed 
for exhibition galleries, library, and ancillary accommo- 
dation. He expressed his doubts, however, as to 
whether the site area, as calculated by the Council to 
provide this floor space and shown on the plan accom- 
panying their report, would be available in its entirety 
without jeopardising the whole project, and suggested 
that it might be necessary to confine the Museum to 
a smaller site and erect a loftier building with exhibition 
galleries on four or more floors. 

The Council wish to express their profound concern 
at such a policy. They understand that the site area 
which they require for the Science Museum only affects 
the project to the extent of precluding the location of 
another new museum on this already crowded site, 
and that the project is based on a tentative plan 
prepared early in 1937 before the needs of certain 
institutions were known. They reaffirm their opinion 
that it is unwise to erect a museum with several stories 
of exhibition galleries. Two, or at the most three, 
such stories should be the maximum, for the public 
are averse voluntarily to mounting higher, and upper 
galleries remain unvisited mausoleums. The modern 
practice in museum buildings in other countries confirms 
our opinion. 
| The Council think it desirable to quote the words of 
| the 1851 Commissioners in their report of 1852, in con- 
|nection with the long view in regard to space for 
|expansion of the progressive institutions which they 
envisaged at South Kensington :—‘ it is unnecessary 
for us to point out that the evils which have unfortu- 
nately so frequently arisen in practice in this country 
from want of foresight in this respect, attention having 
been generally confined to the absolute and pressing 
requirements of the moment, without providing for 
their inevitable extension.’ 

It would appear that this tendency is manifesting 
itself once more, in an opportunist endeavour somehow 
to fit several immediate demands into a restricted 
space without sufficient forethought for the require- 
ments of expansion. The original 73 acres acquired 
by the Commissioners for the instruction and exhibition 
of science and industry and art has subsequently been 
much reduced, and the remaining area will barely 
suffice for the future needs of the Colleges of Art and 
Music, the Imperial College of Science and Technology, 
the Imperial Institute, and the four National Museums 
which are now on this site. 

The Council deem it right to mention that the site 
area they request for the Science Museum in the 
future falls short of the areas now occupied by our 
other major national museums. This is said in no 
invidious spirit, but in order to emphasise what long 
experience has taught us about the growth of other 
museums, and as a reminder that, owing to a long 
series of delays in building dating back to 1898, the 
Science Museum is still far from having established 
the fundamental formation of its Sections on which to 








impose progressive development and instruction. 


In the past the progress of science and our industries 
laid the foundation of the country’s prosperity, and 
are in these days of increasing importance in the 
maintenance of our status and the employment of our 
population. The Science Museum, while maintaining 
its function of preserving historical records of science 
and industry, should be in a position to serve a wider 
educational purpose in this direction. To fulfil this 
effectively, and at the same time to bear comparison 
with similar modern institutions in other countries, 
the building and site area recommended by the Council 
provide the minimum requirements of the Museum, 
so far as the Council can now envisage, for a period of 
fifty years. They urge that a policy of expediency 
should not outweigh the more long-sighted view, and 
that their proposals should be accepted and incorporated 
in the general project. . . . 

The Council must again request that serious and 
constructive consideration be given to the question of 
providing further book stores for the Science Library. 
This matter was last brought to the notice of your 
Lordship’s predecessor in our report for 1937. New 
provision for the storage of museum objects is being 
made at Alperton, as a result of which a store in the 
basement of the Museum can now be made available 
for conversion into a book store. This, however, 
exhausts the resources within the Museum, and is but 
a temporary palliative, for it suffices for only three 
years’ acquisitions to the Library, and the problem 
will then arise again in more acute form. From the 
evidence before the Council, it appears unlikely that 
the Science Library itself will be reconstructed for at 
least thirty years, complete with its modernised book 
stores. In the meanwhile, it is necessary to take a 
wider view of the existing problem and provide acces- 
sible book stores—possibly in some temporary form of 
construction—to meet the needs of the intervening 
years. Isolated book stores at a considerable distance 
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to internal administration, and hinder a prompt public 
service. The Council take note in the Quinquennial 
Report, 1938, of the Standing Commission on Museums 
and Galleries of the recommendation that the rebuilding 
of the central section of the Science Museum should 
be completed by 1943. As the original intention was 
to have this section completed and occupied by 1922, 
the prolonged drawback to the proper foundation of 
the Museum is self-evident. The Council trust that 
this recommendation of the Standing Commission will 
be implemented.” 








LETTER TO THE EDITOR. 


CONDENSATE IN EXPANDING 
STEAM. 


To Tak Epiror or ENGINEERING. 





Sin,—I have noticed, with interest, the reference 
made in your issue of May 5, on page 533, to the paper 
which I recently presented to the Institution of Naval 
Architects. If I may be allowed to make a few observa 
tions, I should like to remark that my second conclusion 
reading : All other conditions being equal, separation 
and subsequent extraction of moisture from expanding 
steam tends to increase the heat drop between initial 
and final conditions,’ has, I fear, been rather badly 
misinterpreted, The increase of heat drop to which 
it refers is actually present only, of course, per unit 
capacity of working fluid, which is implied. 

The purpose of this conclusion is to convey that 
extraction of condensate, since it increases the total 
condensation, brings about an increase in the quantity 
of heat units extracted from the working fluid before 
thix fluid reaches the final stage. Part of the heat 
units thus extracted are returned to the boiler, the 
balance being converted into power by means of 
{ p.dv. The sum of these two is larger than the 
heat drop for the corresponding Rankine cycle, although 
the amount of heat converted into power per original 
unit capacity of working fluid is, of course, less for the 
water-extraction cycle than for the corresponding 
Rankine cycle without regeneration. 

Even if corresponding regeneration is effected by 
means of bled steam but without water extraction, 
the total quantity of heat units extracted from the 
working fluid for the combined purposes of power 
production and regeneration does not approach the 
corresponding value for the water-extraction cycle ; 
this involves that the balance of heat units wasted in 
the condenser is smaller for the water-extraction cycle 
than it is for the two alternatives mentioned. Since 
the efficiency of a cycle is largely governed by the 
condenser losses, the efficiency of the water-extraction 
eyele is definitely higher than that of the Rankine 
cycle. 

I will not now comment upon the remark made in 
connection with my conclusion that, contrary to the 
usual conception, the efficiency of the ideal regenerative 
eycle does not approach the efficiency of the Carnot 
cycle unless water sepafation at an infinite number of 
stages is also assumed. I[ had, of course, expected 
criticism on this point, and numerous critics have not 
hesitated to express their disagreement. This point 
will be dealt with in further detail in my reply to the 
discussion on my paper at the Institution of Naval 
Architects, which will, of course, be published in due 
course in the Transactions. I shall be pleased to 
answer any further question on this point after the 
publication of this letter if it fails to convince my 
critics, 

The examples and diagrams given in my paper do, of 
course, refer to assuined ideal conditions and isentropic 
expansion ; they cannot be applied to actual machines 
without making due allowance for internal losses, etc., 
but it is not correct to state that my conclusions require 
modification for these reasons, because the corresponding 
allowances have already been made in the wording of 
the conclusions, I admit that, in certain cases, the 
small improvement of 0-36 per cent. may disappear 
completely through increased internal losses, but 
even then the suggested method of water extraction 
will appear as an attracrive alternative to super-high 
initial temperatures. 

Since methods of regeneration have developed to 
almost standard engineering practice for land and 
marine installations, I am rather surprised to read 
that the term “ideal cycle” should still suggest the 
Rankine cycle to the average British engineer. The 
value of pre-superheat has always been considered to 
lie chiefly in the increased heat drop per pound of 
steam. This is a fundamental advantage as long as 


the condenser losses implied in the Rankine cycle are 
considered an inevitable loss; it loses, however, much 
of its value when an extended use of regeneration by 
means of bled steam cuts down the condenser losses. 
Pre-superheat loses this fundamental advantage entirely 
when an ideal regenerative water-extraction cycle is 
assumed. 
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In conclusion, I should like to point out that the | 
main object of my paper was to attract due attention 
to the fact that the prevailing tendency towards ever- 
increasing initial temperatures by no means constitutes 
the one and only way by which high efficiencies can 
be obtained. Equal, and in some cases very nearly | 
equal, efficiency can be obtained in practice by selecting 
suitably high initial pressures and relatively moderate 
superheat temperatures, provided effective means of 
extracting condensate from the expanding steam are 
applied. I am sure that many practical engineers will 
welcome the opportunity of avoiding the necessity 
to adopt ever-increasing temperatures when seeking 
high cycle efficiency. 

Yours faithfully, 
Den Haag, W. M. Meter. 
Frankenslag 25. 
May 9, 1939. 


{Note.—The interpretation which we gave to the 
term * heat drop ’ was the heat converted into work as 
the steam passes through the turbine. Dr. Meijer 
includes as heat drop the heat which is given to the 
feed water by steam extracted from the turbine, but 
such an extension is apt to be misleading. Dr. Meijer 
may be surprised that the term “ideal cycle” still 
suggests the ideal Rankine cycle to British engineers, 
but such is the case ; other cycles, such as the regenera- 
tive and reheating cycles, are regarded rather as 
modifications of the fundamental Rankine cycle. We 
thought that Dr. Meijer’s conclusions should be modified 
in relation to actual machines, because, due to internal 
reheat, less water is available for extraction in the 
actual machine than in the ideal, and therefore the 
effects which he attributes to the removal of the 
condensate will diminish to a greater or leas extent 
according as the internal losses are high or low. It 
should also be remembered that high efficiency is -not 
the one and only feature which a cycle should present, 
and is not the one and only aim of the engineer. The 
heat drop per pound of steam is an important con- 
sideration which cannot be omitted from any practical 
scheme, since it determines the amount of steam that 
must be supplied to the machine per unit time, and 
hence the evaporative capacity of the boilers. Since 
high initial superheat increases the heat drop while 
the regenerative cycle reduces it, a compromise between | 
the two certainly seems advisable.—Eb. E. | 


| 


Tae InstiruTIon oF MINING AND METALLURGY.— 
The Council of the Institution of Mining and Metallurgy, | 
Salisbury House, Finsbury Circus, London, E.C.2, 
informs us that Mr. Charles McDermid is retiring from 
the position of secretary of the Institution, which appoint- | 
ment he has held since 1900. Mr. William John Felton, | 
B.Sc. (Econ.), the assistant secretary for the past seven 
years, is to succeed him as secretary on May 31. At the | 
end of June Mr. McDermid is also retirmg from the | 
position of secretary of the Institution of Mining Engin- 
eers, to which he was appointed in 1920. ! 























10/7-CUB. YD. TRAILER CONCRETE 
MIXER. 


THE 10/7-cub. yd. trailer concrete mixer illustrated 
above and constructed by Messrs. Millar’s Machinery 
Co.,Ltd., Pinner’s Hall,Great Winchester-street, London, 
E.C.2, has been designed specially for easy manceuvra 
bility and for fast towing between one site and anothe: 
without the necessity for loading on to a carrier vehicle. 
The machine can be readily moved into a new position 
as the work progresses by four men, using the telescopic 
hand draw-bar provided. With the drawbar fitted, one 
man can raise the towing end to hitch up to the tractor 
vehicle, and the brake gear provided can be connected 
up in two or three minutes. As the machine can be 
turned in its own length, the mix can be discharged 
equally conveniently at the side or end. The chassis 
is built up of rolled-steel sections riveted together, and 
is carried on the axle through heavy lorry-type leaf 
springs with standard shackles and brackets. The 
mixing drum is made from }-in. mild-steel plate welded 
to }-in. mild-steel pressed dished ends, and is fitted 
with drip and splash rings. The drum is 3 ft. 9 in. in 
diameter, 3 ft. wide, and has openings | ft. 6} in. in 
diameter at the feed and discharge sides. The mixing 
blades consist of three large feed blades and six lifting 
buckets, constructed in 4-in. mild-steel plate, and 
arranged to give an intimate mixing action. The drum 
rollers are of chilled iron, 10 in. in diameter by 2% in. 
wide. They are fitted with double-purpose heavy 
ball bearings, and are adjustable on the fixed roller 
shafts to take up wear on the roller flanges. The 
drive to the drum is by a heavy cast-iron gear ring 
from a pinion mounted in adjustable bearings bushed 
with gun-metal. 

The discharge chute is made in halves, separately 
renewable. It is built of }-in. mild-steel plate, and the 
inner half is used as a deflecting blade during the 
mixing process. The chute is locked in the mixing 
and discharge positions by means of a toggle mechanism 
operated by a hand lever with ample leverage. The 
loader is of 10 cub. ft. capacity, and is built from }-in. 
mild-steel plate. It is carried on a double-pivoted 
hinged cradle, as shown, to give greater leverage for 
hoisting, and is equipped with the firm’s automati« 
shaker gear driven off the first-motion shaft by roller 
and cam gear. The bucket is raised by steel wir 
rope attached to hoisting drums of large diameter. 
The top shaft is of mild-steel and is mounted in self 
aligning bearings bushed with gun-metal. A ball thrust 
race is fitted. The drive from the first-motion shaft 
is by a Renold chain through a large diameter clutch 
lined with Ferodo. The engine is a Lister single 
cylinder hopper-cooled model running on petrol. The 
two-to-one reduction gear to the first-motion shaft !s 
integral with the engine. The engine and drive ar 
entirely enclosed in a sheet-steel housing with doors 
giving complete access. The wheels are of pressed 
steel, with hubs mounted on Timken taper-roller beat 
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Fie. STREAMLINED 


ings. They are fitted with 27-in. by 6-in. Dunlop 
pneumatic tyres, and have 10-in. diameter internal- 
expanding brakes. The cable control for the brakes 
is carried through the tubular drawbar for attachment 
to the brake gear on the towing vehicle. The width 
with the loading bucket down is 10 ft. 4 in., and with 
the bucket up is 7 ft. 3 in. The length with the 
drawbar removed is 9 ft. 9 in. The height is 8 ft. 2 in.. 
and the net weight is 2 tons | ewt. 4 Ib. 








ELECTRIC TRAIN FOR THE 
ITALIAN STATE RAILWAYS. 


Tue Societa Anonima F.I.A.T., of Turin, 
recently built the electric train illustrated in Figs. 1 to 3, 
for the direct-current 3,000-volt lines of the Italian 
State Railways. The train normally consists of two 
coaches with through communication, but, if necessary, 
any number of coaches may be coupled together up 
to a maximum of six, again with through communica- 
tion. Whatever the number of coaches, all are of the 
same type with the exception that when more than 
two are used, neither end of the intermediate coaches 
is streamlined. Whether the train is made up of two 
or more coaches, all the motors can be controlled 
from either of the driver’s compartments at the two 
outer ends. As the coaches are identical, with the 
exception of the streamlining already referred to, it 
will be sufficient to describe one of them. 

The general appearance is shown in Figs. 1 and 2. 
It will be seen that the driving end is streamlined in 
plan and elevation, the other end having the usual 
door, platform and bellows forming a communicating | 
passage with the adjacent coach. With the normal | 
arrangement of two coaches, the second coach is 
turned round so that both ends of the unit are stream- 
lined. The seating accommodation consists of 88 
seats for third-class passengers, divided into two com- | 
partments, separated by the lavatory and a compart- 
ment for the use of the post office. One of the | 
driving compartments is shown in Fig. 3, which} 


have | 


Front Enp or Coacu 


| prevent access to the apparatus until the line is dead, 


|for each group of two motors in series, to cut out 


| traction motors in series or series-parallel, for inserting 


and the axle boxes are, in turn, suspended on the balance 
bars through further leaf springs. Each bogie has the | 
two motor axles mounted in roller bearings. The 
axles are of forged steel, while the rims and wheel 
centres are of rolled steel. All eight wheels of the 
coach are fitted with double brakes operated by com- 
pressed air. | 

The electrical equipment was supplied by Messrs. E. 
Marelli and Company, of Milan. The current is taken 
from the overhead wires by two pantographs of light con- 
struction, the tubes forming the frame being of elliptical 
section, and the brass and carbon sliding contacts 
of triangular section. The raising and lowering of the 
collector is effected pneumatically by means of electro- 
pneumatic valves controlled by the driver. Protection | 
is afforded by two horn fuses installed on the roof 
of the vehicle, and isolating switches on the overhead 
line and the earth connections from the pantograph 
frame, these switches being fitted with interlocks to 


The coach is also fitted with an overload relay to take 
the full current, and two further overload relays, one 


the motors in case of prolonged overload or an acci- 
dental short circuit. 

The four traction motors are permanently connected 
in groups of two in series, and are designed for a working 
pressure of 1,500 volts. They have an hourly rating 
of 92 kW at a speed of 1,020 r.p.m, with a current 
consumption of 68-5 amperes. The motors have 
series excitation, and are provided with commutating 





poles, but they can, if required, be operated 
with the fields shunted. The motors are of the 
enclosed ventilated type. The control apparatus | 


consists of 19 electro-pneumatic contactors for opening | 
and closing the principal circuit, for coupling the | 
and cutting out the starting resistance, for reversing, | 
and for shunting the motor fields. The controller is | 
electro-pneumatically operated, the movement taking | 
place automatically under the control of two accelerat- | 
ing relays by the action of two electric valves, after | 


DRIVER’S COMPARTMENT. 


In addition to the controls for the direction of motion 
of the train, the driver's compartments are fitted with 
controls which enable various motor combinations. to 
be obtained. These controls enable manceuvring to 
be obtained by hand through the starting regulator, 
series control with the starting resistance wholly 
inserted, series control with automatic cut-out of the 
starting resistance up to operation at the full voltage, 
and parallel control with automatic acceleration. The 
reversal of the direction of travel is effected electro- 
pneumatically. The cut-out which enables hand 
control to be employed renders it possible, in case of 
damage to one of the motors, to cut out the two motors 
affected, and to work with the remaining two motors. 
The starting resistance is of nickel-chrome strip wound 
on steatite insulators, and enclosed in a perforated 
metal casing. There are two low-tension couplers, one 
with 16 and the other with 7 conductors, for multiple- 
unit control when the train is made up of a number of 
coaches. 

The high-tension service auxiliaries comprise 
compressor with a capacity of 330 litres per minute, 
direct-coupled to a 3-5/5 kW 3,000-volt  direct- 
current motor, together with the heating plant, which 
consists of electric heaters on four separate circuits. 
Two 24-volt dynamos are provided for charging 
the lighting batteries. Each of these has an output of 
1-5 kW, and is driven from the trailing axles by 
chains. The dynamos are designed to charge the 
batteries with the train running in either direction, 
and are fitted with voltage regulators which isolate 
them from the batteries when the voltage of the 
latter exceeds that given by the dynamos. 








Tue L[ystirure oF Puysics,—At the annual general 
meeting of the Institute of Physics, held on May 17, 
Professor W. L. Bragg, F.R.S., was elected President, 
to take office on October 1. 


TELEPHONY.—It is announced 
by direct dialling will be intro- 


Automatic TRUNK 
that automatic workin 


the operator has selected the desired position on the | duced on the trunk telephone system between London 
control desk. The cutting out of the starting resistance | and Bristol and Bristol and Plymouth at the end of 
follows a progressive sequence commencing with six|June. The method which will be used is known as the 
positions with the four motors in series, three transition pe oer (V a ) snes * ay Spe poem = 
positions, and four positions with the motors arranged | ;DCOTPOmNes & meociver in specially design 


| 2 : ¢ | by the Post Office to respond to certain combinations of 
in series-parallel. By means of suitable contacts, two | iternating-current signals in the audio-frequency range. 


positions are attainable with shunted fields with the | It is understood that it will ultimately be extended to 
motors, respectively, in series and _ series-parallel. | all main trunk exchanges where conditions are suitable. 


clearly illustrates the wide field of vision. 

The coach is carried on two bogies, each provided 
with traction motors. The frame and body are built up 
ot steel sections and sheet, electrically welded to form 
4 single tubular structure. The longitudinal and cross 
members of the bogies are also electrically welded. 
rhe transverse bolsters are carried on leaf springs 
attached to the balance bars through rubber eushions, 
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LABOUR NOTES. 


A special conference attended by members of the 
executives of unions affiliated to the Trades Union 
Congress was held in London on Friday last week, 
Mr. Hallsworth, the chairman of the General Council, 
who presided, explaining at the outset that it had been 
called by the General Council for the purpose of con- 
sultation with the unions on problems connected with 
the organisation of National Defence. Sir Walter 
Citrine, the secretary of the Trades Union Congress, 
submitted the General Council’s report on these 








problems and on the discussions which had taken place | 


on them with the Government. An amendment to 
refer back the report was moved and seconded, the 
delegates responsible for it submitting a resolution 
criticising the General Council for dilatory conduct 
in not consulting the unions sooner and for continuing 
collaboration with the Government without any refer- 
ence to the unions. Regret was expressed that the 
General Council, in conjunction with the National 
Council of Labour, had associated the Trade Union 
Movement with the National Service scheme, and the 
view was registered that that represented encourage- 
ment and co-operation in the furtherance of the ulti- 
mate aims of the Government to impose military and 
industrial conscription on the country. On a card 
vote, the amendment to refer back the report was 
defeated by 3,923,000 to 550,000. 


A long resolution was submitted on behalf of the 
General Council strongly condemning compulsory 
military service and the “ violation” of the Prime 
Minister's pledge, and his assurance to the General 
Council, and insisting that trade union apprehensions 
had not been allayed and that any attempt to make 
compulsory service permanent or to extend its scope 
would be opposed. The determination of the trade 
unions to resist aggression was affirmed, and an agree- 
ment with Russia and co-operation with the United 
States of America were called for. The passing, without 
delay, of measures to control prices, limit profits and 
conseribe wealth were also demanded. The resolution 
proceeded to authorise trade unionists to serve on the 
committees and tribunals to be set up under the Military 
Training Bill. Finally, it endorsed the action of the 
General Council in associating the trade-union move- 
ment with the organisation of civil defence—instructing 
the council to continue those activities—and sanctioned 
the continuation of negotiations with the Ministry 
of Labour “on the war-time problems of industry 
on the basis set out in the General Council's report.” 
An amendment which was submitted called for an 
organised withdrawal from all forms of National 
Service work, demanded a campaign to expose * the 
whole Fascist character of the scheme of National 
Service,”’ and declared that, while prepared to associate 
with steps by a Socialist Government to mobilise the 
labour forces in an emergency, it could not associate 
with any project of collaboration with the Chamberlain 
Government “whose foreign policy is primarily 
responsible for the international tension now existing.” 


On a card vote the amendment was rejected by 
3,817,000 to 232,000. The General Council's resolution 
was then adopted by 3,678,000 to 450,000. The 
official announcement of the result stated ; * Adoption 
of the General Council's resolution and report involves 
acceptance of the broad lines of the scheme for dealing 
with war-time problems of industry, the fullest possible 
utilisation of existing machinery of industrial negotia- 
tions, and the still wider recognition of collective 
bargaining—which will now be the subject of negotia- 
tion with the Ministry of Labour.” A _ resolution 
proposing that the conference should * consider the 
question of calling a General Strike as a last effort 
to oppose military and industrial conscription * was 
defeated on a card vote by 4,172,000 to 425,000. 


In the latest monthly report of the United Pattern- 
makers’ Association, Mr. Findlay, the general secretary 
of the organisation, states that the improvement in 
trade, which became ap reciable in March, continues. 

From a total of 364 without employment last month,” 
he says, “we have dropped to 185, exclusive of 46 
shown as on strike. Our number incapacitated by sick- 
ness has gone down by 24, while our superannuated 
list has increased by four and our membership by 41.” 
The total membership of the Association is now 11,856. 


The 67th annual report of the United Patternmakers’ 
Association states that the gross income and expendi- 
ture in 1938 showed a considerable increase over the 
two previous years, the income by 18,0291. 9s. 3d. 
and the expenditure by 21,6561. 3s. The total income 
was 92,497]. 8s, 10d. and the total expenditure 


77,8721. 168. 7d. Included in the income were 
8.0301. 8s. Sd. National Health Insurance refunds, 
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22,6521. 7s. 6d. State Unemployment benefits and 
2221. 15s. Political Fund, while on the expenditure side 
there were 9,1761. 5s. 9d. National Health Insurance pay- 
ments, 23,2471. 5s. 9d. State Unemployment payments, 
and 147/. 12s. 10d. Political Fund outlays. The increases 
in the association's own figures were not so large. 
The income was 60,722/. 7s. 8d. and the expenditure 
45,3931. 12s. 3d. 


The Ministry of Labour Gazelle states that among 


insured persons between the ages of 16 and 64, the | 


percentage unemployed in Great Britain and Northern 
Ireland at April 17 was 11-4, as compared with 12-1 
at March 13. For April 4, 1938, the percentage 


(which excludes the classes brought into insurance in | 


April, 1938) was 12-4. For persons insured under the 
general scheme, the corresponding percentages were 
11-6 at April 17, 12-3 at March 13, and 12-7 at April 4, 
1938. For persons within the agricultural scheme, the 
percentages were 6-1, 7-8 and 5-7 respectively. 


At April 17, there were 1,343,295 persons on the 
registers of Employment Exchanges in Great Britain 
who were out of a situation. This was 85,790 less 


| than at March 13, but 22,234 more than at April 4, 





1938. 
Britain, 238,729 persons who were on short time or 


otherwise temporarily suspended from work. This 


was 7,484 more than at March 13, but 119,549 less 
than at April 4, 1938. 


duration, there were on the registers in Great Britain 
62,370. This was 4,229 less than at March 13 and 
6,055 less than at April 4, 1938. 


The total of 1,644,394 persons on the registers at 
April 17 included 896,790 persons with claims admitted 
for insurance benefit, 538,880 persons with applications 
authorised for unemployment allowances, 34,946 
persons with applications for benefit or allowances 
under consideration and 
whom 51,761 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in April are estimated to have resulted in an increase 
of about 12,400/. in the weekly full-time wages of 276,000 
workpeople and in a decrease of 13,9001. in those of 
366,000 workpeople. The principal groups of work- 
people whose wages were increased were coal miners 
in Lancashire and Cheshire, Nottinghamshire, South 
Derbyshire, Cannock Chase, North Staffordshire, 
Leicestershire, Warwickshire, Forest of Dean, and 
Scotland ; and roadstone quarry workers in a number 
of districts. The decreases mainly affected coal miners 
in Northumberland, Yorkshire, and North Derbyshire ; 
iron puddlers and millmen in the Midlands ; workpeople 
employed in steel-sheet rolling mills in various districts ; 
and those engaged in textile bleaching, dyeing, printing 
and finishing. The changes so far reported in the four 
completed months of 1939 are estimated to have 
resulted in a net increase of about 88,000/. a week in 
the full-time wages of 653,000 workpeople, and in a 
net decrease of 21,0001. in those of 260,000 workpeople. 
Of the 366,000 workpeople whose rates of wages 
were reduced in April, about 145,000 had received 
increases of greater or equal amounts during the earlier 
months of 1939. 


The number of trade disputes involving stoppages 
of work reported to the Department as begirming in 
April was 61. In addition, 19 disputes which began 
before April were still in progress at the beginning 
of that month. The approximate number of work- 
people involved in these 80 disputes, including work- 
people thrown out of work at the establishments where 
the disputes occurred, was 26,000, and the aggregate 
duration of the disputes in April was about 143,000 
working days. 


At the end of April, 8,410 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 9,056 
a month earlier. During April, the number of members 
on superannuation benefit increased from 4,005 to 
4,007, and the number on sick benefit from 1,077 to 
1,229. In March, the expenses were 5,334l. 15s. 3d. ; 
in April, they were 4,678/. 3s. There was a net increase 
in the membership of 192. 


Commenting on the foregoing figures, Mr. Hodgson, 
the general secretary of the Society, says :—‘* Orders 
recently placed for cargo vessels ought still further to 
lessen the number of our idle members in the near 
future. The constantly increasing use of machinery 
and altered methods render obsolete the standards 
we employed in the past when calculating the number 





There were registered as unemployed in Great | 


Of unemployed persons who | 
normally seek a livelihood by means of jobs of short | 


173,778 other persons, of | 
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of workpeople for whom a given vessel would find 
employment. A walk through any of our shipyards, 
at present full of orders, will prove this conclusively.’ 


Discussing trade conditions, the writer of the 

| editorial notes in the May issue of Man and Metal, 
the organ of the Iron and Steel Trades Confederation, 

says :—‘‘ The extent of the expansion in the industry 

was indicated when the remarkable output of ray 

steel for the month of March was published. The 

figure of 1,170,900 tons was only fractionally below 

| the record production of 1,178,000 tons in November, 
1937, and the increase has been shared by all the steel- 
making districts. The demand is expected to continue 
and this high level of production will remain for some 
time. Owing to the increase in steel making capacity 
since 1937, there is plant available for further increase 
should it be required. The arrangements made between 
the Government and shipbuilders have, it is reported, 
already resulted in orders being given for more than 
30 tramp vessels and cargo boats. A total of 700,000 
to 800,000 tons of shipping may be built within a 
year.” 


According to the writer, the sheet trade is actively 
engaged in supplying A.R.P. shelters, and the ** Govern- 
ment has recently placed an order for an additional 
million of these.” ‘ In some districts,’ he goes on to 
say, “ there is a shortage of Staffordshire sheet trade 
workers, which has prevented additional mills being 
brought into operation. The surplus scrap which had 
accumulated after the boom of 1937 has been utilised 
and scrap stocks in certain districts are rapidly being 
depleted. Pig-iron output is expanding; 95 furnaces 
are in blast compared with 78 at the end of last year. 
The developments taking place at the Clyde ironworks 
and the Clydesdale steel works are nearing completion 
and the new mechanically-operated blast-furnace—one 
of two planned with an estimated output five times the 
Scottish average—is expected to be in commission 
about midsummer. The tin-plate trade is improving ; 
the present rate of production is round about 60 per 
cent, of capacity.” 


| Man and Metal's contributor adds that reports from 
the Divisions indicate that members of the Confedera- 
tion are fully employed and likely to remain so for 
some considerable time. ** In addition,” he says, “ to 
the increasing demands made on the industry by the 
defence programme, there is every sign of a recovery 
in ordinary commercial work, and in districts which 
specialise in shipbuilding material the revival in ship- 
building will make heavy demands on the capacity 
of the plants.” me 

The report of the General Federation of Trade 
Unions for the twelve months which ended on March 31 
this year states that at the end of the period the number 
of affiliated societies was 91. Of these, 57 were on the 
higher scale, 32 on the lower scale, and two on both 
scales. The membership on which contributions were 
based was 348,080, of which 226,777 were on the 
higher scale, 111,597 on the lower scale, and 9,706 on 
both scales. The total membership of the affiliated 
societies was 359,550. During the period covered by 
the report, the Federation received in contributions 
26,2901. 17s. 3d. and paid out in benefits 2,6741. 2s. ld. 


As many inquiries were received by the Inter- 
national Labour Office at Geneva on the subject of 
minimum wage laws in various countries, it was decided 
to issue a comprehensive international survey. The 
first part of the survey has now been published. The 
study is confined strictly to the fixing of legally 
enforceable minimum rates of wages by some authority 
other than the employers and workers directly con 
cerned. Collective agreements are consequently ex 
cluded. The document consists of monographs 
analysing the experience of different countries, the 
nine countries covered by it including Australia. 
Belgium, Czechoslovakia, France, Great Britain, 
Ireland, New Zealand, Peru, and the United States of 
America. Each monograph deals with the legislation 
at present in force, its application and results, and 
discusses some of the problems of wage fixing, conclud- 
ing with a reference list of publications on the subject. 
The report is obtainable from the London Sales Depart- 
ment of the International Labour Office, 12, Victoria- 
street, S.W.1. 








INSTITUTE OF BRITISH FouNDRYMEN.—Mr. A. Boyes. 
377, Liverpool-road, Patricroft, Manchester, has been 
appointed honorary secretary (pro tem.) of the Lancs- 
shire Branch of the Institute of British Foundrymen. Gen- 
eral correspondence, subscriptions, ete., should, in future. 
be fewusted to him. The arrangements for the reception 
of overseas visitors to Manchester, however, on June 22. 
23 and 24, will be carried through by Mr. J. E. Cooke 
** Denstone,”’ 7, Warren-drive, Swinton, near Manchester. 
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THE KOELA GAS PRODUCER 
FOR ROAD VEHICLES. 


In view of the probable shortage of liquid fuels 
in the event of war, close attention is being given at 


the present time to the potentialities of the gas producer. | heat-resisting non-corrosive steel is employed. 


| before passing to the cleaners. 





means of the heat interchanger, the primary air passing 
| to the generator from the intake f is heated, the con- 
| trolled water supply vaporised, and the gas cooled 
The combustion cham- 
ber is lined with refractory material, and a grate of 
When 


The problem was fully discussed at the spring meeting | using charcoal as fuel, the grate is of the horizontal 


of the Internal Combustion Engine Group of The 
Institution of Mechanical Engineers, reported on 
page 442, ante. At the meeting the Koela producer 
was referred to, and illustrations of this plant are 
given in Figs. 1 to 3, on this page. The plant is 
of British design and is manufactured by Messrs. 
Koela Producer-Gas Plant Company, Limited, Aldwych 
House, Aldwych, London, W.C.2. It is constructed 
to use anthracite, low-temperature coke, or charcoal, 
as fuel. The generator, illustrated in Fig. 2, is arranged 
for operation on the up-draught system, but it can be 
adapted to operate on the down-draught system if 
required, the method employed depending on the fuel 
available. The complete generator is fabricated from 
sheet steel and is welded throughout. The fuel 
hopper is superimposed over the combustion chamber, 
as shown, and can be made of any desired capacity 
or shape to suit the user’s requirements. A water 
tank a is fixed on the side of the hopper, and attached 
to this is a water feed control 6 connected, in turn, to 
the inner tube of a heat interchanger c. The latter is 
flange-mounted on the side of the combustion chamber, 
as shown, and the outer tube is connected to the gas- 
collecting chambur d, arranged round the spout from 
the hopper, at the top, and to an air-distribution ring e 
fixed in the base of the combustion chamber. 


| 





type as shown, but with other fuels, the grate employed 
depends on the material to be gasified. 

The gas cleaner, which is provided with an expansion 
chamber and serves as a reservoir as well as a cooler 
and cleaner, may be either rectangular or cylindrical 
in form. Two cleaners of the former type, in series, 
are shown mounted on the off-side and near-side 
members of a Bedford chassis in Fig. 1. These cleaners 
are fitted with fixed baffles which divide the cleaner 
into a number of compartments, some of which are 
provided with filtering trays of various degrees of 
fineness and with a cleansing medium which is easily 
accessible for removing and washing. Suitable lids 
and doors are provided for the removal of the filtering 
trays and material, for the withdrawal of deposited 
impurities, and for washing out the cleaners, an opera- 
tion which requires only a few minutes for its perfor- 
mance. A section through the cylindrical type of 
cleaner, which is a recent development, is given in 
Fig. 3. In this unit, the baffles are arranged on a 
central tube which is fitted to the lid of the cleaner 
as shown. The baffles are sealed in position by means 
of felt, and the complete assembly is held in position by 
a single wing nut. On releasing this nut, the complete 
assembly can be withdrawn from the cleaner, the 


By ' baffles removing the deposited material in the process. 
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PRODUCER FOR ROAD VEHICLES. 


PRODUCER-GAS PLANT 


LONDON. 


Fig.2. 
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The cleaner is provided, between certain of the baffles, 
with filter trays and matting held between perforated 
plates, the path of the gases through the trays and 
the medium being shown by arrows in Fig. 3. This 
cleaner gives very ready access for cleaning purposes, 
and provides for simple replacement of parts in the 
event of damage. 

The air for combustion in the engine is drawn through 
a mushroom valve controlled by the driver to a wet 
filter under the bonnet. This filter may be of either 
the fixed oil or surging-oil type, according to circum- 
stances. In the latter type, the surging oil passes 
over gauze material which is kept clean and washed 
by the oil. The various units of the plant are connected 
either by flexible or by weldless steel tubing, the flexible 
tube connecting the two cleaners being visible in Fig. 1. 
It is stated that no special knowledge or experience 
is necessary in order to operate the plant. The 
engine can be started on gas in a few minutes after 





lighting the fire, the employment of petrol for this 
purpose being unnecessary. The plant operates by 
engine suction, no injurious fumes are given off when 
the engine is stopped, and it is stated that the 
exhaust gas is considerably purer than that from an 
engine running on petrol, The engine is controlled 
by the usual butterfly throttle. In order to obtain a 
high engine efficiency, the company supply a special 
cylinder head or special pistons to increase the com- 
pression ratio. The special head is preferable, as the 
design improves the turbulence and scavenging effects, 
in addition to increasing the compression ratio to the 
desired figure. 








Historic AEROPLANES AT THE SCIENCE MUSEUM.- 

The Science Museum, South Kensington, is exhibiting, 
for about six weeks from the opening date on May 17th, 
a collection of historic aeroplanes lent by Mr. R. G. J. 
Nash. The collection ison view in No. | Gallery as a 
supplement to the permanent National Aeronautical 
Collection, which contains the original Wright biplane 
of 1903. The special exhibition, which includes both 
pre-war and wartime machines, illustrates the rapid 
development of the aeroplane during the war period. 
Some typical machines on view are :—A 1909 Bleriot 
monoplane, T XI, with a speed of 40 m.p.h.; a 1911 
Bleriot, Type XXVII, with a speed of 80 m.p-h.; a 
German Fokker D. VII fighter; and a Sopwith Camel 
of 1917, with the excellent performance for the time 
of 113 m.p.h. at 10,000 ft. The famous Vickers Vimy 
biplane, developed for long-range bombing, and used by 
Alcock and Brown for the first non-stop flight across 





the Atlantic in 1919, is on view in No. 6 Gallery. 
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NICKEL-IRON-ALUMINIUM 
PERMANENT-MAGNET ALLOYS.* 


By Water Berrerinae, B.Sc., Ph.D., A.Inst.P. 


Unti about twenty years ago the best materials 
available for use as permanent magnets were the 
chromium and tungsten steels, but in 1917 Honda and 
Takagi announced the discovery of a cobalt steel 
possessing much superior properties. Such steels were 
not developed for some years, chiefly on account of 
the high cost of the alloy, but later they came into 
fairly general use, cobalt contents of 9 per cent., 15 per 
cent. and 35 per cent. being adopted as standard. 
In 1932, Mishima obtained a patent for an alloy of 
iron, nickel and aluminium giving properties superior 
to the best cobalt steels and being considerably cheaper. 
The chief characteristic of this alloy is a much higher 
coercive force, about 500 oersted, than that of the 
earlier steels. Several modifications of the basic 
nickel-iron-aluminium alloy have been proposed, but 
the only one which is in general use, in Great Britain 
at any rate, is one in which an addition of cobalt is 
made. 

Other alloys of high coercivity proposed for use as 
permanent magnets in recent years are the iron-cobalt- 
tungsten and iron-cobalt-manganese alloys of Késter, 
the new K-S steel, an alloy of iron, cobalt, nickel and 
titanium discovered by Honda, and the nickel-copper- 
iron alloys of Neumann, the latter being unique among 
the precipitation-hardening alloys in being mechanically 
soft and easily machinable—a valuable property in 
certain cases. The powdered-oxide magnets discovered 


by Kato and Takei are interesting and are valuable in | 


some instances, but are rivalled in their field by the 
pressed powders of the nickel-aluminium series held 
together with a plastic. The latter have the high 
coercive force of the solid alloys, but the breaking of 
the magnetic circuit by the binding medium reduces 
the remanence by about 50 per cent. Only of theoretical 
interest at present are alloys of platinum with iron and 
cobalt, which have the best permanent magnetic 


properties yet discovered, coercive forces as high as | 


2,600 oersted being recorded. 

The nickel-aluminium alloys and those derived from 
them are the only ones of the modern alloys which 
have come into general use, and much development 
work has been carried out on them. 
tions dealing with their properties from both practical 
and theoretical aspects have appeared, and the present 
paper is an attempt to embrace the results which have 
already been published with much original work which 
was carried out in the years 1933-36 in the labora- 
tories of Messrs. Joseph Lucas, Limited. The reports 
of all workers agree in finding that the mechanical 
properties of the alloys are poor, the metal being hard 
and brittle (Rockwell C 45-50), and unworkable except 
by grinding. Forging is not possible ; attempts at this 
resulting in the metal crumbling into its individual 
grains. When fractured, the metal shows a coarse 
granular structure, the coarseness depending to a large 
extent on the temperature at which the metal was cast. 

Following much preliminary work, mainly on samples 
cast in chill moulds of cast iron, which agreed with 
the results of other workers in indicating that the 
cooling rate has a profound influence on the subsequent 
magnetic properties, it was decided to explore fully 
the most favourable region of composition, varying the 
nickel content between 23 per cent. and 29 per cent. 
and the aluminium content between 8 per cent. and 
17 per cent. Magnets cast in sand moulds have initially 
poor magnetic properties, but are mechanically superior 
to chill-cast samples, the latter, unless of compact 
shape, having a tendency to crack in the moulds. The 
magnetic properties of sand-cast samples can, however, 
be improved so as 10 be better than those of chill-cast 
ones by reheating to a temperature in the region of 
1,100 deg. C. and quenching either in an air blast or, 
better, in hot water. The temperature of the water, 
controlling as it does the cooling rate of the sample, 
influences the magnetic properties, and an optimum 
temperature to give the best results can be found. 
After such a quench, controlled so as to give the best 
results, a magnet can be still further improved 
by reheating to a temperature in the region 
of 600 deg. to 700 deg. C. for a period of | hour to 
5 hours, the improvement being chiefly confined to 
the remanence; excessive tempering results in a 
reduction of the coercive force. Sand-cast magnets 
treated in this way have a remanence about 10 per 
cent. greater than can be obtained by chill-casting. 

The investigation of the properties of the alloys was 
conducted under three headings: (1) Determination 
of the critical quenching temperature, i.¢., the tem- 
perature above which it is necessary to heat a magnet 
before quenching ; (2) determination of the optimum 
cooling rate in the quench; (3) investigation of the 


* Paper presented before the annual meeting of the 
Iron and Steel Institute, held from May 3 to 5, 1939. 
Abridged. 


Several publica- | 


effect of tempering and the determination of the 


maximum magnetic properties. 

The melting of the alloys was carried out with a 
20-lb. high-frequency furnace of the Ajax-Northrup 
type operated by a spark-gap and condenser generating 
set. Sillimanite crucibles were used and the metals 
were melted in the air with no special precautions to 
prevent oxidation. The component metals used were 
Armco iron, commercially pure aluminium, and Mond 
nickel pellets. The alloys were cast at 1,550 deg. to 


1,600 deg. C. in sand moulds in the form of rectangular | 


blocks measuring approximately 44 mm. by 37 mm. by 
18 mm., which dimensions were adopted as the standard 


critical value, since the properties were reasonably 
constant, the remanence being particularly so, when 
quenched from above the critical temperature, but 
irregular and much poorer when quenched from below. 
The temperatures were plotted in the form of a solid 
diagram of the usual type for a ternary alloy, and 
vertical sections of this diagram along planes of con- 
stant nickel content are reproduced in Fig. 1, on 
this page. A microscopical examination showed that 
on crossing the boundary a marked change in structure 
occurred, those samples quenched from above the 
critical temperature showing in all cases a uniform 


| solid solution, while in those quenched from below a 


size of test-piece. All the alloys were analysed chemi- | 


cally, and a comparison with the charged compositions 
showed that, in general, a gain of aluminium of 0-3 per 
cent. to 0-5 per cent. occurred at the expense of the 
iron, the nickel remaining very close to the charged 
percentage. In addition, a silica content of 0-06 per 
cent. to 0-23 per cent. was detected. 

Magnetic Measurements.—The magnetic properties 
were determined with a magnet testing apparatus,* in 
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which the magnet under test supplies the field for a 
small generator, the armature of which consists of a 
rotating iron disc, and the demagnetising field is 
applied by a coil surrounding the magnet. The 


direction of magnetisation was always parallel to the | 


longest dimension of the standard sample. A mag- 
netising field of 3,000 oersted to 4,000 oersted was used, 
higher fields being found to give no improvement in 
the measured properties. For each sample the values 
of remanence, coercive force and B H,,,, were deter- 
mined, the latter being the maximum product of the 
flux density and the applied field as the demagnetisa- 
tion loop is traversed. It has been shown by Evershedt 
that the value of B Hay. is a measure of the available 
energy of a magnet, and in the following work it has 
been taken as the figure to consider in choosing the 
best magnet of a series. There was a probable error 
of 1 per cent. in the coercive-force measurements and 
of 2 per cent. in the values for the remanence and 
BHmax, The instrument was arranged to measure 
4-1, the flux in the magnet due to its own ferro- 
magnetism, and not B, the total flux, and the figures 
quoted have all been converted to correspond to the 
total flux. For the earlier magnet steels the difference 
between 427I and B was small compared with the 
total flux, but for modern alloys with high coercive 
forces the difference is important. 

Critical Quenching Temperature.—The critical quench- 
ing temperature was located for each alloy by quenching 
samples from temperatures at intervals of 50 deg. C. 
in water at 75 deg. C., which temperature gives a 
favourable cooling rate, if not the optimum, for a 
sample of the standard size. The magnetic properties 
of the quenched samples were measured, and these 
clearly indicated whether the temperature from which 
each sample was quenched was above or below the 


® British Standards Institution Specificat ion No. 406- 


1931. 
t See Journ. Inst. Elect. Engrs., vol. 58, page 784 (1920). 





duplex structure was observed. As mentioned later, 
this duplex structure is easily resolved into two phases 
in the case of alloys with a critical temperature in the 
region of 1,200 deg. C., but is much finer and not 
clearly resolvable in the case of those alloys for which 
the temperature lies in the horizontal portion of the 
curve at approximately 1,000 deg. C. The curves of 
Fig. 1 agree reasonably well with the boundary between 
the « phase and the region in which « and y phases 
co-exist, as determined by Késter, who investigated 


| the constitution of alloys of nickel, iron and aluminium. 


Késter’s research covered a much wider field than that 
being described, and consequently he made fewer 
observations in the restricted region, and did not, 
therefore, observe the inflection in the boundary 
shown in Fig. 1, but made his boundary fall uniformly 
between 8 per cent. and 15 per cent. of aluminium ; 
this point is, however, further discussed when con 
sidering the results of the X-ray examination of the 
alloys made by Bradley and Taylor. 

Optimum Cooling Rate.—Before determining the 
optimum cooling rate for each alloy, an investigation 
was made to find to what extent the cooling rate of a 
sample of the standard size depended on the tempera- 
ture of the water hath in which it was quenched. 
A sample was cast with a hole 4 mm. in diameter 
through its centre and parallel to its longest dimension, 


| in which a. balse-metal thermocouple was inserted with 


its junction at the centre of the block and the wires 
emerging in opposite directions ; except at the actual 
junction, the wires were insulated from the sample 
with silica tubing, and the holes were stopped up with 


| fireclay to prevent the entrance of water. A quickly 


responding instrument was used to indicate the tem 
perature, and a record of the cooling curve was made 
by interrupting the trace of a pencil on the surface of 
a rotating drum as the indicator passed each 50 deg. C. 
of the scale. The bath used for quenching the sample 
consisted of a tank, 1 ft. by 2 ft., containing 10 in. 
depth of water, and the sample was supported in a 
wire basket 6 in. below the surface of the water, which 
was not stirred in any way, the only agitation being 
due to convection. The sample containing the thermo- 
couple was heated to 1,100 deg. C., and when the 
temperature indicator was steady the sample was 
quenched in the water at the selected temperature, and 
the rate of fall of temperature was recorded on the 
rotating drum. The curves obtained in this manner, 
although not quite straight lines, showed that the 
temperature of the sample fell at a fairly uniform 
rate over the entire range. 

The optimum cooling rate for each alloy was deter- 
mined by quenching a series of samples from above 
the critical temperature and varying the temperature 
of the quenching bath by 5 deg. C. from sample to 
sample. Fig. 3 shows the effect of this variation on 
the magnetic properties of a typical alloy, containing 
Fe, 62-8 per cent.; Ni, 24-5 per cent.; Al, 12-7 per 
cent.; and SiQ,, 0-08 per cent. It is to be noticed 
that an increase of the water temperature, 1.€., 
decrease of the cooling rate, reduces the remanence 
but increases the coercive force, so that the value of 
B Hymax., Which is, of course, closely related to the 
product B, x Hg, rises to a maximum at what is 
taken as the optimum water temperature for that 
alloy. By plotting in a similar manner, the magnetic 
characteristics of the quenched samples against the 
water temperature, the optimum temperature was 
determined for each alloy, and was converted to the 
equivalent cooling rate at 1,000 deg. C. by the curve 
shown in Fig. 3. Since the cooling rate is fast, the 
rate measured at the centre of the sample will not be 
followed at all points—the outer layers of the sample 
in contact with the water will cool more quickly than 
the inside. The true optimum cooling rate for each 
alloy will therefore be rather faster than the rate 
determined at the centre of the sample, but this latter 
serves well for the investigation of the variation of 
cooling rate with the composition. 

The optimum cooling rates determined in the manne" 
described were plotted against the composition in the 
form of a solid figure. The errors in the individual 
determinations were fairly large, no doubt owing to 
the fact that the maximum in the value of B Hmax. '§ 
not very sharply defined, but it was possible to form @ 
smooth surface which embraced reasonably closely all 
the observed values. Vertical sections of this surfaee, 
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| 
parallel to planes of constant nickel content, showed |to the highest value of BHyax, attainable after 
that the main factor controlling the optimum cooling | quenching in water at the optimum temperature and 
rate of an alloy is the aluminium content, those alloys | tempering at 600 deg. C. It is clear that every effort 
containing more aluminium requiring to be cooled | must be made to keep the carbon content as low as 
more slowly. The nickel percentage has a somewhat possible, but it has been stated that a small addition 
smaller effect, higher nickel contents necessitating | of titanium, about 0-3 per cent., is helpful in overcoming 
faster cooling rates. its deleterious effects, presumably by taking the carbon 
Effect of ‘1 empering.—The samples used in the deter- | into solution in the « phase. 
mination of the optimum cooling rates were all tempered Additions of Copper.—A usual practice in the pro- 
at 650 deg. C., which had been found to be the most | duction of these magnet alloys is to make an addition 
suitable temperature, since at lower temperatures the of approximately 5 per cent. of copper, which increases 
improvement in properties was not so great, while the remanence to some extent. An examination of the 
at higher temperatures, although no greater improve- | properties of alloys containing varying copper contents 
ment in properties was obtained, the maximum was | was made, two lines being followed : the first in which 
reached in a shorter time and it was impracticable to|the aluminium content was maintained as close to 
obtain reliable tempering curves; ¢.g., at 700 deg. C. |13 per cent. as possible, and the second in which 
the maximum B Hymax. value was reached in about | variations in the aluminium content were made, the 
30 minutes, which was too short a time when compared | copper content and the ratio of the nickel to the iron 
with the 15 minutes required for the sample to heat remaining constant. Twelve alloys were prepared | 
through from ordinary temperatures. At intervals | with copper contents varying between 2 per cent. and | 
during the course of the tempering the samples were | 15 per cent. and nickel between 18 per cent. and 25 per | 
removed from the furnace and cooled to ordinary | cent., the aluminium in all cases being between 13 per | 





An increase of aluminium in the ternary alloys was 
| found to require a slower cooling rate, and it was 
felt that the further reduction in cooling rate necessi- 
tated by the addition of copper would probably give 
a satisfactory alloy. Alloys were prepared with the 
aluminium varying between 11 per cent. and 16-5 per 
cent., the copper being constant at 4-5 per cent. and 
the nickel-to-iron ratio being 24:59-5. By deter- 
mining the most favourable cooling rate for each alloy 
of this series the optimum aluminium content was 
found to be 13-5 per cent., which agrees with the 
value found for the ternary alloys, but by cooling 
samples in still air the magnetic properties shown in 
Fig. 13, on this page, were obtained, from which it is 
seen that quite satisfactory magnetic properties are 
obtained with aluminium contents between 14 per cent. 
and 16 per cent.; but great care must be taken not 
to exceed 16 per cent., otherwise a rapid decrease in 
coercive force sets in. The properties plotted were 
obtained by tempering for 4 hours at 550 deg. C. after 
the air-quench. The air-cooling alloy is, of course, 
only of value for magnets of complicated shape which 





temperatures in order to measure the magnetic pro- | 
perties. 
with the duration of the tempering was determined for 
each sample; the tempering was always continued 
until the value of B Hy,ax, had passed its maximum. 
By examining the tempering curves of all the 
samples of one alloy it was possible to select the best | 
magnetic characteristics for that alloy and to specify | 
the treatment required to produce them. The tempering | 
did not in any case change the optimum cooling rate | 
of an alloy, i.ec., after tempering, the best magnet of a | 
series was always the one which had the best properties | 
after quenching, although the tempering produced a | 
greater improvement in the properties of a magnet | 
which had been quenched at a rate faster than the 
optimum, the coercive force in such a case improving | 
before falling off again. The maximum magnetic 
properties of each of the 26 alloys examined were 
determined from the tempering curves, and solid 
models were prepared to represent the variation of 
remanence, coercive force and B Hay, with composi- 
tion. The values of the remanence and coercive force 
plotted in this manner were not the maximum values 
of these properties considered independently, but those 
associated with the maximum value of BHmax The 
solid diagrams were surveyed, and contour lines derived | 
from them indicated that the remanence is not very 
much dependent on the aluminium content of the 
alloy, but is largely controlled by the nickel content, 
being greater for lower percentages. The coercive 
force, on the other hand, depends very much on the 
aluminium content, reaching a maximum for alloys | 
containing about 13 per cent. of this metal; the | 
nickel content also influences the coercive force, but in | 
an opposite direction to the remanence, a_ higher | 
percentage producing a higher coercive force. The 
combined effect of these variations is to produce 
variations of B Hmax., @ maximum being obtained for 
the alloy of the composition iron 60-4 per cent., 
nickel 26-7 per cent. and aluminium 12-9 per cent. 
The magnetic properties of this alloy, after being | 
quenched from 1,100 deg. C. at a rate of about 28 deg. C. 





In this way the variation of the properties | Fig.9. 
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cent. and 13-5 per cent. These alloys were examined 
in exactly the same manner as the ternary alloys, 
the critical quenching temperature, optimum cooling 
rate in the quench and the correct period of tempering 
being determined for each cast. 

The critical temperature was found to be only 


| slightly affected by the presence of the copper, being | 


per second at 1,000 deg. C. and then tempered at 
650 deg. C. for 4 hours are :— 


|reduced by about 50 deg. C. from the value for a} 
| corresponding copper-free alloy, but the optimum 


Remanence 6,900 lines per sq. cm. | cooling rate was definitely decreased, a quench in 
Coercive force rk y | water at 90 deg. to 100 deg. C. being found to be 
BHymax. --- 1-35 x F the most satisfactory for standard-sized samples of all 


would crack when quenched in water, since the value 
| of B Hmax. obtainable is some 15 per cent. lower than 
the best which can be attained by hot-water quenching. 
Nickel-Iron-Aluminium-Cobalt Alloys.—Magnets of 
| nickel-iron-aluminium-cobalt alloy with or without 
| additions of copper are marketed under the name 
|“ Alnico”” and have somewhat better properties than 
| the simpler nickel-aluminium alloys. An exploration 
| of this series of alloys was also made, but not so 
exhaustively as for the other alloys, on account of 
both the greater number of different alloys necessary 
| with a five-constituent system and also of the greater 
cost of the alloys. In all, some 63 different alloys were 
| prepared with compositions in the following ranges :— 
| Nickel, 16 per cent. to 26 per cent.; cobalt, 4-5 per 
| cent. to 16-5 per cent.; aluminium, 7 per cent. to 
13 per cent.; copper, 5 per cent.; remainder, iron. 
| Many of the casts prepared were of only 500 g. weight, 
| four samples measuring 12 mm. by 21 mm. by 42 mm. 
| being obtained, but these were found to be sufficient 
| to give a good indication of the magnetic value of an 
| alloy, even if a complete examination of its charac- 
teristics was not possible. 
It was found that all these alloys needed to be 
| quenched from a much higher temperature in order to 
preserve a single-phase structure, and hence to obtain 
| good magnetic properties, than the cobalt-free alloys ; 
| 1,200 deg. C. is generally high enough, but 1,250 deg. 
| or even 1,300 deg. C. is required as the nickel content 
| increases above 20 per cent. and with aluminium less 
than 11 per cent. This introduces a difficulty in 
| practice, for the alloys are less heat-resisting, and with 
| the higher temperatures a considerable loss in the form 
| of scale may occur on heat-treatment if suitable pre- 
| cautions are not taken to keep a reducing atmosphere 
| present. If the aluminium content is allowed to fall 
| as low as 8 per cent., it is impossible to obtain a single- 
| phase alloy, even chill-cast samples showing the presence 
| of two phases. 
| The optimum cooling rate was not determined 
accurately for each alloy, but those in the most favour- 
able region of composition were sand-cast to the stan- 
dard size (44 mm. by 35 mm. by 18 mm.), and the usual 
survey of cooling rates was made. It was found that 
for alloys in the range of composition, 20 per cent. to 
23 per cent. nickel, 9 per cent. to 11 per cent. aluminium, 
10 per cent. cobalt, and 5 per cent. copper, a water-bath 


Effect of Carbon.—Mishima’s patent specification | 
suggested that a carbon content up to 1-5 per cent. 
might be permissible, but this has not been found to 
be true, for even a very small addition of carbon 
causes a considerable drop in the magnetic properties. 
The effect was investigated by making additions of | 
carbon up to a maximum of 1-5 per cent. The standard 
composition adopted was iron 60-5 per cent., nickel 
26-5 per cent. and aluminium 13-0 per cent., and | 
additions of carbon were made by replacing some of 
the Armco iron by white iron containing approximately | 
4 per cent. of carbon. The additional carbon, therefore, 
reduced the iron content only, the nickel and aluminium 
contents remaining constant. Five alloys were prepared 
and examined in exactly the same manner as the 
carbon-free alloys. The critical quenching temperature 
was not found to be at all sharply defined for alloys 
with more than 0-14 per cent. of carbon, the magnetic 
properties increasing slowly with the quenching tem- 
perature even up to 1,350 deg. C., at which temperature | 
the solidus had been passed for alloys with the highest | 
carbon contents. Microscopic examination of the 
quenched samples showed that a single phase had not 
been attained at 1,350 deg. C. in alloys with more than 
0-14 per cent. of carbon, the additional phase being 
present at the grain boundaries of the normal « solid 
solution. This, of course, prevents the attainment of 


good magnetic properties, and it will be seen from 
Fig. 9, on this page, that rapid deterioration sets in 
with an increase of carbon content. 

The magnetic values plotted are those corresponding 


the alloys, compared with 70 deg. C. for an alloy 


containing 26 per cent. of nickel, 13 per cent. of 


aluminium and no copper. It was also found that in 


| all copper-containing alloys the tempering process 


proceeded more easily than in the ternary alloy, and 
a temperature of 550 deg. C. was used, since it gave 
better control of the process than a higher temperature 
with a necessarily shorter period ; 3 hours to 5 hours 


| temperature of 90 deg. to 95 deg. C. is best, there being 
|a tendency to slower cooling rates with increasing 
| nickel content. Variation of the cooling rate for any 
| one alloy has the same effect as that observed for the 
| nickel-aluminium alloys, namely, faster rates give 
| higher values of remanence and slower rates increase 
|the coercive force. The effect of the succeeding 
tempering at 650 deg. C. is, however, somewhat different, 


for little or no increase in remanence is observed, while 


|and copper. 


was found to be the best duration of the tempering | 


t 550 deg.C. Th : tic sitnament considerable increase in coercive force is obtained, 
an aa © maximum magnetic properties were | Darticularly in those alloys which have been more 


lotted in the form of a solid diagram for a ternary |* 53) : a 
an the three variable constituents being nickel, iron his ed Morag hy A geracal chet anti neek, 
It was found that the most efficient | ;, general, still the best after tempering, one which 
alloy has the composition iron 59-5 per cent., nickel | 14.” received a faster quench becoming superior on 
24 per cont., a 13 per cent., and re Lgl | account of its greater increase in coercive force. 
lin heen . ——— eg gn 8+) The effect of varying the copper content was not 
Coercive force "465 mol a | investigated, but in the absence of copper high values 
of remanence are not obtained; an increase of the 


iat. s30 1-50 x 10°. ot ( 
The properties were realised by quenching a standard- | cobalt percentage within the range examined produces 


shaped sample from a temperature about 950 deg. C. | 8 increase of the coercive force with a corresponding 
rs ade 86 deg. C. aod konaen at 550 oa. C, | increase in B Hmax. and little change in the remanence ; 
for a period of 4 hours. It will be seen from these | the rate of increase, however, falls off at the higher 
figures that the effect of the addition of copper is | cobalt percentages, so that it is economically unsound 
entirely to improve the remanence—an increase of | to use more than about 10 per cent. to 12 per cent. 
approximately 7 per cent. being obtained. | From the curves obtained, it was found that an alloy 

The second series of copper-containing alloys was | containing cobalt 10 per cent., copper 5 per cent., 
made with the object of obtaining an alloy which would | nickel 23 per cent. and aluminium 10 per cent. will 
give good magnetic properties after cooling in air, the | have the highest value of B Hmax.» namely, 1-80 x 10°, 
need for which is felt in castings of a complicated shape, | the remanence being 7,350 lines per square centimetre 


| which tend to crack very easily on quenching in water. | and the coercive force 625 oersted. The correct heat 
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treatment to obtain these figures with the standard- 
sized sample is a quench from 1,300 deg. C. in water at 
90 deg. C. followed by tempering for 2 hours to 4 hours 
at 650 deg. C. From the investigations made, it seems 
possible that an increase of the nickel content above 
23 per cent. would produce even higher values of 
B Hyax: than those recorded, but no investigation 
has so far been made in that region. 

Cause of High Coercive Force.—In considering the 
properties of these alloys from the theoretical view- 
point, the chief problem is to account for the excep- 
tionally high coercive force. A satisfactory and complete 
theory of the coercive force has not yet been formulated, 
but it is well established that in many cases it is 
associated with distortion of the ferromagnetic crystal 
lattice by the precipitation, or tendency towards pre- 
cipitation, of a second phase. The investigations of 
Bradley and Taylor have led to the suggestion of a 
somewhat modified constitutional diagram for the 
ternary system, the alloys used for permanent magnets 
lying in an area which, in equilibrium, consists of 
two a phases (called 8 phases by Bradley and Taylor) 
instead of the area of « and y given by Kdéster’s dia- 
gram. These two « phases differ in lattice size by 
0-3 per cent., and both are ferro-magnetic. It is 
suggested by Bradley and Taylor that in the condition 
of highest coercive force the precipitation of the second 
a phase has just commenced, but on account of the 
coherence of the metal the atoms in the nuclei are 
constrained to remain at the same distance apart as 
in the parent lattice, resulting in immense strain. 
Such strain would not be detectable by broadening of 
the lines of the X-ray diffraction pattern, since only 
heterogeneous strain producing irregular atomic dis- 
tances gives that effect. 

\n examination of the critical quenching temperature 
curves, Fig. 1, page 632, affords some support to the 
suggestions of Bradley and Taylor, for the sudden drop 
in the critical temperature over the range 1,200 deg. 
to 1,000 deg. C. coincides very closely with the boundary 
between the « + a, +- y field and the a + a, field 
given by the latter investigators, while the fall in 
temperature from 1,000 deg. C., commencing in the 


region 15 per cent. to 16 per cent. of aluminium, | 


corresponds to their boundary between the a + a, 
field and the a, field. Microscopical examination of 
alloys heated below the critical temperature also 
supports the suggestion, for alloys with a critical 
temperature near to 1,900 deg. C. possess a clearly- 
defined duplex structure, while when the critical 
temperature is near to 1,000 deg. C. only a finely- 
mottled structure is found, which cannot be satis- 
factorily resolved into two phases, although it is 
clearly not a uniform solid solution; the difference 
may, however, be explained by the greater atomic 
mobility at the higher temperature. The results of 
Bradley and Taylor explain the absence of line broad 
ening in the investigations of the other workers and 
also confirm the tentative suggestion of Burgers and 
Snoek of the presence of a second « phase, but do not 
account for the y phase which is found by all the other 
workers after tempering the alloys at high temperatures. 
The detection of a superlattice in the alloys is very 
interesting in view of the suggestion of Jellinzhaus 
that the extremely high coercive force of certain 
cobalt-platinum alloys is due to an ordered atomic 
state. It is possible that both intercrystalline stress 
and the superlattice structure are contributory factors, 
and it is clear that the problem of the hivh coercivity 
of these alloys has not yet been completely solved. 








RAILWAY ELECTRIFICATION 
{IN FRANCE. 


Wiru the completion of the Tours-Bordeaux line, 
the latest programme of railway electrification in 
France has come to an end and no provision for further 
work of this class has been made in the Budget for the 
current year. The Tours-Bordeaux section forms part 
of the longest electrified stretch of line in the country, 
which runs from Paris via Tours, Poitiers, Angouléme 
to Bordeaux, and thence onwards, via Dax, to the 
Spanish frontier at Hendaye. The electrification has 
actually been carried a few miles into Spain to Irun, 
in the north-west corner of that country. The total 
length of line is 820 km.. and forms an important 
artery running almost from north to south of France. 
From Orleans on this line, a second north and south 
trunk line connects with Toulouse. The northerly 
section of this, from Orleans to Brive, a length of 
378 km., has been electrified, as also has the southern 
part, from Montauban to Toulouse. This north and 


south line is extended in a south-easterly direction to 
Cette on the Mediterranean, this section, which passes 
through Narbonne and Béziers, and has a length of 
278 km., also being electrified. The Montauban-Cette 
connection also forms part of the main line connecting 
the Mediterranean with the Atlantic at Bordeaux. 
This Toulouse-Cette line, which thus forms part of 
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the two main connections from Paris and Bordeaux 
to the Mediterranean, also forms an important 
section of the main line which runs more or less parallel 
with the Pyrenees and makes connection with the other 
main line from Paris at Hendaye. From this line a 
number of electrified branches run south to the 


Table I, taken from the reports of the Union Inter 
nationale des Chemins de Fer, shows the amount of 
electrified track on the various French railway system: 

The total length of electrified line in France ix 
| slightly over 7 per cent. of the railway mileage. This 
is a low figure in comparison with some other countries. 








Taste I. 


Track in Km. | 


Track in Km. 





Not Electrified j Electrified. 
' 
Railway 
Three Three 
Single. Double. or More Total. Single. Double. or More Total 
Tracks. Tracks. 
Alsace - Lorraine - Guillaume - | | 
Luxembourg Railway | 8380 1,383 44 2,307 - 
Eastern Railway 8381 4,263 72 5,216 - 
State Railway 5,557 3,750 35 9,342 — 260 58 31s 
Northern Railway | 1,290 2,498 42 3,830 . | — 
P.L.M. Railway 4,951 4,669 157 9,777 37 135 172 
Paris-Orleans Railway 4,952 1,797 6,749 555 9 644 
Midi Railway 2,122 330 2,452 970 893 | 1,863 
Total 20,633 18,690 350 39,673 | 1,007 1,843 147 | 2,997 


Pyrenees. The longest is that from Toulouse to Ax-les 
Thermes, from which an extension crosses the frontier 
at Puiscerda, in the neighbourhood of Andorra, and 
connects to Barcelona. Another line, 36 km. Jong, 
runs from Montréjean to Luchon, while a third, starting 
at Pau, runs to Canfranc just over the frontier and on 
to Saragossa. There are also a number of minor lines 


running south to the Pyrenees, all of which are elec- | 


trified. In addition to these lines running south from 
this main line, there is also a single-track electric 
railway, 280 km. long, running north from Béziers to 
Neussargues in the Auvergne mountains. Another 
electric line in this part of France which may be 
mentioned is a 24-km. branch from the Bordeaux- 
Hendaye line connecting Brétigny and Dourdan. In 
addition to these electrified lines in the south, or 
connecting with the south, there is an important 
electrification on the Brittany line, extending from 
Paris to Le Mans; part of the main line to Italy via 
the Mt. Cenis tunnel is also electrified over a distance 
of 135 km. on the French side, the electrification 
extending from Culoz to Modane on the frontier. 
Finally mention should be made of the considerable 
mileage of suburban electrified lines in the Paris area. 

The reasons which have influenced the decision to 
electrify the various lines that have been dealt with 
vary in the different cases. Density of traffic or con- 
venience for suburban operation are sufficient reasons 
to explain the conversion of the lines round Paris, 


while the heavy traffic carried would appear to have | 
been the determining factor in the electrification of | 
the Paris-Le Mans line and the main trunk line to} 


Bordeaux. In other cases the difficult nature of the 
country traversed gives the explanation. An excellent 
example of this is furnished by the single-line railway 
from Béziers to Neussargues. This traverses a very 
mountainous country and has an average gradient of 
30 in 1000. The same consideration, in conjunction 
with the heavy nature of the international traffic, 
weighed in the case of the Mt. Cenis line. Incidentally, 


it may be said that the increased capacity of this line | 


owing to electrification proved of great value during 
the war after the Italian collapse at Caporetto. The 
large amount of electrification which has been carried 
out in the neighbourhood of the Pyrenees is sufficiently 
explained by the abundance of water power in the 


neighbourhood. Despite what has just been said about | 


the Mt. Cenis line, there is a considerable and weighty 


opinion in France that the electrification of main lines, | 


particularly in the neighbourhood of frontiers, is 
strategically undesirable. This probably explains the 
fact that no electrification has been carried out on 
either the Northern or Eastern Railways. 

As already stated, there is no immediate prospect of 
further important electrification work in the country, 
but industrial firms which would be concerned are hope- 
ful that some new work may be started next year. 
There is no agreed main plan for railway electrification 
and individual schemes are examined by the Ministry 
of Public Works as they are put forward by the railway 
administrations. It is probable that the first project 
to be given serious consideration would be the line 
from Brive to Montauban, as this is the only section 
of the Paris-Toulouse line still not electrified. Another 
important section of a main connection still awaiting 
conversion is the line from Bordeaux to Montauban, 
which forms part of the railway running from Bordeaux 
to Cette. Although it is understood that no plans have 


yet been worked out, it would appear that the extension | 


of the Paris-Le Mans electrification to Nantes may 
be included among the major works undertaken in the 
future. This line connects with the important indus- 
trial towns on the River Loire and carries a heavy 
traffic. Following these schemes, it is possible that 
the electrification of the Paris-Le Havre line might be 
considered, 


}such as Switzerland, but in actual total length of 
| electrified lines France stands third among European 
| countries, being surpassed only by Italy and Sweden, 
as shown by the figures given in Table [I. This table 
relates to 1937, which is the latest year for which com 


Taste II. 
Traffic in Consumption 
Coustes Electrified Km.-Tons of Electricity 
. lines in Km. in Thousand- in 

Millions. Million K Wh 
Italy .. . 3,929 22-2 831 
Sweden 3,355 11-5 417 
| France 2,997 19-4 518 
Germany é 2,263 21-0 920 
| Switzerland 2,12 11-6 541 
| Great Britain 1,138 — 641 
Austria 900 2-9 | 170 





| 


| plete returns are available. Since many main lines 
lare electrified in France, the train mileage on the 
| electrified lines is 11 per cent. of the total, although the 
proportion of electrified lines is only 7 per cent. 








| MARINE-MOTOR REVERSING GEAR. 
A REVERSING gear for marine motors, designed to 
transmit full engine power either ahead or astern, has 
recently been put on the market by Messrs. L. Gardner 
and Sons, Limited, Barton Hall Engine Works, Patri- 
croft, Manchester. Direct drive is provided when 
operating in the ahead position, and when driving 
{through the reversing gears, the propeller runs at 
|engine speed, the mechanical efficiency being stated 
to be 98 per cent. in these circumstances. The design 
of the gear, which is illustrated in Figs. 1 to 3, on the 
opposite page, generally follows well-known principles. 
but the proportions and lay-out of every component, 
together with the materials employed, have been the 
subject of very careful study. 
The casing is made in two halves, split on the trans- 

mission centre line and bolted directly to the engine 
| crankcase, ensuring true alignment between the gea' 
| and engine crankshaft. The lower half, with the geai 
| in position, can be seen in Fig. 1, while the upper half 
| is shown separately in Fig. 2. On lifting the upper half. 
the internal mechanism can be easily removed without 
disturbing the engine or the lower half of the gear 
easing. A special feature of the design is the one-piece 
main shaft, which ensures the maintenance of accurate 
meshing of the gears. The complete running gear Is 
shown in Fig. 3. At the forward end, shown to th 
left in this figure. the main shaft is spigoted into a 
ball bearing in the engine flywheel, while at the after 
jend it is supported in a duplex ball thrust bearing. 
| mounted in the housing which is bolted to the casing. 
|as shown in Fig. 1. This bearing is capable of taking 
| the full propeller thrust either forward or astern. 
| together with the journal loads due to the weight of 
| the running gear and intermediate shafting. The main 
| housing shown in Fig. 3 contains a multi-plate clutch 
| for the ahead motion, and a bevel-type epicyclic gear 
| train for the reversing motion, the latter being brought 
| into action by holding the housing stationary by means 
| of the contracting brake visible in Fig. 1. The driving 
| spider shown on the extreme left in Fig. 3 is spigoted 
|on the engine flywheel and carries the major portion 
lof the weight of the main housing. The spider 1s 

designed to permit longitudinal movement to allow 

for the free expansion of the running gear and casing 

thus avoiding any thrust on the bearings or gear 
|due to temperature effects. The clutch consists of 
|alternate carbon-steel and phosphor-bronze plates. 
| the surface area being sufficient to ensure that readjust 
|ment will only be necessary at long intervals. The 
| clutch is operated by a sliding sleeve on the main sh«tt 
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differential housing gives a moderate surface speed. | 
The shoes are operated by a shaft provided with | 
right- and left-handed threads, as shown in Fig. 1, | 
and the pivot mounting of the shoes is designed 


engaging with four counterbalanced and spring-loaded 
levers, as shown in Figs. 1 and 3. The simple means 
provided for clutch adjustment will be clear from the 
same illustrations. The trunnion blocks engaging with 





Upper Har or CasING. 


pitch to ensure quiet running and high efficiency. The 
shafts are short and stiff, with a ball bearing on each 
side of the gears, and the casing is extremely rigid. 
The thrust bearing is of the same type as that fitted to 
the reversing gear, but is of greater capacity. It is 
capable of carrying the full propeller thrust either 
ahead or astern indefinitely. The bearings and gears 
are lubricated on a self-contained splash system. The 


| output shaft bearing is provided with a packed gland 


to guard against the possible entry of bilge water. 








‘THIRD REPORT OF THE WELDING 


RESEARCH COMMITTEE.* 


(Concluded from page 604.) 
Report by Mr. L. W. 


Examination of Fatigue Specimens. 


Schuster on the Metallurgical 
Specimens B7 and 


| B14 (see Tables XTV and X\, respectively, on page 604, 


ante) were examined metallurgically in the hope that 
they might help to explain the tendency for fatigue 
cracks to be set up in the neighbourhood of a junction. 
For the purpose of this report, the word ‘* junction,” 
in its metallurgical sense, is defined as the boundary of 


extreme penetration of the weld metal, even though the 
| area included within this boundary may contain small 


isolated areas of parent metal that have not been 
melted. 
From the top surfaces of Specimen B7, it was very 


| clear that independent cracks had broken out. Another 
| well-marked feature was the crack boundaries. 


The 


the sleeve are visible in Fig. 2, and it may be noted that | to give a definite clearance between housing and k did not start f th f : traight 
° pe es | ° : rac ) 2 rr eo * 

they are shown at 90 deg. from their correct position. shoes when operating in the ahead or neutral | crac Gd NOt ste rom m upPe om ace in & evrangn 

7 line, but, among other irregularities, there was a 


positions. Adjustment is effected by the provision 
of splined nuts, locked by split clamping rings, as 
shown in Fig. 1. The driving and driven bevels of the 
differential, together with the four planet wheels, are | 
carried on ball and roller bearings, and provision is | 
latter is, of course, shown inverted, so that the | made to ensure that the meshing of the gears cannot 
cranked shaft will be above the bridge piece on | be affected by either internal or external forces. The 
assembly. The two short levers on the crankshaft | gears are made of alloy steel, hardened and tempered. 
are pinned to the loose end of the link shown in| The tooth surfaces are proportioned to give a low 
the end of the lever for actuating the brake shoes in | bearing pressure to ensure long life and to enable the 
Fig. 1, the link being photographed at 180 deg. | full engine power to be transmitted continuously. 

from its position on assembly. The rotation of the! The lubrication is entirely self-contained, and 
cranked shaft in one direction therefore opens the | separate from that of the engine and reducing gear. 
clutch and applies the brake to give the reverse motion, | A simple ram pump, driven from the eccentric on the 
and releases the brake and closes the clutch in the other | main shaft, shown to the right of the clutch sleeve in | 
direction to give the forward motion. The gear is| Fig. 3, circulates oil through passages drilled in the 
supplied with either wheel or lever control. In the} shaft to all the working parts. The oil leaving the 


They are mounted on a bridge-piece pivoted on the two 
sides of the upper half-casing, and are swung over by a 
lever extension engaging with the track cam mounted | 
on the cranked shaft shown in Fig. 2. This cranked 
shaft is also pivoted in the upper half-casing. The 


| both sides of the fracture being examined. 
|at the top surface of the weld was mainly unrefined. 


sudden step indicating a strong tendency for the speci- 
men to crack in the plane of the top right-hand corner. 


|The upper surface of the weld was examined micro- 


scopically along its full length at one side of the fracture, 
The metal 


At the point immediately adjacent to the plate the 
grain size was generally small, possibly due to chilling 
or to the addition of grain-forming nuclei. Both sides 
of the crack at a point near the centre lay in weld 


| metal that had not been fully refined, situated about 
| 1 mm. from the junction, 
| which had been cut off the right-hand side of the weld 
| the fracture lay close to the junction, wholly within 


Along the. strip of metal 


overheated parent metal. The silicon content of the 
plate did not exceed 0-01 per cent.; the middle of 


| the top run of weld metal contained 0-14 per cent. 





former case, a bevel pinion on a vertical shaft extending 
through a subsidiary cover engages with the track | 


im, the handwheel being keyed to the _bevel- 
inion shaft at the top. With lever control, the| 
rangement is similar except that the operating 


shaft is actuated from a cross-shaft carrying the lever | 
it the side of the subsidiary cover. Remote control | 
1 be supplied if desired. 
lhe two shoes constituting the astern clutch are | 
vided with deep flanges supported by cross ribs to 
ive a high degree of rigidity, and the area of the | 
tion lining is sufficient to permit of an unusually 
unit pressure, while the large diameter of the | 


bearings drains into the flywheel pit, from which it is | 


lifted by the flywheel itself and returned through the 
channel, visible on the side of the upper half of the 
casing in Fig. 2, to the main sump. The oil is filtered 
before reaching the pump, and a trap is provided to 
collect any solid matter which may be detached from 
the clutch linings. The pump is readily accessible for 


Summarising : the metal was essentially clean and 


| sound, and the junction was free from noticeable defect. 
Along the length of the weld the position at which the 
crack started wavered between the overheated parent 
metal and the portion of weld metal, near the junction, 


having a finer structure than at the interior. 


The 


inspection or adjustment. Reducing gears, giving a |  eagpennd a ak aes Shesafere, oom to er 
2 to 1 or a 3 to 1 ratio, can be supplied for direct + . a , a a ae a ° aon a yo 
coupling to the reversing gear. The gears are made of | Y Fes mire in the mechanical properties of the 
special alloy steel, hardened and tempered, and are | TesPec avP, CLAM. 


proportioned to transmit full power continuously. | * Report of Ciaabibes pointed by the Institution 
They are of the helical type, with wide faces and small ! of Mechanical Engineers. Abridged. — 
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In considering the position of the fracture on the | 
bottom surface of specimen B7, it must be remembered 
that the localisation of the failure near one of the junc- | 
tions must have been largely influenced by the presence | 
of the fracture at the top surface of the plate. 


crack from the bottom surface originated at several | 
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other side of the crack consisted entirely of overheated 
weld metal, and, at that side of the crack, no parent 


metal was visible at any part of the area examined. | 


It may be of significance that, at either side of the 


line through the weld metal, but followed the curva- 


starting points along the length of the weld, and there | ture of the junction, keeping just clear of it. 


was nothing to indicate which of them was the initial | 


point of failure. There were several rapid changes in 
the plane in which the crack broke out from the bottom 
surface, and one area in which the crack lay in three 
different planes in a length of only 0-075 in. was of 


Throughout the examination of specimens B7 and 
B14 no noticeable tendency was observed for a crack 
to follow a junction on account of improper fusion or 
other welding defect. The important starting point 
of cracks which broke out close to a junction, lay 


particular interest. This area was, therefore, selected | either in the weld or in the parent metal ; more often in 


for special examination. 


| the former. 


At such parts, the structure of the weld 


Away from the junctions the weld metal at the sur-| metal might be either fine-grained (chilled), not fully 


face of the plate was unrefined. 


Fig.61. 


At the extreme right | 
REPEATED STRESS TESTS: ZERO MEAN STRESS 


refined, or dendritic, while the structure of the parent 
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of the area, that is towards the middle of the fatigue 
specimen, the crack lay in fine-grained (chilled) weld 
metal, near the junction. Farther towards the left, the 
crack approached nearer to the junction, till at the 
corner it lay only a grain or so away from the junction 
itself. It then turned sharply farther into the parent 
metal and travelled along a zone of parent metal in 
which the structure had been modified by the heat of 
welding. Finally, the crack again turned sharply 
farther into the perent metal and then travelled along 
normal parent metal. At the corner of each step there 
was a ramified continuous crack, which, as might be 
expected, was trans-granular. 


In specimen B14, the top surface of the weld was | 


wholly dendritic right up to the junction. The plate 
contained, as before, less than 0-01 per cent. of silicon, 
the content in the middle of the top run of weld metal 
being 0-12 per cent. 
to a small depth from the top surface, a saw cut was 
made horizontally in th» metal at one side of the crack, 
and the crack was then broken open to the level of the 
saw cut. The progression radiated from a well-defined 
point. The crack confirmed the conclusion reached 
on the course of the fracture at the top surface of 
specimen B7. 

Under the microscope it was found that the initial 
point lay in unrefined weld metal very close to the 
junction, as it did along the whole portion examined. 
Occasionally the crack appeared to cut across an 
isolated grain of unrefined parent metal. The structure 
at that point at the plate side of the crack showed a 
thin rim of weld metal, in general close to the crack. 
Occasional isolated grains of the plate reached up to 
the crack. At other parts of the crack the depth of 
weld metal between the crack and the parent metal 
At the starting point, the metal on the 


was greater. 





As the crack had extended only | 











metal might either be due 
to overheating, or to modi- 
fication through the heat of 
welding, or it might be 
normal. The observ ations made seem to support the 
suggestion that, even when a welded plate is of uniform 
thickness and fusion at the junctions is good, fracture 
near a junction is caused by discontinuity in the mech- 
TABLE XVIII. Details of the Welds Tested. (Fig. 51.) 


(6076 ») 


Curve ¥o.| Details of the Specimens and Test Conditions. 


as-welded condition : 
tested at room temperature. 
2 tested at 250 deg. C. 

3 o» om tested at 450 deg. C 

4 am a normalised at 910 deg. C. 
1 

6 

- 


1 Grade 2 plate ; W welds ; 


annealed at 650 deg. C. 
normalised at 910 deg. c. 
as-welded condition. 
normalised at 910 deg. C. 


o U welds ; 
Grade 3 plate ; P welds ; 


y ma a annealed at 650 deg. C. 

10 Boiler plate (30-7 tons per sq. in.); machined speci- 
mens in Wohler machine and constant bending- 
moment machine. 

11 Boiler plates black on surfaces. 

12 BB all-weld-metal; Haigh machine. Machined all- | 
weld-metal specimens which proved to be of poor 
quality. 

13 BB all-weld-metal; Wéhler machine and constant 


bending moment machine ; machined specimens. 
Mild steel girders (5 in. by 2} in.; 9 Ib. per foot run) 


15 Mild steel girders (5 in. by 24 in. ; 9 Ib. per foot run), 
with rivet holes in flanges. 

16 Welded mild steel girders. 

17 Specimens, 3 in. by 3 in. in section, cut from butt- 


welded plates. 


anical properties of the respective metals. They also 
suggest that there is no appreciable difference between 
the resistance to fatigue stresses of any one of the zones 





Fig. 55. DETAILS OF WELDED DRUMS A,B,£ C 


| of metal in the neighbourhood of a weld of the class in 
question. 

Determination of a Minimum Value of the Repeated 
Stress Range for 250,000 Repetitions of Stress.—Thy 


The | starting point, the crack did not continue in a straight | results obtained at Sheffield University on specimens 


| tested under zero mean stress and fracturing at less 
than 1,400,000 repetitions are plotted in Fig. 51, on 
this page. Particulars of the welds and plates teste: 
are given in Table XVIII, below. 

For the welded specimens referred to in Table XVIII 
the limiting stress for which no fracture occurred at 
less than 250,000 reversals is + 11 tons per square inch 
which is about 70 per cent. of the corresponding figur: 
for the specimens of plain plate. The corresponding 
figure for the riveted strips, quoted as a percentage of 
the value obtained for the plain strip, varied from 
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| 48 per cent. to 70 per cent. Fatigue tests of a riveted 
| joint made in a rolled-steel joist 5 in. deep showed that 
| the joint failed at a stress equal to 67 per cent. of the 
stress at which the undrilled joist failed. Comparison 
on this basis suggests that welds subjected to repeated 
stress compare favourably with riveted joints. 

Slow Repetition Stress Tests on Heated Specimens.— 
These tests were carried out on W welds of grade 3 
plate in the normalised condition. One series was 
| tested at 460 deg. C., and two tests were made at 298 
| deg. C. A minimum stress was applied to the speci- 
men by hanging weights from a knife-edge at the 
| middle of a lever; the range of stress was found by 
| loading a calibrated spring at the end of the lever. 
| The spring was attached to the lever and to an eccentric 
| pin driven through gearing at a speed of about 24} r.p.m. 
The extension of the spring gave the range of stress. 
An electric furnace attached to the frame of the appa- 
ratus was utilised to maintain the specimen at the 
required temperature. Central loading of the speci- 
men was ensured by means of a spherical-seated sus- 
pension at the top and the use of knife-edges at the 
| fulerum and load point of the lever. 
| Two tests were also made on specimens of W weld 
| of grade 3 plate in the annealed (at 650 deg. C.) concli- 
tion at a temperature of 300 deg. C. For each test 
the amount of creep was very small and the test was 
stopped after about 100.000 repetitions. The experi- 
ments showed that, at the temperatures of the tests, 
creep is the important phenomenon, and creep takes 
place in the parent metal as well as in the weld meta! 
They indicate that, for slowly-repeated stresses, fract' 
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takes place at a much lower fatigue range than for square inch and also to determine the maximum extent | ing plant for a particular district. Finally, there is the 
repeated stresses at a frequency of about 1,000 cycles | to which each drum was out of circularity. | economic factor, which not only concerns the production 
er minute. On beginning each test, the cycles were timed to | cost of the components but also involves the labour 
The results of the repeated stress tests may be sum- | operate in a standard manner as follows :— | cost of replacement when this becomes necessary. 
marised as follows :— Seconds. For the pug-mill knives, forty-two different ferrous 


(1) As far as resistance to repeated stresses is con- Pressure pre from 0 to 1,100 lb. persq. in. 3-5 alloys were tested in two horizontal Bonnot mills, in 
cerned, there is little to be gained by either annealing ” steady at 1,100 - per'e4, oe 1-0 | which the dry ground material is introduced into the 
(stress-relieving) or normalising. » Salling from 1,160 to © Ib. pee 8-5 | first mill and most of the tempering water added during 
' (2) There is definite advantage to be obtained by oe tee. Pp s se is — : | this stage. From there, the clay is discharged into 

Re d ‘ : Pressure cut-off... 3-0 | . 7 ; 
machining the weld metal flush with the plate. Speci- | anne | the second and lower mill, where tempering is com- 
mens machined all over give higher fatigue values than | Total 10-0 pleted. This mill also receives the scrap and pressing 





unmachined specimens. Monee | As soon as the testing conditions had been stabilised, culls for retempering, and hence its knives are subject 
(3) Tests carried out up to the present time indicate | 


, : ; . to an additional burden. The chief elements alloyed 
that thick welds (3 in. thick) fail at lower stresses than eS dn oar aaa pp rethemen aaa chee with the iron were: carbon, silicon, manganese, 
Ids 4 in. thick, and thin specimens, } in. thick, cut | |; peat aoe Y | chromium, molybdenum and nickel, and as their 
welc he thick welds fail at rape bee deere | eight working hours of the test. Records were kept | lati ti eae taslell aalies iadianeae 
from the thick welds fail at much higher stresses than | oF the maximum test pressure and the total number of | "lative proportions were varied rather indiscriminately, 
the thick welds. The stresses at which the thick welds | ._ 1... completed at the end of cach hour of test | the large number of independent variables does not allow 
fail are, however, so high that no danger is to be feared | y _ . = | a concise analysis of the results to be made. 


y rc i The tests 
from repeated stresses on a well-made weld. Throughout the tests any changes in the contour of | on muller tyres were confiued.to four materials formed 
Creep Test.—A creep test was made at 435 deg. C. 


|the drums under conditions of stress were recorded, | ‘ - 
. h | and the data thus obtained have since been analysed. end the shape of — which were bolted round the 
on an all-weld-metal specimen (U electrode), the stress | 1; 14. also desired to ascertain whether there was any periphery of the muller. These were in use for 19 
| months, during which time, 25,000 tons of material 








being 5-95 tons per square inch. The specimen had a | 
diameter of 0-3in.,a cross-sectional area of 0-0707 sq. in., | 


and a gauge length of 2 in. The scale was distant 


110 in. from the mirrors, the extension, in thousandths | 


94 » inches on scale 





of 


The test was continued for 44 days and yielded the 
creep curve shown in Fig. 54, opposite. The aver- 


an inch, being given by distance of scale from mirrors | 





structural change in the welds after test, and in order 
to examine this question the welds were re-radiographed 
| after the fatigue test. This aspect was investigated by 
Dr. V. E. Pullin, who examined the two series of radio- 
graphs which were taken and submitted by the makers 
|of the drums. The first series was obtained before 
| fatigue tests, and the second series after the fatigue 
tests. Certain differences were found in the appear- 
ance of the second series of radiographs when compared 





age rate of creep during the last 20 days was 0-2 x 10—* | with the first series; these seemed to suggest that 
in. per in. per hour. This, compared with previous | some small defects had appeared as a result of the 


results for the specimens of P all-weld-metal, shows 
that the creep rate for the U weld-metal is of about the 
same value as would be expected from P weld-metal. 
It may safely be assumed that at high temperatures 
the U weld-metal has creep properties similar to those 
of mild steel. The metal was rather porous, but this 
does not appear to have caused trouble in the creep test. 

Repeated-Stress 1 ests of Welded Drums.—Tests were 
carried out by Messrs. Babcock and Wilcox, Limited, 
on three welded drums in order to compare the resist- 
ance to fatigue of welds forming part of a drum struc- 
ture with that of welded specimens subjected to fatigue 
tests in the laboratory. Further, it was desired to 
determine the contour of the drums under conditions 
of stress and to obtain information about the condition 
of the welds at the completion of the test. 

Three welded drums (A, B, and C, Fig. 55, opposite) 
of similar design, but of varying thicknesses, were made 
with an external diameter of 54 in. and an overall 
length of 10 ft. The tests consisted of repeated applica- 
tions of hydraulic pressure from atmospheric up to 
1,100 lb. per square inch at a frequency of six applica- 
tions per minute. The shell thickness was selected so 
that the nominal circumferential stresses induced would 
amount to 8, 10, and 12 tons per square inch, respec- 
tively, corresponding to a plate thickness of 1 ¥ in. 
for drum A, 1} in. for drum B, and 1,), in. for drum C. 
If the three shells had been put into service without 


having any tube holes, the maximum permissible design | 
stress would have been 13,850 lb. per square inch for | 
drum A, 14,500 lb. per square inch for drum B, and | 


15,000 Ib. per square inch for drum C. Had tube holes 
been drilled, the calculated maximum stress across the 
longitudinal welds would have been 7,600, 8,000, and 
8,250 Ib. per square inch, so that the ratios of working 
stress to test stress would have been 2-35, 2-8, and 
3-25, respectively. Test plates cut from the original 
plate were attached to the end of each longitudinal 
seam; they were radiographed and removed for 





fatigue tests, and others appeared to have extended. 
Critical examination of the radiographs, however, led 
to the conclusion that most of the observed differences 
in appearance could be attributed to variations in 
radiographic technique. On the other hand, in one or 
two cases defects were found in the second series which 
could not satisfactorily be accounted for in this way, 
and these particular areas are at present the subject 
of further investigation by sectioning. 

It may, therefore, be stated that, although important 
information was given by these tests, their primary 
object, which was to determine the resistance to fatigue 
of welds forming part of a drum structure as compared 
with welds in test specimens subjected to laboratory 
methods of fatigue testing, was not attained, for the 


| reason that no evidence of failure was to be seen in any 


of the welded joints of the drums. The points where 
failure actually occurred were in the drumheads and 
in the neighbourhood of one of the nozzles. The con- 
clusion regarding failure at drumheads is that the drum- 
heads, which were of normal design and of a type 
proved by long experience to be satisfactory under 
steaming conditions, were, in fact, less resistant to the 
stresses imposed by the test than the welded drum 
shell. In other words, the longitudinal and circum- 
ferential welds in the drums were not the limiting factor 
from the viewpoint of fatigue. The failure of cracking 
at a nozzle branch was apparently due to the cutting 
of square-ended grooves in the nozzle skirt, a practice 
which is to be avoided in future. 

With each drum the test was stopped owing to the 
failure by cracking of a part other than the welded 
longitudinal and circumferential seams. There was no 
evidence that the parts which failed were any weaker 
than they were designed to be, so that the failures were 
normal and not due to irregularities of material or 
manufacture. The general conclusion is that the 
welded longitudinal and circumferential seams of the 
drums were by no means the weakest part, and the 


physical and chemical tests on completion of the weld- | transverse welded seams behaved in every way satis- 
ing. All welds were then trimmed inside and outside | factorily under the particular conditions of the tests. 


to give a smooth finish in accordance with standard | 
practice. All three drums were subjected to a stress- | 


_WEARING PROPERTIES OF METALS 


relieving heat-treatment at 600 deg. C. for 140 minutes, 
and then cooled in the furnace. 

On completion, the three drums were tested hydraulic- 
ally at a pressure of 1,150 lb. per square inch, but no 
signs of porosity or of the development of defects were 
observable. The drums were inspected and approved by 
Lioyd’s Register of Shipping, having complied with | 
all physical, metallurgical, radiographical, and other 
requirements specified in Lloyd’s 1 entative Requirements | 
for Fusion Welded Pressure Vessels Intended for Land 
Purposes, Class I. After the drums had been tested 
hydraulically, markings appeared on the whitewash 
which had been applied to the drumheads. These 
markings were characteristic of Liiders lines produced 
when the material is stressed beyond its yield point 
during the hydraulic test. 

A balanced swinging bridle was used to enable radial 
measurements to be made at intervals of 10 deg. along 
the circumference of the drums, a set of measurements 
being made at each of twelve sections along the length 


were provided for radial measurement, and extenso- 


drumshell and across the welds. 











IN CLAY PLANTS. 


To meet the need for information on the wear of 


| metal in machinery employed in the ceramic industry, 


a general research was started by the College of 
Engineering, Columbus, Ohio, in 1933. A 


the results in a series of Tables. 
selected for study were :—Pug-mill knives, muller 


tyres, grinder runner plates, grinder screen plates, and | 
re-press die liners ; the aim of the work being to provide | 
| sufficient data for the manufacturer to select the metal 


best suited for the working conditions. The 
and the ideal material must not only be resistant to 
these actions, but must possess the necessary mechanical 
strength and the ability to withstand the impact shocks 
that occur under abnormal working conditions. The 


| effect of abrasion and corrosion will depend both on the 
of the drum; in addition, dial-reading plug gauges frecnenar fer ne v ry pe . 


type of clay employed and the composition of the 


heer | water introduced into the pug-mill, so these factors 
meters were used for the measurement of strain in the | ust be considered by the manufacturer when produc- 
Deflection measure- | 

ments were taken to determine the deformation of the | 


drumhead at an internal pressure of 1,100 Ib. per’ 





* Bulletin No. 97, Ohio. State University Studies, 


Engineering Series, January, 1939 


recent | 


paper* describes the experimental work, and expresses | 
The component parts | 


| 
| 


| stated, was accomplished on colonial roads and tracks 


| was made from various kinds of African timber at several 
| stages of the journey, and it was demonstrated that re- 


| were ground. The percentage loss in weight ranged 
from 3-84 to 12-16, the material showing least wear 
containing carbon, 3-45 per cent.; silicon, 0-82 per 
cent.; manganese, 0:90 per cent.; chromium, 1-66 
per cent.; and nickel, 4-25 per cent. As in the case 
of the pug-mill knives, the greatest wear ocourred in 
an alloy having a low carbon content and lacking both 
nickel and chromium. The tyres have a tendency to 
‘** cup ” or wear concavely, and an examination of cross- 
sections cut from several samples showed that the 
edges were usually harder than the centres. This is 
believed to be due to the more rapid cooling of the 
edges during manufacture. 

For the dry-pan screen plates, the materials con- 
sidered were :—a specially processed iron, a malleable 
iron, a steel, and a grey cast iron. The percentage loss 
in weight of the first three was 8-16, 11-2 and 18-0, 
respectively, the cast iron breaking up in the test. The 
malleable-iron plates wore better than the usual type 
of steel plates, and the cast iron was unable to with- 
stand the impact shocks. A further advantage of 
malleable-iron plates is that they contain about 40 per 
cent. more screen opening surface than can be obtained 
in a perforated steel plate. The dry-pan runner plates 
have to carry the weight of the mullers, and are also 
subject to severe grinding action. They were made 
up in eight different materials, and the percentage 
loss of weight per million pounds of material processed, 
ranged from 0-765 to 1-218, three materials failing 
during test. Here, again, it is difficult to postulate a 
best alloy on account of the varying proportions of 
the constituent elements, but the material which 
showed least wear contained the highest chromium 
content (28 per cent.), and had a Brinell hardness of 
460. The three materials which failed completely had 
Brinell numbers 321, 363 and 601. 

The re-press die liners were made in 17 different 
alloys, including several of the materials found most 
suitable for the other machine parts. The amount 
of wear that makes a liner unserviceable is very small, 
and since any localised wear cannot be tolerated, the 
smallness of the amount of material removed was not 
as suitable a criterion of the efficiency of the liner 
material as it was for the other components. The 
samples showing least wear, as in the other tests, had 
a high nickel or chromium content with a fairly 
high Brinell number (601). The liner that first needed 
replacement had a low Brinell number (321), and was 
lacking in nickel and chromium. The wearing capacity 
of a material is influenced not only by its chemical 
composition, but also by the method of manufacture 
jand subsequent heat-treatment. These last two 
| factors will vary with the individual foundry, so in 
| attempting to select a suitable material for a machine 
| part, this point must be considered. Thirty-eight 
| microphotographs of sections cut from the same location 
| in representative knives are reproduced in the Bulletin. 
| Since, however, many of the alloys were made under 
different foundry conditions, it is not possible to make 
a rigid comparison of the structures. It is notable. 
however, that in practically all the metals that gave 
good service, massive carbides are a prominent feature. 











Latm. Propucer-Gas Lorrizs.—Messrs. Lati] Indus- 
trial Vehicles, Limited, 11, Albert-embankment, London, 


| §.E.11, have drawn our attention to an article which 
“"| appeared in a recent issue of the Journée Industrielle 
: main | regarding a tour of 7,000 km. in French West Africa made 
| factors that cause wear are corrosion and abrasion, | by Mr. Aubreville, conservator of water and forests 


in that country. The journey was made in a Latil 
34-ton producer-gas lorry, supplied to him by Messrs. 
Latil’s concessionaire in Dakar, Senegal, and, it is 


without any notable incident. The charcoal employed 


fuelling stations could be easily and quickly established 
on all frequented routes. It is pointed out that there 
is no danger from the point of view of deforestation 


| provided that the Forestry Service controls the cuttin, 
‘of timber and institutes fire-protection measures. 
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PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 TO 1938. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated 

Where inventions are communicated from abroad, the Names, etc., 

of the Communicators are given in italics. 

opies of . ~oo may be obtained at the Patent O, Sales 
ranch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification 
give notice at the Patent Office of cogeuiiies to the grant of a 
Patent on any of the grounds mentioned in the Acts 


C 


ELECTRICAL APPARATUS. 
503,041. Transformer Surge Protector. 
Metropolitan-Vickers Electrica! C Pp ited 


y, Li , 
of London, and J. B. Hansell, of Manchester. 
(5 Figs.) November 18, 1937. 


The invention is a protec. 
tive device for electric transformers and 





reactors to 
protect the windings against the effects of a surge. With 
the usual constructions, the surge is unevenly distributed 
over the turns of the windings the voltage being concen- 
trated initially across the end turns. The core of the 
transformer carries a low-tension and a high-tension 
winding, the latter consisting of coils 4 mounted one 
above the other and separated by insulating material. 
Cylindrical blocks 8 of non-linear resistance material, 
such as “ Metrosil,"’ which has an exponential charac- 
teristic, are mounted within a tube 9 of insulating 
material. The tube is shouldered at its ends and located 
in position close to the coils 4 by insulating plates at 








(S03.04/) 





each end of the winding, the shouldered ends of the tube 9 
entering holes in the plates. Connections 12 we taken 
from the end of the high tension winding to metal washers 
13 at the ends of the series of blocks 8 and further connec- 
tions 14 are taken from each of the connections between 
adjacent coils of the winding to similar metal washers 15 
between the blocks 8. A helical compression spring 
between the closed upper end of the tube 9 and the 
upper washer 13 maintains adequate contact between 
the washers and the blocks. By this arrangement, the 
non-linear resistance blocks are each connected across 
a high-tension coil. Under normal conditions, only a 
comparatively small voltage will be applied across each 
one, but when surge conditions arise the increased 
voltage, which is usually mainly concentrated on the 
coil sections at the ends of the winding, will decrease 
the resistance of the corresponding blocks so that the 
vol » across each coil wilt be prevented from rising 
suffitiently to harm the winding. The blocks are thus 
particularly effective in by-passing the surge. (Accepted 
March 30, 1939.) 


HYDRAULIC MACHINERY. 


502,486. Machine-Tool Cperating Mechanism. 
Kapella, Limited, of Leicester, and E. A. Cooke 
of Leicester. (4 figs.) September 17, 1937.--The 
invention is an hydraulic mechanism for the vertical 
reciprocation of heavy parts of machine tools. A piston 
rod, the upper end of which forma a ram, carries upper and 
lower pistons 36, 37, each operating in a separate co-axial 
chamber. The spaces below the upper piston and above 
the lower piston respect.vely are the high-pressure work- 
ing chambers while the space under the lower piston 
is the low-pressure chamber. Each piston is provided 
with an annular recess in which are a number of radial 
holes communicating with the bore of the piston. In the 
piston bore is a sliding sleeve having at its lower end a 
flange grooved to permit oil to pass between the sleeve 
and the piston rod. The flange forms an abutment 
for a light spring and the downward movement of the 
sleeve is limited by a shoulder on the piston rod. Grooves 
in the shoulders allow oil to pass into the bore of the 
piston even when the sleeve is in its lowest position 

he sleeve is provided with a number of radial apertures 
which, when the light spring is compressed, register with 
the holes in the piston and connect the annular recess 
with the underside of the piston. Stops on the ram 





operate a reversing switch by which the circuits of the 
solenoids 42 and 43 are alternately closed so as to re 


ciprocate a main valve. The valve consists of a hollow 
rod with closed ends carrying a series of pistons which 
divide the valve chamber into five spaces. Ports in the 
rod connect the spaces 3 and 5. When the valve is in 
the position shown, high-pressure oil from the pump 17 
enters the valve chamber and, passing through the ports 
in the valve rod, flows through the pipe 45 to the under 
face of the upper piston, and raises the ram. Low-pressure 


oil enters the lowermost cylinder through a non-return 


valve, and the high-pressure oil above piston 37 is 
discharged into the valve chamber and thence by the 












































pipe 47 back to the oil tank. A throttle is provided 
in the pipe 47 by which the rate of flow of the high 
pressure oil and hence the speed of the ram can be con- 


trolled. Upward movement of the ram trips the reversing | 


switch, so that the solenoid 42 is energised, and the valve 
rod is moved to the left. High-pressure oil is then 
admitted into the upper end of the lower cylinder, the 
low-pressure oil exhausting through the sleeve valve 
in the piston and the pipe 22 to the tank. A throttle 
valve in the pipe regulates the exhaust pressure of the 
oil so as just to balance the weight of the moving parts. 
The high-pressure oil below the upper piston 36 passes 
through the sleeve valve in that piston to the pipe 48 
and thence through the pipe 47 back to the tank. The 
reversing switch is then again tripped so that the cycle of 
operations is repeated. The supply tank is open to the 
atmosphere and hence air is not trapped in the system. 
Close control can be obtained even when comparatively 
heavy elements are to be reciprocated. (Accepted, 
March 17, 1939.) 


MACHINE AND OTHER TOOLS, SHAFTING, 
TC. 

499,777. Friction Clutch. Henry Lindsay, of 
Bradford. (5 Figs.) July 29, 1937.--The invention is a 
friction clutch of the type in which an annular ring is 
gripped between pairs of shoes pivoted at their ends, and 
it avoids the necessity of moving the clutch body along 
the shaft in order to be able to reach the inner set of 
shoes for relining purposes. This usually involves 
removing the key and, if a bearing supports the shaft 
close to the clutch, the sliding collar requires to be 
made in two halves in order to provide space for sliding 
back the clutch body 
the annular ring | is keyed to one part of a divided 
shaft 2, shown in the upper half of Fig. 1, and gripped 
by inner and outer shoes 3, 4 pivoted at their ends on 
the clutch body 14, which is secured on the other part 
of the shaft 2. The lower half of Fig. | shows a con- 
tinuous through shaft 2, with the annular ring bolted 


to a pulley running free on it. The shoes 3, 4 are 











operated by links connecting each shoe to a balance 
lever, there being one balance lever to each pair of shoes. 
The balance lever operates the shoes 3, 4 of each pair 
simultaneously so as to position them at equal pre- 
determined distances from the annular ring. The 
fulcrum of each balance lever is mounted upon a seg- 
mental plate 13 bolted to the body 14 of the clutch, 
over an aperture in the latter. Thus when four pairs of 
shoes are fitted there are four segmental plates each 
secured to the body of the clutch. The balance levers 
are operated through links connected to a sliding collar 


In the present form of clutch | 





[May 26, 1939. 








17 mounted on that part of the shaft 2 which carries 


the clutch body. The operating links have adjustable 
fulcrums on the segmental plates 13 so that any wear 
of the shoes may be taken up. The outer shoes 4 are 
restrained from axial movement by a split pin in the 
end of the pivot, and the opposite ends of the outer 
shoes in each pair intermesh. The inner shoe 3 of each 
pair is restrained from axial movement by a set screw 
engaging a recess 25 formed on the pivot. Thus easy 
removal of the inner shoes is effected through the 
apertures covered by the detachable segmental plates, 
‘ Accepted January 30, 1939.) 


502,664. Rotary Feed Overload Protection. 
Vickers-Armstrongs, Limited, of Westminster, 
C. H. Targett and W. A. Palmer, of Westminster. 
(2 Figs.) July 22, 1937.—In machines using feeding or 
compressing worms, the flights of the worms occasionally 
become jammed, causing a dangerous axial thrust on 
the machine. This is particularly acute with soap 
plodders where the plodder is not working during the 
night and the soap is set solid when the machine is 
brought into action in the morning. The driven end 1]7 
of the feed worm in a soap plodder is hollowed and 
formed with internal dogs engaging a flanged part of 
the driving shaft, which has a central bore extending 
through it from end to end. A rod 21 which bears upon 


the driven end of the worm extends through the bore to 
the rear of the driving shaft, and bears upon a breaking 
The 


bush 23. bush is located so that its end closes 





the bore in the driving shaft, and is held in position by 
a threaded plug 24 in the shouldered end of the bore 
The plug is hollow immediately behind the breaking 
bush, and the hollow is of the same diameter as the 
bore in the driving shaft. The end of the plug is 
hexagonal, and a screw cap 27 fits over it. Under normal 
working conditions the driving shaft rotates the worm 
through the dogs. The thrust from the worm is taken 
through the rod 21 and is transmitted to the face of the 
breaking bush 23. The latter is so made that its 
cylindrical walls will fail at a particular axial thrust, 
whereupon the worm and the rod move freely backwards, 
the end of the rod entering the hollow in the plug 24 
The backward movement of the worm disengages the 
driving dogs so that the worm is disconnected from the 
driving shaft of the machine. After the breaking bush 
has failed, it may be readily replaced by removing the 
cap 27 and unscrewing the plug. (Accepted March 22. 
1939.) 


MISCELLANEOUS. 


502,683. Shot-Blast Cleaning Machine. The 


H. E. Hutter, of Birmingham. (3 Figs.) Septembe: 
22, 1937.—-The machine is used in a process which is 
similar to sand-blasting, but in which metal particles 
such as steel or iron shot are blown on to the work, 
after which the shot are magnetically separated from th« 
dust. The air blast issues through a nozzle at the top 
of a chamber which jis traversed over the surface to be 
treated. The side walls of the chamber are provided 
with rubber sealing lips which contact with the surface 
to be treated to prevent the escape of the metal shot 
used for the blasting operation. Two parallel shafts 
mounted in the chamber carry magnetic wheels eac! 
having a number of projecting fingers. The wheels are 
arranged with their respective fingers intermeshing « 
that all of them come within the effective area of the 
blast. Although preferable, it is not essential to rotat: 
the magnetic wheels in the same general direction as 
the air blast, as it is found that the arrangement wil! 
work satisfactorily if the movement of the fingers oppose= 
the direction of the blast. The wheels are of such 4 
size and so mounted that the magnetic fingers in addition 
to travelling through the path of the air blast also 
rotate sufficiently close to the bottom of the chamber to 
collect the discharged shot as effectively as ible 
The top of the chamber has openings which are dened by 

rforated cover plates which allow the escape of air 
lown into the chamber while preventing the escape of 
the metal particles. The apparatus is driven by an 
electric motor, and the windings of the magnetic wheels 
are connected to brushes and slip-rings as for magnetic 
separator pulleys. The windings are arranged around 
cores on the shafts. Instead of the wheels a flexible 
non-magnetic endless belt having magnetic projections 
can be used. The projections can be magnetised either 
for the whole of the travel of the belt or only while they 
are near the bottom of the chamber. (Accepted March 22. 
1939.) 
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COAL-CLEANING PLANT AT 
WINGATE COLLIERY. 


UNTIL comparatively recent years, virtually 
the only method of cleaning coal in general use 
was the primitive process of hand-picking on moving 
belts. Increasing costs, however, coupled with the 
more scientific study of the use of coal as fuel, have 
emphasised the economic advisability of removing 
a greater proportion of the incombustible consti- 
tuents at the pithead, and at the same time have 
brought into prominence the inefficiency of hand 
picking in relation to its cost. As a result, many 


patented methods of washing, dry-cleaning, etc., | 


have been developed, depending for their efficacy 
of separation on such characteristics as specific 
gravity, frictional coefficients, and size and shape 
of the particles of coal and shale respectively. 


Some of these processes were novel,. but many are | 


the supporting effect of a heavy liquid can be simu- 
lated or enhanced by an upward current in the 
washing bath: and that classifying methods 
analogous to those used in flour-milling are also 
successfully applied, within the limits imposed by 
the separating medium (air or water) and the 
economic aspects of the particular case. Coal is a 
product of such variable constitution, even in the 
same seam, that no single method of cleaning can 
be entirely effective, and the most successful 
processes are those which most efficiently combine 
the principles of operation outlined above. 

The coal-cleaning plant at the Wingate Grange 
mine, in Co. Durham, of Messrs. The Wingate Coal 
Company, Limited, provides an interesting example 
of such a combination. The principal feature is 
the Barvoys heavy-liquid bath illustrated in Fig. 1 
on this page, but associated with this is a dedusting 
plant and also an equipment of wet washing troughs 











Fie. 1. 


merely developments of methods already well- 
established in the preparation for market of metallic 
In most cases, some preliminary sizing is 
necessary to avoid either an excess of good coal in 
the rejected matter, or of shale in the cleaned coal. 

The fact that the specific gravity of an uncleaned 
coal varies in sympathy with its ash content has 
been long employed in laboratory analysis as the 
basis of the “ float and sink ”’ method of classification, 
the coal being immersed in a succession of liquids 
of progressively varying specific gravity in which the 
coal floats and the shale sinks. By this means the 
‘oal may be divided into fractions of any desired 
density intermediate between that of the pure coal 
and the virtually unmixed shale. The extension 
of this laboratory process into a commercially 
applicable one, however, introduces economic 
considerations which are somewhat apart from the 
question of whether or not the separation is effective. 
It is necessary, for instance, to wash the coal after 
‘eparation, to remove the adherent film of heavy 
liquid; and it is advisable, also, to remove fine 
dust before subjecting the coal to treatment, to 
avoid the formation of large quantities of slurry 
which, although consisting of good-quality coal, is 
almost unsaleable. It should be mentioned that 


ores, 


Raw-Coat Enp or Barvoys Batu. 


for dealing with the various fractions between 10-in. 
or even 14-in. lumps and fine dust. The complete 
installation forms a somewhat complex entity, as 
will be seen from the remaining illustrations, Figs. 2 
to 4, on page 640, Figs. 5 to 11 on Plate XXV, and 
Figs. 12 to 15 on page 652; but its scope may be 
judged from the fact that it receives run-of-mine 
coal directly from two pits, and that the ash content 
of the cleaned coal usually differs from the theore- 
tical ash content, for the yield obtained, by less than 
0-1 per cent. An important advantage is that there 
is no effluent. 

Before proceeding to describe the plant in detail, 
it is desirable to outline briefly the scope and 
sequence of its operations. The Wingate mine 
produces gas, household and industrial coals from 
two pits, both of which deliver to the cleaning 
plant, which is worked from 4-0 a.m. to 10.0 p.m. 
daily, dealing with an output of about 90 tons per 
hour in the morning and from 150 tons to 170 tons 
per hour in the afternoon. The coal as raised is 
crushed to 14-in. size and the fines are removed in a 
Lessing deduster. Apart from the dust thus 
extracted, the whole of the output is then passed 
through the Barvoys bath, which is divided by a 
longitudinal partition. Coal of 1}4-in. size and larger 





passes through the bath on one side of the partition, 
and coal below 1} in. on the other. A series of 
Niagara screens effect this preliminary classification. 
The liquid in the bath, a suspension of clay and 
barytes, has a specific gravity of 1-40 or 1-41. 
The floating coal is scraped from the surface, 
sprayed first with weak liquor and then with fresh 
water, and passes on to the sizing screens. These 
separate the smalls and fines, which are used in coke 
ovens, from the larger sizes, which are sold for 
domestic use. Middlings are cleaned by an inter- 
mediate closed circuit, controlled in an ingenious 
manner by adjustable weirs. The }-in. to 1}-in. coal 
is fed on the other side of the partition in the bath, 
where it can be separated at another specific gravity. 
The clean coal scraped from the top joins that from 
the large-coal side and travels with it to the spraying 
and classifying screens. The }-in. to ;4)sin. coal 
is delivered to the Hoyois trough washer for cleaning 
by this now well-known method. The plant re- 
quires only two attendants, and the cost of cleaning 
is stated to be of the order of 4d, per ton, exclusive 
of capital charges. 

The Barvoys process, as described by Mr. J. E. D. 
Speakman, in a paper read in 1936, before the 
Mining Society, at Newcastle-on-Tyne, combines the 

|essential features of the Chance process, using 

sand and water in upward currents, and the Lessing 
| process, as employed at Yniscedwyn: but whereas 
| the Lessing process uses a bath of calcium chloride, 
| the Barvoys bath contains a suspension of barium 
| sulphate (barytes) and clay in water. The name 
“ Barvoys” derives the “bar” from barytes 
|}and the “ voys” from the name of the inventor, 
Mr. G. J. de Vooys, technical director of the Sophia- 
Jacoba colliery, near Aachen, Germany. The 
| process depends upon the discoveries that barytes 
|}and clay together form a stable suspension, and 
| that, owing to its viscosity (about 100 seconds), 
| the mixture does not enter the pores of the coal. 
| A small quantity of the barytes is lost in the shale, 
|ag8 a more complete recovery could be accom- 
| plished only by an uneconomic prolongation of the 
| spraying stages; but, once the plant has received 
| its initial charge, no measured addition of clay 
| is required, sufficient make-up clay being provided 
| in the slimes which accompany the raw coal as it is 
| received from the pits. Regular tests of the specific 
| gravity of the liquid ensure that no excess of clay 
| accumulates in the bath. 

The flow sheet reproduced in Fig. 4, on page 640, 
illustrates the method of operating the Barvoys 
bath. The dedusted coal is discharged from the 
conveyor into the heavy-liquid bath, in which the 
pure coal floats, being constantly removed by the 
scraper, which transfers it to a screen, where it is 
sprayed with clarified water pumped up from the 
Dorr thickener, to which further reference will be 
made. A second spray, but this time of fresh water, 
removes most of the remaining liquid, and the coal 
then passes to the classifying screens, whence it is 
discharged into railway wagons by belt loaders. 
The shale sinks to the bottom of the bath and is 
picked up by an elevator having perforated buckets 
to allow the liquor to drain back into the bath. The 
elevator delivers the shale on to a Callow screen, 
where it is sprayed with clarified water supplied 
from the same circuit as the clean-coal sprays. 
The cleaned shale is transported by a belt conveyor 
to an adjacent dump. The level of liquid in the 
elevator casing is the same, of course, as that in the 
bath with which the casing communicates, and the 
surface liquid is led to a screen and so to the heavy- 
liquid feed tank. The surface liquid from the 
Barvoys bath, which is removed by the scraper, 
is led to the same tank, but without passing through 
a screen. A pump returns the liquid from the tank 
to the bath. The spray-liquid from the clean-coal 
screen, together with the liquid from the shale 
screen, is subjected to a further screening on a Callow 
band before passing to the Dorr thickener. The 
thickened suspension flows to a mixer, in which 
new barium sulphate is added as necessary, and 
is then returned to the system by a pump, which 
transfers it to the heavy-liquid feed tank. When a 
dedusting plant is not fitted, an additional tank is 
required, in which slurry can be collected and 
pumped away. It will be noted in the diagram, 
also, that the delivery from the pump enters the 
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bath at a point some distance below the surface. 
The liquid is discharged in a direction opposite to 
the motion of the clean-coal scraper, and its flow 
divides ; part flows upward and over a weir at 
the end of the bath, and the remainder flows down- 
ward with the shale and thence up the elevator 
casing. By this means the tendency is obviated 
for particles, of specific gravity intermediate between 
those of the coal and the shale, to remain in suspen- 
sion at any particular level. If the particles are 
too heavy to float at once to the top, they are carried 
down with the shale. The diagram in Fig. 2 above, 
illustrates the modification introduced for the 
purpose of recovering middlings by a separate 
circulation of the heavy medium. A trunk, led 
into the elevator casing above the bottom tumbler, 
contains an impeller which induces a downward 
current into the casing and up a second trunk 
communicating at the top with the first trunk. 
Thus the mixture of middlings and shale, passing 
downward in the Barvoys bath, is met by an upward 
current which, by reason of its velocity, acts as a 
liquid of increased specific gravity and separates 
the middlings from the shale, which continues to 
sink. The middlings pass upward and are collected 
over a grid, whence they are taken by conveyors 
to the dewatering screens, and thence to a crusher. 
The crushed middlings are re-treated in the Barvoys 
bath. 

Having now described in general outline the 
broad principles of the plant at Wingate Colliery, 
we may proceed to a more detailed account of the 
component parts and their several functions, with 
reference to the accompanying illustrations. The 
raw coal, as it is brought to bank in tubs from the 
adjacent *“ Lord” and “ Lady” pits, is emptied 
by two rotary tipplers on to screens. The screening 
process varies according to the seam from which 
the coal is taken, and the consequent purpose for 
which it is destined, all the coal from the Hutton 
seam being directed to the 2}-in. screen. Hutton 
coal over 10 in. in size goes to the crusher, but 
with house coal froin the Caradoc seam the limit 
of size for crushing is 14 in. The crushed coal falls 
into bunkers, whence it is removed by the raw-coal 


belts and Locker electric feeders to a bank of 


Niagara vibrating screens. These processes can 
be followed by reference to Fig. 5 on Plate XXV. 
The screens cut the crushed coal into , three 
fractions, namely, over 1} in., 1} in. to } in., and 
below } in. in size. The first two cuts go by parallel 
chutes to the two halves of the Barvoys bath, but 
the third is delivered to the Lessing de-dusting 
plant shown at the left of Fig. 5. Dust below 
;do-in. in size is separated in a cyclone, served by 
an Aerex fan, and the portion above that size is 
fed to the Hoyois creaming trough. Eventually all 
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the fines and smalls below { in. in size are brought 
together again, mixed, and dispatched to coke 
ovens, the coal thus disposed of comprising the 
f-i }-in. smalls from the Barvoys bath, the 
}-in. to ;4,-in. from the Hoyois washer, and the 
fines of and below ,4,-in. from the cyclone of the 
dedusting plant. 

The coal which has passed over the screens is 
delivered to the Barvoys bath, which, as previously 
mentioned, is divided by a longitudinal partition. 
On one side of the partition is the large coal of 
2}-in. size and above, and on the other side, the 
coal below 2} in., with which is combined the coal 
of 1} in. and upwards, from the first cut of the 
Niagara screens. A view of the coal passing 
through the bath is given in Fig. 1, on page 639. 
The operation of the bath has been described above 
and is illustrated diagrammatically in Figs. 2 and 3 
on this page, but reference may be made also to 
Figs. 5, 6 and 11 on Plate XXV, which show its 
relation to the other stages in the cleaning process. 





mentioned above, 


Dust to Wagons . 


The clean coal from the bath is sprayed twice to 
remove the heavy liquor, the second spray consist- 
ing of clean water, and the first spray, of the dilute 
liquor resulting from the second spray. 
lifted from the bath by the elevator is also sprayed 
with clean water before being conveyed to the shale 
dump by the belts shown in Fig. 
The washing water from the coal, the middlings 
and the shale passes to a Dorr thickener, to be 
seen in Fig. 5, the clean water from the thickener 
being pumped to the sprays, and the barytes to the 
mixing tank indicated in Figs. 3 and 5. The cleaned 
coal goes to a series of sizing screens, whence it is 
discharged by the loading belts to railway wagons. 
A small tapping of weak liquor from the first spray. 
is led to an Ekof froth floation 
unit, shown in Fig. 8, on Plate X XV, where the coal 
and froth are floated off, the barytes tailings being 
returned to the thickener. 

The second cut (1} in. to } in.) from the Niagara 
delivered to the 
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where it is treated in a similar manner to the first | 
cut. The clean coal is washed by the same two| 


sprays and passes on to the sizing screens, the shale 
being lifted from the bottom sump of the bath, 
which is common to both sides of the central parti- 
tion. The middlings circuit for this size of coal is 
separate from that of the larger coal on the other 
side, but joins the other middlings delivery to the 
common middlings-deliquoring screen, and con- 
tinues through the middlings crusher. 

As stated, the third cut (} in to ,4,-in.) is classi- 
fied in the Hoyois wet washer. This consists of a 
series of troughs into which the raw coal is fed with 
a stream of water. As the coal is swept along the 
troughs by the current of water, stratification of the 
coal particles takes place. In travelling down the 
troughs, the coal passes over a succession of slots 
provided with weirs, upward currents through the | 
slots causing separation of the denser from the 
lighter particles, the latter being carried on to the 
next stage. The flow through the slots can be 
regulated, and the process continued in as many | 
rewash troughs as the nature of the coal may 
require. The cleaned coal from the washer is fed | 
direct to the dewatering screens shown in Fig. 15, | 
on page 652, and thence is loaded into wagons or | 
storage bunkers. 

Where dry-cleaning of the fines ($ in. to ,4,5-in.) 
can be employed, the fines are delivered to a cleaning | 
table on which a process of stratification takes place, 
as in the case of the wet-washed coal. In this case | 
the shale, being the heavier fraction, sinks through | 
the mass of coal particles and drops through ports | 
in the cleaning table, while the coal passes on to a | 
delivery conveyor. 

All the appliances in the cleaning plant are | 
electrically driven, the motors being supplied by | 
Messrs. Lancashire Dynamo and Crypto, Limited, 
Manchester, and controlled by switchgear supplied | 
by Messrs. George Ellison, Limited, Birmingham. 
The various pumps required for spraying and 
transfer purposes were made by Messrs. Pulsometer 
Engineering Company, Limited, Reading. 

As is to be expected from the principle of the 
process, and the manner in which the coal is 
separated into size classifications for treatment, the 
results obtained approximate closely to the limits 
that are theoretically possible. We understand 
that the ash content of the clean coal differs from 
the theoretical ash content for the yield obtained 
by, as a rule, less than 0-1 per cent.; and it is 
found that the results are not greatly affected by 
the size of the coal treated or the proportion of 
middlings present.. Various tests on the Wingate | 
Colliery plant have shown that the difference 
between the ash content in the clean coal and the 
fixed ash corresponding to the yield obtained is, | 
for coal over 2} in. in size, about 0-05 per cent. | 
For the 2}-in. to J-in. coal, it is about 0-08 per cent. ; 
and for the -in. to }-in. coal, approximately 0-1 per 
cent. The shale contains 0-2 per cent., floating at | 
the specific gravity of the separating liquid (1-40 
to 1-41), and only a small quantity of middlings. 

It is found, however, that this degree of accuracy 
necessitates more elaborate methods of testing than 
those normally applied to washers ; for example, it | 
is unsatisfactory to attempt to gauge the perform- | 
ance by reference to an ordinary washability curve | 
derived from a sample of the raw coal. For satisfac- 
tory results, the washability curve must be obtained | 
by compounding the float-and-sink analyses of the | 
products in their proportions by weight, thus 
representing accurately the coal washed during the 
test. Shale-sampling also presents increased diffi- 
culty, as the amount of wrongly-classified material 
is so small that the breakage of shale during delivery 
can introduce significant errors, liberating fragments 
of coal which may affect the apparent efficiency. 
In the case of Wingate Colliery, it is claimed, an 
ordinary washer could not separate the run-of-mine 
coal at the specific gravity necessary to obtain 
suitable products. 

In conclusion, we desire to express our thanks to 
Messrs. Colliery Engineering Limited, Sheffield, and | 
their chief engineer, Mr. J. E. D. Speakman, B.Sc. | 
(Eng.), and also to Mr. Braithwaite, manager of the | 
Wingate Colliery, for the facilities afforded to see 
the plant in operation and to prepare the foregoing | 
description and the accompanving illustrations. 
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DANGEROUS MACHINERY AND 
CLAIMS FOR DAMAGES. 


By W.SuMMERFIELD, Barrister-at-Law. 


THe Court of Appeal, in the case of Lewis v. | 
Denyé, has recently upheld the decision of Mr. 
| Justice Tucker, given by him at the Liverpool 
| Assizes, in which the learned Judge dismissed the | 
plaintiff's claim for damages for personal injuries 
sustained while working at a machine in the factory | 
of the defendant. The plaintiff's case was that the 
|machine was “ dangerous,”’ and that his employer | 


| had been negligent, by failing to keep it properly | 


guarded, in breach of the statutory duty imposed 
upon employers ; for the defendant it was (success- 
fully) contended that the plaintiff had himself been | 
guilty of contributory negligence in that he had | 
failed to perform a statutory duty imposed upon | 
employees. Although the case was decided under the | 
terms of the Factory and Workshop Act, 190], the | 


| principles of law applicable to such cases remain | 


equally applicable under the terms of the Factories | 
Act, 1937, which reproduced in an expanded form | 
the rules contained in this connection in the 1901 | 
Act. 

The defence of contributory negligence on the part 
of the employee, which may be raised by an em- | 
ployer, is of wide interest to all concerned in work- 
shop and factory administration, whether as em- | 


| ployers or employees, and is of special concern to all 


whose work brings them into contact with machinery | 
which, in the legal sense, may be regarded as| 
“dangerous.” One of the important issues dis- | 
cussed both in the Court of Appeal and in the | 


Court of first instance was whether the defence of | 


contributory negligence, so familiar in such cases | 
as accident claims arising out of negligent driving | 
of vehicles on the road, is applicable to cases where | 
employees are injured through failure on the part | 
of employers to fence or guard adequately dangerous | 
machinery, and also whether, if the principle of | 
contributory negligence is applicable to such cases, | 
it is to be construed in the same manner as it is in | 
general cases of negligence, i.e., where accidents | 
occur in places other than factories and workshops. | 

The plaintiff, Lewis, an infant, was employed | 


| with other lads at the defendant’s timber works, and | 


he had been accustomed for nearly a year and a | 
half to work at a circular wood-cutting saw; the | 
evidence was that the lads were forbidden to adjust | 
the guard, which operation was performed for them 
by a foreman. The machine at which the plaintiff 


| was working on the day of the accident was, | 


admittedly, of unexceptionable make and was 
equipped with the best type of guard, but it appeared 


| that the teeth of the saw were exposed at the front | 


of the machine where the timber which was required 
to be cut was inserted; the lad had been duly | 
supplied with a push-stick for the purpose of pushing | 
through the length of timber on which he was to) 
operate and for detaching the off-cut (the portion 
of the timber to be discarded). The injuries sus- 
tained by the plaintiff were incurred by him by 
reason of the fact that he made use of his left hand | 
instead of the push-stick in order to detach the | 
off-cut. His thumb was thereby caught in the 
saw and it was cut off at the top joint, and the | 
other fingers of the hand were also lacerated—with | 





| the consequence that he ultimately lost his little | 


finger and the tops of the ring and middle fingers, | 
and the index finger was displaced. The learned 
Judge assessed the damages for these injuries in | 
the sum of 1,170/., in case such damages should be | 
—contrary to his own view—claimable in law. 

A great number of Statutory Regulations have | 
been made from time to time under the 1901 Act | 
dealing with a great variety of industries and opera- 
tions, and those Regulations were, by the Factories | 
Act, 1937, kept alive until such times as they might | 
be specifically repealed, replaced or amended ; the | 
relevant Regulations applicable to Lewis’s case were | 
the Woodworking Machinery Regulations, 1922, | 
which were made pursuant to Section 79 of the | 
1901 Act. Number 11 of those Regulations required | 
suitable push-sticks to be provided, while Number 23 
required every employee at a wood-working machine 
to use the guards to be provided in accordance with | 
the Regulations, to keep them properly adjusted, 
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where, owing to the nature of the work being carried 
out, the use of the guards or the push-sticks might 
be impracticable. 

Section 86 of the Act provided, furthermore, 
that printed copies of all Regulations in force should 
be “kept posted up in legible characters in con- 
spicuous places in the factory or workshop where 
they may be conveniently read by the persons 
employed ’’—under sub-section (2); and, by sub- 
section (3), the occupier of the factory or workshop 
was required to supply a printed copy of all the 
relevant Regulations to “any person affected 
thereby on application being made to him by such 
person.”’ The learned Judge came to the conclusion 
that though the plantiff knew quite well the reason 
for which he was supplied with push-sticks, he did 
not know of the existence of the Statutory Regula- 
tions, notwithstanding that the employer had duly 
posted them in the factory; and, in the Court of 
Appeal also, there was considerable discussion as to 
whether, in the circumstances: of such cases as 
Lewis's, it ought reasonably to be implied that such 
an employee was in fact acquainted with the provi- 
sions of the Regulations, bearing in mind that Lewis, 
at the time of the accident, was only sixteen and 
a half years of age. 

Five outstanding general propositions of law 
applicable to this class of case are to be deduced 
from the decision of the Court of Appeal, namely :— 

(1) Where an employer is sued for damages in 
respect of injury occasioned to an employee arising 
from the use by the latter of ‘‘ dangerous”’ or 
improperly fenced machinery, it is not sufficient for 
the employee to prove that the employer was negli- 
gent in the manner of his compliance with the 
statutory requirements, for it is open to the employer 
to plead by way of defence that the employee was 
himself also for his part negligent, so as to contri- 
bute by his own act or omission to the accident 
occasioning his injury. 

(2) “Contributory negligence,” such as is en- 
visaged under (1) above, is construed by the 
Courts in the same manner as “ contributory 
negligence ” in other cases where a plaintiff sues in 
respect of injuries occasioned by the negligence of 
the defendant. It is to be noted that the term 
“contributory negligence ’’ constantly occasions 
considerable difficulty in arriving at decisions in 
cases which come before the Courts, because it so 
frequently becomes a very complex problem to 
decide which of the two parties “ effectively ” 
caused the accident where it is shown that each of 
them was in some measure guilty of negligence. 

(3) A plaintiff must be able to show that he 
avoided negligence for his part by acting as a 
reasonable man would act. In cases where a 
breach of a statutory duty is alleged, for example, 
where an employee has himself been negligent in the 
matter of compliance with a statutory requirement 
binding him, he is not necessarily to be held guilty 
of such negligence as will disentitle him, on the plea 
of contributory negligence, from obtaining damages 
as against his employer. 

(4) A reasonably careful man will take care to 
comply with statutory requirements relating to 
safety in a factory or workshop, since such require- 
ments are obviously designed to assist him to 
ensure his own safety ; so that failure on the part 
of an employee to conduct himself in accordance 
with statutory requirements affords at any rate 
primd facie evidence that he was guilty of negligence. 

(5) When the employer has duly posted up the 
copies of the Regulations as he is required by statute 
to do, he cannot be held responsible if the employee 
fails to make himself acquainted with the terms 
thereof so as to act upon them. 


” 








Tue InstrrvoTiIoN OF HEATING AND VENTILATING 
EnGINEERS.—The summer meeting of the Institution of 
Heating and Ventilating Engineers will be held at East- 
bourne on June 20 and 21. On the morning of the first 
day a civic welcome will be extended to members in the 
ballroom of the Grand Hotel, after which a paper will 
be given by Mr. A. F. Dufton, on “ Heat Transmission 
Coefficient.’’ Various sporting tournaments and com- 
petitions will be held in the afternoon, and, at 7.0 p.m., 
a banquet will take place at the Grand Hotel. The whole 
of June 21 will be devoted to a circular motor drive in 
the surrounding country. Applications for tickets. ete., 
should be made to the assistant secretary of the Institu- 
tion, 22, Russell-square, London, W.C.1, not later than 
June 8. 
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THE ELECTRO-METALLURGICAL 
AND ELECTRO-CHEMICAL IN- 
DUSTRIES. 


By Proressor R. 8. Hurron and O. W. RoskIL. 
(Concluded from page 583.) 


Costs or SuppLyine Evectriciry By THERMAL 
AND Hypro-E.ecrric Stations. 

THe total cost of the electricity produced in 
electricity generating stations can be conveniently 
divided into two parts, namely : 

(1) The purchase price of the energy to be con- 
verted to electricity ; and 

(2) The cost of conversion. 

In this country the principal natural source of 
energy is coal, although there is a certain amount of 
water power. Both these sources of energy have 
been used for electricity generation, and there has 
recently been some discussion about the relative 
economics of the two methods. 

The argument for the hydro-electric station is 
based on the fact that running water, as a source 
of energy, costs nothing, while the corresponding 
item, coal, although the price per ton may be cheap, 
looms large in the accounts of the thermal station. 
On the other hand, the hydraulic station generally 
has a number of necessary appurtenances, such as 
dams, sluices, etc., which greatly increase its first 
cost as compared with that of the thermal station 
Thus, while the hydro-electric station may show a 
substantial saving in respect of item (1) above, the 
thermal station will hold the advantage in respect 
of item (2). The comparison between the economics 
of the two methods of generation therefore requires 
an analysis of the capital and operating costs for 
both. 

The annual expenses of a hydraulic station are 
made up largely of capital charges, which depend 
on the initial capital cost of the undertaking. This 
varies partly with the capacity of the plant installed, 
and partly with other factors of which the chief are 
the physical characteristics of the site. Thus, the 
cost of construction of dams, tunnels, pipelines, etc., 
depends far more on the physical features of the 
locality than on the output capacity of the proposed 
station. The capital cost per installed kilowatt of 
hydro-electric stations can, therefore, vary widely 
from one scheme to another, and, moreover, if any 
future increase of output is contemplated, a large 
proportion of the initial capital expenditure has to 
be based on the final contemplated output. For 
example, if it is proposed to start by installing 
say, 50,000 kW, and to increase ultimately to 
200,000 kW, the reservoirs, dams, etc., will generally 
have to be constructed from the beginning for the 
latter capacity, and will therefore be working, 
initially, far below their capacity. The full capital 
charges, however, will have to be borne. 

In the case of the thermal station, very little 
capital expenditure need be made beyond immediate 
requirements, except perhaps in the provision of 
land for future expansion. Buildings can be 
extended as required ; further boilers can be added 
in proportion to increased demand, and, in fact, 
the bulk of capital expenditure can be adjusted at 
any time to mest existing conditions. 

Of the two components of the cost of electricity 
mentioned above, the first, namely, the cost o 
purchasing energy for conversion into electricity is 
the easier to analyse. The primary interest of the 
consumer is in the cost per unit. Of the total the 
fuel cost depends on two factors, namely : 

(1) The cost per ton of the fuel; and 

(2) The quantity of fuel used per unit of electrical 
energy supplied, i.e., the efficiency of conversion. 

The fuel consumption per unit (kWh) generated 
at thermal stations has been reduced enormously 
since the early days of electricity generation. For 
example,* in the case of the Westminster Electricity 
Supply Corporation, the average consumption of 
coal per kilowatt-hour sent out in 1891 was 10 lb., 
which corresponds to an overall thermal efficiency 
of about 2-5 per cent. The Electricity Commis- 
sioners’ returns for 1936 show that the Battersea 
station of the London Power Company, with a coal 
consumption of 0-97 lb. per kilowatt-hour sent out, 


* Donkin, 8.B., presidential address to the Institution 
of Oivil Engineers, 1937. 





"7 ENGINEERING. 


was the most efficient station in Great Britain in 
that year. The corresponding thermal efficiency 
is 27-63 per cent. While this may not appear to be 
high when compared with generator efficiencies of 
about 98 per cent., it must be remembered that the 
accepted method of basing thermodynamic efficiency 
on the absolute zero of temperature brings into 
account a large quantity of heat which is, in practice, 
unusable. The attainment of anything approaching 
100 per cent. thermodynamic efficiency would 
require a condenser temperature not far removed 
from the absolute zero, so that the maximum thermo- 
dynamic efficiency theoretically attainable within 
practical limits of temperature is in the region of 
50 per cent. to 60 per cent. 

Increased efficiency can be obtained by raising 
the upper working temperature, and it is for this 
reason that internal-combustion engines and high- 
pressure steam engines have a greater thermodynamic 
efficiency than ordinary low-pressure steam engines. 
In practice, owing to the characteristics of the 
operating cycle, it is not generally possible to 
obtain even the above theoretical maximum effi- 
ciency, but, by various devices, thermodynamic 
efficiencies approaching 35 per cent. have been 
obtained with low-pressure steam plant. It is 
clear, therefore, that the 27-6 per cent. thermal 
efficiency of Battersea is probably not far below 
the maximum obtainable with low-pressure steam 
plant. This figure is the overall efficiency of the 
whole plant, including boilers, and not merely 
the thermodynamic efficiency of the heat engines. 
The great gain in overall thermal efficiency of 
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factor can be assumed, as the plant would be 
working at approximately constant load throughout 
the 24 hours. The only idle or under-loaded plant 
would be the stand-by plant, which would be 
necessary unless the works preferred the alternative 
of reducing its rate of output during a temporary 
shut-down of part of the generating equipment. 
The proportion of spare plant cannot be laid down 
as a definite percentage of the whole. It depends on 
the size of the units which make up the total 
installed capacity, since the spare plant must 
obviously consist of an integral number of such 
units. Thus, if a station is to meet a maximum 
demand of 160,000 kW, it might have four 40,000-kW 
units, in which case, the spare plant would consist 
of a further similar unit, and would be 20 per cent. 
of the total installed capacity. Alternatively, the 
total load of 160,000 kW might be met by two 
80,000-kW sets, in which case the spare plant must 


obviously be an 80,000-kKW set, which would 
constitute 33} per cent. of the total installed 
capacity. 


Generally speaking, the larger the number of 
units making up the total installed capacity, the 
smaller is the proportion of spare plant, but, on 
the other hand, larger units are usually more 
economical, both in running cost and in propor- 
tionate capital cost. A mean figure must therefore 
be found in any particular case, giving the best 
combination of these two opposing interests. An 
allowance for spare plant amounting to 20 per cent. 


| of the total installed capacity represents fair average 


generating stations has been due principally to | 


such expedients as the adoption of higher steam 
temperature and pressure, and regenerative features 
involving feed-water heating and air preheating. 

The use of high-pressure stages, up to 1,200 Ib. 
per square inch, has been fairly widely adopted in 
the United States, and it is significant that the new 
extensions at Battersea are to include a 16,000-kW 
generating set to operate at a pressure of 1,350 Ib. 
per square inch; the present working pressure at 
Battersea is 600 lb. per square inch. The addition 
of high-pressure stages at existing power stations 
is a relatively simple matter, and under the name 
of “topping” is popular in the United States. 
The high-pressure unit is arranged to exhaust at 
the former operating pressure of the station and the 
steam from the new high-pressure stage is fed into 
the existing steam main. The only new plant 
required is the high-pressure generating set and 
the high-pressure boiler, the addition of which in 
the United States, is stated to cost, on an average, 
95 dols. per extra kilowatt of capacity. 

High-pressure plants on the above lines, including 
the low-pressure stages, have shown fuel consump- 
tions equivalent to about 12,000 B.Th.U. per kilo- 
watt-hour generated, i.e., a thermal efficiency of 
28-4 per cent., which is a little better than that of 
Battersea; while the addition of high-pressure 
mercury-vapour turbines is stated to reduce the 
fuel consumption to the level of about 9,000 B.Th.U. 
per kilowatt-hour. Mercury-vapour plant, however, 
has not reached the stage when it can be recom- 
mended for general adoption. The best present-day 
practice in this country corresponds to a fuel 
consumption of 0-96 Ib. of coal per kilowatt-hour 
sent out, and for the sake of the present comparison 
this figure is used. On the basis of 0-96 Ib. of 
coal per kilowatt-hour and I4s. per ton of coal, 
the fuel cost per unit generated is 0-072d. 

If for any particular purpose a hydraulic station 
is to be more economical than the most efficient 
thermal station, then the difference in the capital 
costs, when translated into terms of cost per unit, 
must not exceed 0-072d. per unit sent out, leaving 
out of consideration, for the time being, any other 
small differences in operating. The crux of the 
comparison, therefore, is the correlation between 
capital cost and units generated. There not, 
however, any direct relationship between these 
two concepts. Even in the case of a thermal station, 
where the capital cost does, at least, vary approxi- 
mately as the installed capacity, the capital charges 
per unit sent out depend upon the load factor. 

In the present case, the generation of electricity 
for electrometallurgical purposes is being considered, 
and in thes: circumstances a very high load 


is 


practice, so that if the remaining plant works at 
full load for 24 hours per day throughout the year. 
the overall station load factor will be 80 per cent. 

Although the load factor is probably the most 
important variable in the correlation between initial 
capital cost and capital charges per unit generated, 
there are others, namely :— 

(1) Interest on capital. 

(2) Amortisation. 

(3) Other charges, such as salaries, wages and 
maintenance, which, although not capital charges, 
are approximately proportional to the capacity of 
the station. 

At the present time, the market seems to demand 
interest at the rate of 5 per cent. to 6 per cent. from 
industrial enterprises such as that now under con- 
sideration. In some cases, an even higher rate is 
demanded, but the capital risk involved in an 
electrometallurgical enterprise would probably be 
commensurate with a rate of interest of 6 per cent. 

Amortisation is a somewhat complex item, parti- 
cularly in the hydro-electric case, as the whole 
capital cost cannot equitably be-amortised over the 
same period of time. Thus, while turbines, gener- 
ators, switchgear, and boilers, in the thermal case, 
should probably be amortised over a period of 
20 years to 25 years, buildings and dams, sluices, etc., 
in the hydraulic case, should obviously be given a 
much longer period, while land purchased need 
hardly be amortised at all, although a sum corre- 
sponding to such amortisation would probably be 
put to reserve. For the sake of the present example, 
amortisation of plant is taken over 20 years, and 
that of buildings, etc., over 30 years, which corre- 
spond closely to the maximum periods allowed by 
the Electricity Commissioners for the repayment of 
loans in connection with electricity undertakings. 

The proportions of total capital which should be 
allocated to plant and buildings are very different 
in the thermal and hydro-electric cases. At the 
new Hams Hall station of Birmingham Corporation 
the total capital cost of 1,582,398/. is accounted 
for as to 1,105,050/. by plant and as to 477,348/. by 
buildings and other works, i.e.,70 per cent. plant and 
30 per cent. buildings, ete. As this is a new station 
designed with a view to considerable expansion, it 18 
possible that a somewhat high proportion has been 
spent on the buildings. For the present case. 
therefore, the capital cost of a thermal station 1s 
taken as comprising 75 per cent. plant and 25 per 
cent. buildings, etc. Amortisation funds are assumed 
to be invested in gilt-edged securities which at the 
present time yield interest at about 3} per cent. 
This, however, is simple interest and it is probably 
safer to take a figure of 3 per cent. compound interest 
for the present purpose. At this rate, and assuming. 
as explained above, that 75 per cent. is amortised 
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in 20 years and the remainder in 30 years, the annual | electric scheme is accounted for by plant, which is annual costs under the four headings (a) to (d) in 


cost of amortisation of a thermal station would | amortised as before over 20 years, and that the actual practice. 


amount to 3-33 per cent. on the total capital. 

For a hydro-electric station, the cost of plant | 
may be even less than 20 per cent. of the whole 
capital cost. The cost of plant is usually much less 
than for a thermal station, since boilers, fuel and 
ash-handling plant, etc., are not required, while 
the cost of dams, reservoirs, etc., and compensation 
for land submerged do not arise in the case of the 
thermal stations. Moreover, since the best sites | 
for hydro-electric purposes, both in this country | 
and in most others, have already been developed, | 
the proportionate cost of site development for | 
hydro-electric stations is tending to increase. In his 
presidential address before the Institution of Civil | 
Engineers, in November, 1937, Mr. S. B. Donkin | 
gave figures of 18/. and 35/. per installed kilowatt, | 
respectively, as the average costs of thermal and | 
hydro-electric stations in this country. If, for| 
the thermal] station, the figures of 25 per cent. build- | 
ings, ete., and 75 per cent. plant are taken, the | 


TABLE I[X.—Power Srartion Costs. 





on land occupied. 


remainder is accounted for by buildings, dams, etc., 
and is amortised over 30 years. On this basis, 
the annual cost of amortisation amounts to 2-44 per 
cent. of the total capital. 

The remaining annual costs, namely 

(a) Rents, rates and insurance ; 
(6) Salaries and wages ; 
(c) Repairs, maintenance and renewals ; and 
(d) Oil, water and stores, 
can be treated as follows :— 

(a) Rents, Rates and Insurance.—Rent, if payable 
at all, i.e., if land is not purchased, will be payable 
In so far as a hydro-electric 
scheme would occupy far more land than a thermal 
station, its rent charge would be higher, but on the 
other hand, the thermal station would probably 
be situated on land of higher value than the hydro- 
electric, though this is not necessarily the case. 
Rates in any given place would vary roughly in 
proportion to the capital value of the scheme. It is 


Works Cost of Generation. 


Installed Units 
Capacity, Salaries and Wages. ‘osts,* | Generated. 
ean aries and Wages Other Costs | "Millions 
- of kWh. 
¢ | d. per unit ¢ d. per unit 
Generated. Generated. 
A. Hydro-electric stations — 
Bonnington! . ” 9,840 3,265 0-0156 rata} 0- 0046 51-04 
Stonebyres] .. : 5,680 2,971 0- 0267 630 0-0057 26-68 
Rannoch2 48,000 6,174 0-0197 1,033 0-0033 75-46 
rummel2 34,000 5,034 0-0162 1,365 0-0044 74°63 
Lochaber’ 32,500 3,289 0-0047 9,672 0-0133 174°77 
Carsfad4 12,000 141 0-0060 38 0-0016 5-60 
Karlstoun4 12,000 897 0-0304 6 0- 0002 7:07 
Glenlee4 25,000 3,321 0-0153 6,002 0-0276 52-16 
Kendoon4 21,000 132 0- 0024 114 0-0020 13-60 
Tonglands . . ‘ 33,250 3,587 00-0118 1,444 0-0048 72-88 
Total, Galloway Company 103,250 8,078 0-0127 7,604 0-0119 151-31 
Average of all above Scottish hydro- 
electric stations - - _- 06-0125 - 0-0092 
Cwm DyliS . ; 6,500 1,736 0-0425 491 0-0120 9-31 
Maentwrog5 .. 24,000 2,776 0- 0208 356 0-0027 32-04 
Average for all above hydro-electric 
stations 0-0134 -- 0- 0089 
B. Thermal stations-— 
Battersea . 245,000 46.223 0-0106 39,041 0- 0089 1,050-15 
Barking 150,000 83,746 0-0219 123,582 0-0322 918-65 
Brimsdown B. 107,500 32,414 0-0221 34,118 0-0232 352-52 
Hams Hall 193,750 20,022 0-0061 31,475 0- 0097 780-80 
Kearsley 116,475 19,959 0-0112 16,209 0-0091 428-55 
Padiham 30,000 6,723 0-0245 8,080 0-0294 55-90 
Upper Boat Ke , 65,000 16,486 0-0185 12,796 0-0143 214-35 
Average for above thermal stations 0-0142 — | 0-0167 


1 Stations of the Lanarkshire Hydro-electric Power Company. 
2 - » Grampian Power Company. 
5 Station of the Lochaber Power Company. 


4 Stations of the Galloway Water Power Company. 
5 _ » . North Wales Power Company. 
* Includes repairs, maintenance, oil, water and stores. 


above 18/. per kilowatt would comprise 4/. 10s. per | unlikely, however, that the thermal station would 


kilowatt for the buildings, etc., and 13/. 10s. per | 
kilowatt for the plant. 


A substantial proportion of the plant cost is| would have to be taken into account. 


be located in the same place as the hydro-electric, 


so that differences in the existing poundage rates 


Insurance, 


accounted for by the boilers and associated equip-| again, would be roughly proportional to capital 


ment. 


Thus, at the New Hams Hall station already | value, though the absence of boilers at the hydro- 


mentioned, the cost of boilers, coal- and ash-handling | electric stations would probably enable a somewhat 
plant and circulating system accounted for 819,050/. | lower rate per cent. to be obtained. For the purposes 
as against 286,000/. for the turbo-alternators and | of the present comparison, a combined figure of 


all electrical equipment. 


Orders recently placed |1 per cent. on total capital will be taken to cover 


for the Limehouse generating station included a | the annual charge on account of rates and insurance, 
30,000-kW turbo-alternator at 130,347/., and three | and it will be assumed that all land, with any neces- 
150,000 Ib. per hour boiler units, with accessories, | sary wayleaves, etc., is purchased. 


at 222,665/. Thus, the boilers and associated equip- 


(6) Salaries and Wages—These would not differ 


ment account for between three-quarters and| greatly for thermal and hydro-electric stations 


two-thirds of the plant cost of a thermal station. 


|of the same capacity, as the staffs would be the 


Of the 13/. 10s. per installed kilowatt of plant at a | same, except for the few additional workers on the 


thermal station, 9/. 10s. can, therefore, probably | boiler plant. 


If anything, therefore, the cost of 


be allocated to boilers, etc., and 4/. to electrical | salaries and wages would be slightly higher for | 
plant. The electric equipment of a hydro-electric | the thermal than the hydro-electric station. 


station will be approximately the same as that of a | 


(c) Repairs, maintenance and renewals.—Owing to 


thermal station of the same capacity, while the cost | the absence of boilers and associated equipment at 


of the water turbines will not differ substantially | the hydro-electric station, the annual cost of these | 
from that of the steam turbines. It can, therefore, | items should be less than that of the thermal station ; | 
be assumed that the turbines and electric equipment | but, as repairs to dams, sluices, etc., if they 
of a hydro-electric station cost approximately 4/. per|do become necessary, may be very costly, the | 


installed kilowatt. 


u From Mr. Donkin’s figure of | advantage on the score of boiler maintenance may | 
35/. per kilowatt for the total cost of a hydro-electric be annulled. It is unlikely, however, that the | 
station, it follows that all other costs must amount | average costs under this heading for hydraulic 


to 311. per kilowatt, i.e., nearly 90 per cent. of the | stations will exceed those for thermal stations. 


whole. It has, however, already been stated that | 


(d) Oil, Water and Stores.—These are generally 


this cost is liable to vary widely from one scheme | relatively small items, and will not be substantially 


to another, according to the size of the dams and | different for the two kinds of station. 


In the ensuing 


The annual reports of the Electri- 
city Commissioners, however, divide annual generat- 
ing costs under headings of fuel (when applicable), 
salaries and wages, and the remaining items other 
than capital charges. 

Table IX shows the figures, excepting fuel, for a 
representative selection of thermal and _ hydro- 
electric stations for the year 1936-37. 

The hydro-electric stations listed in Table IX do 
not operate under the same conditions as would 
apply to an electro-metallurgical station. Thus, 
the Galloway scheme operates only during the peak- 
load period of the grid, the water supply being 
insufficient for continuous operation. The Bonning- 
ton and Stonebyres stations of the Lanarkshire 
Power Company operate largely in the rainy 
months, when the river is full, and may close down 
altogether during exceptionally dry conditions. 
On the other hand, no figures are available for the 
annual cost of salaries, etc., at other more compar- 
able stations. Nevertheless, when due allowance 
is made for the different conditions, chiefly by way 
of load factor, estimates based on these figures 
should not be seriously in error. 

The costs per unit shown in Table TX correspond 
to the load factors normally experienced under 
public-supply conditions, namely 35 per cent. to 
40 per cent. The annual cost of salaries and wages 
will not be greatly affected by the number of units 
generated by a particular plant. It follows that, if 
a greater number of units is generated, the cost of 
salaries, etc., per unit generated will be reduced. 
Hence the figures for salaries and wages per unit 
generated, as given in Table IX, must be corrected for 
different load factors. The item for oil, water and 
stores, etc., will, however, vary roughly according 
to the number of units generated, and therefore no 
correction should be necessary in the cost per unit 
generated. 

It is now possible to summarise the figures for 
the two types of station :— 

(A) Hydro-Electric Station, working at an overall annual 
load factor of 80 per cent. 


Interest on capital 6-00 per cent. 
Amortisation ... ite de 2-44 ” 
Rates and insurance die 1-00 te 


Salaries and wages (on average 
of Table IX corrected for 
80 per cent. L.F.) ... 398 0- 006d. per unit. 

Repairs, maintenance, oil, 
water and stores obs 0- 009d. = 

Fuel... “a Sim one Nil. 

Thermal Station, working at an overall annual load 
factor of 80 per cent. 


(B 


~~ 


Interest on capital 6-00 per cent. 
Amortisation ... all ans 3-33 9 
Rates and insurance hea 1-00 » 


Salaries and wages (on average 

of Table IX corrected for 

80 per cent. L.F.) ... 0-007d. per unit. 
Repairs, etc., as above 0-017d. ” 
Fuel - sas 0-072d. , 

From the above it can be seen that the costs per 
unit generated, excluding the items expressed as a 
percentage of capital, are 0-015d. per unit for the 
hydro-electric station, and 0-096d. per unit for the 
thermal station, i.e., a difference of 0-08ld. per 
unit. It follows that, if for any purpose the thermal 
station is to be more economical than the hydro- 
electric, then the annual capital charges of the 
latter, when expressed in pence per unit generated, 
must exceed those of the former by more than 
0-08ld. per unit generated. 

In the graph given on page 644 annual capital 
charges per unit generated are correlated with 
initial capital costs per installed kilowatt for ap 
overall load factor of 80 per cent. and rates ot 
interest amortisation, etc., of 9-44 per cent. for the 
hydro-electric station and 10-33 per cent. for the 
thermal station, as explained above. 

The following examples illustrate the method 
of using this graph :-— 

Example 1.—It is assumed that the total initial 
capital cost of a proposed thermal station amounts 


|to 15l. per kilowatt installed. From curve 2 it 


can be seen that this corresponds to annual capital! 
charges amounting to 0-053d. per unit (if the load 
factor is 80 per cent.). As shown above, if this 
thermal station is to be more economical than a 


reservoirs required, and the character of the land. | calculations, however, they have been allowed for | hydro-electric station of the same capacity, then 
For the sake of the present example, it is assumed | on the basis of experience in existing stations. 


that 20 per cent. of the total cost of a hydro- ! 





Little information is available about the separate 


the annual capital charges for the latter must not 
exceed 0-184d. per unit (i.c., 0-053 + 0.081). This 
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corresponds to a capital cost of 41/. per kilowatt 
installed at the hydro-electric station (curve 1). 

Example 2.—It is assumed that a hydro-electric 
scheme is worked out at a cost of 60/. per installed 
kilowatt (including purchase of all land, wayleaves 
and water rights, etc.). From curve 1, it is seen 
that this corresponds to annual capital charges 
amounting to 0-194d. per kilowatt-hour generated 
(80 per cent. of load factor as before). The corres- 
ponding cost per unit for a thermal station must 
therefore be 0-113d. per unit (i.e., 0-194—0-081), 
which corresponds (from curve 2) to 32/. per kilo- 
watt installed. 

The meaning of these two examples is that, for 
an 80 per cent. overall load factor, and interest 
and other charges as explained before, a thermal 
station constructed at 15/. per installed kilowatt 
will give the same cost per unit generated as a 
hydro-electric station at a cost of 41/. per installed 
kilowatt. Similarly, a thermal station at 32/. per 
installed kilowatt will give the same cost per unit 
generated as a hydro-electric station at 60/. per 
installed kilowatt. 

Taking the average figures for thermal and hydro 
electric stations given by Mr. 8. B, Donkin, already 
quoted, namely, 18/. per installed kilowatt for a 
thermal station and 35/. per kilowatt for a hydro- 
electric station, the following figures would be 


obtained. 
Thermal Station 
Annual capital charges per unit 
enerated (from curve 2) 0- 063d 
Other costs per unit generated (ns 
calculated above) 0-0906d 
Total 0- 159d. 
Hydro-Klectric Station 
Annual capital charges per unit 
generated (from curve 1) 0-113d 
Other costs per unit generated (as 
calculated above) 0-O15d. 
Total 0- 128d. 
Thus, under these conditions, the hydro-electric 
station is the more economical by a margin of 
0-O3ld. per unit generated. This margin will be 


reduced, or perhaps reversed by any of the follow- 
ing : 

Increase in the 
stations. 

Reduction in the capital cost per installed kilowatt 
of thermal stations. 

Increase in the capital cost per installed kilowatt 
of hydro-electric stations. 


thermal efficiency of thermal 


All these changes are, in fact, gradually proceeding 
at the present time. The thermal efficiency of 
thermal stations is being increased by the use of 
higher pressures, and by other expedients which 
have been mentioned already. The capital cost 
per installed kilowatt of plant is being reduced 
in the normal course of events as a result of experi- 
ence, although the use of more complex cycles is 
tending to limit further reductions. 

On the other hand, the cost of hydro-electric 
stations is increasing, since the best sites have 
already been used, and those that remain usually 
require extensive civil engineering works to make 
them suitable. I: is unlikely, therefore, that any 
further hydro-electric stations can be installed in 
Great Britain at an initial capital cost of 351. per 
installed kilowatt or less. It is not even likely 
that one of any size could be installed for 491. per 
kilowatt, this being the figure for a hydro-electric 
station which would give the same costs per unit 
as a thermal station constructed at 18. per kilo- 
watt. 

The Kinlochleven sx heme of the 
nium Company was the 
scheme in this country, 


British Alumi- 
first large hydro-electric 
and it can be reasonably 
assumed that the site then chosen was the best 
available. The cost of construction is believed 
to have been 28-5l. per installed kilowatt, excluding 
the aluminium factory, and this figure, which applies 
to prices current in 1909, is the lowest for any 
British hydro-electric station on this scale. Of more 
recent schemes in this country, the West Highland 
scheme was estimated to cost 2,730,000/., and to 
generate 364 million units per annum. This gives a 
capital cost of 65-71. per effective kilowatt, or 52-6. 
per installed kilowatt on the basis of the 80 per cent. 
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load factor which has been assumed throughout the 
foregoing calculations. 

The Caledonian power scheme was estimated to 
cost 2/. to 3l. millions, excluding the factory and 
housing scheme. No estimate of output has been 
given by the promoters, but in the opinion of 
Professor Baily, President of the Engineering Section 
of the British Association in 1934, the power avail- 
able from the scheme would not exceed 34,000 kW. 
On this basis, the installed capacitv, with the same 
allowance for spare plant would be 42,500 kW and 
the cost per kilowatt installed, assuming a mean 
total capital cost of 2-5/. millions, would be 58-81. 
per installed kilowatt. On the basis of an initial 
capital cost of 21. millions, the cost per installed kilo- 
watt would, however, be 471. and the scheme would, 
other things being equal, be more economical than 
a thermal station at 18/. per installed kilowatt. 

Recent evidence from other countries, although 
conditions are not the same as here, tends to con- 
firm the above range of cost for hydro-electric 
stations. Thus, the new Kiewa River scheme in 
Victoria, consistins of four separate stations with a 
total installed capacity of 117,000 kW, is estimated 
to cost 6-51. millions, which is equivalent to 55-51. 
per kilowatt. The scheme includes the construction 
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of five dams, and a considerable amount of tunnelling 
through rock, the latter being intended to minimise 
trouble which might be caused by ice and snow. 
In 1927 the average cost per kilowatt of water-power 
schemes installed in Canada at that time was stated 
to be 361. per kilowatt.* In the United States, the 
cost is said to vary from 90 to 250 dols. per kilo- 
watt installed, which corresponds to 181. to 501. per 
installed kilowatt at 5 dols. to the I.+ 

The probable cost, and indeed the possibility, of 
any future hydro-electric developments is deter- 
mined by natural conditions. There are not many 
remaining sites where a suitable head of water is 
available, even though there may be, theoretically, 
a large amount of power in all rivers. In England, 
this power usually results from a relatively large 
flow at low head, and in this form, hydraulic power 
cannot yet be effectively used for electricity genera- 
tion. The Water Power Resources Committee re- 
ported in 1921 that the aggregate of water-power 
schemes which they had examined was 250,000 kW, 
of which 78 per cent. was in Scotland, 14 per cent. 
in Wales, and 8 per cent. in England. The total in- 
stalled capacity of hydro-electric plant in Great 
Britain in 1936-37 was 294,000 kW (Electricity 
Commissioners’ figures), so that with due allowance 
for load factor, it would seem that the available 
water power sites in this country have largely been 
developed already. 

As regards thermal stations, the average figure 
of 181. per installed kilowatt has already been quoted. 
This figure, again, is subject to some variation 
according to conditions such as cost of site, type of 
plant installed, etc. The following examples illus- 
trate the costs normally found in practice. The new 
120,000-kW station of the Kent Electric Power 
Company at Littlebrook is estimated to cost 2-5l. 
millions, or 20-81. per kilowatt. The increased capa- 
city ordered in Great Britain in 1936 amounted to 
400,000-kW at a cost of nearly 101. millions, which 
is equivalent to about 23-8l. per kilowatt. Exten- 
sions to existing plants can generally be carried out 
at a lower average figure. Thus, at Dalmarnock, for 


* Woodhouse, W. B., May lecture before the Institute 
of Metals, 1931. 

t Handbook for Electrical Engineers, 1936. 
Messrs. John Wiley and Sons, Inc. 
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example, an additional capacity of 100,000 kW cost 
ll. millions, showing an average cost per kilowatt 
of 101., while the new extension of the Battersea 
power station will provide an additional capacit, 
of 100,000 kW at a cost of 1,500,000/., i.e., an averag: 
of 151. per kilowatt. A proposed extension at 
Newport (Mon.), comprising a 30,000-kW turbo 

alternator and two boilers, each having an evapora 

tive capacity of 150,000 lb. per hour, is estimated 
to cost 388,0001. 

In Germany, some data were collected concerning 
a number of steam plants, and were published in 
Warme for May 23, 1936. It was found that capita! 
costs per kilowatt varied from RM. 110 to RM. 665 
(5-51. to 33-251. at par, or 8-81. to 53-2/. at current 
ordinary rate of exchange). In the United States 
the cost is said to vary from 130 dols. (264.) per 
kilowatt for a station of 6,000-kW capacity to 
100 dols (20/.) per kilowatt for 200,000-kW capacity.* 
The rate of decrease of cost pér kilowatt according 
to size of station is not uniform, the correlating 
curve being steeper for the smaller installed capaci- 
ties. Thus a station of 100,000-kW installed 
capacity would not cost very much more per 
installed kilowatt than one of 200,000-kW. 

The comparison between thermal and hydraulic 
stations does not rest solely on the relative costs 
of generation. Other factors, which may be 
regarded as direct or indirect oncosts must also be 
taken into consideration. Thus the limited choice 
of site for hydro-electric stations may necessitate 
the placing of the works in a location which is not 
really suitable from the point of view of transport 
costs of raw materials and access to market. Alter- 
natively, if the works were situated elsewhere, the 
cost of transmission would have to be brought into 
account against the hydro-electric station. Again. 
at a thermal station, some use could probably be 
made of the waste heat for process or factory heating. 
whereas at a hydro-electric station, heating would 
be an extra item in the running costs. 

It appears, therefore, in view of the above con 
siderations, that it is becoming increasingly difficult 
to make a case for hydro-electric as against therma! 
stations for electricity generation, though former 
the case was overwhelming. The greatly increased 
efficiency of thermal generation, coupled with the 
exhaustion of the best sites for hydro-electric 
installations, has, however, to a large extent 
reversed the position as far as new installations are 
concerned. 

In addition to the foregoing alternatives, there is 
the possibility of purchasing power at a special 
off-peak rate from a public supplier. This has been 
done, for example, at a carbide works at Wingles (Pas 
de Calais). The output is 80 tons of carbide per 
day, and off-peak power is paid for at the rate of 
12 centimes per kilowatt-hour (0-235d. at par). The 
possibility of taking advantage of such an arrange- 
ment depends on whether the works could be 
operated only at certain times of the day, or rather 
night, since the major part of the off-peak period 
is in the small hours of the morning. There are 
already arrangements in Great Britain for the 
supply of low-price off-peak power for such pur- 
poses as domestic water-heating, but developments 
in this direction have so far been relatively small. 
The plant required under such a scheme would 
consist only of intake transformers and some suitable 
kind of rectifier, such as the mercury-arc type, which 
has been developed to a high state of efficiency in 
connection with electric traction systems. 

In general, off-peak tariffs are very favourable to 
the consumer, as the charges amount to little more 
than the bare costs of fuel used, leaving very little 
margin to cover other operating expenses, and the 
use made of the transmitting and distributing 
system. The equity of such tariffs from the other 
consumers’ point of view is open to question, for, in 
effect, they bear the whole of the capital costs 
connected with the new off-peak load. It is 
obvious, however, that little can be done to rectify) 
this unless and until such loads become comparable 
in magnitude with the bulk of other loads. In the 
meantime, off-peak consumers may be able to 
purchase electrical energy at a cost per kilowatt 
hour less than that at which they could generate it 
themselves. 


* Handbook for Electrical Engineers, loc. cit. 
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PENCIL INDICATOR FOR DIESEL ENGINES. 


Fig. 1. 
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PENCIL INDICATOR FOR 
DIESEL ENGINES. 


ALTHOUGH the pencil indicator is unsuitable for the 
majority of internal-combustion engines, owing to 
errors caused by the inertia of the parts when operated 
at high speeds, it possesses obvious advantages when 
the engine speed does not preclude its use. The 
maximum speed for which it is suitable depends mainly 
on the question of inertia, and it is therefore desirable 
that the moving parts should be as light as possible. 
Other factors which have to be taken into consideration 
when designing a pencil indicator for internal-combus- 
tion engines are the high working temperature, the 
high pressure, and the drying and somewhat corrosive 
effect of the combustion gases, which necessitates 
careful attention to lubrication. These points have 
all received close consideration in a pencil indicator 
designed by Professor K. J. De Jubasz, of the School 
of Engineering, State College, Pennsylvania. This 
indicator, which is intended primarily for moderately 
high-speed engines of fairly large output, is illustrated 
in the accompanying figures. It may, perhaps, be 
stressed that it is not claimed to be suitable for 
high-speed engines such as those employed in motor 
vehicles or aircraft. 

The body is a bronze casting provided with cooling 
fins, as shown in Fig. 1, to dissipate the heat and make 
the handling more comfortable. A tapered mounting 
union is employed with a Whitworth nut, the latter 
being of the hexagonal instead of the more usual wing 
type. As a spanner is thus necessary for tightening 
up the nut, there is no danger of burning the fingers 
during the process. The pressure measuring and 
recording elements comprise the cylinder head, piston 
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| rod, piston, cylinder, spring and the pencil movement, 
| the latter being mounted on a turntable. The whole 
| assembly is fastened to the body by means of a locking 
nut provided with a wide Bakelite grip for better heat 
insulation, and also for the protection of the pencil- 
movement parts. To ensure accurate centring of the 
piston in the cylinder, both the piston rod and the 
cylinder are centred with respect to the same compon- 
ent, viz., the cylinder head, whereby friction, binding and 
leakage are diminished. The inertia errors are reduced 
by making the piston rod short and hollow, and buck- 
ling is prevented by a long guide in the cylinder head. 
The spring is of the usual double-wound helical type. 
Its lower end is fastened on the upper extension of the 
cylinder head, and its upper end is secured to the 
upper end of the piston rod by a swivel joint. The 
spring, therefore, works in tension. The recording 
mechanism is of the widely-used Crosby type, with a 
forked recording lever. The magnification ratio is 
7 : 1, instead of the more usual ratio of 6 : 1 in indicators 
of comparable size, and the recording lever is made as 
short and light as possible. The turntable carrying 
the pencil motion can be swung through about 40 deg. 
about the upper extension of the cylinder head. The 
pencil movement is joined to the piston rod by a 
tapered crosspin in the usual manner. Special care 
has been taken to reduce the mass on the end of the 
recording lever to a minimum. A small piece of pure 
silver wire is used as a stylus, and is fastened to the 
end of the lever by means of a chuck with spring 
jaws. The motion of the piston is limited by a stop 
collar on the piston rod, this collar making contact 
with the cylinder head in the highest allowable position 





of the piston and thus avoiding excessive strain on the 
spring. 


A lubricator is located between the cylinder and 
the drum, as shown in Figs. 1 and 2, where it does not 
interfere with the mounting and operation of the 

| instrument, and where it serves as a stop for the adjust- 
| ing screw regulating the stylus pressure. The lubri- 
cator can be filled through a grease nipple, a spring- 
loaded piston feeding the lubricant at a sustained 
| pressure to the working surfaces of the cylinder and 
piston. The upper knob shown in Fig. 1 forms a 
tell-tale to show when the lubricator needs replenish- 
ment. The drum assembly, consisting of the drum 
post, spring, and drum head, can be removed as one 
unit from the arm of the indicator body. The drum 
proper is of Bakelite moulded in one piece. By 
| using this material, the mass of the drum is only about 
30 per cent. of that of a metal drum of the same size, 
so that the cord forces and the errors due to cord 
stretch and drum inertia are reduced a corresponding 
amount. The walls of the drum can also be made 
| thicker and therefore less susceptible to denting than 
the usual walls of thin-gauge metal. It will be noticed 
from Fig. 1 that the drum is mounted on ball bearing. 
The paper clips are formed integral with the cord collar 
which is a press fit on the lower part of the drum. 
This results in a strong and light construction capable 
of resisting the centrifugal force at high speeds. The 
drum-return spring can be easily adjusted to the desired 
tension by means of the drum head to which one end 
of the spring is attached. This head engages with the 
hexagonal upper end of the drum post, and a knurled- 
| headed screw, serving also as a lubricator nipple, 
holds the head in position. The lower end of the post 
is provided with two keyways, either of which can be 
engaged with a locating pin on the body arm, according 
to whether the indicator is to be used as a right-hand 
or left-hand instrument. The cord-pulley assembly 
consists of a bracket, centred on the body and fastened 
| by a bolt in the lower end of the drum post, and the 
| . . . . 
| pulley swivel, which is free to rotate in the bracket. 
| The cord pulley is of Bakelite and runs on ball bearings. 
|The exposed parts of the indicator are chromium 
| plated to prevent corrosion by salt air on shipboard. 








K.B.E., F.R.S. 


WE note with regret the death of Sir Frank Dyson, 
| former Astronomer Royal, which occurred at sea, on 
| May 25, while on a voyage from Australia to South 
Africa. The son of the Rev. Watson Dyson, a Baptist 
minister, Frank Watson Dyson was born at Ashby on 
January 8, 1868. He received his general education at 
Bradford Grammar School, and, gaining a scholarship 
in mathematics, went up to Trinity College, Cambridge. 
In 1889, at the early age of twenty-one, he was Second 
Wrangler in the Mathematical Tripos, and in the 
following year gained a Smith’s Prize and was made 
a Fellow of Trinity College. In 1892, Dyson was 
appointed an Isaac Newton student in physical optics 
and astronomy, and two years later became chief 
assistant at the Royal Observatory, Greenwich. This 
| position he retained until 1905, when he was made 
| Astronomer-Royal, Scotland. Five years later he 
| succeeded his late chief, Mr. W. H. M. Christie, as 
Astronomer Royal, and continued in this capacity until 
his retirement, at the age of sixty-five, in 1933. Sir 
Frank, who received the honour of Knight Bachelor in 
1915 and was created a K.B.E. in 1926, will always be 
remembered for his early work on the angular or 
proper-motions of the stars, and for his later researches 
on solar eclipses. His recent book Eclipses of the Sun 
and Moon, written in collaboration with Dr. R. Woolley, 
is regarded as the standard work on the subject. 

Sir Frank, who was elected a Fellow of the Royal 
Society in 1901, when only thirty-three years of age, 
was the recipient of many honours. After serving as 
secretary of the Royal Astronomical Society from 1899 
to 1905, he was elected President for the period 1911 to 
| 1913, and received the Gold Medal of the Society in 
| 1925, He was a vice-president of the Royal Society 
| from 1913 to 1914, and received its Royal Medal in 1921. 
| Sir Frank served as President of the British Astrono- 
| mical Association from 1916 to 1918, and as President 
| of the International Astronomical Union, which he had 
| largely helped to establish, from 1928 to 1932. He was 
— the Bruce Gold Medal of the Astronomical 
| Society of the Pacific in 1922, and was the first recipient 
| of the Gold Medal of the British Horological Institute, 

which was awarded to him in 1928. Sir Frank received 
the honorary degrees of Se.D. (Cantab.), D.Sc. (Oxon.), 
| and LL.D. (Edin.). 


| 
| THE LATE SIR FRANK DYSON, 
| 














| Lecrures on A.R.P. Practice.—In connection with 
| the lectures on A.R.P. practice, arranged by the Institu- 
| tion of Civil Engineers, the programme of which was 
| given in our last week’s issue, on page 625, we are 
|now informed that the lecture on Monday, June 12, 
|on * Camouflage,” will be delivered by Colonel F. J. 
| Wyatt, O.B.E., M.C. (late R.E.), instead of by Mr. 
| Gilbert Palmer. 
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LETTERS TO THE EDITOR. 
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THE . WARDS ISLAND SEWAGE 
WORKS, NEW YORK CITY. 
To tHe Evrror or ENGINEERING. 

Sir,—I have read with interest the articles in Eno 
NEERING describing the Wards Island Sewage Works, 
New York City, which were of particular interest to me 
on account of my association with the Mogden Works 
of the Middlesex County Council—the only plant in 
Europe comparable with the large works of America. 
There appears, however, to be an error in your descrip- 
tion of the return-sludge pumping equipment, on page 
520 of your issue of May 5. You say, correctly, that 
the amount of return sludge is 25 per cent., and that 
this is pumped back to the aeration tanks to inoculate 
the incoming sewage. You then say that * the balance 
not so required, normally 75 per cent., is passed to the 
sludge storage building,” which is true, except for the 
fact that the amount is considerably less than 75 per 
cent. 

By way of explanation, the 25 per cent. return sludge 
means that activated sludge from the final tanks is 
continuously returned to the sewage entering the 
aeration tanks at a rate equal to 25 per cent. of the 
rate of sewage flow; in this case, 11-25 m.g.d. for a 
sewage flow of 45 m.g.d. to each battery. The excess 
sludge, ** the balance not so required,” usually amounts 
to 2 per cent. of the sewage flow, and the pumps 
provided for dealing with this sludge at Wards Island 
have, I understand, a capacity of 2-67 per cent. of the 
sewage flow, or 1-2 m.g.d. per battery. It would 
appear that the figure of 75 per cent. has been obtained 
on the assumption that 100 per cent. sludge production 
is made up of 25 per cent. return and 75 per cent. 
excess, but actually there is no such relation. 

Yours faithfully, 
G. W. WILKINSON. 
West Middlesex Main Drainage, 
Mogden Works, 
Isleworth, Middlesex. 


May 10, 1939. 





THE PLACE OF HISTORY IN 
ENGINEERING EDUCATION. 
To tHe Eprror or ENGINEERING. 

Sir,—I was interested to read your leading article 
on the place of the history of technology in education, 
in Enarveerine of May 19, and entirely concur in the 
views expressed. For some years now, I have made 
use of history in teaching applied mechanics. Many 
teachers must have been confronted with the problem 
of giving elementary revision lectures to students of 
widely varying ability—for instance, the early lectures 
in a first-year course. Some of the students, rightly or 
not, are sure to have an irritated feeling that * I’ve 
done all this before” ; yet the weakest members of the 
class must be catered for adequately. 

To avoid this difficulty, 1 adopted the method of 
presenting the subject in its historical development, 
pointing out how certain conditions called for the 
solution of certain problems; and, conversely, how 
particular technical or scientific advances have reacted 
on society. This method has two advantages: it 
relates applied mechanics to everyday life, and it enables 
illustrations to be brought in, which do not ordinarily 
occur in a course of lectures to engineering students, 
thus broadening their outlook. For example, students 
who have really learned their groundwork are probably 
tired of problems on boats crossing rivers, in currents 
of given velocity ; but the planets afford equally good 
examples on the principles of relative motion, and 
come naturally into the history of dynamics. Further- 
more, such studies emphasise the important fact that 
theoretical progress must always be based on practice. 

I have confined myself to one aspect of the matter ; 
others seem to have been adequately covered in your 
article. From personal experience, 1 can assure the 
sceptical engineer that historical research provides a 
most fascinating side-line which, from the technical 
point of view, can be highly instructive. 

Yours faithfully, 
Joun Case. 





Royal Naval Engineering College, 
Devonport. 
May 24, 1939. 











Propuction oF Pic-I[Ron AND STEEL IN GREAI 
Brirain.—-The monthly memorandum issued by the 
British Iron and Steel Federation, Steel House, Tothill 
street, London, 8.W.1, shows that 100 blast furnaces 
were in operation at the end of April, compared with 
95 furnaces at the end of March. The production of pig- 
iron in April totalled 608,900 tons, compared with 
603,600 tons in March, and 661,000 tons in April, 1938 
Che April output of steel ingots and castings amounted 
to 1,058,200 tons, against 1,170,900 tons in March, and 
938,000 tons in April, 1938. There were fewer working 
days in April, compared with March, and the Easter 
holiday # caused stoppages or some slowing down. 
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LABOUR NOTES. 


THE Management Committee of the Engineering and 
Allied Employers’ National Federation decided, on 
Friday last week, that the six months’ military training 
of apprentices and youths, called to the colours under 
the Military Training Act, will not be considered as lost, 
but will be regarded as part of their apprenticeship 
period. There will, therefore, be no extension of 
apprenticeship and training periods. 


The French Government has adopted a number of 
measures for the financing of national defence work. 
The co-operation of labour is demanded in the form of 
longer working hours, which are increased to 45 in the 
week. For this purpose, one of the Decrees states 
that as a temporary measure, overtime from the forty- 
first to the forty-fifth hour will not be paid at increased 
rates. This provision, the weekly organ of the Inter- 
national Labour Office at Geneva says, may not have 
the effect of reducing for such periods of work the 
average amount of wages paid during the month 
preceding the publication of the Decree. The increase 
in pay for work in excess of the forty-fifth hour is fixed 
uniformly at 5 per cent. These provisions, it is 
explained, do not justify an increase in overtime pay 
at present fixed at a lower rate. During a period of 
six months, in undertakings in which the staff is less 
numerous than it was on the second pay-day in Novem- 
ber, 1938, the rate of payment, for the forty-first to 


the forty-fifth hour inclusive, will continue to be fixed | 


by the rates applicable under the Decree of Novem- 
ber 12, 1938, unless other rates are authorised by the 
labour inspector. Heads of undertakings who extend 
working hours beyond 40 in the week or in whose 
undertakings longer hours are worked than during the 
month preceding the publication of the new Decree, 
may not reduce staff as a result, except by permission 
of the labour inspector. 


In public administrative and industrial services of 
the departments, municipal authorities and public 
establishments which are operated by the State or 
under a concession from the State, hours of work are 
fixed at 45 in the week, except in those services where 
statutory hours are at present longer. The application 
of this provision does not entail any right to increased 
rates of pay. A Decree issued jointly by the Ministers 


of Public Works and Labour will specify the conditions | 


for the application of this system to the railways, as an 
amendment to the rules given in an appendix to the 
Decree of November 12, 1938. In special cases the 
labour inspectors may authorise timetables containing 
exemptions from the rules concerning night work for 
women and young persons for undertakings working 
in the interests of national defence, and in which work 
is organised in successive shifts. 


All provisions of the Decrees of November 12, 1938 
and March 20, 1939, which are not in contradiction 
with the new Decree, will remain in force, this applying 
more particularly to sections 4, 8, 9 and 10 of the 
Decree of November 12, 1938, which deal respectively 
with the procedure for the use of overtime, the calcula- 
tion of hours of work, the making up of time lost 
during holidays with pay in excess of the prescribed 
period, and collective agreements. The new Decree 
also contains provisions for the raising of wages. In 
particular, it defines the conditions for the application 
of section 10 of the Act of March 14, 1938, relating to 
the sliding scale and disputes arising out of demands 
for higher wages on account of the rise in the cost of 
living. It states that arbitrators and umpires who 
receive demands for higher wages should make allow- 
ance for extra remuneration received for overtime by 
the staff of the undertakings concerned. 


In the course of a broadcast speech, the Minister of 
Finance discussed the new measures. The Government, 
he said, had decided to introduce the 45-hour week as 
a temporary measure and had granted every facility for 
the working of overtime. By the production of fresh 
wealth, these measures would help to offset the arma- 
ments burden imposed on the country. While work 
had to be increased in all branches, it was especially 
important to do so in the public services, where every 
deficit had to be met by the Treasury, as the resources 
of the Treasury had to be kept intact for the manufac- 
ture of aircraft, tanks and anti-aircraft guns. The 


Government had therefore established a 45-hour week, | 


and this would enable a reduction to be made in the 
staff of a number of public services, the normal working 
of which, however, would continue to be assured. 


A report on the wages and hours of motor-lorry 
drivers, prepared by the United States Bureau of 
Labour Statistics and published in the Department of 
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Labour’s Monthly Review, states that when drivers are 
required to furnish cash bonds, the employers an 
usually called upon to pay interest on the amount 
deposited. This interest is most frequently set at 
4 per cent., although a few agreements specify 6 per 
cent. If the employer demands a surety bond, rathe1 
than a cash deposit, he is generally required to pay th 
necessary premiums, Failure to supply the required 
bond is recognised as just ground for refusing to employ 
any union member, although some agreements provide 
that a driver who cannot deposit the entire amount 
required may make up the difference in specified weekly 
instalments. In such circumstances, the interest does 
not start until the full amount has been paid. 


According to the Bulletin of the State of New York 
Department of Labour, nearly 30 per cent. of the 
industrial fatalities in March were the result of falls. 
Twenty-five employees were victims of falls, from 
elevations, while 13 others received fatal injuries 
when they fell while at work on the ground level. 
Included in the falls from elevations were four from 
ladders, two from scaffolds, three from buildings in 
course of erection, two from roofs, two from platforms, 
two from conveyors, and one from the comparatively 
low level of a chair. Three men and two women fell 
down stairways. A bus cleaner, « mason and a watch- 
man fell into open pits. A carpenter’s skull was 
fractured when he fell from a third-storey window sill. 
Nine men and four women slipped and fell while working 
on the floor level. 

By an Act of the 75th Congress, the promotion of 
apprenticeship was made a permanent function of the 
United States Labour Department and a unit within 
the Division of Labour Standards, known as the 
Federal Committee on Apprenticeship, was created to 
exercise it. A number of States have already adopted 
apprenticeship Acts, and apprenticeship Bills have been 
introduced in the legislatures of California, Colorado, 
Connecticut, Georgia, Indiana, Kunsas, Massachusetts, 
New Hampshire, North Carolina, Ohio, Texas, Utah 
and Wyoming. Most of the Acts provide for a system 
of voluntary apprenticeship, the regulation and super- 
vision of apprenticeship agreements, and the creation 
of an apprenticeship council the powers and duties of 
which are defined. In many States councils have been 
set up and are functioning. The writer of the editorial 
notes in the May issue of the Journal of the Inter- 
national Association of Machinists, commenting on 
the movement says :—** While the I.A. of M. has 
always been interested in apprentices, it believes that 
the ratio of apprentices should be not more than one 
apprentice to every ten journeymen machinists 
employed.” : 


A communication received by the International 
Labour Office states that the Roumanian Minister of 
Labour was authorised, by a decision of the Cabinet on 
March 3, to approve the introduction, for the metal 
industries working for national defence and the produc- 
tion of military supplies, of two hours’ overtime a day 
for a longer period than the three months per annum 
hitherto allowed by law, provided that the additional 
hours are paid for at not less than time and a quarter. 
Permits under the rule are to be granted after consulta- 
tion with the Ministries of National Defence, Military 
Supply, Air and Marine. 


Industrial and Labour Information states that, 
according to a statement by a leader of the Women’s 
Office of the German Labour Front, the question to 
be asked now is not which are the typically feminine 
employments, but rather what employments are not 
specifically masculine, so that women may be placed 
in these. Further, an appeal issued by various Berlin 
authorities to the population of the city asks all persons 
—men and women—who are not yet at work or who are 
not at home in their employment, to inform the Labour 
Front of their situation, so that they may obtain work 
for which they are suited. The appeal states also that 
there are many men now doing work which women 
could perform—that of telephone operators, for 
instance. 


It is added that a report of the Institution for 
Employment Exchanges and Unemployment Insurance, 
on the unemployment situation in February, shows that. 
in order to make good the shortage of male labour, 
women have been engaged in industries which were 
hitherto the exclusive domain of men—the earth and 
stone industries (quarries and brickworks), the cigat 
industry, the furniture industry (polishing), transport. 
and in particular the metallurgical industry. Female 
labour is also required in the chemical industry, book- 
binding, the canned-goods industry (particularly for 
homework), the hotel trade, etc. It has not been 
possible to meet the demand for domestic servants 
because girls continue to go into industry or offices. 
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A recent issue of the Monthly Review of the United 
States Department of Labour contains an interesting 
article on the subject of 
1938,” based on official reports received from American 
consuls in various centres. There are, the writer says, 
in the course of the study, three general classes of 
deductions from wages in Germany—so-called “* legal 
deductions,” regularly recurring though technically 
voluntary contributions, and miscellaneous donations 
to various party organisations. The “legal deduc- 
tions’ consist of taxes and insurance payments, and 
vary in different industries and localities. The main 
taxes are a municipal head tax (similar to a poll tax), 
and a wage or income tax. Insurance payments cover 
health, invalidity and old-age, and unemployment 
insurance. The average deduction from the gross 
earnings of male workers in the principal industries for 
taxes and insurance was, in 1938, 13-2 per cent., the 
corresponding figure for women workers being 12-9 per 
cent. 

The regularly recurring contributions, the compiler 
of the article goes on to say, are mainly dues paid to 
the German Labour Front, of which virtually all wage 
earners and employers are members, and contributions 
to the * Winter help.” Dues to the German Labour 
Front vary according to earnings, and range from 
30 pfennige to 4-40 marks a month. Contributions 
to the winter-help fund are expected of workers, and 
are supposed to be an amount equa! to 10 per cent. of 
the wage tax for the six months from October 1 to 
March 31. A minimum of 25 pfennige a month is 
requested of those not earning sufficient to be liable to 
the wage tax. Miscellaneous donations include those 
made in response to special drives for money to which 
the worker is expected to contribute, such as street 
collections, house-to-house canvasses, and solicitations 


“Wages in Germany in| 


by such organisations as the Hitler Youth. The 
amounts of such contributions vary, but constitute, it | 
is said, a not insignificant item in the working man’s 
budget. 

The Parliamentary Correspondent of The Times 
states that next week’s Ministry of Labour estimates 
will show a very welcome increase in employment and | 
a considerable drop in unemployment, as compared | 
with the previous month and the corresponding month 
of 1938. As the holiday season begins in earnest in 
June, giving seasonal employment to large numbers in 
seaside and other resorts, the upward trend in employ- 
ment and the decline in unemployment is expected, he 
says, to continue. The calling up of young men of 
twenty under the Military Training Act will still | 
further ease the situation. Those in a position to 
know, it is added, believe that a real improvement in 
the trade position is now steadily gaining impetus, and 
that, unless anything unexpected occurs to check it, 
the unemployment figures will, by the autumn, be lower 
than at any time since the 1929 “ slump.” The lowest | 
figure in the last ten years was 1,117,807 in June, 1929. 
The figure for April this year was 1,644,394. 


| by the side of the generator. 
| bottle is fed through a starting valve to a four-cylinder 
| air-motor mounted on the side of the crankcase, and 
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the Decree of March 11, and to French Equatorial Africa 
by the Decree of March 25. In both cases the system 
of regulation applies to the European or assimilated 
staff, and the rights of alien workers under treaties and 
international Conventions are reserved. 








30-KW MOBILE BATTERY-CHARGING 
SET. 


Ir is of vital importance that there should be no 
failure of the Post Office telephone system in time of 
emergency. As the exchange batteries are normally 
kept fully charged from the mains, it is necessary to 
provide means for battery charging from some other 
source, since the mains supply might be seriously in- 
terrupted in an air raid. To be prepared for a possible 
power failure in any part of the country, the Post 
Office retain mobile charging sets at certain selected 
centres, and Messrs. Tilling-Stevens, Limited, Victoria 
Works, Maidstone, have recently supplied a number of 
such sets for this purpose. It will be appreciated 
that in some areas, the load on the exchange batteries 
may be very great, so that a few hours’ interruption 
of the mains supply might cause a heavy drain on the 
batteries, and as a supply failure in itself results in 
greater use of the telephone system, the difficulty is 
aggravated. The arrangements made to meet these 
conditions are that immediately information is received 


| from an exchange that the normal battery-charging 


equipment is out of action through breakdown or a 
failure of the mains supply, and is not likely to be 
restored for some time, instructions are sent to the 
nearest centre for the dispatch of a mobile set. One 
of the Post Office standard 3-ton lorries at once tows 
the set direct to the exchange, where it is jacked up. 
While the engine is being warmed up, cables are wound 
off the drum on the set, plugged into the terminal 
board sockets, and then run by the most convenient 
route to the battery charging-board terminals. The 
generator is then connected in circuit and the full load 
can be at once applied. 

One of the sets is illustrated in Figs. 1 and 2 on this 
page, and it will be seen that the general design is very 
compact. The centre of gravity has been kept as low 
as possible for stability in towing. The petrol engine 
used is similar to that fitted in the firm’s Vulcan 5-ton 
chassis. It is a four-cylinder model with a cylinder 
bore of 102 mm. and a piston stroke of 140 mm. Three- 
point flexible mounting is employed. Ignition is by 
magneto, and a Solex carburettor is fitted, governed to 
allow a maximum engine speed of 1,300 r.p.m. A 
short shaft with a rubber-type universal joint connects 
the flywheel to the armature shaft of the generator. 
As the charging sets may stand idle for long periods, 
a battery-operated engine starter was considered in- 
advisable, and a Williams and James compressed-air 
starting equipment has been installed. This consists 
of a belt-driven single-stage compressor mounted on the 
chassis frame, charging an air-bottle carried on brackets 
Compressed air from the 


having a pinion drive on to the -flywheel gear ring. 
With an air pressure of 350 Ib. per square inch, opening 
of the starting valve for only 14 seconds to 2 seconds 
will turn the engine rapidly through two revolutions. 


| Up to about 40 separate starts may be made before 


the pressure becomes reduced to its low effective limit 
of 150 lb. per square inch. A hand-operated clutch 


| on the compressor enables the drive to be disconnected 


when the air-bottle is filled to its normal working 
pressure ; and a relief-valve prevents excessive pressure 
in the air-bottle should the compressor not be de- 
clutched. 

The generator is a four-pole shunt-wound machine 
designed and manufactured by Messrs. Tilling-Stevens. 
It is rated at 30 kW, the output being 370 amperes at 
81 volts, increasing to 525 amperes at 57/22 volts at 
a speed of approximately 1,250 r.p.m. Brackets welded 
to the yoke support the generator on the top flanges 
of the chassis side members. The armature runs in 
ball and roller bearings carried in the end brackets. 
The machine is fitted with 20 carbon brushes loaded 
with copper to give a grade suitable for the severe 
conditions encountered. The switchboard, visible in 
Fig. 2, is flexibly mounted in a vertical position on the 
near side, and carries a circuit breaker with an overload 


|release and reverse current cut-out, a shunt-field 


Measures were recently taken to extend, to the 
different parts of the French Empire, the laws regulating 
the employment of alien workers already in effect in 
France and Algeria. The provisions of the Act of 
August 11, 1926, for the protection of the national | 
labour market, were made applicable to Martinique, 
Guadeloupe, Guiana, Réunion and New Caledonia by 
a Decree of March 2. The Act of August 10, 1932, for 
the protection of national labour, which had already | 
been put into effect in Indo China by a Decree of | 
June 15, 1933, was applied to French West Africa by 


regulator, an ammeter, a voltmeter, and a lamp switch. 
The lamp is supplied through a barretter and resistance 
to allow for the wide voltage range. Immediately 
below the switchboard is a terminal board with two 
positive and two negative cable sockets, each of which 
has a screwed dust cap. Two petrol tanks, visible 
in both illustrations, are mounted above the generator. 
These tanks have a total capacity of 60 gallons, sufficient 
for 16 hours continuous running at the full 30-kW load. 
The front end of the chassis carries a sheet-metal cable 
drum divided into eight sections. This drum can be seen 
in Figs. 1 and 2. Wound in each section is a 60-foot 









648 


length of flexible rubber-covered cable with plug and 
socket fittings. Each cable is of 288 amperes capacity. 
\ Still tube radiator, of the full width of the chassis, 
is flexibly mounted at the rear, and is provided with 
i sheet-metal fan cowl. 

The trailer chassis was built to the requirements of 
Messrs. Tilling-Stevens by Messrs. J. Brockhouse and 
Company. Limited, West Bromwich. It 
mainly of channel-section steel pressings bolted to- 
gether, the side members being 8 in. deep. Semi 
elliptic springs are fitted at the rear, and a single 
transverse spring takes the load on the swivelling 
front axle to which the draw-bar is hinged. Internal 
expanding brakes operated by the towing lorry are 
fitted to the rear hubs, with hand-operation for parking. 
Four screw-jacks attached near the ends of the side 
members take the weight off the tyres during stationary 
running. A sheet-metal canopy, with roll-up side 
curtains in sections, provides ample protection. These 
curtains, except for the one in front of the radiator and 
that covering the switchboard, can be kept strapped 
down when the set is running in wet weather. In 
spite of the large generator and more than half a ton 
of cable, the whole unit weighs under 3 tons. 


consists 


THE ELECTRIC DRIVING OF 
PAPER MILLS. 
(s has been the case with other industries, there has 
been a progressive employment of electric driving in 
One of the reasons given 








paper mills in recent years. 
for this is that a more consistent and cleaner product 
with a better finish can be obtained, while on the 
economic side an important factor ts that the generation 
of the necessary energy by means of pass-out turbines 
enables steam to be utilised at a reasonably high pres 
sure before it is distributed to the mill for process 
purposes. The effect of this combination on the costs 
is favourable. The manufacture of paper can be 
roughly divided into three stages; Preparation of the 

stuff,” the paper-making proper, and the various finish 
ing processes that may be necessary. Special treatment is 
necessary in all these stages, and we describe below the 
principles that have been adopted by Messrs. Metro 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17, as being the most suitable for 
these purposes, 

Che distribution of power throughout the mill is 
such that the power absorbed in preparation is about 
34 times to 4 times that required for manufacture, 
while manufacture and finishing each demand about 
the same amount. Constant-speed motors are the 
most suitable type for use in the preparation stage, 
while variable-speed motors are necessary both in 
manufacture and finishing. Recent technical articles 
have tended to concentrate on the drive of the paper- 
making machine. While this is natural, as this drive is 
the most spectacular in the mill, the facts that five- 
sixths of the power is absorbed in the other two pro- 
cesses, that the texture is determined by the first 
process, and that the finish and appearance depend on 
the third process, render it appropriate for us to review 
the various problems that have to be considered by the 
manufacturer of the motors and control gear in order 
that a suitable drive may be obtained. Such drives, it 
may be emphasised, can be effected by either standard 
alternating- or direct-current motors, a tact which is of 
importance in an industry where production is con- 
tinuous through a 132-hour week. 

Since a mill is often employed for the manufacture 
of a particular grade of paper, each installation must 
Only in this way can the 
most economical scheme, which must, of course, take 
into account the efficient running of the plant, be 
evolved, Some factors which must be investigated 
before any decision can be made are :— Existing mill 
supply, location of drive, direct-coupled or belt drive, 
estimated starting torque. Arising from these are 
such subsidiary factors as permissible starting current, 
overall power factor, duty cycle, ete. Finally, the 
comparative advantages of individual drive and 
group drive must be considered. The electric motors, 
starters and control gear supplied for the preparation 
processes must, it is perhaps hardly necessary to say, 
be suitable for working in conditions where water is 
present, since the hoses which are used to wash down 
the breakers and beaters between fills may be accident 
illy played on the electrical gear, and the normal 
satisfactorily with such 


\ special hoseproof enclosed motor for 


be considered on its merits 


enclosures will not deal 
conditions 
paper mills has, therefore, been developed by the 
Metropolitan-Vickers Company. On these motors end 
brackets with single openings on the top of the bracket, 
are fitted, these openings having a cowl which com- 
pletely encases an apron built up from the opening, as 
can be seen in Fig. 1. In this manner the motor is 
protected from direct jets of water sprayed on to it by 
a hose and, in fact, water can only enter if the hosepipe 
is directed on the cowl from below the motor. The 
terminal box is large and commodious, and is so 
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arranged that water will not collect near it. Cartridge- 
type ball and roller bearings serve to reduce bearing 
maintenance to a minimum, whereas previously water 
in the bearing oil was a constant source of trouble. The 
patent fillers enable the bearings to be easily kept filled 
with the correct quantity of grease. Such features 
can be fitted to slip-ring and squirrel-cage motors, and 
also to direct-current motors. The various types of 
control gear associated with each motor also incor- 
porate similar features, and in this respect the great 
advantage of the oil-break switch over the air-break 
type for paper-mill conditions should be noted. The 
motors and control gear just mentioned are particularly 
applicable to individual drives, and may be placed in 
any section of the mill where water is liable to be sprayed 
about. 

In discussing the drives for the beater and other 
similar machines, the question whether to group the 
machines or to operate them individually is constantly 
The tendency in modern mills is towards 


recurring. 











170-H.P. Stre-Rixnc Moror Drivine Brater. 
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individual drive. This has been assisted by modern 
developments in the construction of the beater itselt 
while in many paper mills which specialise in the pro 
duction of one particular grade of paper from a certain 
raw material, it has been found advantageous to beat 
to a programme of specified ammeter readings to! 
certain periods. In older mills where conversion to 
electric driving is contemplated, the existing lay-out 
often lends itself to group drives. This alternative 
certainly has advantages where the load is reasonably 
constant and is a high percentage of the rated load as 
it enables a higher efficiency and better power factor 
to be obtained. On account of the load factor, 4 
smaller motor can also be installed, possibly in a 
position removed from the beater floor, and therefore 
in a cleaner and dryer location. Beaters require 4 
heavy torque for starting, and in spite of the fact that 
the roll is raised clear of the bars, a figure of 2} times 
full-load torque is common. This large overload 
capacity increases the size of the motors and control 
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“ear about 25 per cent. above that of a standard motor. 
Various means have been tried to overcome this dis- 
idvantage, such as centrifugal clutches, etc., but they 
ave not always proved successful. The beater roll 
is usually about 5 ft. in diameter, and the most satis- 
factory beating results are obtained with a peri- 
pheral speed of 1,700 ft. to 2,000 ft. per minute. To 
obtain this peripheral speed, the roll must revolve at 
thout 120 r.p.m. In order to drive such a roll with 
‘ motor of economical size, some form of reduction 
sear must be employed. Belts, Vee-ropes and chains 
ve all been used, and have proved satisfactory, and 
the final choice may, therefore, be determined from a 
onsideration of the site, or on the basis of individual 
In all cases the maximum reduction ratio 
1, which gives a motor running speed 
1. say, 600 r.p.m. On a 50-cycle supply this can be 
/htained with a 10-pole motor. 
As has been stated above, starting conditions are 
irduous \ squirrel-cage induction motor will require 
‘pproximately six times the full-load current from the 
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preference, 


will be about 5: 





Moror-DrivinG SupER-CALENDER. 


line for this purpose. Few public-supply authorities 
will permit such a starting load, though with a private 
source of power of reasonable capacity it presents 
no great difficulty so long as the voltage is not affected 
to an extent which will cause other apparatus to 
fall out of step. An induction motor with a wound 
rotor will, however, start against such a torque with 
between 2} times and 3 times full-load current, and for 
this reason, although more expensive, it is therefore 
preferable. As a motor on this duty must run for long 
periods continuously, gear for lifting the brushes from 
the slip-rings and short-circuiting the rings is an essen- 
tial feature. A further advantage of the slip-ring 
motor is that it is a simple matter to arrange for the 
control gear to inch the roll round slowly for inspec- 
tion purposes or belt maintenance. 

Fig. 1 shows a 170-h.p. Metrovick hoseproof slip- 
ring motor, which runs at 585 r.p.m., and has been 
designed for duty in paper mills; it is arranged for 
driving a beater through a belt. Beyond the motor in 
the foreground can be seen a type OCA oil-immersed 





649 





stator switch and a type LF liquid starter. The 
importance of maintaining an overall high power factor 
should be considered in beater installations. When 
power is purchased from a supply company, the price 
will be based on a kilovolt-ampere rate, and the 
advantage of a high power factor is obvious. When 
power is produced privately, the alternator may be 
installed for a lower power factor, but if a high power 
factor is maintained, the size of the cables can be 
reduced, or further load added to existing cables 
when these are already fully rated. The beaters are 
on almost continuous load, taking the bulk of the 
power absorbed by the mill, and are therefore suitable 
for some form of power-factor correction. The two 
most popular methods of doing this at present are by 
installing a static condenser on each motor, or by 
using synchronous induction motors on a proportion 
of the drives. The final decision will be purely econo- 
mic, depending on the size and numbers of the motors 
being dealt with. Many of the above points apply 
equally well to the other machines used in this part of 
paper manufacture. In passing, it is worth noting 
that in the case of refiners with individual drives, the 
use of a high-speed motor and reduction gear will often 
show a saving over the more usual method of direct- 
coupling a low-speed motor. Such installations have 
proved satisfactory in service, and this method of drive 
is illustrated in Fig. 2, where a 100-h.p. slip-ring motor, 
running at 1,460 /350 r.p.m., is driving a refiner through 
gears is shown. 

The finishing processes applied to paper differ from 
those just referred to in that they require varying 
speeds, which depend upon the type of paper and 
degree of finish to be imparted. Either a variable- 
speed motor or a variable-speed gear is therefore essen- 
tial. Thus, constant-speed alternating-current or direct - 
current motors with variable-speed gear, variable-speed 
direct-current shunt motors, or alternating-current 
commutator motors can be used, as well as Ward- 
Leonard, or buck-and-boost control. The drives, in 
general, have a nearly constant torque characteristic, 
and therefore are suitably met by the last three methods 
mentioned. A 35-h.p. variable-speed commutator 
motor driving a slitter and reeler is illustrated in Fig. 3. 
Push-button control is provided on the side of the 
machine. Fig. 4 shows a super-calender drive in which 
a 250-h.p. to 100-h.p. motor, running at 510 r.p.m. to 
205 r.p.m. is used, the paper speed being 800 ft. to 
2,000 ft. per minute. A 20-h.p., 750 r.p.m. barring 
motor is provided, driving through reduction gears, with 
an over-running ratchet-type coupling. These processes 
are all concerned with the manner in which the paper 
leaves the mill. Cleanliness and even temperature are 
therefore vital requirements, both of which are better 
obtained by individual motor drive than by any other 
method so far tried. Such conditions permit a machine 
of the standard type of enclosure to be employed. 

Because of the demands made on the operator for 
starting and stopping the machines and for varying the 
speed, contactor-type control gear with push-button 
operation alongside the machine is almost universally 
used, the push-button station being mounted at a 
convenient point on the frame of the machine. It is 
generally essential for instantaneous stopping to be 
obtainable, and consideration should be given either to 
pedal-operated switches or to mushroom-type push- 
buttons for this service. When dealing with the 
finished paper, the machines must be capable of turning 
at a feeding speed to enable the operator to feed the 
paper through the nips of a calender or over the rolls 
of a reeler and slitter, etc. Once this preliminary pro- 
cess has been completed, the machine must be acceler- 
ated up to the maximum working speed as rapidly as 
possible. The rate of this acceleration must, however, 
be carefully considered. At the beginning of any pro- 
cess, the paper is being drawn off a reel of large dia- 
meter, and hence of large inertia. Too rapid accelera 
tion of the machine will thus cause sufficient tension 
in the paper to tear it. Provision can be made in the 
contro] gear of such drives to limit the rate of accelera- 
tion to the maximum safe value, and experience gained 
in actual practice has resulted in curves being obtained 
which show such values for various grades of paper. 
On large reelers, refinements can be introduced which 
limit the tension in the paper to a pre-set value, and 
maintain that tension automatically throughout the 
whole reeling period. In various other ways, schemes 
“Hp be evolved to secure accurate control over finishing 
processes. These schemes are of individual application, 
and many such, we understand, have been devised and 
put into operation by the Metropolitan-Vickers 
Company. 








ELEcTRICITY SuPPLY in CaLcuTra.—A progress state- 
ment issued by Messrs. The Calcutta Electric Supply 
Corporation, Limited, Victoria House, Vernon-place, 
Bloomsbury - square, London, W.C.1. shows that 
85,366,755 units of electricity were sold during the first 
quarter of the present year, an increase of 2,603,919 
units over the total for the corresponding period of the 
previous year. 
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THE INSTITUTION OF GAS 
ENGINEERS. 


Tue 76th annual general meeting (Murdoch Cen 
tenary) of the Institution of Gas Engineers will be 
held from June 6 to 9, the technical sessions taking 
place at the Institution of Civil Engineers, Great 
George-street, London, 8.W.1. A brief programme of 
the proceedings is given below. 

Tuesday, June 6. At 10 a.m., Presentation, without 
discussion, of ** The Gas Industry Overseas; a Sym- 
posium.”’ Presentation of the annual report of the 
Council and the statement of accounts. Presentation 
of the Institution Gold Medal, 1938, to Mr. F. B. 
Richards; the H. E. Jones London Medal, 1938, to 
Mr. E. V. Evans; the Institution Silver Medal to 
Mr. J. E. Blundell ; and the Institution Bronze Medal 
to Mr. W. 8. Hubbard. Delivery of the Presidential 
Address by Mr. Robert Robertson and of the Murdoch 
Centenary Lecture by Dr. E. F. Armstrong, F.R.S. 

At 3 p.m. Presentation of two papers for discussion, 
namely : The Test Installation of Static Vertical 
Retorts at Croydon Gas Works,” by Mr. W. Grogono 
and Mr. T. Campbell Finlayson; and “* Distribution 
and Sales Organisation,” by Mr. Noel 8. Smith. 

At% p.m. Reception and Dance at Grosvenor House, 
Park-lane, London, W.1. 

Wednesday, June 7. At 10 a.m. Presentation of 
paper: ‘* Non-Ferrous Metals and the Gas Industry,” 
by Dr. H. Moore and Mr. E. A. G. Liddiard. General 
meeting of contributors to the Benevolent Fund of the 
Institution. Presentation of paper: ‘* Comfort by 
Gas Heating,” by Mr. L. W. Andrew and Mr. A. Barron. 

In the afternoon visits will be paid to the Luton 
Works of Messrs. Davis Gas Stove Company, Limited ; 
to the Wembley Works of Messrs. The General Electric 
Company, Limited ; and to Windsor Castle. 

Thursday, June 8. At 10 a.m. Presentation of two 
papers, namely : “ Installation of Tower Gas Purifiers,” 
by Mr. C. M. Croft; and “ By-Product Ammonia,” by 
Mr. P. Parrish. 

In the afternoon visits will be paid to the Wands- 
worth Gas Works and to the redistribution station, at 
Worcester Park, of the Wandsworth and District Gas 
Company. 

Friday, June 9. At 9.25 a.m. Leave Paddington 
Station by special train for visit to Bristol and Weston- 
super-Mare. 








BRITISH STANDARD 
SPECIFICATIONS. 


Amone the specifications issued by the British Stan- 
dards Institution, the following may be of interest to 
our readers. Copies are obtainable from the Publica- 
tions Department of the Institution, 28, Victoria-street, 
London, 8.W.1, and, unless otherwise stated, the price 
is 2s, net, or 2s, 2d., post free. 

Shackles for Lifting Purposes.—A further specification 
in the series for terminal fittings for chains and wire 
ropes, No, 825-1939, covers four types of mild-steel 
shackles for lifting purposes, namely, small and large 
* D” shackles and small and large bow shackles. Four 
alternative types of pin are provided for each shackle, 
namely, (a) screwed pin with eye and collar ; (6) counter- 
sunk slotted-head screwed pin; (c) parallel pin with 
circular head and forelock, and (d) bolt with hexagonal 
head and nut. The safe working loads for each type 
and size of shackle are given in the tables of dimen- 
sions, while some useful information in regard to the 
design of shackles is included as a preface to the 
specification. 

Whale Oil.—This specification, which is designated 
No. 836-1039, is the second in a series dealing with 
marine-animal and fish oils. The first, No. 783, deals 
with sardine oil. In the specification are set out the 
various qualities which a good whale oil should possess, 
and methods of test whereby these qualities can be 
determined, are given. 

Phosphor-Bronze Sheet and Strip.—Originally pub- 
lished in January, 1931, a revised edition of specification 


No. 407 has now been issued. This deals with the 
usual commercial range of copper-tin phosphor 
bronzes, to which 1.0 other elements have been 
intentionally added. Foil is now included. The 


material is divided into three grades, classified according 
to the tin content, and the specification provides 
for these to be supplied in any one of five tempers 
in the case of strip and four in that of sheets. No 
limit of proportionality is now specified, but, for the 
information of users, an appendix has been included 
giving the minimum values of the 0-1 per cent. proof 
stress which may be assumed to correspond to the 
tensile strengths given in a table in the specification, 
ind a diagram is provided enabling intermediate values 
to be read off. The specification deals with rolled 


sheet and strip of up to No. 10 S.W.G. (0-128 in.) 
thickness, and foil 0-006 in. (0-152 mm.) thick and 
under. 


Drawn material is excluded. 
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TENDERS. 
We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
Details may be obtained on application to 
quoting the 


are stated 
the Department at the 
reference numbers given 

Steel Bridgework, 87 tons, including bolts and rivets ; 
July 6. (T. 22,982/39.) Also 273 tons, including bolts 
and rivets; July 24. (T. 22,981/39.) South African 
Railways and Harbours, Johannesburg. 

Milling Cutters, including involute-gear cutters, high- 
speed steel plain milling cutters, shell end mills, angle 
cutters and hob-gear cutters for various trade schools in 
Egypt. Ministry of Education, Sharia, El] Falaki, 
Cairo, Egypt ; July 15. (T. 23,040/39.) 

Centrifugal Pump, 500-gallons per minute, horizontal 
spindle, suitable for handling salt-water seepage, storm 


above address, 


water and ash-quenching water containing some entrained | 


grit and driven by a 500-volt, three-phase, three-wire 
motor. 
Elizabeth, South Africa ; June 22. (T. 23,135/39.) 
Ironing Machine, 24 in. by 108 in., Decoudin, direct- 
coupled to electric motor, for Port Alfred Mental Hospital. 








Union Tender and Supplies Board, Pretoria; July 6. 
(T. 23, 144/39.) 
CONTRACTS. 
Messrs. Concrete, Limirep, Grand Buildings, 


Trafalgar-square, London, W.C.2, are supplying under- 
ground air-raid shelters for the Eye and Ear Hospital, 
Bradford ; for the Derby Corporation ; and for Chester 
House, London, the home of Sir Giles Scott, R.A. They 
are also supplying trench linings to the Corporations of 
Newcastle, York, Plymouth, Lincoln, Darlington, 
Preston, Bolton, Halesowen, Walthamstow, and Wood 
Green. 

Messrs. Wii11am Tawse, Lorrep, Augusfield, 
Aberdeen, have submitted a tender, which has been 
accepted by the Minister of Transport, for the con- 
struction of a diversion of the Perth-Aberdeen-Inverness 
Road at Bellfield, Kincardine 








BOOKS RECEIVED. 


The Growth of Science. An Outline History. By A. P. 
Rosstrer. Published for The Orthological Institute. 


London : Sir Isaac Pitman and Sons, Ltd. [Price 5s. 
net]. 
Quantities. A Guide to the Measurement and Valuation 


of Building and Engineering Works for the Use of 
Architects, Surveyors, Civil Engineers and Builders. 
By Prorressor Banister FLercHer and H. P. 
FLETCHER. Eleventh edition, rewritten and enlarged 
by A. E. Baywuts. London: B. T. Batsford Ltd. 
[Price 16s. net]. 

Modern Building Byelaws Illustrated. Comprising the 
Revised Series Issued by the Ministry of Health and 
Made Under the Public Health Act, 1936. By G. E. 
MitcHett. London: B. T. Batsford Ltd. [Price 
10s. 6d. net.) 

Mécanique des Fluides Appliquée. Exercises Numérique 
en vue des Applications Industrielles. By Dr. A. TENOT. 
Volume III. Hydraulique et Hydrodynamique, Ecoule- 
ments méridiens et giratoires, Lignes pitzométriques, 
ictions de contact hydrodynamiques. [Price 45 francs]. 
Volume IV. Production et Utilisation de la Vapeur 


d'eau. [Price 28 francs]. Paris: Dunod. 
Werkstoffe far Gleitlager. Edited by Dnr.-Inc. R. 
KUHNEL. Berlin: Julius Springer. [Price 48 marks]. 


Tables d’Intégrales des Differentielles Usuelles. Précédées 
des régles fondamentales de différentiation et d’intégration 
et suivies d’exercices et d’applications. By Dr. Hector 
Pecnevux. Paris: Dunod. [Price 25 francs]. 

University of IUinois. Engineering Experiment Station. 

Bulletin No. 307. An Investigation of Rigid Frame 
Bridges. Part I. Tests of Reinforced Concrete Knee 
Frames and Bakelite Models. A Report of an Investi- 
gation Conducted in Co-Operation with the Portland 
Cement Association. By Proressors F. E. Ricwart 
and T. J. Dotan and T. A. Otson. [Price 50 cents]. 
Bulletin No. 308 in Investigation of Rigid Frame 
Bridges. Part I1. Laboratory Tests of Reinforced Con- 
crete Rigid Frame Bridges. A Report of an Investigation 
Conducted in Co-Operation with The Portland Cement 
issociation. By Proressor W. M. Wirson, R. W. 
Kuivee and J. V. Coompg. [Price 85 cents]. Bulletin 
No. 309. The Effects of Errors or Variations in the Arbi- 
trary Constants of Simultaneous Equations. By G. H. 
De.tt. [Price 60 cents). Bulletin No. 310. Fatigue 
Tests of Butt Welds in Structural Steel Plates. By 
Proressors W. M. Witson and A. B. Witper. [Price 
65 cents.]. Urbana, Ill., U.S.A.: Engineering Ex 
periment Station, University of Llinois. 

Wasserkraftmaschinen. Eine Einfdhrung in Wesen, Bau 
und Berechnung von Wasserkraftmaschinen und Wasser- 
kraftanlagen By Dret.-Iye. L. Quantz. Eighth 
edition. Berlin: Julius Springer. [Price 6.60 marks). 

Unmittelbare Regelung. Grundlagen und Anwendung auf 
die Regelung von Drehzahl, Temperatur, Druck und 
Me ge. Berlin V.D.1.-Verlag, G.m.b.H. [Price 
12 marks]. 


Society of Chemical Industry Chemical Engineering 
Group. Proceed'ngs Volume XX 1938. London 
Offices of Society 

Protective Coatings for Metals By Drs. R. M. BURNS 


Scxun. New 
London 
net}, 


and A. E 
Corporation 
[Price 32s. 6d 


York: Reinhold Publishing 
Chapman and Hall, Ltd. 





City Electrical Engineer, Municipality of Port | 


| capacity. 


PERSONAL. 


Mr. W. K. Braswer, B.A., M.I.E.E., has been 
appointed Secretary of the Institution of Electrical 
Engineers, in succession to Mr. P. F. Rowell, who is 
retiring at the end of August, after thirty years’ service 
Mr. Brasher was elected an Associate Member of the 
Institution in 1928, and transferred to the class of 
Member in 1934. 

The head office of the Iron Trapges EMPLOYERs’ 
INSURANCE AssocIATION, LiwITEeD, has been removed 
from 82, Victoria-street, to Iron Trades House, 21-24, 
Grosvenor-place, London, 8.W.1. 

Mr. Georce Ruston SHARPLEY, managing director 
of Messrs. Ruston and Hornsby, Limited, Sheaf Iron- 
works, Lincoln, has been elected chairman of the Com. 
pany in succession to the late Colonel J. 8. Ruston. 

Messrs. THe Stavetey Coat anp Iron Company, 
LiuiteD, near Chesterfield, have opened an office and 
stockyard at the G.W. Railway Gabalfa Sidings 
Mynachdy-road, Cardiff. Their representative is Mr 
H. J. Starns. 

Messrs. Hotman Broruers, Liwrrep, Camborne, 
Cornwall, have opened a new depot for London and 
the Southern Counties, at 14, Brunel-road, Westway 
Factory Estate, Acton, W.3. Working in conjunction 
with the depot, branch offices are maintained at 10, 
Deansway, Chippenham, Wilts, and at 66, College-road, 
Maidstone, Kent. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Most of the main works resumed 
operations to-day, after the holiday shut-down, but in 
some cases a re-start was made yesterday. Some pro- 
ducers of raw and semi-finished materials, however, found 
it necessary to work through the holidays owing to the 
exceptionally heavy demand for steel, the output of 
which has been well maintained. The latest official 
statistics show that the Sheffield district turned out, 
during April, 142,300 tons, as compared with 157,000 tons 
in the previous month, and 144,500 tons in April, 1938. 
During the first four months of the year, Sheffield has 
produced 564,000 tons of steel, a total only 39,000 tons 
below that manufactured during the corresponding 
period last year. The re-armament programme is calling 
for increased supplies of Sheffield-made steel, and this is 
reflected in the fact that some works kept large batteries 
of furnaces operating throughout the holidays. Basic 
steel is in particularly active request, and there is also 
a ready market for acid material. The call for steel 
making alloys shows further improvement. Scrap 
merchants are handling larger turnovers, which is con- 
sidered to be a good sign. Rolling mills, forges, press 
shops, and slab and billet mills are all operating to 
Structural engineers are absorbing large: 
tonnages of the steel they specialise in. Light-casting 
makers are rremns 9 J placed, and have booked good orders 
from agricultural engineers. The consumption of forge 
and foundry iron is maintained on a fairly substantial 
scale, and conditions in the heavy-machinery and 
engineering branches are encouraging. Those depart- 
ments producing railway rolling stock are booking an 
increased volume of business. Though overseas require- 
ments are still below the 1929 standard, there is a slight 
improvement on the position of four months ago. In 
creased activity is reported in the demand for ironworks’ 
and steelworks’ machinery and related equipment ; 
rolling-mill plant is on order on both home and export 
account. Sheffield works specialising in the production 
of all types of gold- and silver-mining equipment, crushing 
and grinding machines, and dredger parts are doing an 
increased trade with overseas customers. Various types 
of plant have been dispatched to South Africa, China. 
India, New Zealand, and South America. Electrical 
engineers are taking increased tonnages of steels, 
machinery, and motor parts. Business continues to be 
brisk in agricultural machinery and parts. The special 
steel branches are actively employed, while tool-makers 
report well-filled order books. 

South Yorkshire Coal Trade.—There is an active cal! 
for industrial coal on inland account ; inquiries are more 
numerous and prospects are bright. Most classes o! 
steams are in strong demand, and small coal is in full 
supply. The volume of business being done in housecoa! 
is of seasonal dimensions, and gas coal is quiet on inland 
The recent improvement in export trade has 
been maintained. Best hards are in demand, and supplies 
of cobbles and washed trebles are on the short side. 
More inquiries are circulating from the Baltic countries 
The Humber ports last week shipped 67,000 tons, as 
compared with 71,000 tons in the corresponding week last 
year 


account 








ScHOOL OF PLANNING AND KESEARCH FOR N ATIONA! 
DEVELOPMENT.—-At its next Open Forum meeting, to b 
held at 8.30 p.m., on Thursday, June 8, at 7, Bedford 
square, London, W.C.1, the School of Planning and 
Research for National Development proposes to consider 
the question of ‘* The Influence of Scientific Discovery on 
Developments in Physical Planning.’” Admission '* 
free, and the meeting is open to the public. 


DEMOLITION OF CREWE SUSPENSION BRIDGE.—Known 
The Spider,’ Crewe suspension bridge, which 
Station with the London Midland and 
Scottish Railway Locomotive Works, is shortly to b 
demolished to make way for the reconstruction ©! 
Crewe-North Junction signal-box. It is 720 ft. long. 
and was built in 1878, and the demolition will involve 
the removal of 130 tons of ironwork and 750 cub. ft. o! 
timber. 
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NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Usual holidays have checked busi- | 
ness and outputs of several commodities, but the tone | 
of the market continues steady and firm and though 
the productive capacity of some plants are taxed to an 
extent unprecedented in peace time, iron and steel | 
manufacturers are not neglecting civil requirements. | 
Needs of commercial customers are not yet fully met | 
owing to essential continued concentration on supply | 
of Government requirements, but gradual expansion of | 
ordinary transactions is noticeable. 

The Cleveland Iron Trade.—Conditions in the Cleveland | 
pig-iron industry continue unsatisfactory, but slight | 
improvement can be reported and outlook is distinctly | 
brighter than for some time. Founders are steadily 
becoming better employed and are consequently using 
more blast-furnace metal than of late, but the additional 
consumption of Cleveland pig is adequately met without | 
much enlargement of the intermittent output and the justi- 
fication for resumption of continuous make is not yet in 
sight. Makers are not inclined to increase their light 
stocks and restrict output to the production of tonnage 
sufficient to cover current requirements. Second hans 
possess little iron and their operations are limited to 
distribution of small quantities among regular customers. 
Export trade is still virtually at a standstill. Fixed 
prices remain on the basis of No. 3 Cleveland pig at 
99s. delivered on Tees-side. 

Hematite—The current demand for East Coast 





hematite does not quite absorb production, but home 
requirements, in the near future, are expected to be on | 
a scale that will more than take up output. Meanwhile, 
the heavy tonnage accumulations at the blast-furnaces 
are being added to, to some extent, and temporary | 
curtailment of make by reducing one or two blast- | 
furnaces to slack blast, is reported. The bulk of the 
hematite supply is.passing into use at Tees-side works, | 
but home consumers elsewhere are likely to call for | 
increased deliveries. The volume of new business passing 
falls short of what could be desired, but producers have 
substantial contracts to execute. While transactions are 
mostly direct between makers and consumers, merchants | 
have moderate parcels to dispose of, and, in addition te 
dealing with domestic buyers of long standing, endeavour 
to re-open trade with Continental customers. Sales for 
shipment abroad however are still limited to odd cargoes 
of special-quality iron. Quotations for June supply still 
stand at the equivalent of No. 1 hematite at 120s. 6d., 
delivered to North of England areas, but stabilised values 
for the third quarter of the year are at 5s. below this. 
Basic Iron.—Substantially enlarged make of basic iron 
provides no tonnage for the market. The whole of the 
output is passing into direct use at producers’ steelworks. 
Foreign Ore.—There is continued absence of new 
features in the foreign-ore trade. Sales are unheard of, 
and resumption of market negotiations cannot be ex- | 
pected until much of the heavy tonnage considerably | 
overdue for delivery, under old contracts, has been | 
accepted. 
Blast- Furnace Coke.—Supplies of Durham blast-furnace 
coke are fully equal to increased requirements of local | 
users. | 
Manufactured Iron and Steel.—Semi-finished and | 
finished iron and steel firms are iturning out heavy 
tonnages. Production of steel semies is still insufficient | 
for re-rollers’ needs and some use of Continental products 
continues. Sheetmakers are fully employed and steel 
mills are running at high pressure. Specifications for 
shipbuilding requisites are distributed quite freely and 
producers of plates, angles, etc., have better order books | 
than for a lengthy period. Steelworks promise to keep | 
busily employed over the summer and autumn months. | 
Among the principal market quotations for home trade 
are: Common iron bars, 121. 5s.; steel bars, 111. ; soft | 
steel billets, 71. 7s. 6d.; hard steel billets, 81. 10s. ; steel | 
ship, bridge and tank plates, 101. 10s. 6d.; steel ship | 
rivets, 141.; iron ship rivets, 15l.; steel constructional | 
rivets, 151. 5s. ; steel boiler plates, 111. 8s. ; steel angles, 
101. 88.; joists, 101. 8s.; Tees, 111. 8s.; fish plates 
131. 108.; black sheets, No. 24 gauge, 141. 15s.; and | 
galvanised corrugated sheets, No. 24 gauge, 171. 5s. 
Scrap.—Iron and steel scrap—particularly heavy | 
steel—continues scarce. 





| 
| 








Tae Iystrrorion or Mryinc Enotveers.—The 
summer meeting of the Institution of Mining Engineers | 
will be held in Sheffield from June 28 to 30. the 
morning of the first day a technical session will be held 
at the Royal Victoria Station Hotel, when, after a civic 
welcome, three papers will be presented, namely, “‘ A 
Review of Ventilation Practice, being the Tenth Report 
of the Ventilation Committee of the Midland Institute of | 
Mining Engineers,” by Professors I. C. F. Statham and | 
D. Hay; “ Shotfiring Cables,” by Dr. H. Stafford ; 
and “ The Detection of Gob Fires,” by Mr. T. N. Mason 
and Dr. F. V. Tideswell. Receptions will be held, in 
the afternoon, by the Master and Mistress Cutler at the 
Cutlers’ Hall, and, in the evening, at the Royal Victoria 
Station Hotel by the President and Council of the Midland 
Institute of Mining Engineers. On June 29 visits will 
be paid to the works of Messrs. Samuel Fox and Com- 
pany, Limited, Stocksbridge ; Messrs. Steel, Peech and 
lozer, Limited, and Messrs. Park Gate Iron and Steel 
Company, Limited, Rotherham, and, in the evening, the 
Institution dinner will be held at the Royal Victoria 
Station Hotel. Excursions to the Harworth Colliery 
near Doncaster, of Messrs. Barber, Walker and Company, 
Limited, and to the East Hecla Works of Messrs. Had- 
tields, Limited, haye been arranged for June 30, 


| were unable to entertain the business. Shippe 


|ample stocks available. 


| conditions were reported. 


| seemed bright. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Scottish Steel Trade.—Great activity continues to | 
prevail in the Scottish steel trade and there is a steady 
pressure from consumers to enable them to overtake 
their commitments. The demand from the shipyards 
keeps growing, and this will increase at a steady pace for 
some months to come, and steel makers are doing every- 
thing possible to speed up production. Boiler plates are 
also in much request as makers have a large amount of 
work on hand, while there is no falling off in the demand 
for structural material. The black-steel sheet makers 
are at present working at full pressure to meet the 
demands of the Government, the motor industry and 
other general consumers, and they have as much work 
booked as will keep them running full for several months. 
The following are the current market quotations :— 
Boiler plates, 111. 8s. per ton ; ship plates, 101. 10s. 6d. 
per ton; sections, 101. 8s. per ton; medium plates, 
121. 2s. 6d. per ton; black-steel sheets, No. 24 gauge, 
141. 15s. ~ ton; galvanised corrugated sheets, No. 24 
gauge, 171. 5s. per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—There has been little change 
in the state of the malleable-iron trade of the West of 
Scotland during the past week, and while there has not 
been any appreciable increase in the amount of new 
business, the outlook is very promising. The British 
Wrought Iron Association has decided to come into line 
with the other associations of the British Iron and Steel 
Federation, and, with the concurrence of the Import 
Duties Advisory Committee, to stabilise prices at the 
existing levels until October 31 for all materials controlled 
by their association. Anything on order and not 
despatched before the latter date will be subject to the 
price ruling at the date of dispatch. The re-rollers of 
steel bars are exceedingly busy, but they are still some- 
what concerned about supplies of raw material because 
of the heavy tonnage of work now on order. They have 
managed to pull along wonderfully well so far and are 
very hopeful of being able to get regular enough supplies 
to ensure continuous running. To-day’s prices are as 
follows :—Crown bars, 12I/. 5s. per ton for home delivery 
re-rolled steel bars, 111. 158. per ton for 
home delivery and 111. per ton for export ; No. 3 bars, 
121. per ton, and No. 4 bars, 121. 5s. per ton, both for 
home delivery. 
Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade have varied little over the week, but the 


| 


| demand for both hematite and basic iron is well main- 


tained. The outlet for foundry iron has not changed 
very much, but there is a feeling that there will be an 
improvement in the demand before very long. Prices 
are steady at the following quotations lene, 
6l. 0s. 6d. per ton, and basic iron, 5l. per ton, both 
delivered at the steel works; foundry iron, No. 1 
5l. 8s. per ton, and No. 3, 5l. 5s. 6d. per ton, both on 
trucks at makers’ yards. 








NOTES FROM THE SOUTH-WEST. 


Carpir¥r, Wednesday. 

The Welsh Coal Trade.—A cheerful tone continued to 
characterise the Welsh steam-coal market throughout 
the past week. Although demand was affected to some 
extent by the intervention of the Whitsun holiday, there 
was still a good activity evident on the market and 
business remained difficult to negotiate, especially for 
the early loading positions, on account of the shortage 
of supplies. Following the recent burst of activity in 
the market, current productions were being almost 
entirely absorbed, and what limited quantities of the 
more favoured sorts were available for early delivery were 
easily disposed of at firm Stem lists were 
usually well filled over some while to come, with the 
result that there seemed scant prospect of any easing in 
the present firm tone yet awhile. Local shippers con- 
tinued to receive inquiries for supplies from customers 
of the other British and continental coalfields. Greek 
cement manufacturers, who normally cover their coal 
requirements in Germany, have shown interest locally 
and have invited offers for the supply of several cargoes 
amounting to about 3,000 tons to 5,000 tonseach. Since, 
however, they were anxious to obtain certain duff coals 
which were scarce on the market, South Wales ahippees 
rs con) 
tinued to encounter a shortage of the best large qualitie; 
for early delivery, and the occasional small quantities 


| offered on the market were quickly taken up at firm 


figures. Inferior large, especially the dry classes, could 
still be obtained without a great deal of difficulty, but a 


|steady tone ruled. Cokes were only in very limited 


supply to meet a brisk demand. Dry sized grades, 
notably the , beans and nuts, were well sold over a 
long period ahead, and were consequently strong. Bitu- 
minous smalls were moving off steadily, but the dry smalls 
were still in need of business and remained dull with 
Patent fuel was busy. 

The Iron and Steel Trade.—Although operations were 
checked by the holidays in the iron and steel and allied 
trades of South Wales and Monmouthshire last week, 
most works were well placed with orders and busy 
Demand for most finished 
products showed no sign of diminishing, and in view of 
the well-stemmed position of most producers, prospects 








INSTITUTION OF ELECTRICAL Enorverers.—Mr. F. E. J. 
Ockenden has been nominated chairman, and Mr. C. W. 
Marshall vice-chairman, of the Committee of the Meter 
and Instrument Section of the Institution of Plectrical 


' Engineers for the 1939-1940 Session, 





NOTICES OF MEETINGS. 


Royat InstrrvuTion.—Monday, June 5, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. 


InstiTuTION oF Crvi. ENGINEERS.—Tuesday, June 6, 





6 p.m., Great George-street, Westminster, S.W.1. 
Lecture: ‘“‘ Experimental Work on A.R.P.,” by Dr. 
R. E. Stradling. 


Rattway Crius.—Thursday, June 8, 7.30 p.m., The 
Royal Scottish Corporation Hall, Fetter-lane, E.C.4. 
“ Traffic Control Systems,” by Mr. C. N. Anderson. 








LAUNCHES AND TRIAL TRIPS. 


LicuTreRS.—Two steel dumb lighters, each to carry 
87 tons. Both launched during May. Main dimensions, 
65 ft., by 18 ft., by 7 ft. 6in. Built by Messrs. Harland 
and Wolff, Limited, North Woolwich, London, E.16, for 
H.M. Dockyard, Chatham. 

Pontoons.—Three steel pontoons, all launched in 
May. Main dimensions, 30 ft., by 22 ft., by 6ft. Built 
to the order of the Port of London Authority by Messrs. 
Harland and Wolff, Limited, North Woolwich, London, 
E.16. 

‘** SoBIEsKI.”’— Twin-screw passenger and cargo motor- 
ship for service between Gdynia, Boulogne and the East 
Coast of South America; two-cycle, double-acting, 
airless-injection, crosshead, eight-cylinder Burmeister 
and Wain-type Diesel engines built by Messrs. J. G. 
Kincaid and Company, Limited, Greenock. Main 
dimensions, length, 512 ft., beam 67 ft. 3 in., deadweight 
carrying capacity 7,200 tons. Built by Messrs. Swan, 
Hunter, and igham Richardson, Limited, Neptune 
Works, Walker, Newcastle-upon-Tyne, for Messrs. 
Gdynia-American Shipping Lines, Limited, Warsaw, 
Poland. 








Central Enotanp Etecrriciry Scneme. — The 
Central Electricity Board have adopted the Central 
England (Alteration and Extension Scheme), 1939, 
without modification. This scheme which provides for 
the de-selection of two existing selected stations and 
for two new stations to become selected stations if and 
when they are duly authorised. It is published by 
H.M. Stationery Office at the price of 6d. 

Tue Late Mr. R. A. Macmir1ian.—It is with regret 
that we note the death, at a Glasgow nursing home, on 
May 21, of Mr. Robert Angus Macmillan, joint managing 
director with his brother, Mr. Colin H. Macmillan, of 
Messrs. Gleniffer Engines, Limited, Anniesland, Glasgow, 
W.3. Mr. Macmillan, who was the seventh son of the 
late Mr. John Macmillan, Corstorphine Hill House, Edin- 
burgh, had been actively connected as a director of 
Messrs. Gleniffer Engines, Limited, since before the war. 
He and his brother, and the late Mr. Norman Macmillan, 
conducted the business throughout the period of the 
manufacture of petrol and petrol-paraffin engines. It 
was in 1929 that the firm placed on the market the now 
well-known Gleniffer high-speed Diesel engine, and the 
two brothers, Messrs. R. A., and C. H. Macmillan, have 
been primarily responsible for the full development of 
this type of engine. 








Tue Licutmnc or Narrost Station.—A new scheme 
of floodlighting has recently been eens by Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, We, for Nairobi station and 
g yard, the work being carried out by the mechanical 
engineers’ department of the railway. The installation 
consists’ of 20 Broadway-type floodlights mounted on 
45-ft. tubular steel poles. Six of these are equipped with 
two lighting units and the remainder with one unit each. 
Fourteen of the lamps are 1,000-watt capacity and six 
of 500-watt. The total area illuminated is about 75,000 
sq. yards. Ground signal lights are no longer necessary 
for indicating the position of the points. The lighting 
is controlled from the stationmaster’s office through a 
switch and fuse near the base of each pole, and each 
lamp is provided with a focusing device, so that the 
light can be thrown in any desired direction. A 415-volt, 
three-phase, four-wire system is used, current being distri- 
buted to individual lamps at a pressure of 240 volts 
between one phase and neutral. e connected load is 
17 kW, which is balanced over the three phases. 

Design or TrmpeR Beams.—aA series of useful charts 
for the design of timber beams has been prepared by 
V. D. Limaye, Officer-in-Charge of the Timber Testing 
Section, Forest Research Institute, Dehra Dun, India. 
Three charts are employed, and by using a straight edge 
only, the section of a beam to satisfy a given load distri- 
bution on simply supported ends is rapidly evaluated. 
The charts em a series of simple nomograms, and 
by taking into account the loading, span and safe fibre 
stress, Chart I yields a figure for the minimum section to 
satisfy a given factor of safety for pure bending only. 
An equally simple process on Chart II checks this for 
stiffness, and, if necessary, the depth of the beam is 
increased until the deflection is within the allowable 
limit. The (modified) section is then transferred to 
Chart ITI and a final check for resistance to shear applied. 
The final section arrived at is the least section that will 
satisfy the conditions of loading for an assumed factor 


|of safety. Although the charts have been prepared for 


Indian woods, they are suitable for any type of timber 
the safe fibre stress, modulus of elasticity and safe 
horizontal shear stress of which are known. They should 
be useful to the builder and are sufficiently simple to be 
employed by anyone with a very elementary knowledge 
of poe . 
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| exceeded when conditions become more stable. As it 
is, it has been necessary to shut down the boilers at 
each week-end owing to the coal employed causing 
slagging on the high-temperature boiler surfaces. 
It is interesting to note that the capital expendi 
| ture of the new plant has not exceeded £12 5s. 
“ . ; : | per kW, though it must be added that this low 
STEAM CONDITIONS AND POWER | figure has only been obtained by the use of 
GENERATION. |existing boilers and buildings. On the other 
A FURTHER stage towards a still more efticient | hand the retention of these boilers has led to 
generation of steam in the public power stations of | 80me sacrifice of efficiency owing to the low 
this country has been marked by the installation of | re-heat pressure they imposed. 
two Loefiler boilers in the Brimsdown station of the; That such a change to higher temperatures and 
North Metropolitan Electric Power Company. | pressures is likely to take place may be deduced 
These boilers, a description of which was given in | from past history and is conditioned by the universal 
last week’s issue of ENGINEERING, each have an | desire to improve the thermal efficiency. The result 
output of 210,000 Ib. per hour, generate steam | of this desire, as Sir Leonard Pearce has recently 
at 2,000 Ib. per square inch, and are the only | pointed out, has been that, while some twenty years 
units in this country to operate at such a high | ago the steam conditions usual in public generating 
pressure. They are shortly to be augmented | stations were of the order of 250 Ib. per square inch 
by two 250,000-Ib. units working at the same | and 650 deg. F., they have now risen to 650 Ib. per 
temperature and pressure. This pressure will be | square inch and 850 deg. F. in a large number of 
exceeded, however, in the plant at the Twin| power stations. The next main step, it appears, 
Branch station of the American Gas and Electric | will be the adoption of steam conditions at about 
Company, where units generating at a pressure | 1,300 Ib. to 1,400 Ib. per square inch with tempera- 
of 2,500 Ib. per square inch and a temperature | tures of 950 deg. to 970 deg. F. As Sir Leonard 
of 940 deg. F. are to be put into service next| has also indicated, the factor limiting the use of 
year. A fairly close approach to the Brimsdown | these conditions has been the excessive conden- 
pressure is also being made at the Battersea station | sation in the turbine exhaust, with consequent 
of the London Power Company, where a boiler | erosion and possibly ultimate failure of the blades. 
operating at a pressure of 1,420 Ib. and a temperature | Pressures can therefore only be increased if the 
of 965 deg. F. is being installed. This unit is to| temperature can also be raised ; and this is a problem 
have an output of no less than 550,000 Ib. of steam | —the more difficult of the two—which, after much 
per hour, or considerably more than double that | investigation by the metallurgists, is in a fair way 
of the present boilers at Brimsdown. It is probably | to being solved. In turn, the stimulus of higher 
the largest steam-raising unit in the country and | pressures has been responsible for the adoption of 
certainly the largest to operate at that pressure. | forced circulation, as, due to the increased density 
The only other boiler in a public generating station | of the steam, continued reliance upon natural circul- 
in this country to be worked at a pressure exceeding | lation gives rise to difficulties. There is the advant- 
1,000 Ib. per square inch is that installed at Valley-| age, however, that the use of higher pressures means 


9 


“> 





Vol. CXLVII. No. 3829. 





654 


that a less volume of steam is necessary to produce 
a given output. The result is that less circulating 
water is required for cooling purposes, a factor 
which, we understand, exercised considerable influ- 
ence in the eventual decision to employ Loeffler 
boilers at Brimsdown. The importance of this factor 
is not likely to decrease in future, as the number of 
sites which possess sufficient circulating water for the 
yenerating-station capacities that are likely to be 
required, and which are reasonably near to centres 
of heavy load, continues to shrink. It is therefore 
probable that forced-circulation boilers will be very 
much in the minds of power-station designers in 
the 

That being so, it may be recalled that, in addition 
to the general arguments which we have already 
mentioned, it is claimed for these boilers that smaller 
be used, with a 
wall thickness and the weight 
claimed that the various 
much better disposed to 


near future 


tubes can 


tulx 


diameter consequent 
reduction in the 
of It 

heating surfaces 
give the maximum heat absorption and that the 
flow in the tubes which obtained 
eliminates those stagnant pockets which may occur 
with natural circulation, and which encourage the 
vccumulation of and eventual overheating. 
here are, of course, arguments on the other side. 
One of these is that the improved efficiency theo- 
retically obtainable by the use of high pressures is 
largely off-set by the increased amount of auxiliary 
required, particularly by the boiler-feed 
pumps. It must be remembered, in this connection, 
that, although the pressure is increased, the amount 
of feed water, as of steam, is reduced and that there 


is also 


metal 
can be 


positive is 


sO ale 


power r 


there need be no excessive increase in the feed 
pump capacity ; nor, as we have already mentioned, 
in the capacity of the circulating pumps. Par 
ticular attention was paid to this point when the 
and we 
heen 


tore 


plant at Brimsdown was being designed ; 
understand that a substantial saving has 
effected by the use of a combination of reciprocating 
feed direct-current drive with Ward 
Leonard control. As a result, the calculated works 
power at economical rating is only 5-4 per cent., of 
which a considerable proportion is accounted for by 
the circulating-water system, which, owing to local 
conditions, had to include cooling towers. 


pumps and 


\ further point in connection with forced-circu- 
lation boilers, although perhaps it can hardly be 
described as a disadvantage, is that accurate control 
of their operation is necessary for regulating the fuel 
ind water supply in accordance with the demand. 
rhis question of control in boiler-houses, as will 
been gathered from the descriptions which 
been published from time to time in ENGIN 
one of importance. 
When alternating-current for 
driving the stokers, ingenious 
systems are available for controlling their speed 


have 
have 
KERING, 


is ever-increasing 


motors are used 


fans and various 
und thus bringing about the necessary changes in 
the conditions as occasion \t Brimsdown, 
it is interesting to note, a reversion has been made 
to the employment of direct-current, with modifica- 
tions which render this system adaptable to modern 
practice Briefly, each boiler is provided with a 
direct-current which current 
supplied to the various fan, feed-pump, and stoker 
The fields of these motors are separately 
excited and their speeds are controlled by adjusting 
the field The man in charge of an in- 
dividual boiler, therefore, can alter the speed of the 
so that furnace operates with the best 
fuel distribution. At the 
engineer wishes to increase the 


irises. 


generator, from is 


motors 
rheostats 


each 
air and 

if the charge 
output of one boiler, he can do so by adjusting the 
tield of its generator or can raise the capacity of the 
vijusting the excitation voltage of 


tans, 
y™ wmsible same 


entire plant by 
the system. 
Brimsdown, therefore, marks an important stage 


in the progress towards more efficient steam genera- 


tion, and, although perhaps at present it should 
still be regarded as an experiment, it is an experi 
ment which is likely to be justified by the results 
obtained 

The progr that has been made in the last 


decade is almost spectacular, if judged only by the 
comparative figures from the stations at the top of 
the list in successive annual reports, but from the 
of view that not the only con- 
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point 
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sideration. There are still in vse numbers of rela- 
tively small boilers, erected in the years following 
the war, which are nearing the end of their useful 
life; and it is important that, by the time they 
are due for replacement, opinion should be more 
definitely crystallised than at present on such points 
as the suitability of small forced-circulation units 
for local and emergency plants. The indications 
are that military considerations may limit the 
extent to which centralisation can be carried, and 
the greater steam-raising rates of such units, in 
relation to their size and the size of the buildings 
required to contain them, may open out a new field 
for this tvpe of generator. 








THE CONSERVATION OF 
COKING COALS. 


Tue iron and steel industry is dependent upon 
the supply of first-quality coking coals for the 
production of pig-iron. The quantity of coke 
required per ton of pig-iron may vary according to 
circumstances from some 18 ewt. to 30 ewt., and 
its price may fluctuate, as it has done within the 
past three years, from 16s. to 32s. per ton, and 
even beyond these limits—clear evidence that the 
quantity of coke used exercises a profound influence 
upon the cost of iron production. Moreover, the 
working of blast furnaces and the quantity of 
coke used therein, together with the cost of opera- 
tion, depend to quite a considerable extent upon 
the quality of the coke. Hard coke, of high shatter 
test and of low abradability, is essential for the 
proper functioning of a blast furnace, and minimum 
cost of iron production. Leaders of the iron and 
steel industry have expressed alarm at the diminu- 
tion of the best coking coals in the country, and 
responsible fuel technologists have urged that 
measures should be adopted in other industries to 
avoid the use of good coking coals, in order that they 
may be conserved for the iron and steel industry. 
This demand is not unreasonable, because in many 
of those industries that use coking coals—primarily 
the gas and coke industries—the production of cheap 
steel and the maintenance of a strong steel industry 
is essential to prosperity. It is indefensible that 
good coking coals should be used for household 
purposes, for which they are not the best suited, 
to the detriment of basic industries. 

Before coking coals can be thus conserved it is 
necessary that other industries should find means to 
replace them by coals which will serve equally well. 
A start has been made in the by-product coking 
industry to extend the range of coals that will 
produce first-class metallurgical coke, by blending 
poorer coking coals with other coals in such propor- 
tions that the blend will produce a coke of good 


quality. Lord Ridley, for example, in his presi- 
dential address to the Society of British Gas 
Industries, pointed to the rapidly diminishing 


quantity of such high-class coking coals as the 
Busty in Durham, and gave instances in 
which the practice of blending had been carried so 
far that coal has been transported from South 
Wales to Cumberland for blending purposes. The 
practice appears to be based on the principle that 
if coking coals contain a superabundance of coking 
power, dilution with poorer coking coal will improve 
the ultimate product. In this way, as has been 
shown by the work of the Midland Coke Research 
Committee, it is possible to improve considerably 
the metallurgical coke produced from some of the 
poorer coking Yorkshire coals by blending them 
with fusain, durain or coke dust, all of which are 
inert or semi-inert from the point of view of coke 
production. Recent advances in this respect, as 
Lord Ridley pointed out, are based on the carboni- 
sation of blends of different types of coal, of varying 
coking characteristics, without deterioration in the 
quality of the coke. The choice of coals depends 
to extent on the carbonising conditions 
prevailing at the works; for instance, a blend 
producing a coke of good quality when carbonised 
at high temperatures may produce a coke of inferior 
quality when at temperatures. 
The only reliable method of obtaining satisfactory 
information about a blend of coals on a coking plant 
is by trial in the ovens, when a positive result is 
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obtained ; on the other hand, a semi-works scale 
trial in a small experimental oven gives an indica- 
tion of the results to be expected in large-scale 
production. Geographical position makes it diffi- 
cult for some works to obtain the best possible 
advantage of blending; a coke works attached to 
a colliery where the importation of coal is not 
practicable because of transport charges may have 
to carbonise a coal or blend containing an excess or 
deficiency of good coking coal, resulting in either a 
continued waste of this valuable material or the 
production of inferior coke owing to the lack of it. 
A gas works or steel works with no coal of its own 
has a better selection of coals at its disposal, and 
therefore is in the best position to obtain the full 
advantages of blending. One of the most important 
requirements for successful blending is the efficiency 
of the blending plant in thoroughly mixing the 
individual coals. The degree of crushing and of 
moisture content must also be considered. Apart 
from actual trial, there is no satisfactory method 
of assessing with certainty the value of coals for 
blending purposes. 

Professor Riley and his co-workers from Newcastle 
recently read a paper before the Iron and Steel 
Institute, in which experiments were described 
resulting in the production of a hard coke from 
so-called non-coking Northumberland coals. The 
method adopted was to subject the coal to a 
superimposed mechanical pressure during carbonisa- 
tion, thus making use of the plastic material present, 
of which these coals possess a much less proportion 
than do the coking coals. This method can only 
be employed with coals containing a proportion 
of material that becomes fluid upon heating; no 
amount of pressure will produce coke from anthra- 
cite. It is not quite certain whether this method 
could be applied successfully in practice, because 
the experiments have only been conducted upon a 
small laboratory scale and the cokes produced, 
while structurally strong, appeared to be highly 
fractured and might not be suitable for practical 
work. The cost of such a process, also, remains to 
be investigated. These experiments are interesting 
theoretically, and especially in connection with 
the subject under discussion, because they indicate 
the direction in which scientific minds are working 
upon the conservation of coking coals. 

Water-gas is made by the gas industry for town- 
gas production, by companies such as the Mond 
Nickel Company as a source of carbon monoxide, 
and by other chemical undertakings, such as 
Imperial Chemical Industries, as a raw material 
for chemical processes. The Fischer-Tropsch pro- 
cess is largely based upon the prior production of 
water-gas, from which the required carbon monoxide 
hydrogen mixture is then built up. Hitherto, this 
gas has been made from coke, although it is true 
that the best metallurgical coke is not required 
for the purpose. The Fuel Research Board has 
published experiments showing that, with proper 
precautions and slight modifications in the plant, 
water-gas can be made successfully from non-coking 
coals, preferably of the steam-coal variety, and 
that the process can be further united with directly 
chemical processes to produce gas having the 
correct composition for the Fischer-Tropsch syn- 
thesis. This may well prove to be a valuable step 

Experiments have also been in progress at the 
Fuel Research Station upon the blending of coal 
for gas-works purposes, with the object of enabling 
a high proportion of Midland non-coking coals to 


be used for gas manufacture The experiments 
are claimed to have shown that the older idea 
described by Lord Ridley, that only full-scale 


practical tests were of value for blending, is likely 
to be superseded; for evidence was given that. 
under certain conditions, the behaviour of blends 
can forecast with considerable accuracy by 
the Gray-King assay. These experiments wer 
described by Dr. J. G. King in a paper before the 
Institute of Fuel on May 11, when practical and 
laboratory results were viven from the blending ol 
two Warwickshire non-coking coals with four diverse 
types of coking coals. The practical results, which 
are of the more importance in this connection, wer 
obtained in full-sized Woodall- Duckham intermittent 
retorts at the Fuel Research Station. It is, perhaps, 
a weakness in these experiments that they wer 


be 
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performed wholly from the point of view of coke | other industries, from selecting its coal. In a recent | 8 ft. 6in. The stem is raked with a sharp cutwater 


production. The object appeared to be to discover 


the highest amount of non-coking coal that could | 


be blended with the coking coal to produce coke 
of adequate size and with the minimum of smalls. 
The coke was subjected to two screen tests, one of 
which ascertained the proportion above 4 in. in 
size, and the other the quantity of smalls under 
1 in. The quantity of large coke was found to 
increase fairly regularly with the amount of non- 
coking coal added to the blend until a maximum 
was reached, which occurred at a different point 
for each of the four coking coals. Beyond this 
maximum the proportion of coke over 4 in. decreased 
rapidly. The quantity of smalls below 1 in. in 
size was found to remain constant as the proportion 
of non-coking coal increased up to a certain critical 
point, when the amount of smalls produced increased 
suddenly. Taking both sets of experiments together, 


it was found that the optimum blends beyond which | oj ition of this problem that has been proposed is | 


the size deterioration occurred had approximately 


the same composition, although the magnitude of | 


the “over 4 in.” fraction showed evidence of a 
change before the friability was affected sufficiently 
to increase the proportion of small coke “ below 
lin. ’ in size. It was found, as might be expected, 
that the resistance of the cokes produced from the 
blends to shatter and abrasion followed a similar 
course to that of the size grading. The conclusion 
was reached that the behaviour of blends of high 
volatile coal was similar whatever coals were 
blended, and that all the blends tested showed a 
limiting or optimum proportion of non-coking 
coal beyond which a resistance to shatter suddenly 
increased, with a steadily deteriorating resistance to 
abrasion. 

From the view-point of the gas engineer, it is 
evident that from the limited angle of the maximum 
amount of non-coking coal that can be blended 
with a gas coal, the size of the coke and the resistance 
to handling and abrasion, provide useful information 
regarding the upper limit to which blending can be 
carried. The gas engineer, however, is more in- 
terested in the effect upon the quality of gas made, 
the quantity made per ton of coal and per retort 
per day, and the cost of gas production. If, by 


blending, he can make an improved coke that will | 


command a higher price than gas coke, that is an 
argument that will help to overcome disadvan- 
tageous factors. To do this, it is necessary that the 
coke shall be better suited to the open grate ; there- 
fore, its combustibility is important. Unfortunately, 
for the advocates of non-coking coal, Dr. King’s 
paper was silent upon this important fact. Still 
more unfortunately, the use of blends in gas manu- 
facture has certain positive disadvantages which 


were recognised by Dr. King. These disadvantages | 


take the form of a lower throughput of dry coal due 
to the higher moisture content of the non-coking 
coal as compared with normal gas coal; a slower 
rate of carbonisation (although this might not be 
true of other types of non-coking coal); and the 
production of gas of lower calorific value and higher 
density which, by limiting the amount of steaming 
possible, might eventually reduce the thermal yield 
of gas. The net result is that the throughput of 
coal would be lowered by some 7} per cent., and in 
a battery carbonising 100 tons of coking coal per day, 
the decrease in coke would be 10 tons, or 14-2 per 
cent.; of gas 35,000 cub. ft., or 3-6 per cent. by 
volume ; and a reduction of 9-1 per cent. of gaseous 
therms per day. These are serious decreases, only 
to be adequately compensated by a marked im- 
provement in the quality and consequent value of 
the coke produced. If the conservation of coking 
coals is to be adopted as a tenet of gasworks practice, 
its advocates must prove that the disadvantages are 
hot so pronounced as these experiments appear to 
demonstrate, and that there are compensating 
advantages. The last word on this subject has not 
been said, however, as there are gas undertakings 
which blend as a normal procedure and find it 
advantageous. This work is of the utmost national 
importance and should be pursued energetically. 
\n important practical matter that must not be 
lurgotten is that the required non-coking coals must 
be available for use. There are insistent complaints | 
that the working of the Coal Marketing Schemes is | 
such as to prevent the gas industry, in common with | 


|and maintain the facilities across the inner section | 


| who were consulted on the point, consider that any | 


|of criticism. 





law suit, it was shown that a gas undertaking desir- | and rounded bow, and the stern is of the cruiser 
ing to blend non-coking coals with gas coals had had | type. The main propulsive machinery consists of 
obstacles put in the way of procuring the necessary | two sets of 12-cylinder Sulzer-type engines operating 
non-coking coals. The Government, which is en-|on the two-stroke cycle, and built by Messrs, 
couraging the use of these coals through the work| Denny. The cylinder bore is 14 in., the piston 
of the Fuel Research Board, must take care that | stroke is 21 in.,and each engine develops 4,500 brake 
this work is not nullified by other departments or | horse-power at 320 r.p.m., giving the vessel a speed 
by unwise legislation. lof 21 knots. Practically all auxiliaries are 
| electrically-operated, the power being supplied by 
| three Diesel-driven generators, each with an output 
of 100 kW. These also supply the lighting. As 
| regards the accommodation, a roomy and well-lighted 
Ly the annual report for the year 1937-1938, which | lounge extends for two-thirds of the length of = 
was recently published by H.M. Stationery Office, | promenade deck, and there is an extensive sun dec 
at the price of 1s., the London and Home Counties | above. There are two large dining saloons on the 
Traffic Advisory Committee returns to the problem | "™“ deck, seating 290 passengers. Very careful 


of the congestion hypothetically caused by *buses, | °°8ideration has been given to the layout to 
especially at non-rush hours. As is well known, one | ©2876 8D efficient catering service. The forward 
. and after dining rooms are connected by a passage, 


having the galley in the centre, and the sculleries, 
larders and butteries all inter-connected at each end, 
Liberal pro- 


by means of shuttle services. ‘There was o time, we | vision has been made for the comfort of the officers 
believe, when the Advisory Committee was inclined | and crew. All the sleeping quarters have forced- 
to favour this idea, but in the present report they | draught ventilation, with hot and cold fresh-water 
take the opposite view. A census made between | bath and shower accommodation for the whole 
10 a.m. and 4 p.m. in the central area showed that | crew. There is a rest room adjacent to the kitchens, 
the average number of passengers per bus was only | and a poop deck aft reserved for the staff. With 


seventeen, which seems to lend some support to the aa Sooeen my bran Decks gone Soe 


opinion that fewer buses might be run. On the) ~~. pi : 

will be outward sailings on Saturday mornings at 
ethan bend, th Landip Rummage Tenaga Baws, | 8.40, with a return service leaving Ostend on 
Sunday at 2.0 p.m., while during the remainder of 
the week, there will be day return cruises from 
Moreover, the severing of services | Southend and Margate to either Ostend, Calais, or 


would lead to much loss of traffic and the cost of | Boulogne. From July 1, all three vessels will sail 
the proposed *bus stations would be enormous. | cach Saturday, one from Tilbury ‘ ve midnight 
Dealing with Charing Cross bridge the Committee | Friday. and the other two from Tower Pier at 
~ | 5 oti 4 , 
state they are of opinion that the findings of the ty gy 3 kong } comes a — mere rennes 
Royal Commission and of the various Committees |“ = we + Peete yore g Amardae-enadly*- 
which have recommended another cross-river link |" "0t only from Southend and Margate as for 
at this point, were right. At the same time, they | June, but also from Clacton and Great Yarmouth. 
realise that money for this project is not likely to | 
be available for at least ten years. They therefore . ; ‘ 
withdraw their recent recommendations relative to, 8 previously mentioned in our columns, a new 
the defining of a line and the acquisition of property | Division of the British Association was formed at 
at the bridge heads and suggest that the subject the Cambridge meeting last year to study the 








NOTES. 


Lonpon TRAFFIC PROBLEMS. 





to truncate the services, which now run right across | 


the area, at points on the rim of Central London, : . ; 
|and serving their respective saloons. 


curtailment of the present services and the incon- | 
venience caused by changes, would both be causes 





Tue SootaL RELATIONS OF SCIENCE. 


shall not be re-opened until national and local con- | Social and International Relations of Science. A 


ditions are more favourable, and when the effect on | meeting of this Division was held in the lecture 
traffic movement of the new bridge construction | ball of the Royal Institution, Albemarle-street, 
and road improvement works at present in hand | London, W.1, on Thursday, May 25, Sir Richard 
has been ascertained. While advising the Minister | “regory, Bart., F.R.S., occupying the chair. In 
of Transport to prohibit standing vehicles in a the course of his introductory remarks Sir Richard 
number of London’s streets, it is urged that the Pointed out that in recent years the Association 
adoption of this policy should not be used as a| had given particular attention to the contacts of 
reason for postponing street improvements. science with the life of the community—social as 
well as industrial, international as well as national, 
Cross-CHANNEL Motor VESSEL adding that the formation of the new Division was a 

“ Royat Darropit.” natural development of the response of science to 

The requirements on the London-Ostend services| the needs of a changing world. As the British 
are somewhat different from those on the more} Association included numerous representatives of 
direct cross-channel routes, as the former journey | all branches of observational science as well as 
is generally undertaken as a short pleasure cruise. | many members of the general public, it was particu- 
On this account, the bookings are much heavier | larly well adapted to promote scientific inquiries 
in the holiday seasons, and the passenger accom-| which affected their common interests. The main 
modation called for is of the type usually associated | purposes of the new Division were “ to further the 
with pleasure vessels. As nearly half the journey | objective study of the effects of advances of science 
is in the comparatively sheltered waters of the | on the communities, and reciprocally, the effects of 
Thames and its estuary, the majority of the pas- | social conditions upon the progress of science ; and 
sengers can take at least one meal on board, and | to encourage the application of science to promote 
can also anticipate, with some confidence, a|the well-being of society.’ The Division, Sir 
considerable period spent in sight-seeing on deck. | Richard explained, had been empowered by the 
Hitherto, the service has been conducted with two | council of the Association to arrange meetings at 
vessels, the Royal Sovereign and the Queen of the | the time and place of the annual meetings of the 
Channel, owned by Messrs. the New Medway Steam | Association and also elsewhere and at other times ; 
Packet Company, Limited. Both these vessels are | to co-ordinate work dealing with the social relations 
of the pleasure type, though at the same time being | of science, both at home and abroad ; to be prepared 
suitable for the rough seas which may be encountered | to act in a consultative capacity, and to supply 
in the open part of the crossing. To extend the information to organisations, individuals, and the 
facilities available on the route, a new vessel, the public; and to initiate and carry out inquiries 
Royal Daffodil, was put into service on May 27. The | and research, and to secure publication of the results. 
new vessel is owned by Messrs. the General Steam | It was in pursuance of the first of these functions, he 
Navigation Company, Limited, an associated com- | said, that the present meeting had been held. At the 
pany of the New Medway Steam Packet Company, | conclusion of Sir Richard’s remarks Professor Ernest 
and is a twin-screw Diesel-engined ship of 2,060 gross | Barker spoke on ‘“‘ The Impacts of Science on So- 
tonnage. She has been built by Messrs. William ciety.” Prof. Barker’s interesting communication 
Denny and Brothers, of Dumbarton, and is 313 ft.| we may find occasion to deal with at a later date. 
inlength. The beam is 54 ft. 3 in. and the draught is | Another speaker, Sir Daniel Hall, K.C.B., F.R.S., 
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delivered an address entitled “* How the Application 
of Science to Agriculture is Impeded,” first explaining 
that he was assuming that the business of science 
with agriculture was to enlarge, improve, and 
cheapen its production. In the course of his 
address, Sir Daniel pointed out that certain develop- 
ments of science were denied to agriculture by 
reason of its retail structure. ‘The major industries, 
he said, were familiar with immense processes which 
had grown out of a single laboratory experiment, 
and a scientist connected with agriculture might 
make an analogous discovery. As, however, there 
were no great agricultural producers and no mono- 
polies, he could not obtain the intermediate organisa- 
tion necessary to translate the laboratory experi- 
ment into a practical process. It was generally 
agreed, Sir Daniel concluded, that the intervention 
of the State was necessary to secure both the 
prosecution of research for the benefit of agriculture 
and propaganda for bringing the results to the 
farming community. 
Tue Hicu-Tension CONFERENCE. 

The International Conference on Large High- 
Tension Systems, which is usually more briefly 
known as the High-Tension Conference, will hold 
its tenth biennial session in the Berthelot Founda- 
tion building in Paris, from Thursday, June 29, to 
Saturday, July 8. The President of the French 
Republic, M. Albert Lebrun, who is an engineer by 
profession, will preside at the opening meeting. 
The activities of the Conference are carried on 
under the auspices of the International Electro- 
technical Commission and, as on former occasions, 
the papers to be presented have been arranged for 
by committees in the various countries concerned. 
The British National Committee, the headquarters 
of which are at 15, Savoy-street, London, W.C.2, is 
weting under the chairmanship of Mr. P. V. Hunter, 
(".B.E. In spite of international complications, the 
present indications are that attendance at the 
conference will be large. As on previous occasions, 
the proceedings will be divided into three sections. 
The first of these will deal with questions of genera- 
tion, transformation, and switching; the second 
with overhead and underground transmission ; and 
the third with operating problems. The proceed- 
ings of this third section this year will have special 
reference to surging and lightning effects on over- 
head lines. Papers are also being contributed 
dealing with the developments which have taken 
place in various countries in the use of underground 
cables for extra high pressures. Among other 
subjects which are at present matters of much 
interest or controversy on which papers are to be 
presented, are the question of the location of 
overhead lines from the point of view of safety for 
tircraft, the matter of the siting and forms of 
beacons being dealt with. A similar controversial 
subject, which is at present a matter of much discus- 
sion, which appears on the agenda, is the develop- 
ment of high-tension circuit breakers operating 
either with the minimum quantity of oil or without 
the use of oil. Discussion will be allowed at the 
conference in the English, French, German and 
Italian languages, but speeches will be translated 
into other languages as required. The interpreting 
irrangements at the congresses in the past have 
been admirable. 


THE ROYAL SOCIETY 
CONVERSAZIONE. 

JupGine from the attendance, the Conversaz:one 
of the Royal Society, which was held at Burlington 
House, London, W.1, 01 Wednesday, May 24, was 
an even greater success than usual, nearly 1,000 
Fellows and guests being received by the President, 
Sir William Bragg, O.M. Although the exhibits, as 
on former occasions, related to several branches of 
science which hardly come within our field, many 
of them were of interest to engineers since they 
illustrated recent advances in scientific work, having 
technical or industrial applications. Others were of 
historical interest, perhaps the most important 
exhibit of this class being that of Mr. George H. 
Gabb illustrating the centenary of photography. 
Some interesting examples of the early attempts at 
photography were illustrated by some Daguerreo- 
types and Talbotypes, the efforts of Daguerre and 
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Talbot in 1839, and it is of interest to note that 
some of the latter were shown to the Royal Society 
on January 31, 1839. Some of the Talbotypes shown 
by Mr. Gabb included prints of Watt, Stephenson and 
Murdoch. One of the great improvements in early 
photography was effected by the Rev. I. B. Reade, 
F.R.S., in 1837, when he first made the image per- 
manent by the use of hyposulphite of soda, and then 
shortened the time of exposure by his “ Gallate of 
Silver *’ method. 

The Imperial College of Science and Technology 
showed a small internal-combustion engine run on 
methane, developed by Professors A. C. Egerton, 
D. M. Newitt and Dr. 8. Ruhemann. The methane, 
the calorific value of which is 103,000 B.Th.U.’s per 
gallon, was evaporated at a controlled rate and 
admitted to the induction system of a small high 
compression engine. Smooth running was achieved 
without detonation, and since methane can be ob- 
tained in large quantities from the hydrogenation of 
coal and other means, it should be possible to generate 
power on an industrial scale by this volatile liquid. 
Dr. Hattield of the Brown-Firth Research Labora- 
tories, Sheffield, illustrated, by showing actual 
finished specimens, some methods of hardening 
metals. The simple method of hardening by direct 
quenching from an elevated temperature was suit- 
able for such commodities as files, ball and roller 
bearings ; case carburising followed by quenching 
from an elevated temperature suited camshafts ; 
and cold working produced good springs. A crank- 
shaft illustrated the process of nitriding, or treating 
the steel in an atmosphere of ammonia at 500 deg. C.; 
and, finally, twist drills, lathe tools and reamers, 
hardened by sintering together hard metal carbides 
with a suitable bonding, completed the hardness 
exhibit. In all cases the analyses, treatment, hard- 
ness, microstructure and X-ray pattern of the 
samples were shown, the hardness being deter- 
mined by a new type of variable load machine, 
which was both suitable for soft, non-ferrous mate- 
rials and for the very hard steels. Although nowa- 
days many non-magnetic alloys have been discovered 
of which some are corrosion-resisting, cold working 
generally renders them partly magnetic. An excel- 
lent example was shown of a non-magnetic work- 
hardened material, in the form of a spring, the mag- 
netic permeability of which was 1-015 after having 
been heavily cold-worked. Dr. Hatfield also 
showed a replica of the apparatus in which long- 
period creep tests were performed. Some striking 
results were given for a test designed to discover 
if a metal would creep indefinitely at atmospheric 


temperature. The material was loaded just below | 


its elastic limit, and after 85,000 hours the creep 
was less than 2 © 10-'° in 

Sir Robert Hadfield’s exhibit included a quick- 
immersion electric pyrometer for the measurement 
of the temperature of liquid steel. The pyrometer 
consisted essentially of a platinum- platinum /rhodium 
thermocouple, protected by a thin silicon tube, 
with the connecting parts well covered by diatomite 
bricks. The apparatus is very responsive and a 
reading can be obtained in 10 seconds. Another 
device enabled the carbon content of a steel to be 
estimated in a few minutes by the determination 
of the carbon dioxide evolved in the combustion of 
a weighed sample. Two burettes were involved, 
and the carbon dioxide was absorbed, in a single 
passage from one to the other, by dry soda asbestos 
placed in the connecting tube. This rapid evalua- 
tion is of material benefit for the control of the 
carbon content of a steel during manufacture. An 


example of the toughness of heat-resisting steels, | 


and the efficiency that welded joints could attain, 


was shown by an exhaust manifold from an aeroplane | 


engine which had been involved in a violent crash. 
The manifold had distorted without cracking and 
the welds were intact. Another metallurgical 
exhibit, which came from the * Bragg “ laboratories 
of the Naval Ordnance Inspection Department, 
illustrated a method for obtaining a rapid spectro- 
chemical analysis of alloy steels. This was demon- 
strated by Mr. F. G. Barker and had been the 
subject of a paper read by him at the May meeting 
of the Iron and Steel Institute. This method has 
been fully described in recent numbers of ENGI- 
NEERING, the last references being on pages 572 
and 605 of this volume. 
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The Director of Scientific Research, Air Ministry. 
exhibited a Clarke extensometer and an automati: 
balancer, both of which were developed at th 
Royal Aircraft Establishment, Farnborough. Thx 
Clarke extensometer is a very neat and ingenious 
extensometer for measuring small movements of th 
skin surface of a body. The gauge consists of two 
points, 0-2 in. apart, which are held to the surface 
by a light spring attached to the body by Chatter 
ton’s compound. By mechanical means, the relativ: 
movement of the two points is translated into a 
change in angle between two minors, originally at 
right angles. Observations are made by a colli 
mating telescope and micrometer eyepiece, the zero 
position giving coincident images. The apparatus 
is calibrated so that the eyepiece reading is a 
direct measure of the strain, the initial distanc 
apart of the points being constant; extensions 
of the order of one-millionth part of an inch can | 
detected. The automatic balancer depends on the 
dynamic principle of Leblanc, and was devised 
both for measuring the unbalanced component of an 
airscrew in flight and for correcting it. At speeds 
beyond the whirling speeds of the dynamic system. 
the balls take up positions so that unbalance is 
corrected and whirl eliminated. Of the scientific 
instruments recently developed one which appears 
most likely to lead to important advances in 
knowledge is the electron microscope, one form of 
which was illustrated and described on page 474 
of our volume exlvi (1938). Another form of 
this instrument was shown at the conversazione 
by the Research Laboratories of Messrs. General! 
Electric Company, Limited. This instrument. 
described as a field-emission electron microscope. 
consists of a very fine metal point located at the 
centre of a highly evacuated glass bulb on thx 
spherical wall of which is a fluorescent screen and a 
graphite electrode. When a high-positive potential! 
is applied to this electrode, the electrons are drawn 
from the point which they leave normally. On 
striking the fluorescent screen. the electrons form a 
light pattern which is a magnified image of th 
electron emission density at the surface of the point. 
The magnification obtained is the ratio of the radius 
of the bulb to that of the point, and amounts. 
in the tube exhibited, to about 250,000. This 
magnification enables the ions of contaminating films 
on the point to be observed directly. Messrs. The 
British Thomson-Houston Company, Limited, 
showed, among other things, an ignitron, or mercury- 
are rectifier. The rectifier was shown in two forms. 
a glass-bulb type with fan cooling and a_ robust 
metal-clad type fitted with a water-cooling jacket. 
The rectifier is able momentarily to pass very high 
peak currents. and one of those on view could pass 
an average current of 50 amperes and a_ peak 
current of 6,000 amperes. On account of its sturdy 
construction, the metal-clad unit is very suitable 
for welding practice. 

The Science Museum exhibited Professor Law- 
rence’s cyclotron, which in 1931 was the first one of 
its kind to produce a beam of energy exceeding 
1,000,000 volts by the application of an oscillating 
potential of only 4,000 volts peak. A mechanical 
model, illustrated, by analogy, the behaviour of 
ions accelerated within a cyclotron. A steel ball 
ran in grooves in two plates, and was accelerated 
by a combined motion imparted to the plates. The 


| motion of the ball was analogous to that of the 


ion moving under the influence of both electric and 
magnetic fields. Two models, also lent by the 
Science Museum, showed some historical develop- 
ment in shipbuilding. A comparison between a 
model of a 60-gun ship built in 1719 and H.M.S 
Achilles, a 60-gun ship of 1757, emphasises a genera! 
increase in dimensions for the same number of guns. 
together with finer lines and an improved under 
water form. The exhibit of the National Physical! 
Laboratory included an ultra-sensitive micromano 
meter developed by Mr. V. M. Faulkner, of th: 
Aerodynamics Department. The instrument, whic! 
is a greatly improved form of the much-used 
Chattock tilting gauge, has been designed for th: 
measurement of extremely small pressure difference= 
The images of two meniscuses are observed simulta 
neously through a comparator microscope, and 
whereas the Chattock gauge employs a heavy liquid 
beneath a lighter one, this micromanometer has thi 
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Fig. 1. THERMOSTAT GRID ON 
lighter liquid below, the rise of its meniscus being 
opposed by surface tension. In the model exhibited 
the two liquids were xylene and water. ‘The system 
is self-compensating for temperature changes, and, 
on account of the care taken to ensure complete 
symmetry, the high and low-pressure intakes can 
le reversed, thereby providing a useful check. 


one-millionth of an inch head of water, and the 
range is from 0 in. to 0-04 in. of water. 


need for an instrument such as the micromanometer 
for the measurement of very low velocities in pipes 
or wind tunnels can be appreciated. 

One of the exhibits of Messrs. Cambridge Instru- 
ment Company, Limited, 13, Grosvenor-place, 
London, S.W.1, was a tuning fork the vibrations 


The | 


limit of pressure difference that can be observed is | 


Since the | 
velocity head corresponding to an air velocity of | 
(0-5 ft. per second is only 0-000057 in. of water, the | 
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the photographic paper is in the form of a stepped 
curve, the positions of the steps corresponding to 
the elements present and their heights to the quan- 
tity of each. The apparatus depends for its action 
on the fact that a salt commences to deposit its 
metal at a definite potential and the current which 
flows when this potential is reached is proportional 
to the quantity of the metallic element in the 
| solution. 

In the course of the evening a film of exceptional 
interest, entitled ** Protuberances Solaires Cinemato- 
graphiées au Pic du Midi,’ was shown and explained 
by Professor F. J. M. Stratton. The film was taken 
by M. Bernard Lyot. 








THERMO-ELECTRIC FEED-WATER 
REGULATOR AND ALARM. 


bree F 
of which are maintained with the aid of a photo- 


electric cell, so that the use of spring contacts or a 
wire dipping into mercury are avoided. As the 
prongs of the fork vibrate they open and close a 
shutter which controls the passage of a beam of 
light to a photo-electric cell. The resulting inter- 


mittent current produced by the cell is amplified | 


and used to energise the electromagnet which 
maintains the vibrations of the fork. Another 
shutter attached to one of the prongs of the fork 
produces a beam of light flashing at a frequency of 
100 cycles per second, and this can be used strobo- 
scopically for checking the frequencies of other forks 
and for various frequency measurements. 


Of particular interest was an instrument known as | 


a Polarograph, shown by Messrs. Cambridge 
Instrument Company. It is intended for rapid 
chemical analysis by an electrical method developed 
by Heyrovsky, of Prague, and is suitable for both 
industrial and research work. The equipment com- 
prises a dropping-mercury electrode in which the 
solution to be analysed is placed, and a motor- 
driven potentiometer which applies a steadily 
increasing potential between the mercury drops 
and a pool of mercury at the bottom of the electrode 
vessel. The current flowing is automatically plotted 
as ordinates on photographic paper by means of a 
mirror galvanometer, the paper being moved with 
the potentiometer so that the abscisse correspond 
to the applied potential. The record produced on 








Tue benefits of the provision of automatic firing 
apparatus, either for oil or coal, to the small and 
medium-sized boilers frequently used for heating 
installations and so forth, are largely negatived if 
|some one has to pay constant attention to the feed 
| water supply. The stoking appliances are, in the 
main, electrically operated so that by the use of electric 
feed control and alarm devices the firing equipment 
can be interconnected with these devices, in such a 
way that the plant is shut down should the boiler water 
level fall too low. A control and alarm device for 
installations of this kind has been developed by Messrs. 
Laidlaw, Drew and Company, Limited, 9, Tower-street, 
Leith, Edinburgh, 6, the alarm part of the system being 
| illustrated in the accompanying Figs. 1 and 2. The 
grid shown in Fig. 1, is attached to the boiler and is 
connected to the steam space and water space by the 
top and bottom flanges respectively. It lies at an 
angle, an oval plate in the centre being marked with 
an indication of the normal water level. The upper 
and lower tubes of the grid contain thermostats, the 
operation of the apparatus depending on the fact that 
the water in it is at a lower temperature than the steam. 
It should be understood that there are no electrical 
connections between the grid and the boiler, and that 
the high-level thermostat is 3 in. above the normal 
water level, and the low-level thermostat 3 in. below 
that level. The grid is connected electrically to the 
| indicator panel shown in Fig. 2, the impulses from the 
thermostats actuating relays for the signalling lights 
| and bell, the operating current for which is taken from 
| the stoker or lighting circuit. 
The indicator panel carries two lights for each boiler, 
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AND Low-WaTER ALARM PANEL. 


, one red and one green, the particular panel illustrated 
| being for a three-boiler installation. The relays for 
these are in a row at the top of the panel, the single 
| relay at the bottom being the alarm bell cut-out unit. 
The panel can, of course, be remote from the boiler 
room, and the bell may be alongside it, or the bell, or 
bells if the alarm is to be given in more places than one. 
can be in yet another position. So long as the electrical 
supply is switched on and the boiler water level is 
within the prescribed limits the green light for the 
boiler concerned shows, but, should the level either 
fall or rise unduly the green light is extinguished and 
the red light shows and the alarm bell rings. If the 
water level becomes faulty in all the boilers connected 
to a panel, all the red lights show and the bell rings. 
Attention having been drawn to the defect, the bell 
may be silenced by pressing the push-button of the 
|cut-out unit. The red light, however, continues to 
show, until the water level is correct, when it is ex- 
tinguished and the green light shows, the alarm bell 
being automatically replaced in circuit. This is a valu- 
able feature as without it there would be a danger of 
the alarm being left out of circuit through forgetful- 
ness and the system gravely handicapped. Further. 
it is not possible to cut out the bell unless it is actually 
ringing at the moment the push-button is depressed. 
A Klaxon, or siren may be used instead of an alarm 
bell. 

When automatic feed control is required in addition 
to the alarm system, the same type of grid is employed 
but the centre tube then carries a thermostat. The 
precise nature of the control is determined by the 
type of feed pump used. With electrically-driven feed 
pumps a fall in the boiler water level results in an 
increase in temperature of the thermostat stem, when 
the thermostat makes contact and energises the motor 
starter, so setting the pump in motion. A rise in the 
wall level cools the stem, the thermostat breaking 
contact and stopping the pump. With steam-driven 
feed pumps, the water level of a boiler having an 
individual feed pump can be controlled by regulating 
the steam supply to the pump, this regulation being 
effected by a motorised throttle valve actuated by 
the thermostat through a relay. The control of a 
number of boilers having a common feed pump is 
effected by regulation of the individual boiler feed 
valves. These valves are balanced and are hydraulic- 
ally controlled by a magnetic pilot valve. A fall in the 


water level of a boiler increases the thermostatic tem- 
perature and, in this case, the thermostat breaks 
contact, thus de-energising the pilot valve, which closex 
a by-pass previously open and allows the feed valve to 
The pre- 


open and water to be delivered to the boiler. 





determined 


water level having been attained, the 
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thermostat stem is cooled, the thermostat makes con 
tact, energises the pilot valve, which then opens the 
by-pass. The feed valve then closes and the pump 
continues to work by-passing the feed water of the 
boiler or boilers concerned. As both the feed control 
and the alarm signal depend on thermostatic operation 
and as steam temperature rises with pressure, it may 
be assumed that an increase of boiler pressure due, say, 
to a slowing down of the steam demand, would produce 
a rise in water level. This undue sensitiveness to 
temperature is checked by careful design with the 
result that all regulators are capable of exercising 
adequate control over a range of 50 per cent. of the 
working pressure up to full boiler steam pressure. 








SANDBAG PRESERVATION FOR 
AIR-RAID PROTECTION. 


Tue utility of sandbag protection against shell 
splinters and similar hazards of air-raid attack is now 
yenerally accepted and if the conditions which normally 
obtain in the trenches in war applied to air-raid protec- 
tion there would be little objection to the ordinary sand- 
bag. The conditions referred to here are those of 
generally temporary use, when the life of the bag is 
adequate. But as regards possible air-raid attacks 
on civilian life and buildings, no one can say for how 
long, in these difficult times, sandbags may have to 
remain in position. Certainly the life of the ordinary 
sandbag, which begins to deteriorate within three 
weeks or four weeks, and completely disintegrates 
within four months or five months, according to position 
and conditions of use, is too short if the time and 
expense of periodical renewal is to be avoided. We 
have recently had an opportunity of looking over 
some reports of tests on the durability of sandbags, 
made by Messrs. The Willesden Paper and Canvas 
Works, Limited, Hancock-road, Bromley-by-Bow, 
London, E.3, the results of which are informative. 

The sandbags concerned were made of jute hessian 
by the Willesden Company and were of ordinary quality, 
i.e., not to War Office or other official specification. 
Some of them were tested as received, while others 
had been rendered rot-proof by the firm’s Cuprammo- 
nium process, two kinds of proofing distinguished as 
‘A” and “ B,” respectively, being used. The first 
test was to ascertain the effect of the proofing on the 
strength of the fabric. Strips 3 in. wide from the 
bags as received showed a tensile strength of 234 lb. 
ind 239 Ib. in the direction of the warp and weft 
respectively. Proofing reduced the strength slightly 
in the direction of the warp and still less in that 
of the weft. After being buried for about a month, 
some of the bags were again tested by taking 3-in. 
strips, when the difference between unproofed and 
proofed bags was most marked. The unproofed bags 
showed a strength of 51 lb. in the warp and 54 Ib. in 
the weft, while the comparative figures for ‘* A”’ proofing 
were 160 lb. and 190 lb. and for “‘B” proofing were 
175 lb. and 182 lb. Others of the bags were left in the 
ground, remaining there for a period of 11 weeks. On 
digging them up and drying and conditioning them, 
the unproofed bags were found too rotten to stand 
any test. The warp and weft figures for the “A” 
proofed bags were 190 lb. and 208 Ib., and for the 

B” proofed bags 152 Ib. and 158 Ib. 

These results, while being very striking, do not, 
perhaps, represent normal conditions, and a number of 
other bags were stacked in piles, in different positions, 
e.g., amongst bushes, laid on grass, etc. These were 
exposed for, roughly, six weeks, and six bags of each 
kind from each pile were then tested. The numerous 
results have been averaged and are here given. The 
unproofed bags had warp and weft strengths of 98 Ib. 
and 125 lb. respectively. “A” proofed bags gave 
217 Ib. and 222 1b., and ** B” proofed bags 197 Ib. and 
138 lb. It is evident that the unproofed bags were 
deteriorating rapidly. A further test under conditions 
still more nearly approaching actuality is yet unfinished, 
1s far as the proofed bags are concerned. This test 
consists of filled bags piled up in horizontal layers. 
Some contain earth and ashes, others sand, and others 
earth only, and are placed variously on the earth, on 
concrete, against a brick wall, on a wooden platform, 
and on grass under trees. Some of the lots are sprayed 
with water on dry days, others again are subjected to 
natural open-air conditions. The bags have been 
exposed for varying periods, many considerably over a 
year and none less than ten months. The proofed 
bags show no sign of deterioration so far, but all the 
unproofed bags disintegrated after periods ranging 
from nine weeks to sixteen weeks. A detailed report 
should furnish valuable data; in any case it seems 
that the argument for proofing sandbags is sound. 








luz Moscow Unpsrorounp Ratmway.—Since the 
opening to regular traffic of the Moscow Underground 
Railway on May 15, 1935, a total of 632 million passenger 
journeys have been made. 


ENGINEERING. 


TOGGLE-OPERATED 








ENGINEERING 





TOGGLE-OPERATED RUBBER- 
MOULDING PRESS. 


ABOUT a year ago—to be precise, in ENGINEERING, 
vol. exlv, page 467 et seg. (1938)—we gave an illustrated 
description of a toggle-operated press for vulcanising 
two pneumatic tyres simultaneously. Apart from the 
great saving of time effected by treating two tyres at 
once and the handiness of the “‘ watch-case ” arrange- 
ment as regards loading and unloading, the toggle- 
operated press was notable for the ingenious mechanism 
by which the moulds were advanced and retracted 
in a straight line during the final part of the closing 
stroke and the initial part of the opening stroke. The 
faces of the moulds, therefore, remained strictly parallel 
during these crucial movements, and there was no 
danger of pinching the beads of the tyres or of damaging 
the air bags by which the tyres were inflated during 
vulcanisation. 

The subject of the present descriptive article is 
a single toggle-operated press for moulding and vul- 
canising small rubber parts incorporating a metal 
insert. Since a number of items can be accommo- 
dated on the platens at once, the necessity for in- 
creasing output by the use of two sets of moulds, 
as in the twin-type press, does not arise. It is still, 
however, necessary to open and close the moulds with 
their faces remaining parallel through a certain distance, 
and though the toggle principle is retained, the mecha- 
nism for maintaining parallelism is necessarily different 
with only one platen. This and other differences in 
design therefore merit description. Our account is 
illustrated by Figs. 1 to 4 on this page and on page 659. 

Before discussing the details of construction the 
external views of Figs. 1 and 2 may be examined with 
advantage. The press is shown in the open position 
in Fig. 1 and in the closed position in Fig. 2. The 
open space which is visible between the platens in 
Fig. 2, is explained by the fact that the moulds which 
normally occupy this space are not in place in either 
of the illustrations. The operating cylinder is promi- 
nent in Fig. 2. It is 11} in. in diameter and has a 
working pressure of 300 Ib. per square inch, The 
load on the piston at this pressure, deducting the area 
of the piston rod, is 11-78 tons, but is increased by 
the toggle mechanism to 45 times as much. The actual 
load on the mould is, making a very generous allowance 
for friction, 300 tons. A direct-acting ram to give 
the same mould pressure would, if the working pressure 
were 1,500 lb. per square inch, require to be 24 in. in 
diameter, or if the pressure were 750 lb. per square 
inch, would have to be 34 in. in diameter. The reduc- 
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tion in the size of the press by employing the toggle 
gear is at once apparent from these figures, but perhaps 
equally important is the reduction in hydraulic pressure. 
As all maintenance engineers are aware, the packings for 
a pressure of 300 lb. per square inch will have a greatly 
increased life over those subjected to a pressure of 
1,500 lb. or even to 750 Ib. per square inch. Apart 
from this the platens are much more readily accessible 
in the toggle-operated press. 

Turning now to the drawings given in Figs. 3 and 4. 
it will be seen that the stationary part of the press 
consists of four main parts. The body a, is carried 
on three splayed stools 6, since no holding-down 
bolts are needed, the press being quite stable under 
operation when simply standing on the ground. The 
| body @ is formed with a central recess to accom- 
| modate the ejector cylinder and carries on its upper 
surface a spacing grid c, which is, in effect, the lower 
platen, and at the rear, a bracket d. These parts are 
of cast steel with the exception of the stools, which are 
of cast iron. The main movable parts are as follows :— 
The top platen e is suspended by the toggle link /. 
This has integral bearing ends from which are sup- 
ported a pair of side links g, the lower ends of which 
are pivoted on journals integral with the base casting 
| @. The cylinder A is pivoted on an extension of 
| the toggle link, and its piston is connected to the 
|front of the top platen. A pair of slotted levers i 
| pivoted on a shaft carried in the bracket d have exten- 
| sions j, carrying a shaft k, which forms the fulcrum 
jround which the top platen is tilted. The press is 
| shown in Fig. 3 in the closed position, and it might be 
| inferred at first sight that the load on the mould is due 
| to pressure on the top of the piston. This, however, 
|}is not the case, the load being imposed by admission 
| of pressure-water underneath the piston. 

It will be appreciated that the distance between the 
|top and bottom centres of the side links g is fixed, 
| though it can be adjusted to suit various conditions 
|of working. In between these links there is a series 
| of components the aggregate length of which is greater 
| than that between the link centres. The components are, 
| first, the base castings, bottom platen, bottom steam 
chest and mould, all of which are fixed ; secondly, the 
top steam chest and upper platen, which group is 
| movable ; and thirdly, the toggle link, also movable 
| The difference in length between the side-link centres 
| and the aggregate of the components is accounted for 
| by displacement of the component centre lines to one 
| side of the side-link centre line. This displacement is 
} in. on the cylinder side of the centre line, as clearly 
shown in Fig. 3, and it is the upward thrust on the 
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piston which, in endeavouring to straighten it out, | 
provides the downward thrust on the top platen con- 
stituting the load on the mould. In other words, the 
displacement represents the short arm of a lever at 
the extremity of the long arm of which, i.e., the distance 
to the centre of the cylinder, the operating load is 
applied. As this long arm is 11} in., the ratio of the 
two arms is 45 to 1, and the operating load is increased 
relatively to the imposed load in this ratio. It should 
be noted that the shaft which connects the top platen 
and toggle link is not subjected to the imposed load, 
the downward thrust being taken by bearing strips on 
the platen in way of the toggle-link ends. This 
arrangement is, perhaps, best seen at the top of Fig. 4, 
though in this position of the platen and link no 
thrust is being transmitted. The shaft, it may be 
mentioned, is a loose fit in its journals, so that when 
in the toggle position there is no risk of it being called 
upon to take part of the imposed load. 

The opening of the press is effected by pressure being 
admitted on the top of the piston, which results in the 
swinging of the toggle link to the position seen in 
Fig. 4, the press in this view being shown fully open. 
The movement is accompanied by a backward tilting 
of the side links, which are constrained to move thus 
by the anchorage of the top platen at the point k. 
But it will be noticed that the position of this point k 
in Fig. 3 is not the same as that in Fig. 4, nor is that 
of the slotted levers i by which k is oscillated. The 
side links g are provided on their inner surfaces with 
a pair of rollers J, which rollers engage with the 
boomerang-shaped slots in the levers 7. The real 
function of the slots and rollers is to alter the position 
of the fulcrum k as the press is opened or closed. Were 
this not done it is obvious that the top platen would 
describe an arc, but, referring to Fig. 3, it will be seen 
that immediately the side links move towards the 
right the levers ¢ are forced down and the fulcrum is 
raised. The net result of the combined movements of 
side links, top platen, slotted levers, etc.,is that when 
the press is being opened the movement of the top 
platen is strictly at right angles to the face of the 
mould for a distance of nearly 2 in. This means that 
for this distance the faces of mould and platen are 
truly parallel. Thereafter a slight inclination develops 
which increases progressively until the side-link rollers 
pass the “elbow” of the slot. At this point the 
fulcrum k ceases to move, for, as will be realised from 





Fig. 4, the latter part of the slot is struck from the 
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centre round which the side links turn. After the 
parallel period, which is amply long enough for the 
purpose it is required for, is completed, the angle of 
tilting of the upper platen is immaterial as long as 
adequate access is given to the mould. 

As the toggle effect might be negatived if the centres 
of the side links increased with wear, the bearing of 
the trunnions of the toggle link are provided with 
eccentric bushes so that the centres can be accurately 
adjusted and the stress on the side links kept constant. 
This adjustment is shown in Fig. 4, the eccentric bush 
being retained in the desired position by a stud 
engaging with a notch in the bush flange. The cylinder 
hardly calls for comment, but attention may be drawn 
to the extension of the gland seen at the right of the 
piston rod in Fig. 3. This affords support to the rod 
when the cylinder is in the position shown in Fig. 4. 
The pocket formed at the front of the top platen is 
to intercept any drip from the gland. The water is 
led to and from the cylinder through passages in the 
piston rod, only one of which, however, is seen in 
Fig. 3. The connections are made with swivelling 
joints to permit the necessary movements. The genera 
run of the connections will be clear from Figs. 1 and 2. 
Swivelling joints are also used on the supply and drain 
pipes for the steam chests, the arrangement of these 
pipes being indicated in Fig. 4. 

No details of the moulds are shown in any of the 
views as these naturally vary with the part that is 
being moulded. In general, however, both platens 
are provided with a steam chest to supply the vul- 
canising heat, as indicated in Figs. 3 and 4, the bottom 
chest being pierced as required to suit the ejecting 
rods. Typical ejector gear is shown in Fig. 3, but the 
details may vary. As shown, a plate carrying a number 
of ejecting rods is traversed by a hydraulic cylinder, 
the stroke of which is regulated by a stirrup having an 
adjustable screw which makes contact with the bottom 
of the cylinder. The moulds may vary in thickness 
according to the size of product being handled, but 
as they are normally standardised, a corresponding 
series of making-up pieces which can be readily inserted 
enables the top platen to operate always at the same 
level. There is a positive-stop device between the 


cylinder and the top platen which, although it does 
not interfere with the imposition of the full load on 
the moulds, ensures that when the press is closed no 
bending moment can occur on the platen should the 
closing pressure be left on the cylinder. 


Conversely, 
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the press does not open automatically should the power 
be accidentally cut off. The press can be operated by 
any suitable valve and may be connected to any of 
the different automatic time and temperature-control 
gears now available. 

The particular presses described above are used 
by Messrs. Dunlop Rubber Company, Limited, at their 
Fort Dunlop works, Birmingham, and were manu- 
factured for the designer, Mr. Colin Macbeth, M.1.A.E., 
M.S.A.E., 67, Norwich Union Chambers, Congreve- 
street, Birmingham, 3, by Messrs. Rogers, Wilson and 
Company, Limited, Speaking Stile-walk, Birmingham. 
These units are applicable to a great variety of rubber 
products, e.g., for dealing with bonded parts. In the 
newer industry of plastic moulding the press should 
prove very useful, as the parallel movement provides 
the straight-line loading so necessary in this industry 
without the disadvantage of restricted “ daylight ”’ 
so often present in the direct ram press, 








RESIDENT ENGINEERS AND LOCAL 
GOVERNMENT SUPERANNUATION. 


A DEcISION of some interest to resident engineers 
engaged in supervising work for municipalities has 
recently been given by the Minister of Health. In the 
case referred to, a local authority issued a notification 
under Article 5 of the Local Government Super- 
annuation (Administration) Regulations, 1938, which 
indicated that a resident engineer appointed whole- 
time in a temporary capacity, would not become a 
contributory employee. The engineer appealed, and 
the decision of the Ministry was conveyed to him by 
letter in the following form :— 

‘“*T am directed by the Minister of Health to refer to 
your appeal under Article 6 (1) of the above-mentioned 
Regulations against the decision of the Fareham Urban 
District Council under Article 5 that in your present 
employment as resident engineer you are not entitled 
to become a contributory employee for the purposes of 
the Local Government Superannuation Act, 1937. On 
the facts submitted, it appears that you were appointed 
by the Council in November, 1936, as Resident Engineer 
to supervise a scheme for the extension of the Fareham 
Water Works. In 1937 you took over, in addition, 
the supervision of the Portchester Drainage Scheme, 
and you are still employed whole-time on both schemes. 





You contend that, for the purposes of the 1937 Act, 
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you are entitled to become a contributory employee as 
a whole-time officer, but the Council submit that you 
do not come within the scope of the provisions of the 
Act. The Council’s contention is based on the nature 
of your employment which, it is stated, will persist 
only for the duration of the schemes upon which you 
are engaged and on which you work entirely under 
the supervision and direction of the consulting engineer 
in charge of the schemes, upon whose recommendation 
you were originally appointed. You are provided by 
the Council with technical and clerical assistants, and 
an allowance is paid to you for travelling expenses. 
The resolution of the Council appointing you resident 
engineer for the Portchester Drainage Scheme makes 
you subject to the conditions of service laid down by 
the Council where applicable. 

The Minister has carefully considered the circum 
stances of your employment, and he is unable to 
vwecept the contention advanced by the Council. You 
are, in his opinion, an employee of the Council, and as 
such as * officer’ within the meaning of the definition 
in section 40 (1) of the Act, paragraph (b) of such 
detinition being applicable to you. The provisions of 
section 30 (1) are not applicable in your case, and in 
these circumstances you became as from April | last 
« contributory employee of the Council by the opera- 
tion of the provisions of section 3 (2) (a) of the Act of 
1937. The Minister, therefore, allows your appeal, 
und hereby determines ac cordingly a 








NOTES ON NEW BOOKS. 


Tue object of Practical Designs for Drilling and Mill- 
ing Toola, by Mr. C. W. Hinman, is to discuss some of 
the principles involved in the design of drilling jigs 
and milling fixtures and to give practical applications 
to these. The first five chapters are devoted to hints 
on engineering drawing and workshop calculations, 
while a chapter has been devoted to * stepped dimen 
sions for jig boring and another to gauging methods 
und hand tools. There are three interesting chapters 
on work clamps and supports, cams and fastenings 
and equalising clamps. The jigs and fixtures discussed 
cover a wide range of work and the illustrations are 
numerous and clear. A chapter has been devoted to 
sir-operated milling fixtures. This book, containing 
about 170 pages of text and illustrations, will be helpful 
in clearing up many design problems for the beginner. 
it is published by Messrs. McGraw-Hill Publishing 
Company, Limited, London, and the price is l5s. 


In 1915 Mr. W. Tolmé Maccall published a text 
book on continuous current work, and in 1923 a second 
volume on alternating-current work. He has now 
‘drawn on the first of these and to some extent on the 
second for the subject-matter of the first of two volumes 
on Electrical Engineering, treating both branches of 
the subject concurrently. It is claimed by the author 
that the change in method of presentation is essential 
in view of the increasing importance of alternating 
currents and to render a more concise treatment 
possible for electricity meters and some other subjects. 
In looking through this and similar works one cannot 
help being surprised at the amount of space which it 
is necessary to give to the elementary principles of 
photometry and illumination, as distinct from the 
electrical theory of the lamps used. This implies a 
serious criticism of the grounding which the average 
student receives in the principles of elementary physics 
before proceeding to specialised studies. An interesting 
chapter is included on special direct-current machines 
which is more com plete than usual in elementary works, 
but too much attention seems to be given to obsolescent 
types of traction booster and not enough to modern 
developments, or to the third-brush motor-car gene- 
rator. A similar elementary chapter on alternating- 
current machines might also have been added to 
stimulate interest in more advanced work. The book 
is good of its kind and is published in London by 
Messrs. University Tutorial Press, Limited, at 15s. 


The first edition of Dr..A. T. Starr's Hlectric Circuits 
and Wave Filters was published in 1934, and the fact 
that a second edition has now become necessary shows 
that the book fulfils a useful purpose and that the 
subject is alive and progressive. The principal addi- 
tions to the new edition are a detailed treatment of 
Dr. Cauer’s theory and notes on the design of filters. 
The book is essentially one for experts and advanced 
students; the subject-matter and treatment are 
severely mathematical and perhaps at times unduly 
concise, Thus in Chapter Il, engineers who have 
given serious attention to fundamental theory will 
probably agree with the author on the advantage of 
using vector potentials and profoundly disagree from 
him in the retention of unit magnetic poles, but it is 
doubtful if any but those already expert will follow 
the argument. Fortunately, however, neither agree- 
ment nor disagreement on the philosophical inter 
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| pretation of the symbols affects the validity of the 
results, and as a book of reference and a storehouse of 
formule and results the volume has great value. It 
is published in London by Sir Isaac Pitman and Sons, 
Limited, at 21s. net. 


A recent publication which should form a useful 
and attractive introduction to the subject of heat 
engines and applied thermodynamics is Heat Engines, 
by Mr. A. C. Walshaw. In its preparation only an 
elementary knowledge of physics, chemistry and mathe- 
matics has been assumed on the part of the reader, 
and in its course it covers the ground of Part I of the 
B.Sc. examination. For any other syllabus coming 
within these limits, its straightforward and direct 
method of presentation makes it most suitable and 
it should appeal especially to the practical-minded 
student, who prefers to base his studies on the machine 
itself rather than on a scientific or mathematical 
conception. The author appears to be unusually 
gifted in respect of his ability to express his ideas in 
concise and clear language and, as a result, the book, 
which is published by Messrs. Longmans, Green and 
Company, at the price of 7s. 6d. net, contains much 
more material than its size would lead one to expect. 
This material is arranged in three sections. The first 
of these is of an introductory nature, dealing with 
heat, mechanics, measurement of work, power con- 
sumption and efficiency, and with various types of 
heat engines. The second section is devoted to steam 
plant, and the third to thermodynamics and internal 
combustion engines. By this arrangement, the subject 
is presented in a graduated manner, which should 
enable the average student to surmount, without undue 
difficulty, the more difficult portions of his study. 


A second, revised and enlarged, edition of Surveying 
and Field Work, by Mr. James Williamson, published 
by Messrs. Constable and Company, Limited, London, 
at 20s. net, has recently appeared. The original edition 
of this practical textbook gave a clear explanation of 
the principles of surveying and levelling and the 
different ways in which these principles are applied in 
surveying with chain, compass and sextant, and with 
the theodolite. The present edition has not lost in 
value by the slight shortening of some of the more 
elementary matter ; this is more than counterbalanced 
by the additional material, in view of its importance 
in many classes of modern engineering work and surveys. 
In describing the instruments in use, and the methods 
of using and adjusting them, the author has included 
descriptions of the most modern types of surveying 
instruments, with the attendant improvements made 
in precision and reliability of observation and in con- 
venience in transport and manipulation. The problems 
in triangulation dealt with are on a scale suitable for 
local surveys, and a considerable section is given to 
traverse surveying, because of its wide application. 


Surveying by tacheometer is described in four chapters, | 


which explain the great variety of uses to which this 
method applies, including contouring and topography. 
One of the sections of particular value to the civil 
engineer is that on the setting out of work. This deals 
with the setting out of curves in railway and road work, 
the general methods of setting out engineering works 
from base lines, and of fixing points at determined 
elevations, such as are required in the case of sewers 
and water mains, building work and bridges and the 
alignment of tunnels and dams. The work is fully 
illustrated throughout and numerous worked-out ex- 
amples of particular problems are given in the text. 


The technical needs of the routine draughtsman in 
an aircraft-manufacturer’s drawing office are compara- 
tively limited; his work is largely concerned with 
standardised parts and fittings and, as a rule, calls for 
little real designing or advanced knowledge of aero- 
dynamic principles. Nevertheless, there are sundry 
common problems to be solved, and data to be kept 
in mind, which the publishers of text-books on aero- 
nautical engineering have not overlooked. A useful 
publication of this order is Examples and Charts for 
Aircraft Draughtsmen, by Mr. H. Parkinson, a frequent 
contributor to the technical Press of aviation. The 
book, which is priced at 6s. net. and forms one of the 
** Aeronautical Engineering Series” published by Messrs. 
Sir Isaac Pitman and Sons, Limited, Parker-street, 
London, W.C.2, comprises only 56 pages; but the 
author has reduced terseness to a fine art, and with 
the aid of numerous line diagrams of commendable 
clarity he succeeds in covering a wide variety of prob- 
lems relating to such subjects as wiring lugs, sleeve 
fittings, wing-root stresses, float and seaplane-hull 
calculations, ete. Various working charts and general 
data are also provided. The book makes no pretence 
to rival such works as the Design Requirements for 
Aeroplanes for the R.A.F., issued serially by the Air 
| Ministry, or the American Airplane Structures of Miles 
| and Newell. but it appears to fulfil very well the more 
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modest purpose for which it is intended, of providing 
guidance for the draughtsman of comparatively 
restricted mathematical attainments. 


A knowledge of the general principles of atomi 
physics now affords help in elucidating some of the 
obscure questions in engineering science, such as, fo: 
example, the part played by atoms and molecules in 
the thermodynamics of engines. Of still greater signi 
ficance in this connection is the support given by 
experiment to the view that the mechanical properties 
of metals will ultimately be determined in terms of 
atomic structure. In the past twenty years or so 
this branch of physics has been extended and moditied 
with the aim of formulating the principles more and 
more in terms of mechanical ideas, chemistry being 
translated into the notation of dynamics. Many 
experimental physicists and applied mathematicians 
have contributed to advances made in this field of 
research, in a manner that is clearly explained by 
Professor H. A. Bauer, in a book entitled Grundlagen 
der Atomphysik, eine Einfithrung in das Studium der 
Wellenmechanik. The author’s easy style is, no doubt 
attributable to the fact that this account is based on 


{a series of lectures given by him to students of 


engineering and physics. For this reason the discussion 
on the abstruse subject of wave-mechanics leaves little 
to be desired so far as serious readers are concerned 
since the matter is brought into close relation with 
atomic structure and illustrated by several instructive 
photographs of spectrum phenomena. Students ot 
chemistry, engineering, and physics will, accordingly, 
find a mass of useful information in this introductory 
course of study on atomic physics, which is published 
by Messrs. Julius Springer, Vienna, at a price of 
12-60 marks. 

Increasing demands are being made on the mathe 
matical equipment of students in all branches ot 
engineering science, due to the advanced methods 
required to investigate important questions. This is 
readily gathered from a book by Professors H. W 
Reddick and F. H. Miller, entitled Advanced Mathe 
matics for Engineers, which is published in New York 
by Messrs. John Wiley and Sons, Incorporated, and 
in this country by Messrs. Chapman and Hall, Limited, 
London, at a price of 20s. net. In addition to a useful 
treatment of ordinary and partial differential equations, 
the work includes commendable introductions to the 
theory and applications of probability and of vectors 
Of greater value for many readers, however, is the 
instructive discussion on Bessel functions, since the 
information can be employed in the solution of many 
practical problems, referring to aerodynamical inte 
ference, heat transmission, and vibrations. This 
applies also to the chapter on functions of a complex 
variable, comprising as it does a section on the related 
subject of the Schwarz-Christoffel transformation, the 
value of which can scarcely be over-estimated in the 
study of the flow of electricity, heat, and fluids. What 
the authors have to say on the operational calculus 
developed by Heaviside, and amplified by Bromwich. 
is to be welcomed in a volume of this kind, for this 
powerful method of analysis is not so widely used by 
students of electrical engineering as it should be 
Several other matters are explained in the text, but 
these remarks suffice to indicate the range of subjects 
treated. The illustrative examples and exercises with 
answers will be appreciated by serious readers who are 
obliged to study the theory without the help of a 
teacher. 


Publications priced as low as threepence are not 
often offered to ENGINEERING for review, nor do they 
commonly warrant discussion on the same scale as 
the technical works to which these Notes are usually 
devoted ; but an exception must be made in favour ot 
One Hundred Questions and Answers about Coal, which 
has been published by Mr. Philip Gee, 5, New-court, 
Lincoln’s Inn, London, W.C.2. A foreword by Sir Evan 
Williams, Bt.. president of the Mining Association ot 
Great Britain, explains that the purpose of this book 
of 132 pages is to provide concise, accurate and up-to 
date information for those who wish to write or speak 
about the mining industry. The mode of treatment 
is exactly described by the title : the book is, in fact, a 
comprehensive catechism, beginning with the question. 
* What is Coal?” and proceeding to deal briefly 
but sufficiently with the industry, the coal-owners, 
the miners, and the many organisations which now 
control or seek to promote the production and most 
efficient utilisation of coal. The method is one which 
might well be applied to other basic industries, if it 
could be as competently carried through; a similar 
compendium on shipping and shipbuilding, for example. 
or on agriculture, would contribute to a much wide! 
appreciation of the difficulties of these industries, of 
which the general public hears so much, but usually 
understands so little. 
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INpICATOR FOR FLOATING KEAMER.—A useful device, 


has been develo 


(Hudd.), Limited, Huddersfield, for use with tHe firm’s | determined at a glance. 
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only one vertical column of data at a time, so that the 
by Messrs. David Brown and Sons | tool and equipment necessary for a particular job can be 
As the size of holes ranges from 


we nt floating reamers with micrometer adjustment. | 1 in. to 24 in. and the reamers are all lettered, it can 
he rule has three lines of data, the top line giving, in | be easily seen whether the tool room contains the required 


inches, the size of the hole to be reamed, the second line | gear for work being planned. 


The back of the rule 


giving the distinguishing letter for the reamer concerned, | contains particulars of the reaming speeds and feeds for 
while the third line gives the Morse taper of the reamer | different materials and different sizes of hole, and the 


shank 


The sliding cursor has a window which shows | appropriate reaming allowance. 


SERVO-BRAKE SYSTEM FOR 


ROAD VEHICLES.) HEAVY COMMERCIAL VEHICLES. 


ALTHOUGH self-actuating servo brakes for private 
cars have been greatly improved in the last few years, 
and are entirely satisfactory for the lighter types of 
vehicle, they are unsuitable for the heavier class of 
commercial car, and particularly for public service 
vehicles. In these heavier vehicles, the question of 
driver-fatigue is the determining factor in operation, 
and even the most effective self-actuating servo system 
when applied, say, to a passenger coach, would require 
a heavy pedal pressure. Other factors which enter 
into the question are the desirability of using a lining 
with a high wear resistance, and consequently a rela- 
tively low friction coefficient, to minimise maintenance 
costs, and the necessity for arranging that all the brake 
shoes throughout the system wear evenly. Both 
these considerations militate against the employment 
of the self-actuating servo brake for heavy loads. To 
overcome these difficulties, the brakes on the majority 
of heavy commercial vehicles are operated by servo 
cylinders utilising an external source of energy, such as 
compressed air, the effort demanded from the driver 
being in this case only that required to open and shut 
the control valve. The main objection to this system 
is that a compressor and storage cylinders must be 
fitted to the vehicle, but a further objection is that 
when applied, say, to a passenger ’bus operating in a 
congested area, the necessary delicacy of control is 
difficult to obtain. It is common practice to provide 
two positions of the actuating valve, corresponding 
to service and emergency use, but this is clearly only 
a compromise. An alternative to the compressed-air 
brake is the hydraulic brake, and large numbers of 
public-service vehicles are fitted with the well-known 
Lockheed servo-assisted brake of this type. The 
problem of supplying servo energy to such brakes 





offers considerable difficulty, however. While it is 
possible to arrange storage under pressure, the fine 
control of such storage energy at high pressures is 
not easy of solution on account of the small quantity 
of fluid actually utilised to build up the pressure. This 
difficulty is, however, overcome by employing a 


| regenerative system in a new brake system introduced 
| by Messrs. Automotive Products Company, Limited, 


| Tachbrook-road, Leamington Spa. 


The new appliance, 
which is known as the Lockheed-Gates booster, is 
illustrated in Figs. 1 to 3, on this page. The clutch 
type of servo, which forms the basis of the Lockheed- 
Gates system is not novel; the interest of the 
booster lies in the manner in which the principle is 
applied to overcome the disadvantages of earlier brakes 
of the same type. The chief weakness of these earlier 


| designs lay in the fact that clutching up to a fast- 


moving member does not necessarily result in a torque 


| proportional to the amount of force applied. The 


problem is complicated by the relative speeds of the 
driving and driven members, by temperature effects, 
by the frictional material employed, by atmospheric 
humidity, and other factors, but the design of the 
Lockheed-Gates booster is claimed to compensate 
automatically for all these factors. 

The booster shown in Fig. 1, is a self-contained 
component designed for mounting on the side chassis 
member, but an alternative model is available for incor- 
poration in the transmission line, this latter type taking 
the place of the centre bearing when a divided propeller 
shaft is employed. The model illustrated is driven 
from the propeller shaft by chain, the chain being 
practically hidden in Fig. 1 by the frame cross-member 
on which the booster is mounted. The driven shaft 
is shown to the right in Figs. 2 and 3, and it will be 
noticed from the former figure that it carries a number 
of friction discs a on splines, alternating with cast-iron 
discs b. The latter are tapered on the rims and are 
duplicated to increase the cooling area. This area 
is sufficient to ensure that the heat generated in the 
booster can never exceed a safe value. The provision 
of a multi-plate clutch is an exclusive feature of the 
design, and it is this feature that enables the booster 
to be incorporated directly in the transmission line 
if required. It will be seen from Fig. 2 that the cast- 
iron discs are carried on a number of pins c mounted 
on a cam plate d, this plate being mounted in a large 
ball race concentric with the driven shaft. The rear 
side of the cam plate is in contact with a needle roller 
bearing e mounted in the casing, and provided with 
means for adjustment as shown, while the front side 
is in contact with a second needle roller bearing / 
mounted on the lever g, Fig. 3. The forked end of a 
push rod h also embraces the second needle roller bearing 
pin, as shown in Fig. 2. This push rod is coupled 
directly to a standard Lockheed master cylinder i. 
The remote end of the lever g is in contact with a 
piston j in a balance chamber k. 

The method of operation is as follows. On pressure 
being applied to the brake pedal, pressure is set up 
in an ordinary Lockheed pedal cylinder, and is 
communicated to the balance chamber k and also 
to the cylinder /. The pressure in the latter closes 
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the clutch, causing the cam plate to rotate. The 
master cylinder is then operated by the movement 
of the rod A, and as the remote end of this cylinder is 
in direct communication with the vehicle brakes, the 
latter are applied. The moment the piston of the 
master cylinder moves, it tends to reduce the pressure 
in the operating servo line, and thus to allow the clutch 
to re-open. A balance is therefore established which 
is exactly proportional to the pressure applied to the 
brake pedal, and the brakes will be held on at a corre- 
sponding pressure. If the foot pressure be increased, 
the servo will re-operate until a balance is again estab- 
lished, and similarly if the foot pressure be reduced, 
the servo will be de-energised until balance is once 
more produced. The amount of assistance given by 
the servo is thus solely determined by the pre-arranged 
mechanical advantage in the different parts of the 
system, which may be, within reason, anything that 
may be required. On a heavy commercial vehicle 
it is usually designed to be two to six times the 
amount of effort which can be applied by foot. 

It will be appreciated that the amount of energy 
available for applying the brakes is very great, being 
practically the kinetic energy of the vehicle at the speed 
at which it is moving. Given a light pedal for normal 
braking, it would therefore be possible, without the 
provision of suitable safeguards, for the driver in an 
emergency stop to produce such an amount of energy 
from the servo as to damage the braking system. To 
guard against this, the booster is fitted with a simple 
safety device. It will be noticed from Fig. 2 that 
the piston of the clutch cylinder | acts on the clutch 
through a spring and plunger. It willalso be noticed that 
this piston has an extension at the rear passing through 
a second cup and carrying the piston withdrawing 
spring. This spring surrounds a spacing collar, 
which, after a predetermined piston travel, prevents 
further movement. The right-hand spring, as viewed 
in Fig. 2, is pre-stressed to a determined amount, so 
that for normal braking action it acts as though it 
were solid, but as soon as a certain critical pressure is 
exceeded by the driver, it becomes compressed, allow- 
ing the piston to move to the right, and this may con- 
tinue until the spacing collar prevents further move- 
ment. When this occurs, the right-hand spring is not 
quite solid, so that the maximum pressure that can 
be exerted on the clutch, and in consequence the 
maximum output from the booster, can be accurately 
predetermined, irrespective of the driver's actions. 
In effect, after a certain servo-action has taken place, 
no further assistance can be obtained from the booster, 
although it continues to operate at its maximum 
pressure so long as the brake pedal is held down. 
Any extra pressure exerted by the driver therefore acts 
directly by increasing the pressure in the main master 
cylinder, and thence that on the brakes, and is thus 
added to what the servo is already exerting. This 
alditive effect is in fact always present, and in a 
case when the servo is arranged to produce a maximum 
pressure of a ton on the master cylinder and the 
proportion is 2 to 1, the unaided pedal pressure would 
produce half a ton pressure on the master cylinder, 
and the total pressure would be 14 tons. 

Means are provided for taking up clutch wear by 
adjusting the screwed cap on the outer end of the 
clutch cylinder 1. By rotating this cap, the whole 
of the piston assembly is moved forwards without 


interfering with the action described, thus allowing 
the wear on the plates to be taken up. The cap 
is held by a spring detent, as shown in Fig. 2, 


and can be readily turned by the fingers alone. Experi- 
ence has shown that the only adjustment required is 
a movement through one notch about every 5,000 
miles. Variations in the coefficient of friction of the 
clutch are compensated automatically. If, for example, 
the coefficient in high, due to atmospheric humidity, 
the servo acts relatively more quickly to start with, but 
is also de-energised more quickly by the compensating 
mechanism, so that the braking action is unaffected. 
Again, if the coefficient is decreased owing to tempera 
ture rise, the first action is slower, but is again followed 
by slower de-energisation. ‘The pressure in the servo 


line is moderate, and this line contains no valves, 
Being enclosed and self-lubricating, it requires no 
attention. The form of the cam plate shown in 


Fig. 3, is symmetrica', so that the action is identical, 
whether the vehicle be moving forward or in reverse. 

As rolling contact is employed throughout, the 
overall efficiency of the booster is exceedingly high. The 
appliance is made with three sizes of master cylinder, 
dependent on the work required, other parts of the 
booster being identical in the three cases. On 
actual demonstration of the booster on a Leyland Cub 
lorry, loaded to 10 tons gross, we were particularly im- 
pressed by the complete control obtained. The brake 
action, though extremely powerful, was progressive and 
in no way violent even under the most unfavourable 
circumstances, and the great reserve of available energy 
was clearly demonstrated by stopping the vehicle on a 
hill and then inching it either backwards or forwards 
entirely by brake action. 


an! 
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THE FUNDAMENTAL PRINCIPLES 
AND VALUE OF FUEL TESTING.* 


By Avan 8. Bray, M.A., and Josepu Brown, M.Sc. 


Tue foundation of fuel testing is sampling. Unless 
this is properly carried out, the results obtained and 
the interpretations made from them are a waste of 
time and energy. The sampling of liquid and gaseous 
fuels can be made very simple and accurate, so they 
can be dismissed in order that we may concentrate 
attention on the solid fuels, which are difficult. The 
solid fuels commonly in use are divisible into natural 
fuels and synthetic fuels. The natural fuels are coal, 
lignite, peat, wood and other vegetation. The synthetic 
fuels are coke, semi-coke, charcoal and briquettes, and 
a newcomer, surplus pitch. All these solid fuels 
present difficulties in sampling, but the greatest diffi- 
culties are encountered in coal, on account of its 
heterogeneous nature. We shall, therefore, restrict 
our remarks to the sampling of coal, pointing out, 
however, that what is said about coal applies also to 
all solid fuels, but with varying force. 


| know that 50 places or increments will suffice. 
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how many points along the strip it is necessary to 
sample, so that the law of averages may function and 
all variations be properly represented. Suppose w: 
Once 
again it is commonsense that those 50 increments must 
be spread evenly, and therefore taken at 50 equal 
distances along the strip, taking one end or the othe: 
as a starting point. The sampling places are thus 
selected by measurement, and not by ~ personal 
judgment ” with inevitable personal bias. 

When we take the actual increments, there is only 
one way to avoid personal bias, and that is to remov: 
a complete section of the strip. Once again, common 
sense tells us that the sections, removed must all be 
the same length, and will therefore be the same weight. 
A complete section across the coal lying on a conveyor 
represents the ideal increment, so does an increment 
collected at the end of a spout, provided that the whole 
flow is collected. It is obvious that no increment 
collected from wagon tops or any sort of coal in bulk 
can approach this ideal. 

We beg to quote here British Standard Specification 
No. 502-1933, page 7, under the heading “ C—from 
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A survey of the market shows that coal is produced 

in the following forms : 

Unsecreened coal (run of mine). 

Uncleaned smalls, of varying size up to about 3 in. 

Dry-cleaned smalls. 

Washed smalls. 

Duff, namely, smalls of varying size up to about } in. 

Dry-cleaned duff. 

Washed duff. 

Partly screened from which 
sizes are removed by screening. 

Screened coal, which is graded coal, but the term is 
reserved for the large sizes, such as Wallsend, house - 
hold best, screened steam, best large, etc. 

Graded coal, namely, peas, beans, pearls, nuts, double 
nuts, singles, doubles, trebles, cobbles, etc., accord- 
ing to size and local names 

Graded and dry-cleaned coal, namely, dry-cleaned 
singles, ete 

Graded and washed coal, namely, washed nuts, ete. 

Middlings, which are produced by the latest type of 
washer, but are at present mainly burned under 
colliery boilers. The day is coming, however, when 
they will reach the open market in quantity, and 
we shall have to deal with washed and graded coal of 
high ash content. 


smalls, the “ dirtiest 


To assist this survey, we have prepared the accom- 
panying diagram showing the flow of coal from the 
seam to the various forms in which it is marketed. It 
will be noted how complicated coal preparation has 
become. The next step is to lay down an ideal method 
of sampling, which although not generally attainable in 
actual working practice, nevertheless embodies those 
fundamentals that must form the on which 
reliable work founded. Now, a requirement laid 
down by rational samplers is, that samples should be 
taken with ‘on the run ”—i.e., passing along 
conveyors, falling from the end of conveyors, falling 
from the ends of chutes, or possibly from the bottoms 
of wagons. We feel that the deeper meaning of this 
requirement should be made clear. It common- 
sense that if we can lay out each consignment into a 
long thin strip, then we are in the best possible position 
to examine and sample it. We are aware that the 
quality varies along the strip, and we must know at 


basis 


18 


coal 


is 


* Paper read before the Institute of Fuel on Thursday, 
April 27, 1939. Abridged. 


wagons." The italics are ours. ‘The increments of 
the lump and small coal may, if desired, be placed in 
separate receptacles, and the final sample prepared by 
taking proportionate amounts of lump and _ small 
on the basis of an assessment made by the sampler on 
the relative proportions in the delivery.” We humbly 
submit that no man can stand on a truck of coal and 
say what is the proportion of lump coal, and what is 
the proportion of small coal, with any hope of being 
reasonably accurate. We also feel it quite in order to 
ask how and where the sampler will draw the line 
between the lump coal and the small coal. 

Where, then, are we to sample ? The answer is that 
we must seek until we find a place where the coal is 
presented in a more suitable form. There is no shortag 
of such places. When we put before you the concept 
of a consignment being laid out in a strip, we mentioned 
the necessity of knowing at how many points we must 
sample in order to represent all variations. We owe 
it to the valuable work of Drs. Grumell and Dunning- 
ham,* carried out on behalf of the British Standards 
Institution, that this question can now be answered in 
a scientific manner. They reached certain vital con- 
clusions, namely, (a) for a given accuracy of sampling 
there is for each and every fuel a minimum number of 
increments that must be taken ; and (6) this minimum 
number of increments is caleulated by the formula 

0-477 p 
r 
where p = degree of accuracy, and r = probable error. 

This means that unless the specified number of 
increments is properly taken, the sample cannot possibly 
attain the accuracy desired. It also means that the 
accuracy of the sample can be increased only by 
increasing the number of increments. Sheer size ot 
sample thus becomes secondary to collecting the 
specified minimum number of increments. Having 
established the number of increments essential, the 
size of the bulk sample is fixed by the size of the 
increments. A point which is not brought out in 
the report is that the size of the increment must, in 
practice be dictated by the necessity to reduce personal 
bias to the absolute minimum, and will, therefore, vary 


* B.S.I. Specification No. 403-1930. 
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according to the form in which the coal is presented. 
There must be no compromise on this question. If 
increased accuracy is desired, it will not be obtained 
by increasing the size of the increments if personal bias 
has been minimised already. Increased accuracy can 
he achieved only by increasing the number of incre- 
ments. There is no other way. 

If our fundamental principles used 


have been 


properly we are now in possession of a bulk sample of | Steel Institute. 


coal representing the consignment from which it was 
drawn with the accuracy we set out to attain. This 
bulk sample may weigh anything from a few hundred 
pounds up to several tons, and the problem now is to 
reduce this to a laboratory sample of 6 Ib., ready to 
be handed to the analyst, without any loss of accuracy. 
lhe problem actually is that of ‘‘ sampling the sample,” 
but we are now in a position to have all our own way, 
and can arrange ideal conditions. To make the bulk 
sample uniform it is necessary first of all to mix it 
very thoroughly, but having done this a further need 
becomes apparent. This is the need to disseminate the 
impurities throughout the mass. Commonsense now 
tells us that the best way to make the whole of the 
bulk sample uniform is to crush it and mix it well. It 
is also obvious that the finer we crush it the more 
uniform it will be. The impurities will be disseminated 
among the coal, and the coal disseminated among the 
impurities. 

It is, however, important to note that it is not always 
essential to crush the bulk samples to fine dust in 
order to attain sufficient uniformity to make division 
possible without loss of accuracy. Nor is it always 


desirable to crush very fine, for certain tests require | metals of high purity. 


Taste I. 


Size of Largest Minimum Quantity 
Piece. 


after Division. 


— 
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the sample used to be coarse, say, # in., while other 
tests may need it even larger. Table I, taken from 


the British Standard Specifications, must be the | 


sampler’s guide to crushing. The weights, it should be 
noted, are minima, and any increase upon them is all 
to the good. 

The moisture in coal introduces complications in the 
crushing, and not merely because very wet coals clog 


a } samples to be analysed for ash, etc., [formation of a protective film on the surface of th 
can t l toda wi | 0 tiv: n the surface e | 
ott tor long ‘periods without change, the mois- | When this film became unstable, owing to | 


| metal. 


ture sample is subject to loss of water by evaporation. | 


Now the loss of moisture is enormously accelerated by 
any crushing process, and the less crushing we apply 
to the bulk sample, the higher will be the moisture 
remaining, and the nearer we shall be to the truth. 
here are two methods of dealing with this compli- 
cation, namely, (a) the bulk sample is rapidly crushed 
until reference to the table above tells us that it may 


be divided, and one-half can be used for the moisture | 
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RESEARCH ON ALLOY STEELS. 


Tue Second Report of the Alloy Steels Research 
Committee, a joint committee of the Iron and Steel 
Institute and the British [ron and Steel Federation 
reporting to the Iron and Steel Industrial Research 
Council, was presented for discussion on Friday, 
May 5, at the annual general meeting of the Iron and 
The report, which is divided up into 
13 sections, each dealing with a particular aspect of 
the subject under consideration, is in the form of a 
bound volume of 390 pages. We dealt with the dis- 
cussion on page 613 of our issue of last week. 

In the introduction, which constitutes Section I 
of the report, the Committee states that its function 
is to guide and co-ordinate the researches and not 
jactually to conduct them. For this reason each 
|section is presented by the investigator, or group of 
| investigators, responsible for the work and the detailed 


| views expressed are those of the workers concerned | 


;and would not necessarily be endorsed by every 
|member of the Committee individually. 
time each research described has been carried out with 
| the full knowledge of the Committee and is endorsed 
by the Committee as a whole. Section II, by Mr. C. A. 
| Bristow, contains an account of the study of the 
| delta region of the iron-nickel system. A portion of 
the constitutional diagram, up to 15 per cent. of nickel 


| and in the temperature range of 1,550 deg. to 1,350 deg. | 
|C. is defined. The diagram is based on the results of | 
| thermal analysis carried out in a valve-energised high- | 


frequency induction furnace, on alloys prepared from 


1,533 + 5 deg. C., and the 8-y transformation at 
1,388 + 5 deg. C. In Section III appears the con- 
| tinuation of the work, on the scaling of steels in sulphur- 
free and sulphur-containing atmospheres, the pre- 
liminary results of which were given in the First 
| Report, published in the autumn of 1936. The purpose 


lof the research, which is by Messrs. A. Preece, G. T. | 
| Richardson, E. Simister and Professor J. W. Cobb, is | 
| to examine the rate and characteristics of scale forma- | 


tion on plain-carbon and alloy steels in synthetic 
atmospheres resembling those of furnaces. 
presence of sulphur dioxide, even in small quantity, 
or of oxygen, has n found to increase the rate of 
scaling; some anomalies, however, are recorded, 
The intercrystalline penetration of scale into steel, 


|which occurred when plain-carbon and some alloy | 


steels were exposed at 1,000 deg. and 1,150 deg. C. 
to furnace atmospheres containing sulphur dioxide, 
was absent at 650 deg. C. The high degree of resist- 


ance to scaling which characterised steels containing | 


chromium, aluminium, or silicon was due to the initial 


an increase of temperature or an addition of sulphur 


|dioxide to the furnace atmosphere, rapid scaling 


sample ; and (6) a separate moisture sample is taken. | 
The main danger in all moisture testing is loss by | 


evaporation during sampling. We have found it 
unwise to crush much below } in., and to determine 
immediately the loss on drying in warm air. The coal 
thus dried is under control, and may safely be crushed 
(own to 10-mesh for determination of the remaining 
moisture. The moisture 
from the two results, and is not, of course, the sum of 
the two. 

Just as sampling must be good or the laboratory 
work rendered valueless or worse, so must the labora- 
tory work be good lest the work of the careful sampler 
be rendered null and void. When the sample reaches 
the laboratory, it immediately comes under the control 


“as received’ is calculated | 


| interesting feature of the present work is the discovery | 


followed. The presence of as much as 0-2 per cent. | 


of SO, in the furnace atmosphere, however, did not 
increase the amount of scale formed on an 18 per cent. 


| chromium, 8 per cent. nickel steel at 1,000 deg. C., 


except when carbon monoxide was present. 

Section IV, by Mr. R. Jackson and Dr. A. @. 
Quarrell, describes the application of the electron- 
diffraction camera to the study of the initial film 
formed on steels by oxidation. The investigation 
is mainly exploratory in character, and appears to 
open up a valuable field, particularly in regard to the 
scale-resisting steels. Some novel results are indicated, 
and if confirmed by subsequent work are likely to 
promote a more complete understanding of the mechan- 
ism of the production of oxide films. A particularly 


of a hexagonal form in a low oxide of iron which is 


| structurally related to the underlying metal, and it is 


thought that this may provide the basis for an ex- | 


| planation of the resistance of certain steels to de- 


of science proper, and extreme accuracy can be the | 


order of the day. 


Most of the popular commercial | 


tests are covered by British Standard Specifications. | 


There is still, however, a very vast field confronting 
the British Standards Institution, and we urge that 
the task of investigating and standardising coal tests 
should be pressed on with all possible speed. In 
particular, tests relating to the carbonisation industries 
are much overdue. There must be a nation-wide drive 
to unearth practical tests capable of commercial 
«ceceptance—tests fitted to form a safe basis for the 
price of coal—and we are sure that the finding of these 
tests is well within the wit of British science. 








_ REGISTRATION OF Motor VEHICLES.—A return issued 
»y the Ministry of Transport, Metropole Buildings, 
Northumberland-avenue, London, W.C.2, shows that 


16,821 new motor road vehicles were registered in March, 
*gainst 53,817 in March, 1938. 


scaling and to the great adhesive quality of such 
films. The element titanium and its effect upon the 
properties of steel forms the subject of Section V, 
which is by Dr. L. Northcott, and constitutes an 


exhaustive summary of published data in this field. | 


| It would appear that in few directions are the data 


at all complete or that the influence of the titanium | 


is thoroughly understood. This is largely due to the 
chemical activity of titanium, which leads to diffi- 
culties in the adequate control over the composition 
and the sufficiently rigid exclusion of impurities, 
especially carbon, nitrogen and oxygen, the presence 
of which modifies the properties of the alloys very 
considerably. This difficulty is observed particularly 
in the work on constitution and on mechanical pro- 
perties, on both of which there is much conflicting 
evidence. As far as constitution is concerned, it 
would appear that with up to 30 per cent. of titanium, 
which corresponds with a compound Fe,Ti, the iron- 
titanium system is eutectiferous. The constitution of 
the carbon-containing alloys is influenced by the strong 


At the same | 


An incidental determination | 
'on iron of high purity gives the melting point as| 


The | 
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carbide-forming tendency of titanium and the stability 
of titanium carbide. 

In Section VI is described further work carried out 
to check the changes in torsional elastic limit with 
temperature, found to exist by Goffey and ‘Thompson 
in 1923, following the discovery by Sykes and Evans, 
whose results were published in 1938, that there were 
no changes in the specific-heat curves at the tempera- 
tures corresponding to the anomalous torsional elastic 
limits. In the present work, which is by Mr. C, T. 
Marshall and Professor F. C. Thompson, minima were 
found, in the case of 0-40 carbon steel, at 50 deg., 
120 deg., and 270 deg. C., and maxima at 90 deg., 
170 deg., and 300 deg. C. Similar results were found 
in 3 per cent. nickel steel, and a sharp minimum, in 
18/8 chromium-nickel austenitic steel at 340 deg. C., is 
attributed to the presence of nickel atoms in the alloy. 
The results appear to establish beyond question the 
presence of such change points in the torsional elastic- 
limit curves, but criticism may be levelled at certain 
aspects of the experimental procedure involved, and 
the Committee have in mind further work to confirm 
the indications of the present research. Since the 
| work of the late Mr. Edward G. Herbert, on “ The 

Hardening of Superhardened Steel by Magnetism,” 
| was published in 1929,* the influence of magnetic 
fields and periodic oscillations upon the properties of 
| both ferrous and non-ferrous metals has been the 
subject of a variety of claims. The work described 
in Section VII, by Dr. A. G. Quarrell, and Messrs. 
R. Jackson and N. J. Petch, represents an attempt to 
determine the effect, if any, of high-frequency electric 
currents upon the properties of steel. The influence 
of high-frequency electric currents upon the depth of 
hardness of carburised mild steel ; the ageing of carbon, 
nickel-chromium and 18 per cent. tungsten high-speed 
steels ; the tensile strength of carbon-steel strip ; and 
the impact value and grain size of carbon steel, have 
been studied critically. The work was thoroughly 
| carried out, and in the majority of cases the results 
were negative, while in those few cases where some 
difference was observed between the untreated speci- 
mens and the specimens which had been subjected to 
| the high-frequency current, it is believed that such 
difference might be attributed to some extraneous 
| circumstance, such as the incidental heating of the 
steel, other than the direct effect of the periodic 
| oscillation itself. 

Section VIII, by Drs. J. W. Rodgers and W. R. 
Maddocks, contains a further study of the A, point 
in iron-cobalt and other alloys, following upon the 
| study of the iron-cobalt system published in the 
Committee’s first report of 1936. The results of X-ray 
measurements of lattice parameters indicate that 
| additions of cobalt, up to 18 per cent., tend initially 
|to increase the lattice spacings and that further 
additions cause a reduction, although the fall is arrested 
at 45 per cent., and there is a slight subsidiary maximum 
corresponding to 48 per cent. of cobalt. Slight evidence 
of an ordered arrangement in alloys containing 45-50 
| per cent. of cobalt has been detected. Section IX 
| constitutes the second report of the Sub-Committee 
}on Thermal Treatment. It contains many data 

concerning the thermal and physical characteristics 
| of the 21 different steels referred to in the first report. 
| Thermal analyses of all the steels have been carried out, 
| while tables giving the specific heat, thermal conduc- 
| tivity, electrical conductivity, thermal expansion, 
| and other properties of some of the materials are set 
|out in detail. Exhaustive studies have also been 
| made of the volatility, viscosity, liability to oxidation, 
| rate of deterioration, and other properties of seven 
| quenching oils and the conclusion is drawn that different 
| types of duty demand oils having different characteris- 
tics. Finally, quenching tests have been carried out 
|on a cylinder 3 in. in diameter and 6 in. long. The 
rates of fall of temperature throughout the specimen in 
different quenching media, corresponding to different 
surface conditions, are compared. It is clearly brought 
out that different types of oil vary substantially in 
their quenching properties and that the quenching 
effect is also largely affected by the type of surface, 
| a scaled surface tending towards a more rapid quench. 

In view of the conflicting explanations which have 
been offered, at home and abroad, for the origin of 
small cracks known as “ hairline cracks” or ‘ snow- 
flakes,” a Sub-Committee has been appointed to 
investigate the matter. It is stated in Section X that 
the object of the Sub-Committee, which held its first 
meeting on July 22, 1938, is to seek to obtain a corre- 
lation of data regarding the subject frem both private 
and published sources in order to endeavour to produce 
an adequate explanation for the occurrence of such 
cracks and to devise practical methods of preventing 
them with certainty, based on knowledge of the con- 
ditions giving rise to their occurrence. To achieve 
this end, experimental work must be carried out on a 
large scale and under most exact control, of which 











* See ENGINEERING, vol. cxxviii, page 569 (1929). 
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meticulous records must be made. It is with this in 
mind that the Sub-Committee is devising and developing 
its inquiries. Section XI, which is by Drs. A. J. 
Gould and U. R. Evans, contains a preliminary account 
of certain investigations into the scientific basis of 
corrosion fatigue. In these, the potential has been 
measured during the corrosion-fatigue of steel wires 
wetted with chromate-chloride solutions and subjected 
to cyclically reversed stresses in a Haigh-Robertson 
machine. A sudden fall in the potential indicates 
the end of the “ film-life,”” and the moment of rupture 
the end of the “ wire-life.” Both film-life and wire-life 
are diminished by an increase of stress or of chloride 
concentration, and are increased by raising the chro- 
mate concentration up to a certain value. Winding 
with zine tape, even without exclusion of the corrosive 
solution, increases the wire-life. The contribution is 
devoted mainly to a description of the apparatus and 
experimental method, and no attempt is made, at 
present, to interpret the results. 

Section XII of the report, by Drs. W. T. Griffiths, 
L. B. Pfeil and N. P. Allen, contains a description of 
recent work on the intermediate transformation in alloy 
steels. Many alloy steels differ from carbon steels in 
that, when cooled continuously at such a rate that the 
pearlite point is suppressed, they do not always give 
martensite, or mixed martensite and austenite, as 
carbon steels do, but may transform in the intermediate 
temperature range between 550 deg. and 250 deg. C. 
The product of this intermediate transformation differs 
in mode of transformation and in microstructure from 
those of the pearlite point on the one hand, and the 
martensite point on the other. Complete information 
in this matter, applicable to all circumstances, can be 
obtained only by a determination of the transformation- 
velocity /temperature curve for the steel. The authors 
have been determining such curves for some time, in the 
course of their studies of alloy steels, and a description 
of the method employed, and some of the results 
obtained, are given in Section XIII. The method of 
studying the isothermal transformation of unstable 
austenite in alloy steels is a dilatometric one, and it 
is shown how three transformation characteristics, 
namely, the period of induction, the transformation 
velocity, and the completeness of the transformation, 
can be deduced from the data obtained. Perhaps the 
most striking conclusion from these studies is a realisa- 
tion of the very large changes of transformation 
velocity which result from comparatively small changes 
of composition, and the very high transformation 
velocities which occur in some steels in the intermediate 
temperature range. Although the specimen used has 
been quite small, it has been impossible, in many cases, 
to quench it without some transformation occurring 
during the cooling operation, and it is clear that in 
these cases the commercial quenching of articles of 
ordinary size must result in very incomplete hardening. 
High hardenability, it is pointed out, has no value in 
itself, and, indeed, may sometimes be regarded as a 
disadvantage. A close study of the methods of con- 
trolling hardenability is, therefore, likely to be repaid, 
and it is felt that the method of approach described in 
the contribution is capable of giving the necessary 
information speedily and with sufficient accuracy. 








THE INSTITUTION OF WATER 
ENGINEERS 


Tue 44th summer meeting of the Institution of 
Water Engineers was held in Edinburgh from Wednes- 
day, May 24 to Friday, May 26. The proceedings on 
May 24 opened with the induction by the retiring 
president, Mr, J. F. Haseldine, M.Inst.C.E., of his 
successor, Mr. Jchn Bowman, M.Inst.C.E. Mr. 
Bowman's presidential address, and the three papers 
which followed, are summarised below. 

Mr. Bowman opened his address by referring to the 
useful work that Mr. John Chisholm had done in build- 
ing up a strong Scottish section, in recognition of 
which he had been elected president of that section. 
Referring to the many tasks that fell upon members 
in the pursuit of their profession, Mr. Bowman 
reminded his audience that all water engineers were 
waiters on Providence, and were dependent on the 
unceasing cycle of Nature for the continual redistribu- 
tion of water over the earth. Periods of abnormal rain- 
fall and drought brought difficulties. and in order to 
meet them, it was necessary to make a careful study 
of statistics of precipitation and yield. In addition 
to the great variations in rainfall, there was the further 
unknown factor of how the run-off and percolation 
into the ground varied with the amount precipitated ; 
80 that even to-day we did not know the water resources 
of our own country. The flow of the Thames had been 
very accurately recorded by the Thames Conservancy 
Board and Capt. McClean had done equally valuable 
work on Scottish rivers, but on the whole, knowledge 
of the yield of our rivers was very scanty. The third 
annual report (1937-38) of the Inland Water Survey 








Committee, contained a fairly detailed survey of the 
existing information, and the President strongly com- 
mended it to the notice of members. 

Mr. Bowman then referred to the streams and rivers 
of our country which, once clear and pure with abundant 
fish life, were to-day mainly foul and objectionable, 
and little better than open sewers. A water engineer 


had it in his power to effect a remedy, such as had | 
| subject of much research, and the basic principle of the 


been done on a small scale in Edinburgh. By the inter- 
ception of all objectionable effluents, the Water of 


Leith had been re-transformed from a foul watercourse | 


devoid of all life, into a clear, sparkling stream in- 
habited by fresh-water fish. Although in Great Britain 
it was most probable that the water resources would 
always exceed the demands, an efficiently-planned 
system of supplies was a vital necessity, although it 
was agreed that a grid system for the whole country 
was not a feasible proposition. A Draft Bill, to be 
placed before Parliament, had been prepared by the 
Central Advisory Committee. This dealt with im- 
portant aspects, such as the need for revision of the 
legislation on water supply, the protection of catch- 
ment areas against pollution, and the compulsory 
setting up of stream gauges for measuring compensa- 
tion water. 
water supplies to great communities had, added 
Mr. Bowman, probably the most exacting duty of all. 


Those responsible for the maintenance of | 


Although in Scotland, most undertakings were in the | 


hands of public authorities, in England, many water 
companies maintained by private enterprise functioned 
very efficiently. Figures of water consumption were 
very baffling, for statistics showed that the average 
consumption per head in Scotland was nearly twice 
as great as in England, and in America it was twice 
as high as in Scotland. Six of the largest undertakings 


in the country supplied 167,000,000 gallons per day for | 


industrial purposes alone, and in a single journey from 
Edinburgh to London, the “ Flying Scotsman ’”’ con- 
sumed 10,000 gallons, sufficient to meet the daily needs 
of a community of 400 persons. 

That the expense of going great distances to obtain 
water from an unpolluted source was well justified, 
was shown by the fact that Glasgow, which had taken 
its supply from Loch Katrine for 80 years without 
treatment, had not had a single case of water-borne 
disease. The introduction of Air Rajd Precautions had 
increased the responsibilities of water engineers, while 
the fact remained that water was the only medium for 
fighting fires of considerable magnitude. 
suffered from pipes which were too small for adequate 
fire protection, even in peace time, and the substitution 
of larger pipes capable of dealing with fires was long 
overdue. In conclusion, the President reminded 
members that it was their duty to keep abreast of 
modern practice, and that this was best done by 
mutual association, and by the holding of conferences. 


The paper read by Mr. George Baxter, O.B.E., 
M.Inst.C.E., was entitled “The Purification of Water 
—The Trend of Current Practice.’ The author 


presented a comprehensive discourse on the desired 
standards of purity of a water supply, both from the 
bacteriological and physical points of view, and 
described the different methods used for attaining 
them. In this country, absolute standards of purity 


Most towns | 





were not defined, and the regulations varied with the | 


locality, but in America the Treasury Department had 
laid down the specification for the source, protection, 
and bacteriological quality to which a public water 
supply must comply. 
was to realise the importance that should be attached 
to the presence of B. coli organisms in water, and a 
supply could not be regarded as satisfactory if intestinal 
organisms were present in the majority of samples of 


The trend of modern practice | 


100 ¢.c., irrespective of the origin of the water or | 


the conditions under which it was collected. It was 
harder to fix standards for the physical condition of a 
water, but the American Treasury Department laid 
down that “the water should be clear, colourless, 
odourless, and pleasant to the taste, and should not 
contain an excessive amount of soluble mineral sub- 
stance, nor of any chemicals employed in treatment.” 
Many water supplies in Britain did not reach this 
standard, some having excessive coloration, others 
being tainted with algal tastes and odours, while many 
supplies drawn from unfiltered upland waters, carried 
excessive amounts of suspended matter. From the 
engineering point of view, presence of large quantities 
of organic matter caused encrustation in cast-iron 
piping, sedimentation, and * red water.”’ 

Mr. Baxter then referred to the methods employed 
in the purification of water supplies, and pointed out 
that the well-established slow sand filtration system, 
devised originally in 1829 by James Simpson, was now 
being replaced in many waterworks by rapid mechan- 
ical filtration processes, which involved the coagulation 
of the suspended matter by chemical means. Despite 
1 certain amount of prejudice against it, the chlorina- 
tion of water supplies by means of chlorine gas or 
chloramine had made remarkable progress, and if the 
process was carried out carefully, the water was free from 
taste and odour. When electrical energy was avail- 
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able at a reasonable cost, ozonisation was preferable 
to chlorination, and it produced a sparkling, attractiy, 


water. Various physical and chemical methods fo: 
removing tastes and odours were then described, and 
Mr. Baxter said that activated carbon was at present 


'the best agent for removing both taste and odour. 


The control of the corrosion which occurred in pipes and 
boilers in most water supply systems, had been the 


treatment consisted in raising the pH value of the wate: 
by the addition of an alkali, usually lime. Considerable 
attention had been given to this problem in America. 
but the conclusions were still rather contradictory 
In concluding his paper, Mr. Baxter stated that the 
purest waters being supplied to-day, were in fact, the 
original impure, but purified river waters ; and, som: 
what paradoxically, the standards of cleanliness an 
physical purity in modern water supply practice wer 
being set by the undertakings who supplied these 
waters. 

Mr. P. B. Glendinning, M.Inst.C.E., read a pape 


entitled “The Design and Construction of the 
Carron Reservoir.” The paper opened with an 
account of the circumstances that caused the 


Stirlingshire and Falkirk Water Board to construct 
the reservoir on the upper reaches of the River Carron, 
a tributary of the Forth. The Board, one of the 
largest water undertakings in Scotland, possessed|, 
in 1935, seven reservoirs with a total storage capacity 
of 1,620 million gallons. The new reservoir was to 
provide a further 4,300 million gallons, which would 
allow a margin of supply for any unusual sequence of 
dry years. When completed, it would have a length 
of 3} miles, an average breadth of nearly half a mile 
and an estimated output, even in dry years, of 21 million 
gallons per day. The surface area of the reservoir was 
900 acres and the catchment area, which consisted 
mainly of hill pasture, covered 9,300 acres. An unusual 
feature of the reservoir was that it embraced two 
distinct areas, one of which supplied the River Carron 
flowing eastwards, while the other drained westward 
into the River Endrick; and, since three-quarters 
of the stored water was above the level of the watershed, 
it would be possible to supply districts lying to the 
east and to the west. In view of the fact that the 
sources of the two rivers were involved in the scheme. 
compensation water had been fixed at 6,000,000 
gallons per day to the Carron and 270,000 gallons per 
day to the Endrick, and additional provision had been 
made for sending freshets down the Carron at least four 
times a year. 

Mr. Glendinning then referred to the construction of 
the reservoir which entailed the building of two dams, a 
main dam 1,460 ft. long and an upper dam of 1,560 ft. 
The main dam, except for the middle 450 ft., was an 
earthen embankment on puddle clay, with inside and 
outside slopes of 3 to 1 and 2} to 1, respectively. 
Particular attention had been paid to the masonry 
portion to prevent the formation of cracks, and large 
blocks of whinstone, filled in with cement mortar, were 
used instead of concrete. This method had, so far, 
proved successful and in March of this year, with the 
reservoir nearly full, the amount of water seeping 
through was negligible. The valves for controlling 
both the supply and compensation water were installed 
in a tower built on the upstream side of the main dam, 
the gates of the large valves being operated by head- 
stocks at the top of the tower. The reservoir was 
connected to the existing system of the water board 
by nearly four miles of steel piping, lined centrifugally 
with bitumen, and jointed with Johnson couplings. 

A small power house would be constructed for generat- 
ing electricity by means of the daily flow of compensa- 
tion water. The maximum available head was 32 ft. 
and the continuous flow 11 cusecs, but the turbine 
could provide a minimum output of 11 kW with the 
reservoir partly empty. This power would, among 
other things, be used for lighting the reservoir-keeper’s 
house. Inside the power house there would be installed 
a Lea recorder for registering the flow of compensation 
water, artificial freshets, and any large floods over- 
flowing the dam; and a Venturi meter for recording 
the quantity of water being supplied to the district. 
It was not possible to give the total cost of the scheme 
until the works were completed, but it was likely) 
to amount to 230,0001., of which 132,0001. were for the 
reservoir. 

A paper, entitled “‘ The Trend of Annual Rainfall in 
Scotland,” the joint contribution of Dr. A. H. R. Goldie 
and Mr. H. E. Carter was read by Mr. Carter. The 
authors had investigated the statistics of rainfall over 
Scotland during the past eighty years, following some 
inquiries that had arisen as to whether the rainfall in 
the West of Scotland was on the increase, compared 
with the rest of Scotland. It was decided that running 
ten-year means would be sufficient for smoothing out 
the data, and the results were plotted as percentages 
of the mean annual rainfall for the years 1881-1915. 
All records were discarded from stations where it was 
suspected that the method of observation had changed 
during the period under consideration, and the stations 

















JUNE 2, 1939.] 


6-IN. 


SMITH 


39-FT. 


MESSRS. HUGH AND COMP 








PLATE-EDGE PLANING 


ANY 





ENGINEERING. 


MACHINE. 


LIMITED, GLASGOW, 


(POSSIL), 











i. 














9 


-- 


Toot Box. 


Fic. 


| hold-down jacks. 
| bolted longitudinally, this method ensuring rigidity and 
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sufficiently successful in the period 1880-1900, could 
not survive in the period since 1910. On the other | 
hand, enterprises or communities which had in recent 
years found their water supplies entirely adequate 
for their various needs, might conceivably be placed 
in a very difficult position if and when—as was quite | 
likely—there was a return to the rainfall conditions of 
1880-1900. 








39-FT. 6-IN. PLATE-EDGE PLANING 
MACHINE. 


THE accompanying illustrations, Figs. | and 2, show 
a plate-edge planing machine with a stroke of 39 ft. 6 in.. 
recently completed for export by Messrs. Hugh Smith 
and Company (Possil), Limited, Possil Engine Works, 
Glasgow, N. The gap between the end housings is 
48 ft. Any length of plate can be planed on the 
short edges. The housings are constructed of plate 
and deep angles, and are connected by a heavy 
rolled steel joist which carries the hydraulic and screw 
The bed is formed of two castings 


| correct alignment as the length is unbroken by any 


finally selected covered the North-west, West, East, and | 
North-east areas. The records extended from 1856 | 
to 1938, and from them, curves were plotted for each of | 
the four areas. The graphs for the North-west, East, | 
and North-east areas were very similar in form, showing 
absolute minima between 1880 and 1900, and thereafter 
a tendency to fluctuate above and below the normal ; | 
all three returning to the thirty-five-year average, in the 

decade ending 1936. The graph for the Western 

districts exhibited a striking difference, having an 

absolute minimum of 89 per cent. of the normal in the | 
(lecade ending 1896, and then a steady rise to a maxi- 
mum of 116 per cent. of the normal in the decade 
ending 1932. 

Over Scotland as a whole, the mean rainfall of the 
very dry year 1887 represented 80 per cent. of the 
iverage, while in the wet year 1903, the figure was 
129 per cent.—a difference of 49 per cent. Over 
extensive areas the rainfall of these two years differed 
hy about 70 per cent. The difference shown in the 
(ecadal mean values might well provide an explanation 
‘hy agricultural or industrial practices which were 








joint. A characteristic feature of the machine is the 
traverse of the saddle by rack and pinion gear, the 
screw and nut transmission having been discarded by 
Messrs. Smith for reasons outlined below. The position 
of the rack is indicated in Fig. 1. It lies in a plane 
directly under the cutting tool to which it is also very 
close, so that stresses and vibration are very greatly 
reduced. Both rack and pinion are of wear-resisting 
steel, and being out of the way of grit and swarf, 
the wear is claimed to be negligible. This arrangement 
is adopted as the makers consider that with screw trans- 
mission the point at which power is supplied to the 
saddle is so far from the cutting tool that the resultant 
twisting moment on the saddle results in marked wear 
at the centre of the ways. Such wear cannot be taken 
up by gibs or other means since the ends of the ways 
do not wear to the same extent. 

It will also be clear from Fig. 1 that the driving 
motor is mounted directly on the saddle and that the 
several controls are grouped so as to be readily accessible 
from a platform suspended from the saddle. The opera- 
tor is therefore able to start, stop and reverse the 
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saddle while watching the cut. It is claimed that the 
transmission, which is through a gearbox, combined 
with the rack and pinion movement, results in a 
greater mechanical efficiency than is possible with 
screw transmission. The motor is of 50 h.p., and is of 
the squirrel-cage type, made by Messrs. Lancashire 
Dynamo and Crypto, Limited, Trafford Park, Man- 
chester, 17. It is of a design developed for the purpose, 
special attention being paid to the provision of a sub- 
stantial margin of torque at reversal, this margin being 
particularly useful in providing the rapid acceleration 
so desirable when short plates are being planed. A 
modification is made in the drive of this type of machine 
where a direct current supply exists, the motor fitted 
being then a variable-speed compound-wound machine 
with the necessary characteristics for quick acceleration. 
The saddle of the machine illustrated has three large 
renewable bronze slips, lateral wear being taken up 
by means of an easily-adjustable wedge situated behind 
the rack. Forced feed lubrication is fitted, oil being 
fed to a recess under the saddle which thus carries a 
pool of oil backwards and forwards over the ways. 
All the gears runin oil baths. Provision is also made 
for hand lubrication. 

As will be clear from Fig. 2, the tool box carries 
two tools with opposed cutting edges, planing thus 
taking place on both the forward and reverse strokes. 
This arrangement avoids the excessive heating which 
may take place with a single tool. The form of 
the tools is designed to give the closely-wound 
cutting, visible in the illustration, which breaks up at 
frequent intervals and is more manageable than a long 
helical shaving. Close-fitting scrapers collect the 
cuttings, which are swept into a removable container 
in the saddle. The normal cutting speed is 75 ft. per 
minute with a cut having an area of 60 sq. mm. 
(0-093 sq. in.). For planing plates of high tensile 
steel a gearbox change enables the cut to be made 
at the rate of 50 ft. per minute. The tools are mounted 
4 in. apart, and the over-run beyond the plate need 
not thus be more than a few inches. The tool boxes 
are arranged to swivel above and below the horizontal 
position for the planing of bevelled edges. The vertical 
and horizontal feeds may be either manual or fully 
automatic in either direction, and are operated by a 
cam on the front of the machine. The vertical feed has 


| a range such that banks of plates 12 in. deep can be 
| planed at one setting. 


The hold-downs consist of 
screw jacks and hydraulic jacks arranged alternately. 
In the operation shown in Fig. 1, both sets of jacks are 
in use. The hydraulic jacks are supplied by the 
electrically-driven pumping set seen at the left of the 
illustration. The high-pressure working fluid is 
delivered by a single-throw pump, the operation of 
which is automatically controlled, the motor being 
started up whenever a drop in pressure of 100 Ib. 
per square inch occurs. The shield along the top of 


|the machine protects the three trolley wires from 


which a collector on the saddle unit picks up the current. 

Although the machine described and _ illustrated 
above was built to order, it is of Messrs. Smiths’ 
standard type. Their range is not, however, confined to 
this pattern, a number of machines having been built 
to plane plates from 10 ft. to 45 ft. in length by 2 in. 
thick, the full thickness being cut at one stroke at a 
speed of 75 ft. per minute. A machine now under 
construction has a stroke of approximately 60 ft. 
A modification of the standard machine is a combined 
plate edge and butt-planing machine obtained by the 
addition of a butt plane arranged to swivel through 
an angle of 20 deg. This arrangement enables plate 
edges and butt edges to be machined simultaneously, 
interference of one saddle with another being rendered 
impossible by means of limit switches. Occasionally a 
further modification is called for which involves the 
addition of a mechanism for the automatic machining 
of curved plates. For the “ checking ” of overlapping 
armour plate a special saddle is employed in which the 
two tools are arranged one above the other, and are 
fed automatically and independently in either the 
horizontal or vertical direction, or at an angle for 
bevelled work. To enable the machine to be used for 
ordinary plate edge work, the tool holders can be 
swivelled through an angle of 90 deg., so that the two 
tools lie side by side. The top beam of this machine is 
adjustable in the backwards and forwards direction, so 
that the hold-down jacks may be brought as close to 
the edge of the plate as the depth of the “ check ” will 
allow. 








ELECTRIC-VEHICLE EXHIBITION, BRIsTOL.—Messrs. 
Associated Electric Vehicle Manufacturers, Limited, 
231-4, Grand Buildings, Trafalgar-square, London, W.C.2, 
inform us that, in conjunction with their Bristol depot, 
Messrs. Hants Electric Chassis, Limited, they are holding 
an exhibition of electric vehicles in that city from 
June 5 to 10. The range of equipment on view will 
include Morrison vehicles having carrying capacities of 
from 8 cwt. to 40 cwt., Electricar heavy road vehicles, 
including refuse collectors, factory trucks, and vehicles 
specially adapted for municipal service. 
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SOLDERING OF LEAD PIPES 
AND SHEET METALS. 


Tue ease with which an expert craftsman makes a 
soldered joint often deceives the less proficient and it is, 
perhaps, not realised that the skill shown is the outcome 
of attention to details coupled with accumulated 
experience. With a view to helping apprentices and 
other junior craftsmen to make better soldered joints, 
and also with the object of providing guidance on the 
properties of the various grades of solder commonly 
marketed, so that plumbers and workers in sheet 
metals may select that grade of solder most suitable 
to the work in hand and obtain the best results 
from it, the International Tin Research and Develop 
ment Council, Fraser-road, Greenford, Middlesex, 
have issued a brochure entitled ** Notes on the Soldering 
of Lead Pipes and Sheet Metals.”” The brochure, which 
is by Mr. W. R. Lewis, has been prepared and issued 
in consultation with the Lead Industries Development 
Council, Rex House, King William-street, London, 
E.C.4. At the outset, the author indicates, by means 
of a microphotograph, that, in a soldered joint, a thin 
band of an alloy composed of the metal which has 
been joined with tin from the solder, exists between 
the metal and the solder. It is then pointed out that 
the first essential to the making of a sound soldered 
joint is that the metal surface to be joined shall be clean 
and free from oxide. The action of the flux employed 
in the soldering operation, as is well known, is to protect 
the freshly-cleaned metal surface from further oxidation. 
In this connection, it is stated that in recent years 
there have been attempts to produce fluxes less corrosive 
than “killed spirits,"” but with a keener action than 
tallow or resin. Naphthalene tetrachloride is one 
substance suggested, while aniline and other nitro- 
genous compounds, sometimes in combination with 
hydrochloric acid, have also been employed. It is, 
moreover, claimed that good results have been obtained 
with mixtures containing lactic acid, phthalic acid, or 
phosphoric acid mixed with tallow, resin, petroleum 
jelly and other materials. 

It is emphasised that, in general, the better the 
jointing surfaces fit each other, that is, the thinner the 
intervening layer of solder, the stronger is the joint 
produced. At the same time, the clearance must 
not be so small that the solder cannot penetrate suffi- 
ciently ; this is particularly liable to happen when the 
solder is worked rather too cold and flows sluggishly. 
In tinsmith’s work, a clearance of about five thousandths 
of an inch is recommended as ideal. If the process of 

tinning ” copper or brass is unduly prolonged, an 
excessive amount of intermetallic alloy is formed. 
The crystals of this alloy are brittle and their presence 
in the layer of solder has an adverse effect on its tensile 
strength. Rapid working, at the lowest temperature 
consistent both with the flux acting effectively and 
with the solder being sufficiently fluid to penetrate 
into the interstices of the joint, is therefore recom 
mended. In making a joint with the aid of a copper 
bit, or soldering “iron,” it is emphasised that the 
flux-coated, pre-tinned surfaces must be brought into 
firm contact. If necessary, wire or clamps should be 
employed for this purpose; if the former be used, 
it should preferably be in a slightly rusted condition, 
which will prevent it becoming soldered to the 
work, 

Turning to wiped joints on lead pipes, the author 
states that for a joint of this type to be dependable. 
the spigot and socket surfaces of the two pipe ends 
must be completely tinned and the space between them 
filled with adhering solder. Moreover, the outsides 
of the pipe ends must be tinned so that the wiped 
solder surrounding the junction adheres all the way 
round, and, further, the mass of solder constitu 
ting the wiped joint must be solid and non-porous. 
Of the two processes employed for making a wiped 
joint, namely, the blow-lamp method and the molten 
solder method, it is pointed out that the latter has 
the advantage that the risk of overheating and cracking 
the pipe is reduced. The solder in the pot, it is empha 
sised, should not be used much above the melting 
point of lead, namely, 620 deg. F. (327 deg. C.). While. 
in practice, the working temperature, which lies between 
645 deg. and 680 deg. F. (340 deg. and 360 deg. C.). is 
usually judged by the charring action produced on 
clean, dry newsprint paver, the use of a mer ury 
thermometer or other temperature indicator contained 
in a stout metal case is strongly recommended, 


THE 





Wetsu Trx-Piate Ixpustrry.—During the third week 
in May, 7,582 tons of tin-plate were shipped from Swansea 
Harbour, compared with 4,622 tons in the previous 
week, and 2,934 tons in the corresponding week of 1938. 


Roya AgRonaAUTICAL Socrety.—Dr. A. H. R. Fedden 
M.B.E., has been re-elected President of the Royal 
Aeronautical Society, 4. Hamilton Place, Piccadilly, 
London, W.1. His second year of office will date from 
October, 1939, to September, 1940, 
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L.C.C. REGULATIONS FOR 
OXY-ACETYLENE WELDING. 


AT a meeting, on February 28, the Town Planning 
and Building Regulation Committee of the London 
County Council made regulations relating to the use 
of oxy-acetylene welding instead of riveting or bolting. 
These regulations, consisting of 41 clauses, were ap- 
proved en bloc. 

Within the L.C.C. area, the oxy-acetylene welding 
process, in its application to steel construction, is now 
on the same legal footing as the electric-are welding 
process, the use of which was permitted by the London 
County Council regulations of December 7, 1937, and was 
put into operation simultaneously with the new building 


TABLE I 


(JUNE 2, 1939. 


For oxy-acetylene welding : (3) British Standard 
Specification No, 693-1936, oxy-acetylene welding as 
applied to steel structures. (4) L.C. 
February 28, 1939. 

Both L.C.C. regulations may be considered to have 
practically superseded the British Standard Specitica 
tions, at least in certain parts ; for instance, with regard 
to permissible stresses in welds. While the L.C.C. stat, 
that the regulations are only intended as a genera 
guide for applicants, the permissible stresses as laid 
down in Clause 6 may be taken as an indication ot 
the figures which will probably be permitted by th 
Council. These figures are included in Tabie |. 
below, so as to allow to compare them with the per 
missible stresses in welds as specified in the other 


‘, regulations of 


PERMISSIBLE StREssEs IN WELDs. 


Butt Welds. Fillet Welds. 





Specification Shear. End. Side 
Tension. Compres- - 
sion. | Webs of 
| Plate Girders Others Tons per sq. in 
| and Joists. 
Gas Welding British Standard Spe- 85 per cent. | 100 per cent. 85 per cent. 
cification No. 693- ~ Ripe ro ee 
1936 Tons per 8q. in 
— — -————_—_—___ 6 , 
6-8 x 6-8 
London County Coun- | : 
cil Regulation, Feb- 
ruary 28,1939 . 8 x 6 5 6 5 
Electric-Are welding | British Standard Spe- | 85 per cent. 100 per cent. ; 85 per cent. 
cification No. 538- a ———- - - 
1934 Tons per sq. in. 
6-8 8 6-8 ae 6 5 
London County Coun- : : . 
cil Regulation, Dec- 
ember 7, 1937 8 8 6 5 6 5 


Structural mild steel of 28 tons to 33 tons per square inch te 
Permissible working stress in tension, 8 tons per square inch. 


TABLE If. 
| Thickness 


Type of Joint Type of 


Welding 


nsile strength. 


Oxy-ACETYLENE Butt WELDs. 


Angle of Vee A. 


Minimum Root Face 
t 


Edge Preparation Range 1 Welding Technique Gap g 
Minimum Maximum 
In 
aa Leftward or 0 in. to 
forward tw in 
Underhand _ a » 
t * Rightward or T/2 
Sy Ss t backward 
~~ = —— - 
9 *- One operator 0 in. to 
& in. 
Vertical _ ine 
4- I'wo operators T/2 
“a ~ ht Leftward or % in. 80 deg. 90 deg. None. 
x \ iv forward 
SS ‘ ; 7 
-_— 1-4 Rightward or T/4 60 de. 70 deg. None. 
9. backward 
“A 5 4-3 § in. and over T/4 60 deg. 70 deg. Maximum 
should be in. 
i iz welded in ° 
e ~<Og9 two runs 
U nderhand - - — — 
«A i Rightward or A 60 deg. A 70 deg. 
x backward T/5 None. 


ts 


must 
. 
A, 


Note. —Forward or leftward welding is the technique in whic 


*~ 
C SJ T/s 
WN \ T Small 
WS be A; 80 deg. 
g Y welded first. 
* * 


vee 
A; 90 deg. 


*h the blowpipe flame is directed towards the open or uncompleted 


joint Right ward, backward, or backhand welding is the technique in which the blowpipe is directed towards the completed weld 


by-laws on January 1, 1938. Since then, marked 
progress has been achieved in introducing welding 
processes in the structural field and in adopting them 
more and more in the construction of buildings 
and bridges, thus securing technical, economic and 
esthetic advantages. The recognition by the London 
County Council of new methods of construction has 
often proved to have considerable influence on the 
attitude of municipalities outside the London area, 
snd even in places beyond the United Kingdom. This 
has certainly been the experience since the adoption 
by the L.C.C. of the electric-welding regulations. 
Perhaps a similar influence may be anticipated in 
connection with the new oxy-acetylene welding regula- 
tions, details of which may therefore be of some 
interest. 

Before discussing certain clauses of the regulations, 
the present position as regards structural welding speci- 
fications in this country may be indicated as follows : 
I'wo sets of regulations for each of the two main welding 
processes are at present in existence : For electric-arc 
welding ; (1) British Standard Specification No. 538- 
1934, metal are welding as applied to steel structures. 
(2) L.C.C. regulations of December 7, 1937. 





regulations. From the designer’s point of view, 
permissible stresses are always of particular interest : 
in fact, much of the success of a design will depend 
on his ability to make full use of the specified figures 
As regards permissible stresses for butt welds in com 
pression, the figure of 8 tons per square inch is identical 
with allowing 100 per cent. of the permissible stress 
in the parent metal, assuming this to be structural 
mild steel of 28 tons to 33 tons per square inch tensilk 
strength. This 100 per cent. permissible stress for butt 
welds in compression has been accepted in the regula 
tions of several other countries; for instance, Switzer 
land, Belgium and Germany. The outstanding fact 
however, is the adoption by the L.C.C. regulations o! 
100 per cent. permissible stress for butt welds in tension 
As regards this figure, the L.C.C. regulations are no 
doubt leading the right way. Provided the welding is 
properly carried out there should be no reason why 
the welded joint should not be at least as strong as 
| the parent metal. In this respect, both welding pro 
prey may claim to offer full reliability. In welding 
steel structures by the oxy-acetylene process, the 
| problem is hardly that of securing full strength, but 
much more one of reducing shrinkage and distortio! 
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as a consequence of the welding heat. It is only fair 
to sav, however, that many of the initial difficulties 
have already been overcome by ingenious methods of 
assembling the members and counteracting the effects 
of shrinkage. So far, the 100 per cent. permissible 
stress for butt welds in tension does not appear to 
have been adopted by any of the structural welding 
regulations in foreign countries.* Belgium, Germany 
ind Italy do not go beyond 80 per cent. for butt welds 
in tension, and other countries. including the United 
States. are still more conservative. This comparison | 
may indicate the extent of responsibility on all those 
concerned, and it also shows the importance of careful 
supervision and inspection, in addition to series of 
mechanical and other tests with regard to material and 
workmanship. 

The preparation of edges before welding is of parti- 
cular importance. A butt weld can hardly be expected 
to develop the full qualities of the members if the 
edges were not accurately prepared in accordance with 
the design. The gap between the plates and the 
opening angle or angles are specified as shown in 
Table Il. Attention should be drawn to the fact that 
the preparation of edges is different for oxy-acetylene 
welding and electric-arc welding. This is due to the | 
difference of these welding processes, particularly with | 
regard to heat distribution. By stating the welding | 
technique, this table may prove to be of particular value | 
in the workshop, avoiding doubt whether a joint is | 
to be welded by the forward or backward method. A | 
designer entrusted with detailing a steel structure for | 
oxy-acetylene welding should take care not to be| 
influenced by the principles of design applied to elec- | 
trically welded structures. Rules are different for both | 
methods,t and in any case experience in practical | 
welding will be indispensable to designers and draughts- | 
men. 

In clauses 4 and 25 reference is made to British | 
Standard Specification No. 499-1933 as a code of | 
welding symbols. Those symbols have not been} 
adopted in industry on a larger basis. A new code | 
has been in preparation for some time past, and it | 
may be hoped that the new welding symbols may be | 
generally adopted. 

In recent years a good many oxy-acetylene | 
welded structures have been erected in this country and | 


| outwards on the hard-metal cones. 
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the expanding rings below them being forced down and 
The distortion of 
the upper part of the top lead sleeve is due to the chip- 
ping away of the concrete to expose the anchor. The 
anchor is stated to hold under a tensile load exceeding 
that at which the bolt concerned will fracture or the bolt 
threads shear. For ordinary loads, two lead sleeves 
only need be employed, and with this arrangement a 
comparatively shallow hole is sufficient ; longer bolts 


























with three lead sleeves can, however, be fitted in excep- 
tional cases. The grip is not affected by vibration 
and neither d 


they are in place as there is no grouting, etc., to set. 
They are being manufactured, at present, in 13 dia- 


oes it fracture the stone or concrete. | 
| The anchors, can, of course, be loaded immediately 


and the United Kingdom 228 tons. As is to be 
expected, the quantity of ore exported from the 
United States in 1938 was relatively low. The total. 
which amounted to 591,524 tons, was less by 53 per cent. 
than that for 1937. Practically the whole of this ore 
was purchased by Canada. 








CATALOGUES. 


Press Tools.—Messrs. E. H. Jones (Machine Tools), 
Limited, Edgware-road, The Hyde, London, N.W.9, have 
sent us a leaflet illustrating press tools for various pur- 
poses. 


House Service Installations.—Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, G.P.O. Box 249, 
Holborn-viaduct, London, E.C.1, have sent us the third 
edition of their catalogue of overhead house-service 
installations. 


Switches.—Messrs. J. A. Crabtree and Company. 
| Limited, Lincoln Works, Walsall, have sent us a leaflet 
| describing *‘ Lincoln ” toggle switches, by means of which 
| any lighting switch may be adapted as a plug point. 


| Cranes and Hoisting Machinery.—We have received 
from Messrs. The Woodfield Hoisting and Manufacturing 
| Company, Limited, Samuda’s Wharf, Millwall, London, 
| E.14, a catalogue describing their cranes, hoists, and 
pile-driving equipment. 
|  Vibrators.—We have received from Messrs. Inter- 
national Combustion, Limited, Aldwych House, Ald- 
| wych, London, W.C.2, a leaflet describing the Syntron 
electric vibrator for packing containers and feeding 
| storage bins, hoppers and conveyors. 


Radial Drilling Machines.—An informative catalogue 

| issued by Messrs. William Asquith, Limited, Halifax, 

gives particulars of their O.D. radial drilling machines. 

A full shipping specification is included, with the weights 
and dimensions of every package. 


| Contractors’ Machinery.—Messrs. Thos. W. Ward, 

Limited, Albion Works, Sheffield, have sent us a revised 
| stock list of new and re-conditioned machinery, including 
| locomotives, cranes, pumps and compressors, machine 
| tools, engines and boilers. . 


C yor and El Chains.—A brochure has been 
—— by Messrs. The Renold and Coventry Chain 
| Company, Limited, Renold Works, Didsbury,Manchester, 
| giving detailed information and technical data regarding 


" 





abroad. While the electric-are process has been more | meters ranging from % in. to 1j in. The depth of hole | conveyor and elevator chains. 


successful in the field of steel buildings and bridges, 
there are certain types of structure which lend them- 
selves particularly well to the application of oxy- | 
acetylene welding ; for instance, those consisting mainly 
of tubular members. So far, no other method could 


effectively compete with oxy-acetylene welding where | THE IRON-ORE MINING INDUSTRY) 


tubular structures are concerned. The publication of | 
the L.C.C. regulations may prove to be another 
stimulus to the full utilisation of the possibilities of | 


| size 8 in., 


required for the smallest size is { in. and for the largest 
these dimensions being for the two-sleeve 
anchor. 








OF THE UNITED STATES. 


ACCORDING to statistics issued recently by the Bureau 


Water-Gas Plants.—We have received from Messrs. 
Ashmore, Benson, Pease and Company, Limited, Park- 
| field Works, Stockton-on-Tees, a catalogue which 
| describes water-gas plants ranging in capacity from 
| 25,000 cub. ft. to 8,000,000 cub. ft. per generator per day. 


Variable-Speed Drives.—Messrs. Crofts (Engineers), 

Limited, Thornbury, Bradford, who have secured the sole 
| manufacturing rights for the British Empire (excluding 
Canada), of the JFS-JR variable-speed control, which is 










oxy-acetylene welding. | of Mines at Washington, the total output of iron ore | of American origin, have issued a booklet describing this 
P | from mines in the United States during 1938 was the | device. 
| lowest recorded since 1934. The production last year | Centrifugal Fans.—We have received from Messrs. 


| totalled 28,447,282 gross tons, constituting a decrease | Blackman Export Company, Limited, 23, Queen-square, 








EXPANDING ANCHOR BOLTS. 


THE accompanying illustrations, Figs. 
show a device, known as the Cinch Bolt Anchor, 
widely employed in the United States for attaching 
machines and structures to a solid base. Manu- 
facture of it is now being commenced in this country 
by Messrs. The Hoyt Metal Company of Great Britain, 
Limited, Putney, London, 8.W.15. Cursory reference 
to the sectional view of Fig. 2 would make it appear 
that the anchor is of the type in which conical sleeves 
are expanded in holes in the foundation by the action 
of tightening up the holding-down bolt. This, however, 
is not the case. The hole is drilled to the appropriate 
diameter and depth and a dummy headless bolt with 
the conical nut a, is inserted. A hard-metal expanding 
retaining ring 6, and a deep conical sleeve of lead, c, are 
then threaded over the bolt on to the nut and the 
washer is caulked tightly up against the hole of the wall 
by means of a tube of appropriate thickness slipped 
over the bolt. Another conical washer d, another 
expanding retaining ring e, both of hard metal, and a 
second conical lead sleeve f, are then placed in position 
and ecaulked down solid as before. The dummy 
bolt is then removed and the machine, etc., can be 
placed in position on its seating. 

It will be apparent that a dummy need only be 
employed when holding-down bolts of the set-screw 
type, such as is shown in Fig. 2, are used. With a 
bolt of the stud type having a nut, as seen in Fig. 1, 
the bolt offers no obstacle to the caulking tube, though 
the dummy, being of slightly larger diameter on its plain 
part, makes the permanent bolt more freely inserted 
if this is to be done when the machine or structure is 
in place, as it usually is. In any case, either type of 
bolt ean be used for holding down. The view given 
in Fig. 1 shows how the lead sleeves have expanded | 
into the hole, and have quite lost their conical shape, 

* E. P. 8. Gardner, Transactions of the Institute of | 
Welding, April, 1938. | 

C. G. Bainbridge, ** The Welding Industry,” January, 
February and April, 1939. 


| than the figure for 1937. 
| chief source of the imported ore, furnishing 1,577,750 | 


of 56 per cent. from the average production for the | 
five years 1925 to 1929. As heretofore, hematite ores | 
constituted the bulk of the output, amounting to 90 per | 
cent. of the 1938 total. The State of Minnesota, which 
produced 14,449,304 tons, or 51 per cent. of the total | 
output, was again the chief source of ore, and much o 
this quantity was mined by the open-cast method. | 
The second largest producing state was Michigan, 
which was responsible for a production of 6,004,311 tons, 
or 21 per cent. of the total for the whole country. In 
this case, however, the ore is chiefly extracted by 
underground mining methods. These two states, 
Minnesota and Michigan, together with Wisconsin— 
which produced 854,795 tons, or 3 per cent. of the total 
output—constitute the Lake Superior iron-ore region, 
which furnished 75 per cent. of the total quantity 
mined in 1938. Practically the only sources of mag- 
netite ore in the country are situated in the State of 
Pennsylvania, which produced 2,120,823 tons, entirely | 
by open-cast mining methods, 

Obviously the greater part of the iron ore produced 
is used in the manufacture of pig-iron and in steel 
making, but it is interesting to note that a small 
quantity, totalling 58,747 tons, was consumed in 1938 
by the cement, paint, and non-ferrous metal in- 
dustries, the latter industry, it is stated, using the 
ore as a flux in smelting furnaces. The total imports 
of ore into the country during the year under 
review, namely, 2,122,455 tons, were less by 13 per cent. 
Chile continued to be the 


tons, or 74 per cent. of the total imports. Sweden 
supplied 213,616 tons, or 10 per cent., the value, 
namely, 1,339,393 dols., showing this to be of high-grade 
quality. The only other country to supply more than | 
100,000 tons during the year was Cuba, which provided 
148,701 tons, or 7 per cent. of the total. It is of 
interest to note, however, that smaller quatities of ore | 
were imported from various parts of the British Empire. 
Thus Australia furnished 82,827 tons, Canada 875 tons, 


1 and 2,| of as much as 61 per cent. from the total for 1937, and | London, W.C.1, a pamphlet relating to fans for normal 


air, dust-laden air, hot air, gases or fumes. Data con- 
cerning capacities and prices of the various types are 
given. 


Works and Laboratory Furnaces.—To those who dislike 
bulky catalogues, Messrs. Wild-Barfield Electric Fur- 
naces, Limited, Elecfurn Works, North-road, Holloway, 
London, N.7, are prepared to send separately the indivi- 
dual sections of a comprehensive catalogue of special 
types of furnaces. 


Industrial Instruments.—Messrs. Negretti and Zambra, 
38, Holborn Viaduct, London, E.C.1, have published 
a neat pocket-size catalogue describing the various 
instruments manufactured by them, including thermo- 
meters, barometers, pyrometers, hygrometers, etc., for 
industrial uses. 


Lamps.—Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2. 
have sent us a leaflet showing the reduced prices of 
ordinary mercury-vapour lamps, and mentioning the 
addition to their list of fluorescent lamps, a new low- 
wattage range, incorporating colour correction. 


Brewers’ Machinery and the Factory Act.—We have 
received from Messrs. Davidson and Company, Limited, 
Sirocco Engineering Works, Belfast, a catalogue of plant 
for ventilating and air-conditioning in breweries ; also a 
pamphlet dealing with the requirements of the recent 
Factory Act with respect to ventilating, fume-collecting 
and exhausting in factories generally. 


Precision Presses.—Messrs. George Cohen, Sons and 
Company, Limited, 600, Commercial-road, London, E.14, 
have issued a catalogue describing Raskin high-precision 
presses, for which they are the sole selling agents in Great 
Britain. Their main stock of these machines is at 
Sunbeam-road, London, N.W.10, but some models are on 
view in Leeds. 


Automatic Controls.—A catalogue of automatic controls 
issued by Messrs. The Mercoid Corporation, 4201, 
Belmont-avenue, Chicago, Illinois, U.S.A., has been sent 
to us by Messrs. The Excelsior Gauge Company, Limited, 
Tyburn-road, Erdington, Birmingham, who are sole 
agents for this corporation. A description of their 
systems was given on page 290, ante. 
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‘* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 TO 1938. 
The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 

lustrated . 

Where inventions are communicated from abroad, the Names, etc., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts 


HYDRAULIC MACHINERY 


502,793. Gun-Turret Servo-Mechanism. A. G. 
Frazer-Nash, of Tolworth. (2 Figs.) June 25, 1937 

The invention is a hydraulic gun-turret servo- 
mechanism. Where rapid changes of direction are called 
for in guns such as, for example, those mounted in tanks, 
excessive shocks are transmitted to the operating mecha- 
nism, and thus injury may arise. It is advisable, 
therefore, to provide some form of overload-release 
clutch between the driving motor and the gun. In this 
arrangement the shock occasioned in the supply-pipe 
system of the hydraulic mechanism by sudden changes 
in speed is arranged to operate the clutch mechanism. 
To the shaft of a rotary hydraulic motor | is secured a 
sleeve 3 carrying a flange with an annular friction lining. 
A second sleeve 6 slides on the sleeve 3 and also carries 
a friction lining. These two friction linings engage the 





sides of a pinion 8 which can rotate relatively to the 
sleeve 3. A spring 19 presses the sleeve 6 into engage- 
ment with the pinion. The sleeve 6 is provided with 
two grooves in which are engaged pins secured to pivoted 
arms 26 and 27, the ends of the arms remote from the 
pivots being in contact with projections on the pistons 
$2 and 33. The pistons work in chambers connected to 
the supply to the hydraulic motor, so that should shock 
arise in the supply-pipe system they will force the sleeve 6, 
through the pivoted arms, against the spring, and so 
reduce the effectiveness of the drive between the friction 
linings and the pinion 8. The spring is set to give a grip 
when the motor is stationary of such order that there 
will be little or no slip between the pinion and the friction 
linings. The tension in the spring is also such as to 
avoid any undesirable delay in transmitting to the gun 
turret any reversal of the direction of rotation of the 





motor. (Accepted March 27, 1939.) 
MOTOR ROAD VEHICLES. 
502,029. Independent Wheel Susp i Morris 
Motors, Limited, of Cowley, and A. A. Issigonis, 
of Cowley. (3 Figs.) September 9, 1937.—The sus- 


pension is of the parellel-motion link type in which 
the pivotal axes connecting the bracket to the links 
lie in the same plane as the steering axis of the 
bracket. The axle bracket consists of a metal block 
which at one end is formed integrally with the wheel 
axle 6, and a post which passes through the block, the 
upper and lower ends of the post being connected to 





the chassis of the vehicle by parallel-motion links, each 
of the wish-bone type. The arms of the lower link are 
secured together by a plate and those of the upper link 
by a bolt passing through them near their outer ends. 
Each of the coupling pieces g for pivoting the upper 
and lower ends of the bracket post to the links has a 
trunnion A at each end and a threaded bore # at the 
centre into which is screwed a spigot j on the end of 
the post co-axial with the steering axis through the 
bracket. The axes of the trunnions A and of the bore i 
lie in the same plane. Each coupling piece g is carried 
on the outer end of its link by a pair of bearing bu:hes & 
inserted through holes in the link and secured by piuch 


bolts. The screw threads serve both to secure the 
coupling piece to the bracket and to provide the required 
pivotal connection between them. The screw threads 
on the two trunnions hk can be of opposite hand. To 
enable all the pivot surfaces to be lubricated from a 
single point, a hole is drilled through the coupling piece 
which intersects an annular space in the central bore 
formed by a groove in the spigot j and the bore. The 
outer ends of the bore and the bushes k are closed by 
cover pieces 0, a space being provided between each 


cover piece and the adjacent end of the corresponding 


part. A nipple is screwed into one of the cover pieces. 
To prevent access of dirt to the inner end of the bore, 
the latter has attached to it a rubber sleeve which 
embraces the adjacent portion of the post. This sleeve 
also allows excess lubricant to escape. Rubber sealing 
rings q, flanged to embrace the inner ends of the bushes k, 
permit the required pivotal movement of the bushes 
and prevent access of dirt. (Accepted March 9, 1939.) 


502,035. Steering Gear. R. Bishop, of London, 
and R. H. Johnston, of Westminster. (9 Figs.) 
September 9, 1937. 
cam-and-follower steering gear in which the length of 
the cam and the angular variation in the direction of 
thrust between cam and follower is reduced by restrict- 
ing the cam to only a single effective turn of thread. 
The thread can either be continuous for a little more 
than a single turn, say 365 deg., or as shown, it can 
consist of two part-turns 8a of thread or land each 
slightly more than a half-turn (say 190 deg.) and dis- 
posed similarly to adjacent turns of a two-start thread. 
The follower 3 consists of a sector-shaped element. on 
which the edge remote from the shaft 4 is formed with 
a series of lateral teeth 9 engaged in succession by the 
successive portions of the thread. The teethare cut by a 
tool which is an exact copy of the cam. The successive 
teeth are shown located on an are concentric with the 
rocker-shaft, the mechanical advantage of the gear being 
constant throughout the range of movement. If, however, 
the teeth are located, for example, on a straight line, the 
mechanical advantage is higher in the end position than 
in the position of mid-travel. The rocker-shaft axis is 


Fig. 





ofiset somewhat from the plane containing the centre 
of length of the cam Gueed giving the teeth a greater 
radial length and producing a stronger construction of | 
tooth than is possible with the normal arrangement. 
The depths of the grooves between the teeth increase 
from the centre of the series towards each end so that, 
when wear at the central portion necessitates adjust- 
ment of the follower towards the cam, there will be no | 
tendency for the cam to jam in the end grooves of the 
series. The range of movement of the follower 3 can | 
be as large as is desired, provided that the series of teeth 
be made correspondingly long in the peripheral direction 
of the follower. Thus 100 deg. to 180 deg. is possible 
without an excessively large follower and casing being 
required, the construction shown providing for about 
100 deg. of movement of the follower. This form of cam 
is approximately half the length of that in which the 
thread is continuous. In addition, the angular variation 
in the direction of thrust between the cam and the 
follower is approximately halved with the result that 
the length of the are of contact on each tooth of the 
follower is reduced by approximately half and the 
teeth are of even greater radial length and stronger con- 
struction. The point of contact between the cam and the 
follower never moves very far from the level of the axis 
of the cam, with a consequent increase in the effective 
leverage. (Accepted, March 9, 1939.) 


503,138. Motor-Coach Control Interlock. Allen 
West and Company, Limited, of Brighton, C. 
Johnson and R. McG. Malloch, of Brighton. (3 /igs.) 
September 28, 1937.—-The invention is an_ interlock 
for the control gear of an electric motor coach. The 
driver’s compartment extends across the coach imme 
diately in front of the main and auxiliary control-gear 
compartments, which are arranged side by side. Access 
to these from the driver's compartment is afforded by 
steel roller blinds. For isolating and earthing the main 
and auxiliary control gears a single main isolating switch 
wovided. In the off position both control gears are 
isolated and earthed; in the intermediate position 
only the main control gear is isolated and earthed, and in 
the full-on position both control gears are operative. 
The switch and blinds are interlocked so that when the 
switch is in the full-on position neither blind can be | 
raised, when it is in the intermediate position only the 
main blind can be raised, and when it is in the off position 
both blinds can be raised. Also, except when the 
respective blind is fully down, the switch is prevented 
from moving from the off or intermediate positions. 
The interlock consists of two pivoted bell-crank levers 
4 and 5, one for each blind, each having its longer arm 
pointing downwards into the path of a projection 2a 
or 3a on the roller 2 or 3 of the respective blind, while a 
locking bar 6 which is moved in unison with the isolating 
switch lies in the path of the shorter arms of the bell 
erank levers. When the isolating switch is in the full-on 


is 


The invention is a worm thread | 


position the shorter arms engage the locking bar and the 
hy tg ne on the blind rollers are both positively arrested 
| by the longer arms of the bell-crank levers. When the 
switch is at the intermediate position a cut-away portion 7 
of the locking bar 6 registers with the shorter arm of the 
bell-crank lever 4 associated with the main blind so 
that the projection on the main-blind roller is’ able to 
deflect the longer arm of the bell-crank lever as the main 
blind is raised. After the projection has passed the 
longer arm, the blind itself, of which the projection in 
effect forms the forward part, continues to engage the 
arm and so prevent the return of the bell-crank lever 
At the same time the shorter arm, by entering the cut-away 
portion 7, prevents the return of the locking bar 6, 
and therefore of the switch to the full-on position. The 


cut-away portion 7 is, however, of sufficient length to 
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permit of continued movement of the locking bar and 
switch to the off ition. When the switch is in the off 
position, a second cut-away portion 8 of the locking bar 
registers with the shorter arm of the auxiliary bell-crank 
lever 5, so that the roller of the auxiliary blind is freed. 
The switch is now locked in the off position. The locking 
bar 6 is moved by a bifurcated arm on the switch spindle 
11 which engages with a stud 12 projecting from the 
locking bar. The isolating switch is moved by a master 
controller key which is normally on the driver's controller. 
The key can be removed from the isolating switch when 
the latter is in the intermediate position, as well as in 
the full-on position but not when it is in the off position. 
| Thus the driver’s controller can be operated when the 
isolating switch is in the intermediate position so that 
the control apparatus can be tested on air and low voltage 
only. The initial movement of the isolating switch 
| from the intermediate to the full-off position opens 
contacts which exhaust the pantograph and open the 
| motor generator and compressor contactors. The switch 
| contacts for isolating the auxiliary control gear can only 
| be opened when the pantograph has left the line, an air 
operated interlock ensuring this. (Accepted March 28, 
1939.) 


RAILWAYS AND TRAMWAYS. 


502,980. Colour-Light Signal. General Rail- 
way Signal Company, Limited, of London, and J. 
Boot, of London. (1 Fig.) October 13, 1937. 
The invention is a colour-light signal for railways which 
does not give phantom indications, due to extraneous 
light, and gives a close up indication to an engineman 
who has approached within a short distance of the signal 
The signal consists of a lens 1, and a cover-glass 2, the 
lens having a smooth concave inner surface and a convex 
outer surface provided with concentric circular steps 
except for the central portion which is wholly convex 
Rays of light from a:ource on the inside of the lens ar 

rojected through the front of the lens in two distinct 

ams. The inner beam, which is projected through 
the central portion of the lens, consists of parallel rays. 
while the outer beam, which passes through the stepped 
aap - of the lens, is divergent. The lens is mounted 
»y a bezel ring and gasket in the lens barrel 5, which 
is formed with a hood. The cover-glass 2 is clear and is 
of frustro-conical shape provided at its outer end with a 








convex lens 8. The cover-glass is mounted in the lens 
barrel 5 on the outer side of the lens 1 by a gasket and 
spacing ring so that it intercepts all the light from the 
lens. Its inclined outer wall is roughened. Between 
the inner lens 1 and the cover-glass is a tapered meta! 
tube 14, the narrow end of which surrounds the centra! 
portion of the lens 1. The wider end surrounds the 
lens portion of the cover-glass. The tube has radia] 
fins 15 which minimise the possibility of phantom indica 
tions due to incidence of light from the sun. The inne: 
beam of parallel rays passing through the central portions 
of the lens and cover-glass affords the long-range signal. 
The close-up indication is given by the outer divergent 
beam which passes through the cover-glass without 
substantial refraction and therefore without much redw 

tion in spread. This beam projects symmetrically «!! 
round the axis and therefore gives a close-up indication 
equally along all lines of approach to the signal. (Accepted 
March 29, 1939.) 




















JUNE 9, 10939.) 
THE BRIMSDOWN GENERATING 

STATION OF THE NORTH METRO- 
POLITAN ELECTRIC POWER 
SUPPLY COMPANY. 


(Concluded from page 616.) 


WE continue our account of the reconstructed 
Brimsdown <A station of the North Metropolitan 
Electric Power Supply Company with a description 
of the generating plant. This consists of a two- 
cylinder impulse turbine, which is supplied with 
steam at a pressure of 1,900 Ib. per square inch and 
a temperature of 2,930 deg. F. from the 210,000-Ib. 
per hour Loeffler boilers described on page 614 et seq. 
of our issue of May 26. This machine has an output 
of 19,000 kW and its exhaust, after reheating, 
passes at a pressure of 200 Ib. per square inch and 
a temperature of 810 deg. F. to a low-pressure unit 
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are in one forging with the spindle. After leaving 
No. 2 cylinder, the steam can be passed first to a 
live-steam reheater and then to a flue-gas reheater, 
so that its temperature is raised to about 800 deg. 
before it enters the condensing turbine. As men- 
tioned in the first part of the article, however, it 
has, been found unnecessary so far, to use the 
steam-to-steam reheater. 

The primary turbine, which runs at a speed of 
3,000 r.p.m., is provided with duplicate steam 
chests of 0-5 per cent. molybdenum steel, which 
are arranged one on each side of No. 1 cylinder, 
the connections from them to the cylinder being 
carried two to the top half and two to the bottom 
half casing. There are two governor valves on 
each chest, and each controls a separate group of 
nozzles. Three of these valves operate in sequence 
and carry the load up to the economical rating, 


669 


The glands of the primary turbine consist of 
radial-clearance steel labyrinth rings in segments, 
of a pattern similar to those used on Metropolitan- 
Vickers standard machines. The number of rings, 
however, is naturally larger and actually there 
are some 150 throttling points in the gland at the 
inlet end. These are supplemented by a water- 
sealed gland. The coupling between the high- 
pressure and intermediate spindles is of the Bibby 
type; a semi-flexible coupling is fitted between the 
intermediate spindle and the alternator rotor. 

The main alternator has an output of 18,000 kW 
at a power factor of 0-8, and is designed to generate 
three-phase current at a pressure of 33 kV and a 
frequency of 50 cycles. The stator windings are of 
the standard Metropolitan- Vickers type for this pres- 
sure, the core conductors being laid in semi-enclosed 
slots, so proportioned that the internal reactance 











Fig. 17. 


having an output of 34,000 kW. The lay-out of 
this plant and its auxiliaries will be clear from the 
plan given in Fig. 1, Plate X XIV, in the first part 
of the article and from the elevations which appear 
on Figs. 11 to 13, Plate XX VI, accompanying this 
issue. Each turbine drives its own main and auxiliary 
alternators and, as will be seen, they are arranged 
end to end with the respective steam inlets adjacent. 
A view of the high-pressure set, showing the reheater 
on the right, appears in Fig. 17, above. Both sets 
were constructed by Messrs. Metropolitan- Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, 17. 

To ensure flexibility in operation it was decided 
to operate the secondary or condensing unit at the 
pressire of the existing low-pressure boiler plant, 
and, in order to utilise efficiently the expansion from 
1,900 Ib. to 200 Ib., the primary, or high-pressure, 
turbine was designed with two cylinders which 
are coupled in tandem. The casing of No. 1 
cylinder of this turbine consists of two 0-5 per cent. 
molybdenum-steel forgings and contains a velocity- 
compounded stage followed by twelve single impulse 
stages. The wheels are turned from a forging solid 
with the shaft. The cylinder is divided on the 
horizontal centre line and to avoid distortion the 
flanges are 12 in. in thickness. The casing of No. 2 
cylinder is of cast molybdenum steel and contains 
twelve impulse stages. The wheels in this case also 
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18,000 KW, 1,900 Ls. Per Sa. In. Primary TursBIne. 


while overload is obtained by the fourth valve, 
which is situated in the top half of the cylinder. 
The group of nozzles controlled by this valve can 
also be supplied with steam obtained by by-passing 
the impulse stages of No. 1 cylinder. The valve 
which effects this by-passing is operated. by a 
power piston, which comes into action when the 
fourth governor valve reaches its fully-open position. 
The by-pass connections are contained within the 
top-half cylinder casing and are in duplicate. In 
order to minimise the effects of temperature differ- 
ences, these by-passes are, for the greater part of 
their length, provided with steel sleeves with a 
clearance space between their outsides and the 
actual cylinder. Each steam chest is also provided 
with an emergency stop valve, which closes automati- 
cally in the event of over speeding. 

The governor itself is driven from the turbine 
spindle and is placed with its axis horizontal at 
the side of the inlet pedestal. Its operating arm 
actuates the control piston of an oil relay valve, 
which is also mounted on the pedestal; and this 
valve, in turn, controls the power pistons, which 
operate the steam governor valves. These power 
pistons are provided with a bridge arrangement, 
which obviates the necessity of employing glands 
under oil pressure. The main oil pump, which 
supplies both the lubr:cating and the relay systems, 
is located inside the inlet-end pedestal. 


of the machines is high, and equal to the value 
obtained in a combination of low-voltage generator 
and transformer. The insulation of each winding, 
which is mainly mica and asbestos, is graded, 
full 33-kV insulation being provided at the ter- 
minal end, and reduced insulation at the neutral 
end. There are six coils per slot, each of which 
contains only one series conductor, so that the 
insulation between the turns is higher than that 
to earth. The coils are separated from the slots by 
micanite cells, which are made in three sections. 
They are vacuum-dried, and impregnated under 
vacuum and pressure after the application of each 
section. The conductor insulation is similar to that 
of a condenser-type bushing, conducting sheaths, 
which are placed between the sections, being used 
to reduce the voltage stress at the corners of the 
slot conductors and at the ends of the core. These 
sheaths are suitably proportioned in length so as to 
equalise the longitudinal voltage gradient at the 
point where the conductors leave the core. The 
end windings are of the concentric type and, 
although they are not in contact with any earthed 
metal, are fully insulated for the working voltage. 
They are arranged so that each phase is in a 
separate tier and is completely separated from the 
other phases by a generous air space. The end 
connections join the slot conductors in ample 
curves, so that the joints between them can be 








670 


insulated for the full working voltage. The inner 
row of end windings support bolts, which pass 
through the end connections. These bolts are made 
of high-tensile insulating material, their diameter 
being such that they are equal in strength to the 
metal bolts used in lower-voltage machines. The 
outer bolts, which are outside of and well clear of 
the end connectors, are of tough brass, and each is 
provided with a thick insulating sleeve. Extensive 
surge tests were carried out on the completed 
machines at the makers’ works in order to determine 
the distribution of the surge voltage through the 
windings from the line to the neutral terminals. 
An end view of one of the 33-kV stators, showing 
the end windings, of which details have been 
given, appears in Fig. 23, on page 673. The rotor 
shaft is a solid forging, and the completed rotor was 
tested to 25 per cent. overspeed at the makers 
works. A 1,650-kW house set, generating three- 
phase current at 415 volts and a frequency of 
50 cycles, is coupled to the main alternator, and 
the unit is completed by an exciter for this auxiliary 
unit. Both alternators are ventilated by a common 
closed-air circuit system of the usual type, the fans 
on the rotors being supplemented by one external 
motor-driven unit. 

The maximum continuous rating of the low- 
pressure condensing turbine is 34,000 kW when it is 
supplied with reheated steam from the exhaust of the 
primary turbine at a pressure of 200 lb. per square 
inch and a temperature of 810 deg. F. It is of the 
two-cylinder impulse type, and runs at a speed of 
3,000 r.p.m. Its lay-out will be clear from Fig. 1, 
Plate XXIV, ante, and from Figs. 11 to 13 on 
Plate XXVI, in this issue. The high-pressure 
cylinder is of cast steel, except at the exhaust end, 
where cast iron is used. It has thirteen stages, the 
first eight wheels being integral with the spindle. 
The low-pressure cylinder is of cast iron and is of 
the double-flow type. It has five stages, the 
diameter of the largest being 81 in. over the blading, 
which gives a maximum peripheral speed of 1,060 ft. 
per second. The unit is provided with governor 
gear which enables it to be operated independently 
from the original low-pressure boilers in the event of 
the high-pressure boilers or turbine being shut down. 
As already mentioned, however, during normal 
operation this governor is set to allow the plant to 
operate as a four-cylinder unit, solely under the 
control of the primary-turbine governor, the load on 
the condensing unit being limited to its maximum 
designed rating. As in the case of the primary 
turbine, the governor of the condensing turbine is 
driven by helical gearing and actuates the main 
governor valve through an oil-relay system. Over- 
loads are carried by by-passing the first three 
stages. 

The condensing turbine is coupled to a 31,000-kW 
alternator of the same general design as that for 
the primary set, described above, likewise also 
generating three-phase current at 33 kV and a 
frequency of 50 cycles, the main difference being 
that there are four instead of six coils per slot. 
Normally, the two alternators are connected in 
parallel, and are controlled as one unit by an out- 
door-type oil switch. An oil-immersed isolator is 
provided, however, in each alternator circuit. The 
main alternator of the condensing turbine is con- 
nected through a reduction gear to two 1,050-kW 
dynamos, which generate direct current at 500 volts 
when running at 1,000 r.p.m. These dynamos are 
directly connected to a main exciter for the two main 
alternators, and then to a pilot exciter. A standby 
motor-driven exciter is provided, the position of 
which is shown in Fig. 1. The main alternator of 
the condensing set is ventilated on the closed-air 
principle, but two exte-nal fans are provided in 
addition. ‘The line of auxiliaries is ventilated by 
a separate system. The overall length of the 
machine is 84 ft. 8 4 in. 

The steam from the condensing unit exhausts 
into twin condensers of the Metropolitan-Vickers 
central-tlow type, as will be clear from Figs. 11 to 13, 
Plate XXVI. Each unit contains 19,500 sq. ft. 


of cooling surface, and comprises 5,533 tubes with 
an external diameter of } in., which are expanded 
at one end and fitted with ferrules at the other. 
The shells are of welded steel, and the plant is 
designed to deal with 294,000 lb. of steam per hour 
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when supplied with 32,000 gallons of cooling water 
per minute at a temperature of 70 deg. F. Under 
these conditions, a vacuum of 28-5 in. is maintained. 
Cooling water is supplied from two vertical pumps, 
each of which is capable of half duty with a small 
margin. These pumps, which were constructed by 
Messrs. Mather and Platt, Limited, Manchester, 
and are driven by constant-speed alternating-current 
motors, are installed in a pit at the end of the high- 
pressure set in the engine room, as shown in Fig. 1, 
Plate X XIV of our issue of May 26. The circulating 
water is cooled in two reinforced-concrete towers, 
which were constructed by Messrs. Film Cooling 
Towers (1925), Limited, London. Each tower can deal 
with 1,000,000 gallons of water per hour. Owing to 
the shape of the plot on which they are erected, they 
are oval at the base, but circular at the top, the 
major axes of the pair being arranged at right-angles. 
They are designed to cool the water 13-5 deg. F., 
the re-cooled temperature being 70 deg. F. when 
the dry-bulb temperature is 60 deg. F. and the 
humidity 75 per cent. The air-removal plant which 
has been installed in connection with these towers 
presented certain difficulties, as no suitable supply 
of low-pressure steam at a constant pressure was 
available for operating the air ejectors. A Le Blanc 
rotary-type pump has therefore been employed for 
normal service, and for stand-by purposes a standard 
three-stage air ejector is arranged to take steam 
through a suitable nozzle from the high-pressure 
high-temperature steam line. A starting air-ex- 
hauster is also provided, and draws steam from the 
low-pressure boilers at a pressure of 160 Ib. per 
square inch. This supply is available when the plant 
is being started up, and, as already mentioned, it is 
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|also employed to supply starting steam to the 
Loeffler boilers. 
A diagram of the feed heating system is given in 
Fig. 18, on this page, from which it will be seen that 
the condensate, after it has been discharged by two 
full-duty extraction pumps of the vertical Pervac 
| type, passes through the surface coolers of the stand- 
| by ejector (if this is in operation) to a drain cooler, 
| low-pressure heater and gland heater, and thence 
| to a de-aerator with which a storage tank is incor- 
| porated. The lift pumps, of which there are two 
| motor-driven units, each capable of rather more than 
| half duty, and one stand-by unit of full capacity, 
| deliver the de-aerated condensate to four high-pres- 
_ sure feed-water heaters. As shown in Fig. 18, the first 
| two of these heaters are supplied with bled steam 
| from the high-pressure cylinder of the condensing 
| turbine, and the third with steam from the exhaust 
|of the high-pressure turbine. The fourth was 

intended to act as a heat exchanger in connection 
| with the drain, i.e., the condensed high-pressure 

operating steam, from the steam-to-steam reheater. 
| At maximum continuous rating the feed temperature 
|is 362 deg. F. with the heat exchanger in service, 
| and 355 deg. F. if it is not. From these heaters the 

condensate goes to the suction of the high-pressure 
| feed pumps and thence to the economisers. 

It will be seen that there is no surge tank in the 
| accepted sense of the term, but a connection is 
| provided from the condensate reserve tanks through 
| which a small quantity of water is admitted to the 
condenser when the low-pressure evaporators, 

| referred to later, are not in service. In addition, 
| there is an emergency connection from these tan ks 
'to the storage tank of the de-aerator, which w'!l 
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(6862.6) No.! BOILER No.2 BOILER “ENGINEERING” 
| trator condenser. In emergency, a low-level float 
Fig. 21. estentian Busliene | operates a valve admitting water to the de-aerator 
. PEE: EEE RAREST - Fig.22. from the reserve tank. Electrically-operated high- 
IT Se eer T p 900;— ¥ | | - a ey - ays ee 
- - C. Ind D, ht / t will be noted from Fig. that the lift pumps 
: 4 } ri aes Speed Change / | are arranged in triplicate at the inlet to the high. 
Y w 100 { \ f | pressure heaters, while the feed pumps are located 
} & | | \ -_ | on the discharge side of No. 4 high-pressure heater. 
Similar Eaciter & 600} Forced Draught Fan NZ | Two of the lift pumps, which were constructed by 
to Not : paste \ | Messrs. G. and J. Weir, Limited, Cathcart, Glasgow, 
— . jr WA |S.4, are of the four-stage centrifugal type, each 
} 400 in Change. f | being capable of delivering 240,000 lb. of feed 
z | | V4. water per hour at 227 deg. F. against a discharge 
= 5° inlet Control - pressure of 335 lb. per square inch. Each pump is 
~ pe q ett driven by a direct-current electric motor with an 
Boiler No.2 - Unified Control output of 140 brake horse-power at 2,900 r.p.m. 
ina ‘ ‘ 100 t t The third pump, which is of the single-stage type 
ENGINEERING 
with a casing of special bronze and Monel-metal 
admit water to the de-aerator in the event of level | ° S30 40 60 80 100 200 | impellers, has the same normal output as the other 
falling to a pre-determined value. Conversely, if | (6862.1) Parentage Boiler Load two, with an overload capacity of 480,000 Ib. per 
the water level rises beyond the maximum permitted, hour against a discharge pressure of 435 lb. per 


an alarm operates and water can be discharged from | already been made. The operating steam flows|square inch. Its normal speed is 4,500 r.p.m., and 
the system by opening a hand-operated valve near | through the tubes, which are of 14 S.W.G. copper, | it is driven by a turbine with one pressure and two 
‘he turbine gauge board. The drains from the|the raw water being on the outside. The tubes | velocity stages, which is supplied with steam from 
high-pressure heaters are cascaded down to the|are of the hair-pin type, and, owing to the small | the auxiliary air receiver at a pressure of from 85 lb. 
le-aerator, but for test purposes provision is made | space available, have been divided into two banks, | to 222 lb. per square inch gauge, and a temperature 
to discharge them down to the evaporator con-| which are arranged back to back in order to reduce | of 550 deg. F. As it was impossible to design this 
lenser, and thence into the hot well of the main| the tube withdrawal space. Steam is admitted|turbine for the varying steam pressure which 
mdenser, so that they may be included in the| through headers at each end, and passes through | obtains in the receiver, steam is passed through a 
*eigh-tank measurements. horizontal tubes to the drain headers. A dome | reducing valve so as to maintain a constant pressure 
With the exception of the drain cooler, which is| containing centrifugal-pattern separator baffles is | of 85 lb. per square inch at the inlet. The turbine 
{the straight-tube horizontal type, the feed heaters | provided in the centre of the horizontal cylindrical | is fitted with a Weir-type pressure regulator and 
re all of the vertical type with hair-pin tubes, and| evaporator casing. The total heating surface of | emergency governor, and seals on the glands for 
were constructed by Messrs. Metropolitan-Vickers | each evaporator is 700 sq. ft. | use when operating under vacuum conditions. Re- 
Electrical Company, Limited. In the low-pressure| The de-aerators comprise a de-aerating chamber | mote-controlled starting-up gear ensures that the 
teaters, the tubes are of 70/30 brass, No. 18 S.W.G. | and a storage tank for the de-aerated water. The | turbine will pick up the load immediately a failure 
thick, while in the high-pressure units they are of | de-aerating chamber contains perforated trays and | occurs on one or both of the motor-driven pumps. 
opper, No. 16 S8.W.G. thick. There are also three | steam baffles, the latter causing the steam to pass | Normally, it exhausts to the atmosphere, but change- 
‘W-pressure evaporators, of which not more than | between the trays through which the water falls. | over valves are placed in the exhaust line, so that 
‘wo are normally in service. A view of these | In order to avoid any stationary atmosphere in the | if the turbine has to be run for a prolonged period, 
‘vaporators, which were constructed by Messrs.| storage tank, the steam is supplied to both ends | steam may be discharged to the main condensers, 
Metropolitan-Vickers Electrical Company, Limited,| and passes over the surface of the water to the| thus reducing the make-up required for the station. 
‘ppears in Fig. 14, Plate XXVI. They take their | connections to the de-aerator at the centre. Water| The position in the heating system of the main 
‘Perating steam from the exhaust of the turbines | is admitted to the de-aerator through a balanced-| high-pressure feed pumps, which were also con- 
‘ving the steam-circulating pumps associated | pressure retaining valve which maintains a constant | structed by Messrs. G. and J. Weir, Limited, is 
With the boilers, and the vapour is condensed in| pressure in the feed line as far as the valve, situated | indicated in Fig. 18, while their appearance will be 
the evaporator condenser, reference to which has | at a point between the drain cooler and the evapo-' gathered from Fig. 14, Plate XXVI, which is a 



































672 


general view in the pump house, and from Fig. 15 
on the same Plate. Their relationship to the rest 
of the plant will be clear from the plan given in 
Fig. 1, on Plate XXIV, ante. As will be seen, they 
are of the vertical five-throw reciprocating type. 
The main reason for the adoption of reciprocating 
instead of centrifugal pumps, we understand, was 
their high overall efficiency and the comparatively 
flat characteristic curve obtainable. This is illus- 
trated by curve a in Fig. 19, on page 670, which 
shows the overall efficiency, i.c., water horse-powet 
to brake horse-power, of the reciprocating pump 
on test, while the efficiency of a centrifugal pump 
for the same duty is given in curve b. It will be 
seen that a high efficiency is maintained with the 
reciprocating pump over almost the entire output 
range, the efficiency being, if anything, slightly 
better at low outputs. Actually, the design figures 
for the reciprocating unit were 86 per cent., com- 
pared with a figure of about 60 per cent. for a 
centrifugal pump, while on test at full load a figure 
of 89 per cent. was obtained. This efficiency was 
maintained down to about 25 per cent. load, whereas 
that of the centrifugal pump fell to 24 per cent. 
The advantage of the reciprocating pump for high- 
pressure work is shown in curve ¢, which 
indicates the brake horse-power required for any 
load, while curve d represents the power require- 
ments of the corresponding centrifugal pump. The 
marked difference between the power curves ¢ and 
d affords an indication of the relative saving in 
power cost. The discharge pressure of a centrifugal 
pump of suitable characteristics is some 10 per 
cent. higher at no load than full load, but the 
pressure set up by a reciprocating pump does not 
exceed the minimum required at any moment to 
supply water to the boiler. A further reason for 
the choice of clectrically-driven reciprocating pumps 
in the case of the Brimsdown station was that, as al- 
ready mentioned, all the boiler auxiliaries are oper 
ated under a single control, all units being regulated 
simultaneously when the steam conditions change. 
Each reciprocating pump has a capacity of 
240,000 Ib. of water per hour at a maximum tem 
perature of 375 deg. F. The suction pressure is 
305 Ib. per square inch and the pump discharges 
against a pressure of 2,300 Ib. per square inch. The 
pump is driven through single-reduction gearing at 
a speed of 100 r.p.m. by a 800-h.p. direct-current 
motor running at a maximum speed of 660 r.p.m. 
The speed is variable on the Ward-Leonard system. 
The main bedplate extends the whole length of the 
pump and to it is bolted the crankcase proper, the 
two forming a very rigid structure. Each cylinder 
is a separate steel forging, mounted on the crank 
case, and account of the high 
temperature of the feed. A lantern ring with 
sealing water connection is arranged near the bottom 
end of each gland, and in order to conserve heat both 
the cooling and the sealing water are obtained from 
the discharge of the main extraction pump. The 
cooling water is returned to the de-aerator, while 
the sealing water is discharged to a drain-recovery 
tank, from which it enters the hot well of the main 
The diameter of the rams is 5) in., 


2 in., and access to them is obtained 


also 


water-cooled on 


condensers. 
and the stroke 
through large doors on the crankcase. 

A long stuffing box is provided for each ram and 
is packed with anti-friction metal and water-cooled 
The pump valves are arranged in groups and are of 
stainless steel with seats of the same material. The 
connecting rods are of cast steel, the crank-pin and 
crosshead bushes being white-metalled. The cross- 
head pin is designed so that the whole underside 
takes the ram load, thereby ensuring a moderate 
Ihe crankshaft is machined all 
Siemens-Martin steel, the 
ample size to prevent 

conditions. The 


bearing pressure. 
over from a forging of 
main 
heating under all running 
are of hard rustless steel and are secured to the 
crossheads in such a way as to maintain pertect 
All the bearings are force-lubricated by 
a gear-type pump, which is driven from the 
main shaft. From the main bearings the oil is 
pumped through ducts in the crankshaft to the 
crank-pin journals, thence up the centre of the con 
necting rods to the cross-head pins, and finally to the 
guides from which the oil drains back to the well. 

reciprocating 


bearings be.ng of 


rams 


alignment 


pumps of the 


While slow-speed 
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tvpe. such as those just described, are much more 
efficient, they are also more costly than a centri- 
fugal pump. It was therefore considered sufficient 
for standby purposes to put in a steam-driven 
centrifugal pump. This pump, an illustration of 
which appears in Fig. 16, Plate X XVI, is capable of 
delivering 240,000 Ib. of feed water per hour at 
375 deg. F. from a suction pressure of 305 Ib. 
per square inch against a discharge pressure of 
2,300 Ib. per square inch when its turbine is supplied 
with steam at from 85 |b. to 222 lb. per square inch. 
\ special speed governor has been fitted, suitable 
for this range of pressure. The pump is of the 
same general design as a hot-oil pump and has 
nine stages, the complete unit being mounted on 
a cast-iron bedplate. The barrel is of forged steel 
and is suspended from the centre line to obviate 
the effects of expansion on the alignment. The 
impellers are of Monel metal and the diffuser rings 
The main stufting-boxes are water- 
cooled and water-sealed. The main _ bearings 
are white-metal lined, and forced lubrication is 
obtained from a pump which is driven from the 
main shaft and draws its supply through a strainer 
and cooler. The pump is provided with a hydraulic 
balancing arrangement which takes up any end 
thrust during running under all conditions of load. 
The turbine is of the impulse type with one pressure 
and two velocity stages. The blading and shrouding 
are of Monel metal. The governor controlling the 
speed operates on the throttle valve. There is also 
an emergency trip governor, so that a predetermined 
speed shall not be exceeded. Steam sealing is 
provided for the turbine glands. This unit, like 
the other feed and lift pumps, was manufactured 
by Messrs. G. and J. Weir, Limited. 

As explained in more detail below, the supply of 
electricity for driving the reciprocating pumps is 
derived from two entirely different sources and 
there is also a stand-by supply. It was therefore 
considered unnecessary for the emergency feed pump 
to have a capacity equal to both the motor-driven 
units, and its output was for this reason fixed at 
240,000 Ib. per hour, or the same as that of one 
reciprocating pump. Each reciprocating pump is 
normally associated with one boiler, which it supplies 
through a separate feed main. It is therefore 
necessary to select the feed main to which the 
standby pump is to be connected when required. 
This complicated the starting-up problem, and the 
cut-in gear, instead of coming automatically into 
operation, is remote-controlled from the boiler- 
control panel, which was illustrated in Fig. 4, on 
page 615, ante. ‘Lhe two motor-driven “ selector ” 
valves are controlled from the same point. These 
selector valves are provided with Vee-ported discs, 
so that when they are in use the feed water can 
be controlled by throttling. When the reciprocat- 
ing pumps are being employed, on the other hand, 
the water level can be controlled by varying their 
speed, and there are therefore no feed-water regu- 
lators. The high-pressure feed piping is similar 
in composition to that used on the high-pressure 
saturated-steam pipes, but only two forms of joint 
have used. Those adjacent to the valves 
are of the spigot-and-socket type with a soft-iron 
gasket ring of oval section, while the intermediate 
joints are of the Dawson type with flanges. All 
these valves are of English design and were supplied 
by Messrs. Hopkinsons, Limited, Huddersfield. 

As already mentioned, both alternating and 
direct-current motors are used for driving the station 
auxiliaries. The former is employed on the circu- 
lating pumps and secondary-air fans, as well as on 
the miscellaneous pumps and the coal- and ash- 
handling plant. The latter is utilised on the induced- 
and forced-draught fans, stokers, and feed pumps. 
The combined system has been designed to enable 
the turbines to develop their maximum continuous 
rating down to 75 per cent. normal speed. The 
alternating-current supply is three-phase at 415 
volts and a frequency of 50 cycles, and is obtained 
both from the auxiliary alternator coupled to the 
high-pressure set and from the 11-kV "bus bars. It 
is controlled from a metal-clad switchboard con- 
structed by Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, and, contrary to what 
is a frequent practice, only four of the largest motors 
are operated direct from it. The others are supplied 


of hard bronze. 


been 
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through fuses of high rupturing-capacity from dis. 
tribution pillars which in turn are connected to the 
board. All the motors are direct-started, the control 
gear or those with outputs of 5 h.p. upwards being 
of the air-break contactor type. The important 
auxiliaries have no-volt releases. 

The direct-current system from which the motors 
operating the feed pumps and main fans are supplied 
is an interesting example of the increasing tendency 
to use this form of power in a number of industries. 
The probable explanation is that with a direct 
current motor it is possible to obtain co-ordinated 
speed control as well as ordinary speed regulation, 
In a boiler house, for instance, while for each ton 
of steam produced definite quantities of coal, air 
and water are required, on account of variations in 
the quality of the fuel or in the burning charac. 
teristics of the furnace, it is desirable to be able 
to adjust the water, coal and air by altering tl. 
speed of the individual motors driving the fans and 
stokers. In the system of unified boiler contro! 
used at Brimsdown, which is due to Messrs. Metro.- 
politan-Vickers Electrical Company, Limited, each 
boiler is provided with a direct-current generatoi 
which is connected to the motors, as shown 
diagrammatically in Fig. 20, page 671, and in more 
detail in Fig. 21. The fields of the motors are 
separately excited and the ratios of the speeds are 
adjusted by altering the field rheostats, the actual 
speed being fixed by the voltage supplied by the 
generator. The field of each generator is supplied 
from excitation “bus bars, and if it is desired to 
raise or lower the amount of steam produced in 
any one boiler the field rheostat of the appropriate 
generator is adjusted and thus the terminal voltage 
altered. The excitation ’bus bars are fed from a small 
set which is connected to a battery, and by adjusting 
its voltage complete control of the output of both 
boilers can be achieved. In this way it is possible 
for the firemen in charge of individual boilers to 
adjust their induced- and forced-draught fans, to 
ensure the best air and fuel distribution. On the 
other hand, if the combustion engineer wishes to 
raise the output of one boiler, it is not necessary 
to alter the setting of the individual fan motor, 
but only to adjust the field rheostat or the generator 
Finally, if it is desired to raise the steaming capacit\ 
of the entire plant the voltage across the excitation 
‘bus bars can be raised. 

The usual method of operating a boiler hous 
containing two boilers is to run one unit at its 
nominal economic rating, i.e., with maximum 
efficiency, and to use the other for regulation. This 
is necessary owing to the difficulty of altering a 
large number of controls, but it means that for 
long periods the regulating boiler may be running 
at a comparatively low efficiency. With the unified 
system, on the other hand, the steaming of both 
boilers can be changed simultaneously and both 
can therefore, it is claimed, be operated at high 
efficiency. The energy consumption on the fan is 
also said to be lower than with other systems, as, 
although the efficiency of the normal squirrel-cage 
machines is slightly higher than that of direct 
current motors, it is usually necessary to operate 
fan motors at reduced speeds under normal condi- 
tions in order to have a margin for overloads. 
Even when two-speed motors are employed, there 
fore, the losses on alternating-current fan drives 
are high. With unified boiler control it is, however. 
possible to obtain infinitely variable speeds, from 
creeping speeds up to full output, with a minimum 
loss of energy. This point is illustrated in Fig. 22. 
which indicates the kilowatt input per boiler against 
boiler load for cases of rated control with a two-speed 
squirrel-cage motor and the unified direct-current 
system. At points where it is intended that the 
alternating-current motors should be switched from 
one speed to another, an overlap of 5 per cent. has 
been allowed, since it would not be practicable to 
operate exactly at points which allowed no regula- 
tion without changing speed. 

A further advantage is that switch and control 


‘gear can be reduced to a minimum. Only one high 


capacity switch is necessary for each boiler and th 
motors are brought up to speed by raising the voltage 
of the motor-generator sets. Not only can the 
various auxiliary units be easily adjusted to sult 
different coals, but the air pressures of the usual 
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paralleled if required. 
The boiler-control board 
thus forms a complete 
centralised control for 
two boilers so that the 
fireman has speed of all 
his auxiliaries under his 
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END 


pairs of induced- and forced-draught fans on each 
boiler can be balanced by the use of resistances in 
the field circuits. 

Owing to the size of the Brimsdown generators, 
coupled with the fact that full voltage would be 
required with speeds down to 75 per cent. normal, 
the excitation voltage fixed at 220 volts. 
rhis is obtained by boosting the battery pressure, 
and to enable a master control to be obtained 
and all the motors to be stopped simultaneously, the 
field machine is also arranged to boost the battery 


was 


voltage. The tield booster, field generator and 
driving motor form a three-unit set, the field 


generator being arranged so that it can be used as 
an emergency starting machine. For that reason 
its capacity is made sufficient to enable steam to be 
raised on the boiler. provided that the steam feed 
pump is used in place of the motor-driven units. A 
motor generator set is provided for starting and 
stand-by purposes. This consists of an alternating- 
current motor, which is connected to the 415-volt 
works power switchboard and drives a 330-kW 
generator. This generator is of sufficient capacity to 
enable the two boilers to be started together and 
brought up to about 30 per cent. of their maximum 
continuous rating. Alternatively, it is sufficient to 
maintain one boiler at the maximum continuous 
tating providing the motor-driven feed pump is 
replaced by the stand-by steam-driven unit. The 
generator is coupled to a set of auxiliary *bus bars 
lor each boiler and selector switches are provided, 
so that a motor may be connected either to the 
main “bus bars or to the auxiliary bars. To reduce 
the amount of switchgear each induced-draught fan 
With its associated forced-draught fan is controlled 


as one unit. The switchboard is arranged at the 
south end of the feed pump bay as shown in Fig. 1, 
Plate XXIV ante, but all the rheostats, both for the 


generators and motors, are operated from the boiler 
control board. Provision is, however, made on the 
Switchboard for the control of the generators and 
mMotor-generator sets, so that the machines may be 


immediate regulation. 
Any switching necessary 
to change over from the 

motor generator to main 
generator or for any other purpose is effected by a 
switchboard attendant. 

It has often been said that the improved efficiency 
theoretically obtainable by the use of high pressure 
is largely wasted in the increased auxiliary power 
consumed, particularly in the feed pumps; _ but 
with increased pressure go reduced quantities of 
feed and circulating water with a consequent ulti- 

| mate saving for the same output. Particular atten- 
tion was paid to this point when the plant was 
being designed and the combination of reciprocating 
| feed pumps and Ward-Leonard control has enabled 
| the works power to be reduced to 5-4 per cent., of 
which a considerable proportion is accounted for | 
| in the cooling-tower system. 

' It may be mentioned that Messrs. Metropolitan- 
Vickers Electrical Company, Limited, have deve- 
loped a special range of direct-current motors for 
use with the boiler-control system we have just 
| described. These machines, an illustration of one | 
|of which is given in Fig. 24, above, have closed air | 
circuits, the external ducts being specially designed 
|to facilitate cleaning. Care has also been taken | 
|to render the motors resistant to corrosion and | 
}as they are manufactured from jigs the various | 
parts are interchangeable. The interior of the 
machine is well illuminated by two windows of | 
armour-plate glass in the end brackets, and the | 
commutator can easily be seen without breaking 
any dustproof joints, 

In the first part of the article reference was | 
made to the coal-handling plant constructed by 
Messrs. Mavor and Coulson, Limited, Glasgow. We 
are now able to add that from ground level the | 

| coal is taken to the new boiler house by three belt 
|conveyors of the sectional type, each of which is 
758 ft. long and raises its load 92 ft. These con- | 
veyors, which have a capacity of 130 tons per hour, 
discharge on to a further conveyor, from which 
distribution is made to the bunkers. Since much 
of the material conveyed is duff, particular care | 
has been taken to avoid accumulation of dirt on 
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the pulleys and at the transfer points. The return 
run is protected from spillage by inverted trough- 
ing. while the carrying side is cleaned by a rubber 
scraper as it leaves the head pulley. In addition 
a steel scraper cleans the snub pulley over which 
it passes next. The driving gears have a David 
Brown Radicon Reducer coupled to the conveyor 
head pulley and the three elevating conveyors 
are held against gravity when the current is 
switched off by hold-backs. ‘The centre piece is 
mounted on the head shaft and can only turn 
clockwise. As soon as it comes to rest it is pre- 
vented from turning back by four steel rollers in 
the wedge-shaped recesses. These rollers are kept 
from chattering by spring-loaded pins. On the 
210 ft. and 420 ft. conveyors the belt tension is 
maintained by gravity take-ups. The _ boiler- 
house conveyor is unloaded by a tripper. Coal 
can also be supplied to the bunkers by an elevator 
with a capacity of 30 tons per hour, which supplies a 
second tripper conveyor. 

The interesting and unusual plant installed at 
Brimsdown was constructed to the designs of 
Captain J. M. Donaldson, M.C., M.Inst.C.E., 
M.I.E.E., general manager of the North Metro- 
We have 
to thank him for permission to publish the fore- 
going description and for much help in its prepara- 
tion. We also have to thank the various con- 
tractors whose names are mentioned for their 
assistance. 











Coat PropvuctTion IN FRANCE.—Statistics issued by 
the French Government Departments concerned show 
that the output of coal from mines in France rose from 
11,854,860 metric tons in the first quarter of 1938, to 
12,809,569 metric tons in the first three months of 1939. 
Imports show a corresponding decline, from 4,845,801 
metric tons in the first quarter of 1938, to 3,613,450 metric 
tons in the first quarter of the present year. The share of 


| Great Britain in these import totals was 1,776,052 metric 


tons in the 1938 period, and 1,128,658 metric tons in the 
1939 period. 


INSTITUTION OF ELECTRICAL ENGINEERS: COUNCIL, 
1939-40.—Mr. Johnstone Wright, chief engineer Central 
Electricity Board, has been nominated President of the 
Institution of Electrical Engineers for the 1939-40 
session. It is proposed that the vacancy which will 
occur in the office of vice-president should be filled by 
Colonel A. 8. Angwin, engineer-in-chief, General Post 
Office, and that Mr. W. McClelland should be re-elected 
honorary treasurer. The official nominations for the 
eight vacancies which will occur on the Council are : 
Messrs. E. 8. Byng, H. J. Cash, P. Good, W. J. John, 
A. L. Lunn, H. W. Swann and Professor W. Jackson 
ind Mr. D. Z. de Ferranti. 
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Theory of Mechanical oe By Proressor N. R. 
Sparks. London: McGraw-Hill Publishing Company, 
Limited. [Price 18s.]} 

Tue science of mechanical refrigeration has, per- 
haps, played as vital a part in the growth and 
attainment of the modern standard of living as 
any other single factor. While primitive methods 
of cooling have been used from the earliest times, 
their influence was necessarily only immediate and 
local. Mechanical methods, however, and the 
utilisation of new refrigerants have created an 
agency of universal beneficence, were it only in 
the transportation and storage of foodstuffs in a 
state of freshness. In its present position, the 
range of principles involved, and of plant and 
machinery employed and the even wider range of 
its practical applications, refrigeration constitutes 
a subject too comprehensive to be effectively in- 
cluded in one volume suitable for the classroom. 
In preparing this text-book, therefore, Professor 
Sparks has included only what is necessary for a 
thorough presentation of the fundamental thermo- 
dynamic approach to the subject. He ignores such 
transitory material as is more appropriate to hand- 
books, and has arranged his text with the intent 
to demonstrate the general applicability of the 
basic cycles and systems. These systems are fully ex- 
plained snd elaborated with pressure-volume, 
entropy-temperature and lay-out diagrams and 
appropriate mathematical analysis. The use of 
refrigeration in air-conditioning and its association 
with dehumidification are also dealt with. The 
discussion of the thermal properties of dry-air and 
water-vapour mixtures, though brief, has been set 
out with exceptional clarity. This arrangement 
makes the book very suitable for the student, who 
will obtain considerable assistance from the worked 
examples. Although details of machinery are not 
included, many of these examples are of a practical 
nature and show how such requirements as capacity, 
power, etc., are determined for given conditions. 


Structural Design. By Proressors H. SUTHERLAND and 
H. L. Bowman. New York: John Wiley and Sons, 
Incorporated. London : Chapman and Hall, Limited. 
| Price 22s, 6d. net.] 

Tue value of a book on structural engineering 
depends chiefly on the ease with which the text 
enables a reader of average attainments to apply 
the theory as presented to problems met with in 
the drawing office and in the field. Judged by this 
standard, the book before us leaves little to be 
desired, either as a textbook or as a source of help 
in the drawing office. It is to be remarked, in this 
connection, that the principal calculations are 
arranged in the convenient form of “ design sheets,” 
and that there are notes on the most economical 
selection of the different sections required for pre- 
scribed structures. The practical value of the 
volume is enhanced by an account of modern 
practice in constructional welding, which supple- 
ments the authors’ remarks on riveted joints. 

Following four chapters on application of the 
beam-theory to columns and built-up girders are 
three good ones on the girder type of bridge for 
both vehicular and railway traffic. A mass of 
useful information is to be found in this part of the 
book, as well as in the next chapter, which is 
devoted to pin-jointed railway bridges ; fairly com- 
plete calculations are given for bridges of specified 
dimensions and type. The reader is constantly 
referred to the American specifications on the matter, 
the relevant sections of which are reproduced in 
appendices that cover 80 pages, which include the 
specification for highway and railway bridges con- 
structed by fusion welding. Some interesting graphs 
are included in these appendices, and a student 
might well translate them into terms of the speci- 
fications used in this country. 

In a like manner the authors pass to the con- 
sideration of industrial and office types of building, 
an@ exemplify the design of the foundations and 
grillages, before applying the same methods to a 
timber roof-truss of 50-ft. span. In this way calcu- 
lations are given for a number of typical structures, 
such as may be called for in any drawing office 
engaged on structural work. Much assistance is 
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provided by the folding drawings, which show the | terest. To the untiring work of the last-mentioned, 


general arrangement of the bridges and other 
structures in question. Although primarily written 
for students at college, which accounts for the 
introduction of exercises with answers at various 
places, the book can be strongly recommended to 
young engineers and draughtsmen in search of a 
discussion on the chief questions implicated in the 
design of structures of average size and type. 


Great Engineers. By Prorressor C. Matscuoss. Trans- 
lated by Dr. H. Stafford Hatfield. London: G. Bell 
and Sons, Limited. [Price 12s. 6d. net.) 

Ir has become the fashion in certain circles to speak 

slightingly of the work of the late Samuel Smiles, 


Germany is largely indebted for the magnificent 
Science Museum at Munich, which was inspired by 
a wholly excusable envy on Miller’s part of the tech 
nical museums of Paris and London, of which, it is 


| no exaggeration to say, it is now the peer. The book, 
| in spite of such slips as those indicated, is a valuable 


but, while it may be admitted that there is, in much | 


of it, a certain Victorian sententiousness, it is 
undeniable that the history of engineering has been 
greatly enriched by his labours. It is refreshing to 
find that Professor C. Matschoss, of Berlin, in his 
studies of the lives of some of the great engineers, 
acknowledges his indebtedness to Smiles; the 
Professor’s own work, indeed, may be termed a 
sequel to the biographical writings of the English 
author. It is, however, more catholic in its scope, 
and on this account, particularly, we extend a 
welcome to it. The outstanding names in British 
engineering are, of course, included in the series of 
short biographies of which the book consists ; from 
which, we are glad to find, that of that almost- 
forgotten and brilliant metallurgist, Sydney Gilchrist 
Thomas, the inventor of the basic Bessemer process, 
has not been omitted. The United States is represented 
by Fulton, Ericsson, Edison and Westinghouse, 
although the first two had many European contacts. 
There are extant biographies of nearly all the 


| 


addition to historical engineering literature, and in 
its English dress, deserves as kind a reception as it 
has had in the original German. 





Department of Scientific and Industrial Research. Memoirs 
of the Geological Survey of Great Britain. England and 
Wales. The Water Supply of the County of London 
from Underground Sources. By Dr. STEVENson 
Bucuan. London: H.M. Stationery Office. [Price 
6s. net.) 

THE volume contains records of a recent survey of 

wells in a portion of the area which was covered by 

a similar publication entitled Records of London 

Wells, published by the same office in 1913. The 

earlier publication covered wells in parts of Middle- 

sex, Essex, Kent and Surrey, as well as in the 

County of London, but the present report, for 

reasons of space, has been restricted to the area 

of 74,850 acres which comprise the County of 

London. The memoir contains records of 1,080 

wells, of which 565 are published for the first time, 

while the others are corrected to date. 

After dealing with the geological formations 
within the area, the memoir proceeds to discuss 
the history of London’s underground water supply 
and its relation to its gathering ground, dealing 
with its relation to conditions of pumping and the 


| progressive dropping away of the subsoil water 


British and American engineers dealt with in the | 


present work, but we do not think that, before it 


appeared, adequate justice had been done in English | 
| dealt with in a manner which should be helpful to 


to German engineers, with the possible exceptions of 
Werner von Siemens and Alfred Krupp. 
The new work fills some, at least, of the gaps, and, 


it must be said, fills them in proper historical | 


fashion, that is, dispassionately. 


The account of | 


| 


the German gunsmiths which, after a sketch of the | 


great engineers of classical antiquity, begins the 


book, is of considerable interest, but those of the | 


early steam engineers are, perhaps, more informa- 
tive. It will doubtless be news to those British 
readers who think that all early Continental machin- 


ery was imported from England, to learn that Franz | 
|lying chalk formations in its proper perspective, 


Dinnendahl built a pumping engine with a 40-in. 
cylinder for a mine near Essen as far back as 1809, 
and lighted his works by means of gas in 1818. 
Of Georg Friedrich Reichenbach, another engineer 
concerned with pumping plant, we learn that he 
spent some time at Soho under Boulton and Watt, 
and succeeded in making drawings of engines and 
boilers manufactured there in spite of the fact that 
“every endeavour was made to keep things secret 
from him.” The account of James Watt is generally 
accurate, although it wrongly states that the great 
engineer was buried in Westminster Abbey. 

The topography of the book, as a matter of fact, 
is very shaky as far as Great Britain is concerned, 
and in this the translator cannot be held free from 
blame, as obvious errors in the original should have 
been corrected by him. The statement, for instance, 
that George Stephenson is “ buried in the cemetery 
at Chester, near his estates,’ may lead enthusiasts 
very much astray geographically. It would seem 
as though Dr. Hatfield is not aware that efforts are 
now being made to raise a fund for enlarging 
Holy Trinity church at Chesterfield, Derbyshire, 
by the altar of which Stephenson lies. Dare 
we suggest that a subscription to that fund would 
be a graceful act of atonement ? Then we can 
hardly call Charlton, near Hitchin, Hertfordshire, 
“a village not too far from London.” Here, 
Bessemer spent his early years, and, later, used 
its name for his house in Highgate, but it 
is misleading to say, in speaking of his sub- 
sequent removal from that locality, that “his 
house, land and garden in Charlton had been 
exchanged for a much greater and more wonderful 
property on Denmark Hill.” Of German engineers, 
the biographies of Nikolaus August Otto, Eugen 
Langen, Gottlieb Daimler, Wilhelm Maybach, Carl 
von Linde and Oskar von Miller are of special in- 


level. This fall in water level is illustrated graphi- 
cally by means of charts covering a period of 
90 years, the possible pollution of the water supply 
in consequence of the lowered water table being 


local authorities responsible for public health. The 
imposing record of individual wells is presented in 
the forms of 19 catalogues for each of which a map 
is provided showing the location of each well, and 
these, together with the 190 odd pages of parti- 
culars of water levels, surface ground levels, parti- 
culars of tube linings, as well as in many cases the 
geological formation through which the well was 
bored, form as complete a record as could be desired. 

The report does much to put the whole question 
of the amount of water available from the under- 


showing how many of the wells have gone out of 


| use owing to the retrogression of the water, such 


examples being given as the abandoning of the 
wells close to the National Gallery and of a well 
which was sunk in 1864 to supply the Serpentine 
and other ornamental waters, and abandoned in 
1912. It is to be hoped, however, that the Depart- 
ment may see its way to extending the investiga- 
tion so as to include the whole area which may 


| reasonably be assumed to form the gathering ground, 





| in order to give a correct picture of what is actually 


happening below ground, and its relation to the 
rainfall. For instance, it was pointed out by the 
President of the Institution of Water Engineers in 
a discussion on a paper by the same author as the 
memoir, that, in a well at Tally Ho! Corner, 
Finchley, outside the London County Council boun- 
dary, from which his undertaking had drawn no 
water, the lowering of the water level was just as 
apparent as in the wells at Trafalgar Square, the 
Zoological Gardens, Southwark, and the Bank of 
England, dealt with in the memoir; in a well 
further north, at New Barnet, there was still a 
fall, but at Potters Bar, which was further north 
though still on the London clay, and some distance 
from the exposed outcrop of the chalk, there was no 
general fall in the rest level of the water. Evidently, 
therefore, the rest level of the underground water 
follows a trend somewhat analogous to the cone of 
depression encountered in permeable strata although. 
since the chalk formation is not permeable in that 
sense, such water level records must necessarily have 
a more or less accidental value. Nevertheless, the 
records show that any systematic investigation oD 
broader lines might produce evidence which would 
help the public to understand the probable extent 
of the underground water resources. 
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THE STRUCTURAL DESIGN OF 
A BENT CRANE JIB. 


By E. G. Freennen, M.I.Mech.E. 


BENT crane jibs replace the normal straight 
pattern where considerable clearance is required 


under the jib structure, or to clear long suspended | 
loads. Such a jib may, for example, be fitted to| 


| the tie rods to the jib, approximately at O on the 
|centre line of the structure, with the result that 
| appreciable bending moment was imposed upon the 
| stem of the jib. Since the primary function of this 
portion of the structure is to act as a strut, the 
| stresses and deflection from an external bending 
| moment are highly undesirable. 

The proper angle for the tie rods, to avoid bending 


a fixed steam crane mounted on a pontoon for in the stem, can be found, graphically, by producing 


coaling a vessel, in ballast, alongside. The shape | 


of the jib permits it to clear the bulwarks, easily, | through the jib head pin. If this intersection be | 4 x 2-75 


the centre-line of the latter to intersect a vertical 


The stress diagram covers the structure as a whole, 
there being two planes of bracing, individual bars 
will be loaded with one-half the scale values. 

We are now in a position to select, tentatively, the 
size of the main angles for the stem. Owing to 
secondary stresses of several kinds, it is unlikely 
that we shall be able to devote more than 2} tons 
per square inch in resisting pure axial compression, 
consequently each angle should have an area of 


29-5 , 
= 2-66 sq. in. 





We may therefore select 


while plumbing a hatch. The design of bent jibs| now joined to the point where the tie rods are | 4-in. x 4-in. x j-in. angles (area, 2-86 sq. in. ; 
involves the solution of several interesting structural | attached to the crane, this line will represent the 


problems, while the working conditions call for the | 
utmost reduction in weight consistent with adequate | 
strength and stiffness. 

We will here consider the design of such a jib of | 
56-ft. centres arranged to handle a maximum load | 
of 3 tons at a radius of 40 ft. 


correct centre line for the tie-rods. It is convenient 
to place the jockey pulley upon the same pin as that 


is not essential. 
As a numerical check upon the location of the 


weight, 9-72 lb.), and the appropriate pitch of 
bracing connections will be about 48 in. The legs 
of the angles will be turned inwards, and their 





|to which the tie rods are attached, although this| backs will be set tangent to a 4-ft. construction 


| circle centred at O. 
The bending moment, due to external loads upon 


Fig. 1 is a frame | tie-rod attachment, it is clear that, for no bending | the upper cantilever portion of the jib, produce 


diagram of this jib whereon the essential dimensions! in the stem, the external moments must balance |a bending moment at O of 5-6 x 15-1 tons. We 


A. Figs 1. 





have been indicated ; dotted lines at the centre and | 
ends represent substituted frame members necessary | 
to enable the stress diagram Fig. 2 to be completed. | 
A bolted joint at the bend of the jib enables the | 
two portions to be separated, for shipment. Lattice | 
bars are assumed to be connected by welding, as | 
shown in Fig. 2. The requirements of British 
Standard Specification for Cranes—B.S.S. No. 327- 
will be observed. 

In elevation, the external loading, E, consists of :- 
(a) the resultant (5-6 tons) of the rope tensions at 
the jib head compounded with the upper vertical | 
reaction (1 ton) of the estimated deadweight of the | 
jib; (6) the resultant (2-9 tons) of the rope tensions | 
on each side of the jockey pulley ; (c) the resultant 
upward reaction upon the foot of the jib; and} 
(d) the lower vertical reaction of the deadweight of 
the jib. These forces are represented by the force | 
diagram, Fig. 3, wherein the closing line DE 
(29-5 tons) completely represents the reaction. 

Now, on reference to Fig. 1, it is evident that | 
the resultant A B will produce a bending moment | 
upon the upper cantilevered portion of the jib. | 
In earlier designs, it was quite common to attach | 


-Y 
around point O, so taking moments around this 
point :— 


Moment of A B = 5-6 x — 15-1 = 84-70. 
BC = 2-9 + 14=4- 4-06 
80 -64 


C D (below) 


22 tons. 


Fig.3. 
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| will incline the backs of the angles tangent to the 

4-ft. construction circle at O. In this portion of 
| the jib, secondary stresses have also to be resisted, 
| but they are not so heavy as in the stem. We will, 
| therefore, tentatively, assume 3} tons per square 
| inch to be devoted to the above bending, calling 
if 1 ¢ SSR wo 808 0G & 
|for an angle area of 7359-75 = q. in. 
| We will use 4-in. x 4-in. x j-in. angles. 

The loading D consists of the deadweight of the 
jib acting in the vertical plane and, to estimate its 
amount, we must make a tentative selection of the 
bracing angles to be used. It will be evident, from 
an inspection of the stress diagram, that the loads 
upon the bracing angles due to external forces are 
very light, and it is known that the shear stresses 
associated with the secondary loadings are also very 
moderate. The minimum permitted thickness is 
} in., and the preliminary selection of angle size 
will be regulated by the provision of an acceptable 
ratio. The specification B.S.S. No. 357 restricts 





l 
this, in this application, to a value of ; = 200. The 


|smallest practical angle for this class of work is 


Therefore arm of C D to balance the above moment |2 in. x 2 in. X } in., the least radius of gyration 


80-64 | 

227 

In constructing the frame diagram, Fig. 3, we 

have two forces C D and D E unknown, in amount, 

but CD is known, in direction. Therefore, taking | 
moments around the jib foot pin, we have :— 

Moment of AB = 5-6 x 7:1 39-7 

BC = 2-9 x 32-5 94-4 | 

134-1 

6-1 ft. 


Moment arm of C D = 

a = 22 tons 

: 6-1 ia , 
Insert C D to scale in Fig. 3, close D E, and it | 

will be found that D E is parallel to the centre line 

of the stem of the jib, and has a value of 29-5 tons 


Therefore C D 





of which is 0-39, so that it could be used on centres 

up to 78. Its section modulus is 0-24, so that the 

weight of a 150-lb. man upon it, at its longest 

150 x 78 

centres, would produce a stress of only 7x0 94 
122 lb. per square inch. 

The bracing angles, being connected at their ends 
by welding to substantial main angles, the assump- 
tion of fixed ends is almost justified. We have, 
however, to consider the contribution of the strength 
of the bracing bars, properly connected, to the 
general rigidity of the structure and, furthermore, 
they should resist, successfully, reasonable acci- 
dental shocks possible in transit and in service. 

We will therefore adopt, tentatively. 2-in. x 2-in. 
= 4-in. angles for bracing the vertical sides of the 
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jib (where the connection centres do not exceed of structure, at the head, is estimated at 64-5 lb. this stress will be practically the same for the full 


48 in.), and for bracing the upper and lower sides 
of the cantilever. For the transverse bracing of the 
stem (where connection centres run up to 67 in.), 
2}-in. x 2}-in. + }-in. angles will be used. When 
bracing bars are arranged, as in the present case, 


64-5 
32-2 


At the centre O it diminishes 


per foot, the inertia force there will be : 


2-0 Ib. per foot. 
16-5 ; 
: 7 0-82 lb. per foot. In the stem 


inclined at 60 deg. to the axis, the net length of | the inertia per foot at “ O” is also 0-82 Ib. per foot, 


bracing is twice the length of the member to which 
they are attached. 


diminishing to practically zero at the foot. These 
triangularly distributed inertia loadings are very 


We can make a preliminary estimate of the small, comparatively, and will be added to the 


weight of the jib as follows : 
Cantilever 


4 x 24 at 9-72 934 Ib 

8 « 24 at 3-19 612 ,, 
1,546 64-5 Ib. per toot 

Stem 

4 x 38 at 9-72 1,475 

4x 38at3-19 = 483 

4x 38 at 3-61 548 
2,506 66-1 Ib. per foot 
4,082 

Add 10 per cent. 
for sundries 105 

4.457 1-98 tons 


We have accordingly assumed the total weight 
of the jib to be 2 tons, and have indicated the end 
reactions, of 1 ton, in the diagram. 

rABLE I 


Unit-Tons per square inch 


Exter Dead 
nal Weight 
Diagram = Load Load 
Mem Angle section Area Loading ing ing 
ber iu Sq. in (Fig. 5 
Tons 
i ID 
‘ 
As t i su “ 
ho ‘ ] ’ 0 
‘ ‘ rl m¢ 65 2-8 0-045 
I ‘ ‘ st ' j > O44 
4 ‘ ‘ st ee 510 149 
Al ‘ ‘ ail) 75 2-¢ Small 
10 2 j 93 Os O-s 09 
14.1 > j os 0 a Small 
20.21 “” j o-9 “ a sinall 
37.38 i 0-087 Tt) ) 
3.54 ix 2x4 on 0 


For calculating the wind loading W, the wind 
pressure is specified to be assumed at 5 lb. per 
sq Uae toot, under service conditions, acting upon 
one and a half times the area presented to the wind. 
Wind may be assumed to act in any horizontal 
direction, but it is its action upon the jib, as seen 
in elevation, that requires special consideration 
here. The bracing angles present their external 
corner to the wind, as shown in Fig. 2 : consequently 
v2 side of angle, viz. 
2-in. angles, and 3-18 for 2}-in. 


their projection 

2-83 for 2-in. 

2}-in. angles. 
The assumed wind load per foot-run will therefore 


be 


On the main angles 2 1 1-5 , 5-0 
Bracing angles 2 » 83 1-5 ‘ 3-53 
l’er foot-run of jib 8-53 

Ib 


I'he effect of the horizontal wind loading upon the 
jib, in elevation, is to bend it, as a cantilever secured 
at its base (for the tie rods, obviously, afford no 
lateral support, being parallel to each other). In 
addition, wind upon the cantilevered 
portion produces torsion in the stem of the jib 
resisted by the jib foot attachments. 

The loading, |, is the transverse force induced in 
the jib due to its own inertia when subject to slewing 
acceleration or deceleration, specified to be assumed 
at 1 ft. per second per second measured at the jib 


press.ire 


z 


head Since P » we have, in the present 
eae 
case, | 45.9 80 that, at the jib head, the inertia 


force is 4 of the weight per foot, diminishing to 
zero at the slewing axis 


Since the weight per foot 


wind force in tabulation, for they may operate, upon 
the same elevation, in the same sense. 

When the slewing motion of a crane is accelerated, 
it is observed that, at first, the load lags behind, 
causing the crane rope to be inclined to the vertical. 
This imposes a corresponding horizontal reaction L 
along the axis of the jib-head pin. The specifica- 
tions stipulate that this reaction shall be assumed 
to have a value of *& of the suspended load, in this 
case, 0-094 ton. 

The loading S is the bending shear due to the 
loadings A, B, C, D and E. Fig. 3 shows the 
resulting web stresses under loading “A” only. 
For the other loadings, the effect upon selected 
critical members will be investigated. 

The specifications require that the column shear 
C shall be assumed to be 2} per cent. of the axial 
loading on struts. 

As may be imagined, loadings W, | and L produce 
appreciable torsion, T, in the stem of the jib. To 


SUMMARY OF STRESSES ON CRITICAL MEMBERS 


Tension, Compression 





ae Bending 
vading 
and Swinging Shear Torsion Column (om. 
mh Load (Dead- onstem. Shear bined Stress 
otra Weight) - Allowed 
Loading - Stress 
(Maxi- iby 
mum) B.S.8 
A I Ss I ( 
s ) ) 11 12 1 
O49 4 ous “ 4-32 
»- Oe 0-099 , 
-OLL + 0-13 + 1-680 ‘ 2 
0-126 +4 0-140 ) + 1-680 i 
" j O- Of 
| } 0-108 ) ‘ ) 4-7 
4 0-06 
Small 0-45 
mall 1 452 0-76 
+ 0-652 ) + on 0-776 
122 4 “) 0-572 
stiffen the structure under this loading we shall 


insert two panels of diagonal bracing transversely 
in the structure between O and the foot of the jib, 
und the bend would also be transversely braced. 
Chis prevents the cross-section from getting out of 
square under torsion. 

Referring to the plan at the top of Fig. 1, we 
have, upon the cantilever portion, the following 
loadings :—({a) due to wind, 8-53 Ib. per foot 
uniformly distributed; and (b) due to inertia, 
2 lb. per foot at the head, diminishing to 0-82 Ib. 
per foot at “0.” The inertia loading, being so 
small, we shall neglect its variation and add 
the maximum value, 2 8-53, giving an assumed 
uniformly distributed loading of 10-53 lb. per foot. 
The resulting bending moment at O 

w i? 10-53 o4* 


» » 


3,030 Lb.-ft. 
1-36 ton-ft. 


We have also, at O, torsion due to the loading 
L, amounting to 0-094 x 15-1 1-42 ton-ft. 
The total torsion at O is thus :—1-42 + 1-36 

2-78 ton-ft., and this is resisted, at the foot of 
the jib, by supports 5-5 ft. apart. The reaction at 

® .9 


each support is thus ~ 0-506 ton, and we 
»” 


shall calculate the stresses in the main and bracing 
angles by assuming that the stem is held at O and 
one plane of bracing subjected to its associated 
transverse force of 0-506 ton at the jib foot. 
The effective width of the stem, at O, is 4 ft. ; 
therefore the stress in the selected 4-in. 4-in, 
0-506 x 38 
}-in. angles is 1-68 tons per square 


. x 2-86 


inch. Owing to the triangular form of the stem, 





length of the main angles. The shear here is 
0-506 ton over the entire length of this side of the 
jib, for this loading, and produces 0-506 x 1-15 

= 0-583 ton load in the bars inclined at 60 dey 
(cosec 60 deg. = 1-15). 

Tabulation of Loadings.—We are now in a position 
to tabulate the loadings, upon critical members, to 
ensure that they are stressed within the require 
ments of the specification. Table I summarises the 
stresses, upon critical members, under the specified 
loadings. It is clear that the loadings W, I, L, 
T and C are reversible, in service, and consequently, 
in adding such stresses, that kind of stress that will 
produce the greatest total in column 12 is selected. 
Specification B.S.S. No. 327 covers, specifically, jibs 
of the straight pattern, but it is thought that its 
requirements may fairly be applied to the stem of 
a bent jib, where, apart from torsion, the conditions 
are similar. 

It is stipulated that, for combined axial compres- 
sion and bending, the combined stresses in any 
section of the jib shall not exceed :— 


; : i. 
F, = fe + 6-22 (1 ¢) (: 0 -0023 -) 


where 
fe = compressive stress due to axial load only. 
and 
F, = permissible compressive stress for axial com- 
pression only. 
: ; F l 38 

Now, in the stem at its centre, = om we 
and the maximum conditions are probably to be 
found in the member A21 where f, = 2-68 tons 
per square inch, and the sum of the secondary 
stresses is 1-869 tons per square inch, which is 
70 per cent. of the primary stress. 

Referring to Graph I, accompanying the specifica 
tion, we find that a combined stress F, = 5-25 tons 
per square inch would be permitted, whereas the 
actual combined stress is seen from Table I to be 
4-549 tons per square inch. If we had selected 
3}-in. x 3}-in. x }-in. main angles, the unit stress 
here would be 5-16 tons per square inch, just withi 
the specified limit, and the saving of weight in th: 
jib would be 315 Ib. 

In view of the torsion introduced by loading | 
in this type of jib, but absent in a jib of the straight 
pattern, it is suggested that the slight margin 
(13-5 per cent.) afforded by the adoption of 4-in. 
4-in. 2-in. angles is desirable, and it is secured by 
only 7 per cent. increase in weight. 

Now, considering individual angles as sub-struts, 
we may investigate Al5. Here, f; = 2°67 ton 

48 


0-78 


30-4 


per square inch ; 61-5 ; and the ratio 


secondary stress 


40-5 per cent. Graph I of the 


Specification permits F, = 4-75. 

Welded Connections.—Welded connections would, 
in this case, probably be made with ,-in. fillets 
The allowable shear stress upon a fillet of this size 
is 2,500 Ib. per lineal inch. The length of weld on 
each leg of the bracing angle would probably be 3 in.. 
of which 2}-in. can be taken as effective, giving 4 

2,5€0 
2,240 

The most heavily-loaded bracing bar in Table | 
is 9.10, which supports a maximum of 1-745 
x 0-937 = 1-63 tons only. The welded attach- 
ment would easily permit the angle to be bent 
transversely beyond the elastic limit, so that the 
full bending value of the bracing angles is available 
in maintaining the cross-section square under 
torsion. 


total stress 


5 . 4 
shear value of 5-6 tons. 








Coat Propuction iv GermMany.—The coal produced 
in Germany during March totalled 16,868,780 metric tons 
compared with 14,864,925 metric tons in February, and 
16,698,100 metric tons in March, 1938. 

Tue Team VaLLey Trapine Estate.—The number « 
industrial and commercial tenants in the Team Valle) 
Trading Estate, Gateshead, and on the smaller sites 
Pallion, West Auckland, and North Shields, for whi 
Messrs. North Eastern Trading Estates, Limited, a: 
responsible, is now 138, an increase of 7 since Februar 
Of these, 101 are in production and employing 3,05 
people, an increase of 905 since January 1. A further 
557 persons are employed on constructional work 
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PHENOMENA OF LIQUID HELIUM. | quantities not so well. Moreover, the conductivity | diameter by Misener and Allen at Cambridge, he 


In a Friday evening discourse, delivered at the 
Royal Institution on May 19, Professor J. D. 
Cockcroft, the newly-appointed Jacksonian Pro- 
fessor of Natural Philosophy at Cambridge, spoke 
of the two forms in which liquid helium existed, 
known as Helium I and Helium II, and explained 
three peculiar properties associated with the latter. 
it conducted heat two hundred times better than 
any other known substance; it was one million 
times more fluid than any other liquid; and it 
flowed spontaneously in thin films over boundary 
surfaces. Helium, the lecturer said, was first 
liquefied by Kammerlich Onnes, at Leyden, in 
1909. Its boiling point was 4-2 deg. absolute, and 
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| increased with decreasing temperature and reached | added, showed that the liquid flowed through these 
|@ maximum at 2-1 deg., below which it decreased | tubes one million times as rapidly as the most fluid 
again. | liquid previously known. By packing a thousand 
Certain anomalies were observed while using | stainless-steel wires in a German-silver tube and 
this apparatus; for instance, at the lowest tem-| drawing. the whole through dies, capillary spaces 
peratures, the level of the liquid rose, whereas; 10-5 cm. in diameter were produced. The rate 
it should have fallen, with increasing pressure. of flow of Helium II through these was found 
To investigate this, Dr. Allen placed an open/|to be 20 cm. per second with an applied pressure 
glass tube with a heating coil, in liquid helium, of 100 dynes per square centimetre, whereas hydro- 
as shown in Fig. 2, and passed a current through | gen gas, the least viscous substance previously 
the coil. Again the level inside the tube rose, | known, only flowed through at the rate of 10~* cm. 
which showed that as heat flowed down the tube| per second. Another striking result obtained was 
a force acted in the opposite direction which caused | that the flow became almost completely independent 
|of the applied pressure. Summarising the results 





it was found to remain liquid at the lowest tem- 
peratures obtainable. This unique property was 
due to the fact that the energy of oscillation of its | 
molecules, the “zero point energy,”’ was so high 
that it could not be solidified by cooling under! 
reduced pressure.* As the pressure was reduced, 
the temperature of the liquid fell and between 
4-2 deg. and 2-2 deg. absolute it behaved like a! 
normal liquid, this being the Helium I previously 
wentioned. Below 2-2 deg., however, it changed 
its properties completely. This latter form, 
Helium IT, contracted on heating and the specfic 
heat rose suddenly and then fell again with con- 
tinuously decreasing temperature. This, it was 
explained, was similar to the change of the specific 
heat of alloys with temperature, which had been 
shown to be due to a change from “ disorder ” to | 
‘order’ of the molecules _ composing them. | 
Helium [I was therefore assumed to have a specially 
ordered arrangement. Further evidence for this | 
fact came from a study of the entropy curves of | 
Helium II. Entropy might be regarded as a measure | 
of order in a substance. It had been found that the | 
entropy of solid helium and Helium II tended to} 
become equal with decreasing temperature. Since 
solidification implied an ordered arrangement of 
molecules, it was concluded that Helium II had 
some order as well. 

The transition from Helium I to Helium IT was 
then demonstrated by the lecturer. For this 
purpose a Dewar flask containing Helium I was 
connected to a vacuum pump, and by projection 
un to the screen, the liquid inside the flask was seen 
to be boiling. The boiling continued until the 
temperature had been reduced to 2-2 deg. by the 
forced evaporation, when it suddenly ceased and 
the liquid became quiescent ; this was the transition 
point and the liquid was then in its ordered form, 
Helium IT. 

Referring to the thermal conductivity of Helium IT, 
the lecturer stated that Professor Keesom first 
made experiments to measure this property some 
two years ago. By the method usually employed | 
for determining the conductivity of a liquid no 
temperature difference could be detected at the’ 
opposite faces of a thin slab through which heat Reet 
was passed. This implied a very high heat conduc- senses 
tivity. The experiment was repeated under condi- Passes eet 
tions suitable for a highly conducting substance by SER OEE 
making the heat flow through Helium II contained | a oe 
in a long capillary tube. A small temperature | 
difference between the ends could then be detected, | the liquid to rise. This, Professor Cockcroft pointed 
and it was found that, as previously mentioned, the | out, was a phenomenon never before observed, since 
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liquid conducted heat two hundred times better | it followed that the flow of heat down the tube was 


than any other known substance, solid or liquid. | associated with momentum, some of which was 
New experiments were then carried out by Dr. Allen | transferred to the walls of the vessel, whereas the 
at Cambridge to measure the very small temperature | ordinary waves by which heat is transferred do not 
differences as accurately as possible. The apparatus | convey momentum. This was strikingly demon- 
used is illustrated by the slide reproduced in Fig. 1.| strated during the lecture by the production of a 
Helium IT was confined in a small capsule, which | liquid-helium “fountain.” A capsule nearly filled 
acted as its own pressure gauge, and had an electric | with fine emery powder and provided with a small 
heating coil in the position shown. The temperature | heater coil was partially immersed in Helium II, 
difference at the two ends of the column produced | as shown in Fig. 3. When a current was passed 
® vapour pressure difference which altered the level through the coil, the upward momentum imparted 
of the surface of the liquid, and, since pressure and | to the liquid was sufficient to cause it to spurt out 
temperature were related, by measuring the altera-| of the top of the capsule in the form of a jet. 
tion in liquid level, the pressure, and hence the! ‘The lecturer then discussed the abnormal viscosity 
temperature, could be determined. This method | of Helium II. He stated that it had originally been 
was accurate to 10~* deg. It was then found that! shown by Misener and Burton, working in Toronto, 
the heat conductivity was not constant; a little| and using an oscillating cylinder method, that the 
heat was conducted extremely well, but larger | viscosity decreased by a factor of ten at the transi- 
a I | tion of Helium I into Helium Il. Experiments 
| made on the flow of Helium II through long fine 
capillaries, a few thousandths of a centimetre in 


* Solid helium was not obtained until 


Keesom succeeded in producing it by cooling the liquid 
under pressure. 





| obtained, Professor Cockcroft said it had been 
| found that the dependence of the velocity of flow 
|on pressure became less (a) as the diameter of the 
‘capillary was reduced; (b) as the capillary was 
‘lengthened; and (c) as the temperature was 
lowered. 
| The third pecularity shown by Helium II to 
| which the lecturer referred, was first noticed by 
| Onnes sixteen years ago. He observed that if two 
| vessels containing the liquid were placed in com- 
| munication with each other the levels tended to 
jequalise. A year ago Mendelssohn, working at 
| Oxford, investigated the phenomenon in greater 
| detail. He found that a test tube partly immersed 
|in a vessel containing Helium IT filled slowly as if 
| there were a small hole in the tube, and if the tube, 
lafter being partly filled, were raised out of the 
| liquid, the liquid it contained dripped out. There 
|were two possible explanations of this; assuming 
that the tube was not porous, either the liquid 
evaporated and recondensed, or it could travel 
| over the surface in a thin film. To test this, copper 
| wires were introduced, their opposite ends dipping 
| into both vessels, and it was then found that the 
| rate of transfer was increased proportionally to the 
| surface of the connecting wires. The conclusion 
| reached was that surfaces in contact with Helium IT 
| became covered with a thin film of the liquid moving 
| with appreciable velocities. The thickness of the 
film was found to be 4 x 10-* cm. Next, the rate 
of surface flow was investigated and was found to 
increase with decreasing temperature, having a 
| maximum, at 1-5 deg. absolute, of 0-75 x 10~* c.c. 
per second per centimetre width of surface. 

The existence of this surface film suggested an 
|explanation of the other phenomena exhibited by 
|Helium II. Capillary flow behaved like surface 
| flow ; both commenced at the transition point and 
| thereafter increased with decreasing temperature, 
and the velocity in the finest capillaries was approxi- 
| mately equal to that of surface films. The mobile 
surface film in a capillary prevented the normal 
| retardation of the central core of the liquid by the 
| walls and dragged it along with a velocity nearly 
equal to that of the film. This might also provide 
| an explanation of the high thermal conductivity. The 
| heat was carried by mass transport, and the con- 
ductivity should, therefore, be largely determined 
by the specific heat of the liquid. This had been 
found to be the case; as the temperature fell the 
conductivity rose to a maximum, in the same way 
as the specific heat, before falling again to a much 
lower value at 0-5 deg. absolute. 
Since buth the viscosity and conductivity might 
be explained by the surface film phenomenon, 
attempts had been made to find the probable cause 
of this latter effect. The first idea, that Helium II 
was a crystalline liquid, had been investigated by 
taking X-ray photographs, but no definite confirma- 
tion had been obtained; in fact, the results were 
just like those produced by any other liquid. An 
alternative suggestion had, however, been put 
forward. It was first shown by Einstein that as 
the temperature of liquid helium was lowered 
beyond a critical value some atoms must condense 
into a state of zero energy. London and Tisza, 
working in Paris, had shown that this critical 
temperature was 2-19 deg. absolute, and further 
assumed that condensation took place more readily 
near the walls of the vessel. Thus, the surface film 
was regarded as having a high density of condensed 
atoms. Such a film would explain observed pheno- 
mena, such as the “ fountain effect.’”” When heat 





was given to the liquid at one point in the tube, 





some of the condensed atoms near the walls 
“evaporated,” absorbing heat and others flowed 
along the walls to take their place; a circulation 
was thus set up in the liquid in opposition to the 
flow of heat. This hypothesis was supported by 
experiments due to Mendelssohn, which proved the 
converse to be true, viz., that flow produced heat, 
for by reversing the process and running Helium II 
out from a vessel through fine powder, a small rise 
in temperature was detected. 

The lecturer concluded by pointing out that 
although a general picture had been obtained of 
the phenomena shown by liquid Helium LI, every- 
thing was not yet known. For example, it was 
surprising that the rate of flow did not reach 
molecular velocities and although capillary flow 
was almost independent of the pressure and tem- 
perature differences producing it, the maximum 
velocity was only 20 cm. per second. Thus con- 
siderably more research had still to be carried out 
for the elucidation of this and related subjects. 





THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue forty-fourth Annual Convention of the Lncor- 
porated Municipal Electrical Association is being held 
this week at Harrogate, under the presidency of Mr. H. 
(, Lamb, M.Inst.C.E., M.L.E.E., chief engineer and 
manager of the Manchester Corporation Electricity De- 
partment. The programme contains two papers of tech- 
nical interest, one by Messrs. P. J. Robinson and Mr. 
i. L. Morland, on distribution, and the other by Mr. 
J. M. Kennedy, on the relationship between electricity 
supply undertakings and air-raid precautions, Two other 
communications deal respectively with certain difficult | 
problems of finance and, what it is now fashionable | 
to call, propaganda. Contrary to what has been the | 
practice of recent years, there no exhibition of | 
domestic and other apparatus. It is understood that 
this is due to the difficulty of finding a suitable hall, 
but it seems to have had little effect on the attendance, 
which is both large and representative. As usual, a 
number of social functions have been arranged, and 
these included a reception by the President and 
Mrs. Lamb at the Royal Hall, on Monday evening, 


June 5, 
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PRESIDENTIAL ADDRESS. 


The general business of the Convention began on 
Tuesday, June 6, when the proceedings in the Royal 
Hall were opened with a civic welcome by the Mayor of 
Harrogate (Councillor H. Dawson, J.P.). After express- 
ing the thanks of those present, Mr. Lamb delivered 
his Presidential Address, in which he began by giving | 
figures, reproduced in Table I, showing twelve coun- | 
tries in order of their electrical consumption per head 
of population : 


Taste I. 
KWh. from 
Country. Year Total 
Public Private kWh 
iblic 
Supply. Industrial } 
Plants 
Norway 19a8 Ws4 | 1,670 2.654 
Canada 1936 1,910 
Switzerland 1037 72 Sus 1,122 
Sweden 1937 758 361 1,119 
U.S.A 1937 787 201 PSs 
Finland 1937 688 
Germany | 1937 i83 270 653 
Belgium 1037 208 332 | 630 
New Zealand 1937 615 6 621 
(ireat Britain L937 414 174 588 
France 1937 | 278 113 391 
Czecho-Slovakia 1937 | LO9 175 2a4 
| 
From this, it would be seen that although Great 


Britain came tenth in the list of total consumption per 
head of population, she was seventh or eighth when 
public supply only was considered, It should also be 
pointed out that the only European countries with 
higher figures than these of Great Britain, for output 
from electric public utilities, possessed substantial 
hydro electric resources and some had very largely 
electrified their railways. Owing to the relative unim- 
portance of water power in Great Britain, useful com- 
parisons could only be made with countries or areas 
relying on steam power. Table II, therefore, compared 
development (public supply only), firstly, between 
London and New York, and, secondly, between Lanca- 
shire and the area of the Detroit Edison Company, in 
Michigan, U.S.A. ; 

In the case of London and New York, the areas and 
populations were very similar, but the number of con- 
sumers in New York was much in excess of the London 
figure. Consequently, while there was not a great dea 
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of difference in the consumption per consumer, there 
was a substantial difference in the consumption per 
head of population. With regard to the other com- 
parison, the population density in Lancashire was far 
greater than in Detroit, but again the number of 
consumers in relation to population was much higher 
in the American area, and the consumption per head 
of population was more than double. From this, it 
appeared that in all categories we had arrived to-day 
at the stage reached some years ago by those countries 
where the use of electric ity had developed most rapidly. 
It was not, therefore, unreasonable to conclude that the 
consumption of electricity would continue to rise in 
Great Britain until it reached a figure considerably in 
excess of what had so far been attained. It was note- 
worthy that the comparatively high consumption in 
the United States was not attributable to exceptionally 
low tariffs, nor to lack of competition from other forms 
of energy. Moreover, it had not been accompanied 
by a correspondingly low gas consumption. 
Continuing, the President said that one of the 
consequences of recent electrical legislation had been 


the constantly reiterated complaint from the gas 
TaBie. II. 
Greater Greater Lan- 
Territory London New York.| cashire. Detroit 
Yeer 1936-37 1937 1936-37 
Area-—sy. miles 693 700 1,867 
Population 8,202,000 8,000,000 4,928,000 ? 





Consumers 
Average over 


year 1,827,604 | 2,337,907 905,250 623,629 
Per cent. of 
population 23-28 29-22 18-37 24-41 
kWh sold 
To ultimate 
consumers 
(millions) 4,022 -6 5,605 -3 2,288-1 2,718-9 
Per consumer 2,201 2,398 2,528 4,360 
Per head of 
population 490 701 44 1.0¢4 
kWh sold per 
head of 
population 
Domestic and 
commercial 238 313 152 418 
Industrial 153 233 270 593 
Street lighting 11 18 8 25 
Traction 88 iil 34 28 
Miscellaneous 26 
Total 490 701 464 1,064 
Revenue from sale 
of electricity (£) 
Total (thous.) 19,943 9,433-3 11,292-0 
Per consumer 10-912 10-421 18-107 
Per head of 
population 2-432 1-914 4-419 
Revenue obtained 
per kWh 
sold (pence) 
Domestic and 
commercial 1-678 1-737 1-605 
Industrial 0-340 0-602 0-569 
Street light- 
ing 0-886 0-939 0-946 
Traction 0-515 0-746 0-513 
Mean for all 
supplies 1-190 0-989 0-983 


industry that the electricity industry had become the 
spoilt child of Parliament. Far from giving State aid 
to the electricity supply industry, Parliament had, in 
fact, placed considerable burdens on the industry with 
a view to benefits in the long run. If the gas industry 
proposed to petition Parliament for a Central Gas 
Board to control the production of gas, or for Gas 
Commissioners to impose regulations and __ inflict 
penalties, the keen support of the electrical industry 
could be promised in advance. As regards the panacea 
so dear to the hearts of all non-trading municipal 
officials, but anathema to all those who are responsible 
for the development of the electrical industry— 
namely, amalgamation under one control of the gas 
and electricity undertakings—most enlightened gas 
engineers recognised that some measure of competition 
could not be avoided, and was good for both. Indeed, 
the President of the National Gas Council had recently 
said that fair competition was exactly what the gas 
industry welcomed. He admitted that such competi- 
tion would yield to electricity not only industrial and 
domestic power, lighting and railway transport, but 
also some part of the immense field of domestic heating. 
The reasonableness of this statement might well be 
commended to those municipal authorities who appeared 
to think that competition between the two industries 
was not in the public interest. 

The contention that electric heating was contrary to 
the national interest must, however, be strongly 
opposed, A constantly growing number of consumers 
found it a convenience to supplement their normal 
heating system by electric radiators, and the demand 
characteristics thus created were favourable to the 
supply undertakings. As a _ practical illustration, 
while the total mid-winter demand on the Manchester 
undertaking was about 200,000 kW, the known con- 
sumers’ connections for room heating alone exceeded 





| output were therefore also insufficient. 
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200,000 kW. The annual consumption of electricity 
by these radiators must be considerable, though their 
simultaneous maximum demand at the time of the 
system peak was not very large. The President of 
the National Gas Council had recently stated that to 
meet the Sunday cooking load of the London gas 
companies would require two and a half times the 
total installed capacity of the generating stations 
serving the Metropolitan area, and would cost 
300,000,0001. There were, however, 370,000 electric 
cookers now installed in the London area, and experi- 
ment showed that these set up a simultaneous demand 
not exceeding 314,000 kW. The week-day maximum 
demand on the power stations serving London exceeded 
the Sunday load at mid-day by 860,000 kW. There 
was therefore at present plant capacity available on 
Sunday mornings to supply the demand of 1,010,000 
electric cookers, in addition to the existing 370,000. 
If the two million homes of Greater London adopted 
electric cooking, provision would have to be made 
for a further 620,000 cookers, and this would mean 
that the plant capacity would have to be increased 
not by 5,000,000 kW, as stated by the President of the 
Gas Council, but by 527,000 kW. The normal rate 
of increase in plant capacity would adequately provick 
for this. This illustration merely emphasised the effect 
that diversity of demand had on electricity supply 
economy, and, while admitting there were at present 
limitations to the use of electricity for space heating, 
there were no such limitations in the case of cooking. 
The same might be said of water heating, and of many 
processes in industrial heating. 

Turning to the establishment of the national grid, 
Mr. Lamb said that after some five years’ experience 
it might not be inopportune to enquire whether the 
results had come up to expectations and, if not, whether 
they had been sufficiently satisfactory to justify the 
expenditure. With regard to the first question the 
Weir Committee estimated that the capital expenditure 
would reach 29,000,0001. by 1940, while for frequency 
standardisation the estimate was 10,500,0001. Actually 
by the end of 1938 the expenditures were 39,000,0001. 
and 17,000,0001. under these two headings. The 
estimates of the annual expenses of the grid per unit of 
On the other 
hand, the estimates of consumption had been remark- 
ably accurate and the forecast that the sales of elec- 
tricity would reach 500 kWh per head in 1940 was 
likely to be realised. In this connection it was a mis- 
conception to suppose that the undertakings owning 
selected stations obtained their electricity at the cost 
of production. Actually these undertakings were 
compelled to purchase their electricity from the Central 
Electricity Board, the basis in most cases being the 
cost to them as it would have been if they had had to 
generate their own requirements under the conditions 
existing prior to the Act of 1926. They paid therefore 
not only for the actual cost of production, but also for 
hypothetical capital and operating charges, that is to 
say for expenditure, fixed and running, which would 
have been incurred had the power stations still been 
operating as individual units. Selected station owners, 
in fact, paid by far the larger part of the revenue 
required to enable the Board to meet its annual 
expenses. 

In practice most of the 106 selected station owners 


| found that their position in the grid scheme was that 


they had provided the heavy demand which made 
large scale production possible, had supplied the tech- 
nical staff for the construction and operation of efficient 
power stations and had raised the capital and built 
stations on sites which would give the lowest cost of 
production. For these services they received no 
recompense and it was hardly surprising that this 
purely altruistic role was accepted with a complete 
absence of enthusiasm. The answer to the question, 
have the results obtained come up to expectations 
must therefore be in the negative so far as the greater 
part of the electricity supply industry was concerned. 
For this result the Central Board was in no way re- 
sponsible. Indeed, it had expressed its readiness to 
enter into an agreement with the whole group of 
selected station owners in each area with the object 
of ameliorating injustice. This would not, however, 
affect the general position, namely, that few of the 
large selected station owners had on balance derived 
financial benefit from the 1926 Act. 

As regards the question whether the expenditure 
on the grid had been justified the answer was in the 
affirmative. Calculations showing a net saving of 
2,310,0001., or about 6} per cent., on the total cost of 
production, including the Board’s expenses. This 
result must be regarded as satisfactory after only five 
years’ operation and provided the output continued to 
rise, the saving might be expected to increase each 
year in the future. Apart from the question of savings, 
engineers generally would admit that the scheme of 
intercommunication was sound in principle, had been 
well carried out and had made possible still further 
economies in generation by taking advantage of the 
base load system. With a relatively small number of 
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base-load stations the installation of high economy 
plants, which might be expensive in first cost, became 
justified because of the very high load factor at which 
they were worked. 

One of the chief inducements to the greater con- 
sumption of electricity was the constantly falling price 
and it was pertinent to ask whether this trend was 
likely to continue. In the past the principal reason 
for lowering charges had been the fall in the cost of 
generation and because no fall had been shown in the 
cost of distribution there was a tendency to draw 
certain conclusions for which there was little justifica- 
tion. Insufficient weight had been attached to the 
unprecedented activity in constructing distribution 
systems during recent years, but at the present rate 
of extension it would only be a few years before dis- 
tributors were laid in all the streets of towns and 
villages. The burden of distribution capital charges 
had passed its maximum about six years ago and 
had since become progressively lighter. This down- 
ward trend would continue in the future. In recent 
years, too, large sums had been spent out of revenue in 
changing from direct-current to alternating-current 
distribution and in removing the serious nuisance of 
non-standard voltage. In Manchester, for example, 
58,000 consumers had been changed from non-standard 
to standard voltage and 48,000 from direct to alter- 
nating current during the past eleven years. 
estimated that this work would be completed in 
another three years at a total cost of almost 1,000,0001., 
hut that this would have been liquidated by cumulative 
savings in standing charges and operating expenses. 
Statistics given in the McGowan report showed that 
between 1924-25 and 1933-34 there had been a tend- 
ency for distribution capital expenditure to rise both in 
relation to the number of consumers and to the amount 
of electricity sold, this giving the impression that 
distribution was becoming less efficient. This was 
correctly ascribed to the connection in increasing 
numbers of the smaller premises and to the develop- 
ment of the more sparsely-populated areas. Since 1934, 
the sales per pound of capital expended had shown a 
satisfactory rise, and there was no reason to doubt 


that this upward tendency would continue with con- | 


sequent beneficial effect on charges to consumers. 


Comparing private and public ownership of elec- 


tricity supply undertakings in this country, Mr. Lamb 


said it was reasonable that during the past eighteen | 
years, about two-thirds of the consumption had been | 


consistently supplied by the latter, and a little more 


than one-third by the former type of undertaking. | 


The mean charges were almost identical and the same 
applies to the charges for industrial power. As regards 
sales for lighting, heating and cooking, however, the 
mean charges of the municipal undertakings were sub- 
stantially lower than those of the companies. It could, 


therefore, rightly be claimed that in introducing low | 


charges to domestic consumers, the municipalities had 
led the way and that the companies were following at 
about a four-year interval. The weakness of the 
municipal system was a disinclination to take risks, 
and only to spend capital on what had already become 
a proved success. It was unlikely, for example, that 
we should have seen such great and rapid progress in 


efficient generation if electricity supply had everywhere | 


been confined to municipal control. Another weakness 


was the reluctance to recognise that ability was all | 
important and should be paid for, while mediocrity | 


was dear at any price. In this country, however, the 
success achieved by public ownership left no room for 
doubt that this principle would ultimately prevail 
throughout the electricity supply industry in Great 
Britain. 

(To be continued.) 








BENTONITE CLAY AND ITS USES. 


BENTONITE, an extremely fine-grained clay formed 
by the weathering of wind-blown volcano ash, was 
originally observed in the Fort Benton shales of the 
Upper Missouri valley, from which it takes its name. 
Other deposits have been found in many parts of the 
American continent, and in places subject to volcanic 
disturbances. In outward appearance, bentonite 
resembles a grey mud, but the very colloidal types 
exhibit considerable swelling characteristics on the 
addition of water. In the United States, where ben- 
tonite is extensively used, the natural product has 
been divided into two types, according to its powers 
of water absorption. The highly swelling clays are 
called bentonites, and those with swelling characteris- 


tices comparable with ordinary plastic clays, are termed | 


sub-bentonites. In the engineering world, sub-ben- 
tonites have many uses, particularly for mining, where 
they are compounded in the mud fluid pumped down 
the drill pipe, to flush away the cuttings and bring 
them to the surface through the outer casing. Further 


uses are for sealing the walls of the borehole, and for | 


preventing an undesired escape of gas. The highly- 
colloidal type is used in foundries for rejuvenating 








It was | 
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moulding sand, and in many industries as a general 
binder. On account of its sealing properties, bentonite 
is employed in civil engineering for stopping the seepage 
of water through, and under dams, and for rendering 
beds of sand less pervious. In this connection its ability 
to remain in fine suspension makes it particularly suit- 
| able for a grouting process. The addition of bentonite 
| to cement makes a very tough concrete for resurfacing 
floors, ete. 
are as an inert vehicle for medicines, cosmetics and 
| general pharmaceutical preparations. 
Dr. Ernst A. Hauser, of the Massachusetts Institute 
| of Technology, announced last year that he had deve- 
| loped a process for making bentonite in the form of a 
film that would be a useful substitute for mica. This 
product has been called Alsifilm, on account of its 
| hydrous-aluminium-silicate composition. It is claimed 
| that these films are fireproof, waterproof, chemically 
| inert, transparent, flexible and tough, and on account 
of excellent dielectric properties it is hoped that they 
| can be marketed as insulating tapes for wrapping wires 
}and telephone cables. The formation of these films 
|is believed by Dr. Hauser, to be due to the attachment 
of colloidal particles, end to end, to form strings in a 
similar manner that pulp becomes paper; at present, 
the best method of production of these films is by the 
extrusion of a moist bentonite jelly. On account of both 
the cost of carriage and the import duties imposed 
on it bentonite is probably little known in this 
country at the present time. Deposits have been dis- 
covered in Germany with calcium occurring as the 
interchangeable base and synthetic methods are being 
employed to replace the calcium base by sodium. 
In parts of Italy, on account of their long volc&nic 
history, well weathered deposits have been recently 
| discovered of the highly-swelling type. These have 
been successfully used in that country for adding to 
moulding sands in steel production. 
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THE EXPRESSION OF POWER- 
| STATION EFFICIENCY. 


} To Tae Epriror OF ENGINEERING. 


| Srr,—I have read with very considerable interest 
| the article by Mr. W. S. Burge appearing in your issue 
| of May 26 under the above title. 

This is a subject to which many engineers have given 
considerable attention and I would suggest that the 
| question is one of sufficient importance to justify 
| serious consideration being given to some better way 
| of expressing the merit of performance in a power 
| station than is at present adopted. 

I hope that the question having been ventilated by 
| Mr. Burge, some means will be found for carrying the 
| matter to a satisfactory conclusion. 

Yours faithfully, 

I. V. Rosrnson. 

| ** Carisbrooke,” 
Walton-on-Thames. 
June 2, 1939. 


To THE Eprror oF ENGINEERING. 


Sir,—It is but rarely that I feel moved nowadays 
|to comment publicly on power station questions. 


| However, Mr. Burge’s article in your issue of May 26 | 


is of such special interest that it should receive more 
than usual attention. Mr. Burge is in search of that 
elusive factor ‘‘ Operation Efficiency,” and wishes to 
express it numerically. My memories take me back to 
| 1909-11, when, under the direction of Mr. Charles 
| Merz, I was first able to reduce this batch of unknowns 
| to figures. I do not think it would serve any useful 
| purpose to quote the figures on these old stations I have 
}in mind, except to say that his “ poor’’ would have 
| been my “ good,” and his * 
| lative. 
| effect on the numerical figure attributable to * respon- 
sibility’ as distinguished from merely arithmetical 
* Joad factor.” 

As so often is the case even to-day, the incoming 


station is used as a base-load station without any | 


further demands made on the operators than to produce 


A megawatts for B hours. The older station having | 


lost pride of place, has nominally to produce X mega- 


watts for Y hours, X and Y sometimes representing | 
| independent unknowns in the actual course of events. 


This is all quite right and proper, but the effect on the 


operation efficiency may be at times disheartening, | 
|on the claims of the unions, its award was rejected, 


unless it meets with appreciative sympathy. 
With this proviso, however, I would strongly support 


| Mr. Burge’s contention, that something much more | 
than the bare overall figure is necessary in order to | 
assess the real merits of the published results. Curiously, | 


it is mostly the undertakings with base-load stations 
that can and do carry technical staffs capable of dealing 


Other industrial uses for the raw product | 


‘LETTERS TO THE EDITOR.) 


very good”’ my super- | 
What was, however, fixed in my mind was the | 


679 


with such questions, but [ am a little dubious as to how 
far such questions could be solved with the available 
resources in a considerable number of secondary stations 
whose combined output is by no means negligible either 
technically or financially. [| am not surprised that, 
owing to the tendency of the C.E.B. gradually to collect 
the “cream” of the younger highly technical men 
which the industry has produced, this problem should 
so attract the attention of one of their well-known 
technical officers as to give r'se to such an article in 
your columns. 
Yours faithfully, 
W. M. SEtvey. 
64. Victoria-street, 
Westminster, 8S.\W.1. 
May 30, 1939. 








LABOUR NOTES. 


THE Ministry of Labour provisionally estimates that, 
at May 15, the number of insured persons between the 
ages of 16 and 64 in employment in Great Britain was 
approximately 12,667,000. This was 156,000 more 
than the total for April 17. It is estimated that on a 
comparable basis there was an increase of approxi- 
mately 440,000 compared with May 16, 1938. Employ- 
ment improved, between April 17 and May 15, in nearly 
every industry. The improvement was most marked 
in building, public works contracting, the iron and steel 

| and tin-plate industries, engineering, shipbuilding, metal 

goods manufacture, the textile industries, tailoring, 
| pottery manufacture, dock and harbour service, the 
distributive trades, and hotel, boarding house, etc., 
service. 


At May 15, the numbers of unemployed persons on 

the registers of employment exchanges in Great Britain 
were 1,234,001 wholly unemployed, 198,617 temporarily 
stopped, and 59,664 normally in casual employment, 
| making a total of 1,492,282. This was 152,112 fewer 
than the number on the registers at April 17, and 
286,523 fewer than at May 16, 1938. The total on 
May 15 comprised 1,108,893 men, 36,335 boys, 304,813 
women, and 42.241 girls. 


In the report for 1938 of the Ministry of Labour, it is 
stated that the effects of the recession of 1937-1938 were 
spread very unevenly over different areas of the 

| country. ‘The blow fell mainly upon the North-western 
; area, in which employment declined by 149,000, or 
7:5 per cent., mainly due to contraction in the cotton 
industry ; Wales also suffered severely with a fall of 
28,000, or 5-4 per cent., unemployment having increased 
mainly in the iron and steel and tin-plate industries, 
while in the Midlands there was a fall of 70,000, or 
3-4 percent. In other areas, the decline was relatively 
smaller, notably in the Northern division, where it was 
4,000, or 0-6 per cent. In the South-Eastern division 
there was no change. Thus, the Southern area of the 
country (London, the South-Eastern, South-Western, 
and Midlands areas) in which employment in recent years 
expanded much more rapidly than in the Northern 
group and in Wales, has maintained its advantage ; 
its numerical reduction in employment was less than 
one-half that of the Northern area, although the propor- 
tions of the total insured population in each are roughly 
equal, 


* Broadly speaking,” the report goes on to say, 
“employment has increased in the Southern section 
by some 40 per cent., and in the Northern section by 
only about 4 per cent. ; only in Wales has employment 
actually decreased. The effect has been to reverse 
the proportions which the two sections held of the 
total number employed. In 1923, the North accounted 
for 53-4 per cent. and the South, 46-6 per cent. ; in 
1938, the proportions were 46 per cent. and 54 per cent., 
respectively. This transition was already well under 
way by 1929, and was accelerated during the depression 
in the succeeding three years, in which the worst effects 
were felt in the Northern section ; while the recovery 


|}up to 1937 was much more marked in the Southern 


section, which also suffered less in the recession of 
1937-1938.” 

At a conference in London, last week, of representa- 
tives of the Associated Society of Locomotive Engineers 
and Firemen, Mr. W. J. Evans, of Manchester, who 
presided, disclosed that a policy which might have led 
the society to strike action was defeated by only one 
vote at the special delegate meeting called to consider 
the award of the Railway Staff National Tribunal. 
When the Tribunal declined to make any concessions 


he said, by the delegates. A resolution was moved to 
instruct the executive committee to re-open negotia- 
tions with the railway companies, and in the event of 
failure to obtain substantial concessions to withdraw 
the labour of the members. The resolution was lost 
by only one vote. Had it been carried, Mr. Evans 
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said, there was little doubt as to what would have 
happened. All the locomotive men would have gone 
on strike for the principles which they believed were 
at stake. The delegates decided, however, to instruct 
the committee to make further 
railway com panies, and the s« ciety to open negotiations 
with the two other unions. The result was, Mr. Evans 
added, that the three unions—the Associated Society 
of Locomotive Engineers and Firemen, the National 
Union of Railwaymen, and the Railway Clerks’ Associa- 
intended again to submit a request to the railway 


approaches to the 


tion 
companies for improved conditions 


Mr. Marchbank, the general secretary of the National 
Union of Railwaymen, states that by the end of 1938 
the assets of the organisation had reached the record 
figure of 2.391,386/ during the twelve 
months of 175,281/. The increase, it is added, was the 


“an mecrease 


highest in the history of the union \t the end of 
1938, the membership was 366,659 

An article in a ‘Tokio newspaper suggests that a 
recent increase in the number of fires in factories in 


the district is probably due, in large measure, to the 
the workers, resulting from unduly long 
hours of work Extensions of hours, the writer goes 
on to say, increase the frequency of sickness, accident 
and Statistics of the Department of 
Welfare show that the rate of absenteeism, which was 
5-7 per cent. in June, 1937, had risen to 7-1 per cent 
in June, 1938, and that of absence due to accidents 
from 2-9 per cent. to 4-1 per cent. 
half of 1938, work has grown continually more intense, 
particularly in the munition and mining industries, and 
it is feared that the statistics for this period will reveal 
an even more alarming state of affairs. 


latiwue of 


absenteeism 


Since the second 


To every suggestion that they should reduce hours 
the writer of the article says, the employers reply, with 
some justification, that they cannot obtain the neces 
Yet, he the shortage of labour is, 


sary labour claims, 


in fact, only a shortage of skilled workers, while great 
numbers of the unskilled remain unemployed. Here 
wain, he suggests, the trouble is not absolute, but 


It could be overcome 
s heavy 


exists only in relation to profits 
by training the vast army of unskilled workers 
task admittedly for employers, but an urgently neces 
sary In any it is argued, efforts should be 
made to increase the productivity of existing labour 
before complaining of the lack of skilled workers, and 
in this connection, the writer believes, attempts ought 
to be made to improve the technical knowledge of the 
workers already in employment, to rationalise manu 
facturing and to improve the health condi 
tions in factories 


one 


cause, 


proc CRSECR, 


that in 
Union 


and Labour 
newspapers in 


Industrial Information states 
April a number of the Soviet 
appealed to women to take up work in tractor and 
agricultural-machinery coal mines, et 
Following a speech by the People’s Commissary for 
the Fuel Industry, the wives of miners working for the 
Bokovanthracite Trust in the Donetz basin decided to 
start a campaign to encourage women to take up work 
in coal mines. The appeal published by the group 
states that during the spring and summer months the 
output of the mines usually declines on account of 
the fact that a number of men then return to agricul 
tural work. In order to meet this seasonal shortage 
of labour, the appeal urges miners’ wives to form squads 
capable of doing surface work, as this would free a 
number of men for employment underground. 

Transfer surface workers to underground work,” 
says the appeal, “ and we will take their place during 
the spring and summer. Some of us are also ready to 
undertake light underground work.” 


stations, 


Reports received by Soviet newspapers from different 
sources state that as a result of the appeal, a large 
number of squads formed of miners’ wives have under- 
taken to work in the mines during the summer. The 
district party organisations have requested mining 
directors and the tiade-union authorities to facilitate 
the housework of women taking up mining work by 
obtaining admission Jor their children to day nurseries, 
by assisting them to cultivate their kitchen gardens, 
etc. Appeals have also been made urging the wives 
of men in the metal-working and petroleum industries 
to take up work in the different undertakings 


According to the weekly organ of the International 
Labour Office, the conditions on which women are 
employed on men’s work are giving some concern in 
Germany. The Social Responsibility Office (4mt fur 
soziale Selbstverantwortung) of the German Labour 


Front has advised heads of undertakings to take the 
following measures in order to safeguard the health of 
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women workers ; work should be distributed between 
men and women according to their respective physical 
capability ; the work of women at certain machines 
should be rendered easier by changes in technique ; the 
pace of work should be adapted to women’s physical 
strength by readjusting the speed of the machines or 
reorganising conveyer work. 
pace of work leads to a falling off in output, this should 
be made up, it is stated, by extending hours of work, 
improving machines, rationalising labour processes, 
and increasing the number of workers. These reforms, 
it is admitted, would perhaps necessitate a reduction in 
time rates and salaries, but piece rates should not be 
changed. Further, the Social Responsibility Office 
has recommended undertakings employing women to 
fit foot-rests, take special measures for the prevention 


DupLeEx O1w-PuM 


If the reduction in the | 


UnIr. 


PING AND HEATING 
of accidents, introduce additional rests for persons 
employed in conveyor work, and provide nursing rooms 
and kindergartens. A special study should also be 
made, it is stated, of vocational re-training and the 
possibilities of advancement for women to managerial 
posts. In January, the Social Responsibility Offic 
instructed the Trust Councils to investigate means ol! 


| increasing the national strength by employing women 


| 





more intensely but in accordance with their capabilities. 


Various steps have been taken, it is recorded, to 
eliminate the employment of women on dangerous OF 
unhealthy work. An Order of February 8 prohibits 
the employment of women at barking wood; but 
women over eighteen years of age may be provisionally 

















ons 
mis 


the 
rial 
hic t 
of 
nen 


les. 


to 
or 
its 
but 
ally 








JUNE 9, 1939.) 


BABCOCK AND 


MESSRS. 





Kig.3. 


. 











oocannees. 
=o: 


SS 


(6851.C.) 





WILCOX, 






ENGINEERING. 








681 





LONDON. 


ENGINEERS, 


LIMITED, 



































(6851.0.) 


exempted, particularly in case of shortage of male | 


labour, provided that certain rules for the protection 
of their health are observed. In order to hinder the 
employment of women at certain exhausting operations 
in the fine pottery industry, collective rules of Novem- 
ber 30, 1938, provide that women on these operations 
must receive the same rates of pay as men; absolute 
prohibition of such work for women, it is stated, is not 
yet possible owing to the present employment situation. 
As regards the problem of women’s wages in general, 
the Minister of Labour stated, in an Order dated 
Jannary 25, that it was not yet possible to apply the— 
in itself—fair principle of equal wages for equal work, 
owing to the consequences which an increase in women’s 
wages would undoubtedly have on the price level. 
Moreover, in the metallurgical industry an increase in 


women’s wages up to the very high level of wages | 


earned by men would have undesirable psychological 
repercussions among certain groups of less well-paid 
workers (male workers in other industries and women 
employed at light work in the metallurgical industry 
itself), 


Women are also being engaged more and more as 
salaried employees and professional workers. In the 


Chamber of Industry and Commerce of Bochum. a | 


request was made to engage more women in retail 
trade, so that the men required for other work could be 
freed. For the same reason the Labour Front has 
recommended an increase in the employment of women 
in banks and insurance offices, and the National 
tailway Administration has been engaging women for 
office and counter work and as telephone operators. 
Further, the Labour Front is examining means of 
(lirecting women more towards the engineering profes- 
sions, in order to replace men in construction offices 
(draughtsmen’s work), as surveyors and in light 
industry (scientific instrument making, small-scale 
engineering construction, manufacture of household 
utensils, etc.). 
women are now appearing in all the occupations 
requiring university training; women primary and 
secondary school teachers and women doctors ; chemists 








Good openings for the employment of 
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and physicists are in great demand. 


| a course of lectures at a university (Faculty of Medicine, 
| University of Berlin). 








|OIL-FUEL INSTALLATION ON THE 
| §.S. **LLANDOVERY CASTLE.”’’ 


| 

| THovucH argument still continues regarding the 
| relative advantages of firing marine boilers by oil and 
coal, apart from the technical aspects of the change, the 


In January, for 
| the first time since 1933, a woman was entrusted with | 


| Spite of this the burners function quite effectively under 


OIL-FUEL INSTALLATION ; 8.8. ““ LLANDOVERY CASTLE,” | 


natural draught, this being of the order of 0-6 in. water 
gauge. No retarders or ferrules are fitted to the tubes. 
A Mono recorder in the main stokehold, provided with 
eight points, enables the CO, contents of the gases from 
each boiler to be watched. We understand that a typical 
CO, figure is about 13-5 per cent., and that the uptake 
temperature, as given by pyrometer readings, is 
approximately 700 deg. F. 

The bunkers are arranged forward of the boiler-room 
and between it and the engine-room, while part of the 
double-bottom is also used as bunker space, another 
part being used for water ballast and fresh-water tanks. 
There are eight transverse watertight bulkheads ex- 
tending to the upper deck. The pumping equipment 


| consists of two transfer pumps for filling the service 


' be varied. 


tanks from the bunkers, and a pumping and heating 
unit supplying the burners. This latter is shown in 
Fig. 2, opposite. It is of Messrs. Babcock and Wilcox’s 
“ZK” type and comprises two Weir fuel-oil pumps, 
one at each side of a pair of heaters, the suction and 
delivery pipes being provided with dual strainers. The 
pumping and heating equipment stands on the star- 
board side of an alleyway situated between the wing 
bunkers, and leading from the engine-room to the after 
stokehold. 

The air controls on the furnace fronts are illustrated 
in Figs. 3, 4 and 5, annexed. They are of the 15}-in. 
Type S.F. pattern, and are of mild steel, bolted to a 
cast-steel cone projecting into the furnace mouth, the 
bolts also holding the cone in place. The general 
structure is that of a pair of angle rings connected by 
four Tee-shaped distance pieces, the front ring carrying 
a cover plate. The peripheral spaces between the 
distance pieces are filled by four curved swivelling air 
doors. The pivot pins of the doors are carried on a 
spider lying against the inside of the cover plate, the 
arrangement being such that when the spider is rotated 
by the handwheel seen in Figs. 3 and 4, the doors are 
opened or closed to the required degree. It will be 
understood that the handwheel itself is not rotated 
to effect this opening and closing, but is moved in the 
quadrantal slot in the cover plate as desired, rotation 
of the handwheel itself being merely to lock the spider 
in position. The air doors are pivoted asymetrically, 
so that they close automatically should a flash-back 
occur. As there are 24 furnaces in all, it will be evident 
that when the boilers are stripped for survey it would 
be troublesome if each furnace front had to be replaced 
in the position from which it had been removed. The 
whole of the fronts are therefore interchangeable, 
every part being made by jig. 

The burners are shown ip Figs. 6 and 7, on this page. 
They are of Messrs. Babcock and Wilcox’s single-flow 
atomising type, Mark No. I. The position of the 
burner relative to the air register is shown in Fig. 3. 
The barrel is contained in a tubular distance-piece 
screwed into a solid block to which the oil-supply pipe 
is connected. The distance piece carries at its end a 
louvred impeller of a hard chrome-nickel steel alloy, and 
is held in a bush in the cover plate, being secured by a 
thumb-screw, so that the whole burner can be traversed 
axially relative to the air register. It is by this axial 
movement, in conjunction with appropriate adjustment 
of the air doors, that the included angle of the flame can 
The angle is, however, constant within 
1 deg. of that at which it may for the time being be set, 
for all variations of pressure. Referring more speci- 


| fically to Fig. 6, it will be seen that the barrel is screwed 


| conversion of coal-fired ships to oil-burning is being | 


| steadily pursued. The most recent instance is perhaps 


| that of S.S. Llandovery Castle, of the Union-Castle Mail | 


| Steamship Company, Limited, which vessel has been | 


converted for oil burning by Messrs. Harland and 
| Wolff, Limited, Belfast, the equipment being supplied by 
Messrs. Babcock and Wilcox. Limited, Babcock House, 
| Farringdon-street, London, E.C.4. The alteration in- 
| volved the modernisation of both the passenger and 
| erew accommodation, as well as a thorough overhaul 
| of the main and auxiliary machinery, but we propose 
| to deal only with the change to oil firing, with the aid 
of the illustrations Figs. 1 to 7 on this and the 
opposite pages. The Llandovery Castle, of which the 
| main dimensions are length 470 ft. between perpendicu- 
| lars, 61 ft. 6in. moulded breadth 42 ft. 6 in. depth, and 
| the gross tonnage 10,640, was built by Messrs. Barclay, 
| Curle and Company, Limited, in 1925. She is fitted 
| with quadruple-expansion reciprocating engines of 23 in., 
| 33} in., 48 in., and 70 in. cylinder diameters by 51 in. 
stroke, and five Scotch boilers, viz.. three double-ended 


boilers with an aggregate heating surface of 14,508 sq. ft., | 


| and two single-ended boilers with an aggregate heating 
| surface of 5,160 sq. ft. There are 24 furnaces in all, 

and the working pressure is 220 Ib. per square inch. 
| There are two stokeholds, the view given in Fig. 1, 
showing that between the double-ended and single- 
ended boilers. All the uptakes discharge into a 
|}common funnel, the top of which is 100 ft. above the 
| stokehold platform. This arrangement of uptakes 


|naturally results in some relatively flat leads, but in! 


into a block formed with a passage in communication 
with that in the distance-piece block to which the supply 
pipe is connected. The passage is, however, inter- 
rupted by a spring-loaded valve housed in a nipple on 
the distance-piece block. The burner block is entered 
on this nipple and is held in place by a swivelling stirrup 
and screw. When in the working position, i.e., as 
shown in Fig. 6, the valve is held open, but immediately 
the burner is withdrawn, the valve automatically closes 
and no leakage can occur. The burner tip is very 
simple. It consists of a cap nut which holds in place 
an orifice disc, backed by a distributing disc. The orifice 
disc has a single central hole, and the distributing disc 
has four holes, all the holes being drilled parallel to the 
axis of the burner, and being honed after boring in 
order to ensure precision. The discs themselves are 
finished by grinding. The burner tip adopted gives a 
very satisfactory degree of atomisation and, as the 
curved air doors impart a rotatory motion to the air 
stream, and the impeller and cone direct this stream 
on to the oil stream, the flame is of the necessary degree 
of turbulence at all adjustments to ensure rapid and 
efficient combustion. The flexible pipes connecting 
the main supply pipe to the burners through a stop 
valve are triple as regards cross-section, two concentric 
pipes, one forming a protective covering to the other, 
being contained in armoured hose. The main line to 
each boiler is provided with a valve which can be fully 


| closed by a quarter of a turn so that, in emergency, an 





entire boiler can be shut down immediately. Change 
of oil supply is provided for by tables relating the 
viscosity and specific gravity to the working tempera- 
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ture of the oil, the temperature being readily controlled 
by adjustment of the oil-heaters 

We understand that Messrs. Harland and Wolff, 
Limited, have in hand the conversion from coal to 
oil firing of two other of the shipping company’s 
vessels, viz., the Llandaff Castle and the Llanstephan 
Castle, Messrs. Babcock and Wilcox, Limited, being 
entrusted with the oil-firing equipment for them 
also, the firm having, moreover, since 1937 supplied 
oil-burning plant to some 40 naval vessels and 36 
merchant vessels. These installations are not neces 
sarily similar to that described above, but are designed 
to suit individual circumstances and, in addition, a 
considerable amount of research has been done in 
connection with dual-purpose burners for use with 
auxiliary and composite waste-heat boilers for motor 
vessels, work now proceeding on oil-burning equipment 
for 12 such vessels 








BRITISH STANDARD 
SPECIFICATIONS. 


(mone the specifications issued by the British Stan 
dards Institution, the following may be of interest to 
our readers. Copies are obtainable from the Publica 
tions Department of the Institution, 28, Victoria-strect, 
London, 8.W.1, and, unless otherwise stated, the pric« 
is 2. net, or 2s. 2d., post free. 

Portable Fuse and Plug Boxes.—Specitication No 
828-1939, for portable fuse and plug boxes, applicable 
to film studios, stages and music halls, is the first 
of a series of specifications which is being prepared, 
under the supervision of the Cinematograph Industry 
Committee, for the electrical equipment used in film 
studios and similar localities. In drafting the specifi- 
cation careful consideration was given to the possi- 
bility of using inch and half-inch plugs in the same 
box It was realised, however, that if a 
provided with fuses of a suitable size for use with inch 
plugs, adequate protection would not be provided in 
the case of a circuit connected to the box by means 
ofa half-inch plug. For this reason, it is laid down that, 
where half-inch plugs are used, they should be of a 
design which incorporates a suitable fuse in the plug 
itself. Three sizes of box have been standardised, 
having two, four, and six outlets respectively. The 
details of the construction of the box are laid down. 
The temperature rise specified was arrived at after a 
tests had made under working 


box were 


number of been 
conditions. 

Steel-“‘ored Copper Conductors for Overhead Trans- 
mission.—-This specification, No. 837-1939, which was 
prepared at the request of the Copper Development 
Association, has been drawn up on lines similar to 
those adopted in No, 215, for hard-drawn aluminium 
and steel-cored aluminium conductors for overhead 
transmission purposes, Details are given of dimen- 
sions, mechanical and electrical properties, and tests 
for standard conductors with both high and low steel 
ratios. Figures for modulus of elasticity and coefficient 
of linear expansion are also included 

Lead Pipes.—A revision of specification No. 602, 
dealing with lead pipes for other than chemical purposes, 
has now been issued. The specification was first 
published in May, 1935, and the two important features 
of the new edition concern, firstly, the chemical compo- 
sition, which has been amplified, the impurities being 
specified in greater detail. Secondly, a clause has been 
introduced with regard to the size of grain of the pipe, 
and, in order that this may be readily examined, an 
appendix has been included in which a simplified 
method of etching the cross-section, for making the 
necessary examination, is described 

Limits of Radio Interference It will be recalled that, 
in 1937, a specification for the limits of the magnitude, 
duration, and frequency of occurrence of the electrical 
interference, caused by electrical apparatus, was 
published. It was therein indicated that a special 
mark was being registered under Section 62 of the 
Trade Marks Act, the use of which would be permitted 
to manufacturers to denote that the apparatus bearing 
the Mark was radio-interference-free within the limits 
laid down in the specification. This “ Radio-Inter 
ference-Free Mark” has now been registered, and a 
reproduction of it is given in a new edition of the 
specification, No. 800-1939. Another important 
feature of the new edition is the description of the 
schemes of sampling and the respective tolerances 
permitted for compliance with the specification. 





Boarp or Trape EXAMINATIONS FOR ENGINEER 
Certiricates.—The Mercantile-Marine Department of 
the Board of Trade has published further sets of specimen 
question papers in connection with its examinations for 
first- and second-class certificates of competency as 
engineer. Copies of these may be obtained, price 2d. 
each, or by post 2}d., from any Mercantile Marine Office. 
or directly from H.M. Stationery Office, York House. 
Kingsway, London, W.C.2, 


ENGINEERING. 


BOOKS RECEIVED. 


Die Fahreigenschaften der Kraftfahrzeuge mit besonderer 
Bericksichtigung ihrer versuchsmassigen Ermittlung und 
der rechnerischen Unfallbegutachtung. By Dnr.-Inc. 
Erich MarqvarRD. Munich: R. Oldenbourg. [Price 
8.50 marks |} 

Department of Scientific and Industrial Research and 
Ministry of Transport. Road Research. Technical 
Paper No. 6. The Rigidity Modulus of Bitumens and 
Bitumen-Filler Mixtures. By Dr. T. Lonspate and 
J.S.Wrtson. London : H. M. Stationery Office. [Price 
6d. net}. 

Smithsonian Miscellaneous Collections. Volume 98. No. 5. 
Utilizing Heat from the Sun. By C.G. ABsort. City of 
Washington : Smithsonian Institution. 

Board of Education Science Museum. 
idvisory Council for the Year 1938. London: The 
Director, The Science Museum, South Kensington, 
S.W.7 ; H.M. Stationery Office. [Price ls. 6d. net]. 

Ministry of Health. Reports on Public Health and Medical 
Subjects. No. 71. The Bacteriological Examination of 
Water Supplies. Revised edition. London: H.M. 
Stationery Office. [Price Is. net 


rur Herstellung , von Metallschliffen 


Report of the 


Atzheft. Anweisung 
Verzeichnis von Atzmitteln Verfahren zur Gefiigeent- 
wicklung. Second edition. By Dr.-Inc. ANGELICA 


ScurapeEr. Koester Ufer 17, Berlin, W.35: Gebriider 
Bo.ntraeger. [Price 1-60 marks.] 

United States National Bureau of Standards. Building 
Materials and Structures. Report No. BMS12. Struc- 
tural Properties of ** Steelox *’ Constructions for Walls, 
Partitions, Floors and Roofs Sponsored by Steel Build- 
ings, Inc. By H. L. Wurrremore, A. H. StTane and 
V. B. Puetan. [Price 15 cents.) Report No. BMS13. 
Properties of Some Fiber Building Boards of Current 
Manu acture. By C. G. WEBER and S. G. WEISSBERG. 
[Price 10 cents.) Report No. BMS15. Structural 
Properties of ‘* Wheeling Long-Span Steel Floor” 
Construction Sponsored by the Wheeling Corrugating 
Company. By H. L. Wurrremore, A. H. Stance, and 
\ B. PHELAN [Price 10 cents.) Washington : 
Superintendent of Documents. 

Abridged Callendar Steam Tables, Fahrenheit Units. By 
the late H. L. CALLENDAR. Revised by G. 8S. CALLEN- 
DAR. Fourth edition. [Price ls. net.] Chart for same. 
[Price 6d. net.] Abridged Callendar Steam Tables, 
Centigrade Units. By the late H. L. CALLENDAR. 
Revised by G. 8. CALLENDAR. Fourth edition. [Price 
Is. net.] Chart for same. [Price 6d. net.] London 
Edward Arnold and Co. 

Istituto Sperimentale Stradale della C.T.1. ¢ del R.A.C.I. 
Ricerche e Studi. Volume Il 1938. Corso Italia 10, 
Milan : Consociazione Turistica Italiana. 

Schriften der deutschen Akademie der Luftfahrtforschung. 
Volume I. [Price 2.70 marks.] Volume II. [Price 

2.90 marks.] Munich: R. Oldenbourg. 

Jahrbuch der deutschen Akademie der Luftfahrtforachung, 
1938/1939. Munich R. Oldenbourg. [Price 12 
marks. |] 

ll Cemento Armato. Volume LI. 
Costruzioni Civili ed Industriali. By Pror. Dorr. Ina. 
LUIGI SANTARELLA. Sixth edition. [Price 42 lire.] 
Volume ILl. Monografie di Costruzioni Italiane Civili 
ed Industriali. By Pror. Dorr. Ine. Luter Santar- 
ELLA. Fifth edition. In two parts. Part I. Teczt. 
Part Ll. Plates [Price 75 lire together.] Milan : 
Ulrico Hoepli. 

La Tecnica delle Fondazioni, con Particolare Riguado alla 
Costruzione di Ponti e delle Grandi Strutture. Third 
edition By Pror. Dorr. Inc. Lure SANTARELLA. 
Milan : Ulrico Hoepli. [Price 40 lire.] 

Handbuch fir die Eisenbranche. 1939 edition. 
gasse Il, Ziirich: Kiiderli & Co. 

Pitman’s Handbook of Commerciai and Technical Educa- 
tion Organization, Administration, Examinations, 
Syllabuses, Qualifications, Careers. Edited by Harotp 
Downs. London: Sir Isaac Pitman and Sons, Ltd. 
[Price 15s. net.] 

Properties and Strength of Materials in Elementary 
Text-Book for Students of Engineering, By J. A. 
CorMack and E. R. ANDREW London : Macmillan 
and Co., Ltd. [Price 8s. 6d.] 

How to Make Good Concrete By H. N. Wasa. 

Conerete Publications, Ltd. [Price 4s. net.] 

(Guide to Technical Literature : Introductory Chapters and 
Engineering. By A. D. Roperts. London: Grafton 
and Co. [Price 15s. net.) 

United States War Department. Port Series No. 29. 
The Port of Wilmington, Del. Revised 1938. Washing- 
ton: Superintendent of Documents. [Price 25 cents.] 

Modern Science. A Study of Physical Science in the 
World Today. By Proresson Hyman Levy. London : 
Hamish Hamilton, Ltd. [Price 2ls. net.] 

Engineering Machine Shop Practice. By B. R. Hitton. 


Le Applicazioni alle 


Reiter- 


London : 





London : Sir Isaac Pitman and Sons, Ltd. [Price 6e. 
net.! 
INsTITUTION OF ELecTRIcCAL ENGINEERS: TESTI- 


MONIAL TO Mr. P. F. Rowe.i.—Mr. P. F. Rowell, 
who has been associated with the Institution of Electrical 
Engineers since 1901 and has been secretary for the past 
thirty years, is about to retire; and the Council feel 
that many members wish to join them in subscribing to 
a testimonial, which will express their appreciation of the 
work he has done. They feel also that Mr. Rowell 
himself would appreciate the participation of as large a 
number of members as possible in such a testimonial 
more highly than its monetary value and therefore 
suggest that the amount of each contribution should not 
exceed 2s. 6d Contributions should be sent to the 
President, Dr. A. P. M. Fleming, at the Institution, 
Savoy-place. Victoria Embankment, London, W.C.2, 
not later than June 24, 
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PERSONAL. 


The industrial branch of Mgssrs. SMITH’s ENGLIisx 
Ciocks, Limtrep, formerly known as Messrs. SyNcuRo 
Time Systems, Limirep, has been renamed Messrs. 
ENGLIsH CLock Systems, Limtrep. The address of the 
company remains the same, namely, Relyon Hous 
57-63, Wharfdale-road, King’s Cross, London, N.1. 

Tue Export Crepirs GUARANTEE DEPARTMEN’ 
9, Clement’s-lane, Lombard-street, London, E.C.4, has 
opened an office at 21, Mosley-street, Newcastle-upon 
Ty ne. : 

Messrs. ALFRED HERBERT, LimIreD, Coventry, hav: 
been appointed sole agents for the range of moulding 
machines and equipment for the plastics industry mack 
by Messrs. T. H. anp J. Dantes, Limtrep, Lightpill Lron 
Works, Stroud, Gloucestershire. 

Mr. Frank WAIN, managing director of Messrs. Th: 


Britannia Tube Company, Limited, Birmingham, has 


been elected President of the Birmingham Chamber of 
Commerce in succession to the Earl of Dudley. 

Messrs. THE BrusH ELECTRICAL ENGINEERING 
Company. Liwrrep, Loughborough, have had to extend 
their shops to deal with the large number of orders on 
hand. The expansion takes the form of a completel) 
new machine shop, laid out and equipped on the most 
modern lines. It is now almost completed. 

Messrs. MARSHALL, Sons AND COMPANY (SUCCESSORS) 
Limrrep, Britannia Iron Works, Gainsborough, inform 
us that Mr. Gorpon L. Paptey has resigned from the 
board of directors of the Company. 

Mr. C. G. Du Cane, B.A., M.Inst.C.E., 164, Grosvenor 
Gardens House, Grosvenor-gardens, London, 8.W.1, has 
been elected chairman of the Association of Consulting 


Engineers, 214, Abbey House, 8, Victoria-street, London, 


s-W.1, for the year 1939-40. 


Mr. F. SAMUELSON has 
engineer and manager of 
Messrs. THE British THomson-Hovuston 
Limirep, Rugby. He has been with the Company 
since 1903 and was appointed a director in 1934. He is 
being succeeded as enginer of the turbine department by) 
Mr. R. H. Coitincuam, while Mr. K. R. Hopxrr«k has 
been appointed engineer of the firm’s turbo-alternator 
department in succession to the late Mr. H. W. TayLor 


retired from the post of 
the turbine department of 
COMPANY 








CONTRACTS. 


Messrs. EpGarR ALLEN AND Company, LIMITED. 
Imperial Steel Works, Sheftield, 9, have secured a contract 
for the construction of a complete cement plant for 
Messrs. Cia. de Marmoles y Cementos del Nare, Medellin, 
Colombia, South America. The plant, when completed, 
will have an output of 87,000 tons per annum, and pro 
vision for extensions is being made. Other recent orders 
include the provision of rotary kilns for cement works in 
Great Britain and Australia. 


Messrs. THe GENERAL Evectric Company, LIMITED, 
Magnet House, Kingsway, London, W.C.2, are to supply 
the electrical equipment for 16 six-wheeled double-deck 
trolley omnibuses for the Durban Corporation Passenger 
Transport Department. The chassis and mechanical 
parts will be manufactured by Messrs. LEYLAND Motors 
Limirep, Leyland, Lancs. Each ‘bus, which will seat 
70-72 passengers, will be equipped with a 100-h.p. com 
pound-wound traction motor, together with control gear 
suitable for limited regeneration and both run-back and 
coasting brakes. 

Messrs. STANDARD TELEPHONES AND CABLES, LIMITED. 
Connaught House, Aldwych, London, W.C.2, have sup 
plied equipment in connection with their street-lighting 
and multi-service remote-control system to the County 
Borough of Sunderland. The system will ultimately 
control 5,510 street lamps, and will be used for the control 
of all the air-raid syrens in Sunderland, the calling out 
of air-raid wardens, firemen and all national-emergency 
services. In addition, the system will be used for the 
control of off-peak load. 








Honours FOR Two SHEFFIELD METALLURGISTS.— 
On June 6, the honorary freedom of Sheffield was con 
ferred upon Sir Robert Hadfield, the world-famous 
metallurgist and chairman of Messrs. Hadfields Limited. 
and on Mr. Harry Brearley, the discoverer of stainless 
steel, who is associated with Messrs. Brown, Bayleys 
Steelworks, Limited. Sir Robert was unable to be 
present at the ceremony owing to ill-health and Lady 
Hadfield deputised for him. 


RAILWAY-OPERATING FACILITIES AT ‘TUNSTEAD. 
Improved operating facilities to be provided by the 
London Midland and Scottish Railway at Tunstead. 
Peak Forest, Derbyshire, on the St. Pancras-Manchester 
main line, include a new locomotive turntable, watering 
facilities for engines, and track alterations giving better 
access to sidings. This work is to be carried out in order 
to cater for increased traffic from the Tunstead Works of 
Messrs. Imperial Chemical Industries, Limited. 


STOCKTON-ON-TEES Rinc Roap.—Stockton Ring Road. 
parts of which were built some years ago, is to be com- 
pleted at an estimated cost of 181,0001., towards which 
the Minister of Transport has made grants from the 
Road Fuhd to the Stockton-on-Tees Borough Council 
and the Billingham Urban District Council. The new 
road is on the western side of Stockton, and will enable 
traffic between Doncaster and Sunderland to avoid the 
existing narrow and tortuous road through the centre 
of the town 
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NOTES FROM THE NORTH. 


GiasGow, Wednesday. 


Scottish Steel Trade.—There has been practically no 
change in the state of the Scottish steel trade over the 
week, and much activity prevails in all branches. Con- 
sumers of the different kinds of steel material, both light 
and heavy, are well forward with their demands, which 
are increasing almost daily, and while the home trade 
is the main source of the current business, a certain | 
amount is being exported. The latter is not of heavy | 
tonnage, but makers are quite anxious to keep up their 
overseas connections by doing their utmost to meet as | 
large a percentage as possible of the current requirements | 
of their overseas friends. In the black-steel sheet trade, 
the present demand has reached a very high level, and 
all plant is being worked to capacity. The raw material 
position is still somewhat serious, but every endeavour 
is being made to increase supplies. The present prices 
are :—Boiler plates, 111. 88s. per ton; ship plates, 
10/. 10s. 6d. per ton ; sections, 101. 8s. per ton ; medium 
plates, 121. 2s. 6d. per ton; black-steel sheets, No. 24 
gauge, 141. 15s. and galvanised corrugated sheets, No. 24 
gauge, 171. 5s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade show some improvement, 
and inquiries are rather better, and with the stabilising | 
of prices until October 31 business is expected to get 
better. The re-rollers of steel bars are very fully 
employed at present, and although there are prospects 
of more substantial deliveries of raw material, the 
forward outlook is not yet very clear. The current 
prices are as follows :—Crown bars,-12/. 5s. per ton for 
home delivery or export ; re-rolled steel bars, 111. 15s. 
per ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 121. per ton; and No. 4 bars, 12/. 5s. per 
ton, both for home delivery. 

Scottish Pig-Iron Trade.—With an increase in the out~ 
put, the Scottish pig-iron makers are in a more satisfac- 
tory position to meet the calls of all buyers. Business 
generally is quite good, but foundry iron moves very 
slowly, and the output from the five furnaces in blast is 
more than-ample for the present demand. The starting 
up of the new modern hematite furnace at Clyde 
Iron Works has increased the production for steel- 
making requirements, and it is interesting to note that 
the hot metal can be conveyed across the river Clyde 
to the steel melting plant of Messrs. Colville’s Clydebridge 
Steel Works, thus reducing production costs. There is 
quite a steady demand for basic iron, and with another 
furnace now operating, making five in all, the number 
of furnaces in commission is thirteen. The market prices 
are as follows :—Hematite, 61. 0s. 6d. per ton, and basic 
iron, 5l. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 5l. 8s. per ton, and No. 3, 5l. 5s. 6d. 
per ton, both on trucks at makers’ yards. 


| 


Wages in the Iron Trade._-Messrs. Moores, Carson and 
Watson, C.A., Glasgow, have informed Messrs. Thomas 
Petrie and James Sweeney, joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, that they have examined the em- 
ployers’ books for March and April, 1939, and certify 
that the average net selling price brought out is 
121. 9s. 0-12d. per ton. This means that there will be 
no change in the wages of the workmen. 

Scottish Shipbuilding.—After a long spell of quietness, 
the shipbuilding industry in Scotland has at last taken a 
bound forward, and practically every empty berth has | 
been brought into service. This state is mostly due to 
Admiralty work and the subsidy and loan plan of the 
Government to assist in the building up of the mercantile 
fleet of Great Britain, which had fallen away considerably 
during recent years. A large tonnage of modern vessels 
is now under construction. During the past three 
months orders for merchant vessels approaching 200,000 | 
tons have been booked by Scottish shipbuilders, and it is 
understood that there are quite a number of other orders 
pending. Makers of marine engines, as well as makers 
of marine boilers, are now working at top pressure, and 
will be fully occupied for many months t. come. During 
the past month, Messrs. Lithgows, Limited, Port-Glasgow, 
have signed four new contracts ; Messrs. William Denny 
and Bros., Limited, Dumbarton, two ; Messrs. Harland 
and Wolff, Limited, Govan ; Messrs. L. Ardrossan Dock- 
yard, Limited; Messrs. L. Blythswood Shipbuilding 
Company, Limited, Scotstoun ; and Messrs. A. and J. 
Inglis, Limited, Pointhouse, each one. Shipbuilders on 
the east coast have also done remarkably well recently, 
as Messrs. The Burntisland Shipbuilding Company, 
Limited, have added a number of new orders to their 
books, while Messrs. Henry Robb, Limited, Leith, have | 
contracted to build two motor coasters. Messrs. Hall | 
Russell and Company, Limited, Aberdeen, have booked 
an order for a coasting vessel, and Messrs. Alexander 
Hall and Company, Limited, Aberdeen, have received an | 
order for a steam tug of 840 tons for the Admiralty. The | 
past month was very satisfactory from a launching point | 
of view. The following are the district details : 


Vessels. Tons. 

The Clyde ove ost ose ll 46,730 

The Forth oe om 1 1,585 
The Tay ove eee one -- — 

The Dee ... oa » 1 500 

Total mn 13 48,815 


These figures do not include the small craft launched 
during the month, which totalled about 6 boats. Of 
these, the largest was a teak motor yacht of about 90 | 
tons, launched by Messrs. James A. Silver, Rosneath, on | 
the Clyde. The Clyde output for May was the largest 
monthly total since September, when the liner Queen 
Elizabeth was launched, and it brings the year’s figures | 
up to 42 vessels aggregating 140,830 tons. 
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FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Prospect of appreciable expansion 
of normal trade has brightened and a hopeful tone 
Movement towards restoration 
of normal conditions is slow but very welcome. 
commodities who have been—and 
are still to a considerable extent—concentrating on 
meeting Government requirements, 
pressure to increase distribution of tonnage for com- 
Usual customers are keen to place 
orders where reasonably early delivery can be assured. 

The Cleveland Iron Trade.—While the state of the 
branch of trade is still unsatisfactory, con- 
ditions are slowly but steadily changing for the better. 
Increasing activity at North-East Coast foundries is 
creating greater demand for pig, but additional con- 
sumption is not yet sufficient to tempt makers consider- 
ably to enlarge output which is still intermittent, and 
material movement in the direction of return to normal 
i Makers are deter- 
mined to keep stocks low and are to continue to regulate 


| NOTES 


pervades the market. 


ducers of several 


mercial purposes. 


handling more tonnage than of late. They are regularly 
meeting the needs of old customers, but export prices 
prohibit resumption of transactions with buyers abroad. 
Fixed prices remain on the basis of No. 3 Cleveland at 
99s., delivered to local firms. 

Hematite.—In the East Coast hematite industry, 
is causing some uneasiness. 
Tonnage accumulations at the blast furnaces, while not 
of embarrassing dimensions, are considered larger than 
desirable and are slightly increasing, though one or two 
of the furnaces in operation are not at full blast. 
ducers’ consuming works absorb the bulk of the iron 
passing into use, but deliveries to home firms, dependent 
on the market for supplies, promise to improve, and 
demand, in the near future is expected, not only to 
take up output, but to make some call on stocks. Second 
hands are distributing moderate tonnage among home 
customers of long standing and are securing rather better 
export orders, but business for shipment abroad is still 
on a very limited scale and virtually confined to sale 
of odd lots of special-quality iron to Continental users. 
For prompt home sales prices still stand at the level 
of No. 1 grade of hematite at 120s. 6d. delivered to 
North of England areas, but for supply beyond the end of 
June stabilised quotations are ruled by No. 1 at 115s. 6d. 


There is no Tees-side basic iron on sale, 
the whole of the heavy production being reserved for 
use at makers’ adjacent steelworks. 
Consumers of foreign 
little or no occasion to buy, but are accepting tonnage at 
a rate that is substantially reducing arrears of delivery 
May imports were nearly 50 per 
cent. above April unloadings, and to date this month 
arrivals total 30,548 tons, compared with 28,265 tons 
for the corresponding part of May. 


under old contracts. 


furnace coke continues ample for needs. 

Steel—Much of the semi- 
finished and finished iron and steel plant in action is 
running at high pressure and producers of some com- 
modities are unable fully to satisfy delivery demands. 
Order books for nearly all descriptions of material are 
Makers of steel semies are still unable to meet 
re-rollers’ urgent needs, and, in fact rather more extensive 
products has become necessary. 
Sheet makers have as much work on hand as they can 
deal with and the steel mills are very busy. 
of shipbuilding requisites are much better employed | 
Principal market quotations 
Common iron bars, 121 
bars, 111. ; soft steel billets, 71. 7s. 6d. ; hard steel billets, | 
8l. 108. ; steel ship, bridge and tank plates, 101. 10s. 6d. ; 
steel ship rivets, 14l.; iron ship rivets, 15l.; steel con- 
structional rivets, 151. 5s.; steel boiler plates, 111. 8s. ; 
steel angles, 101. 88. ; steel joists, 101. 8s. ; Tees, 111. 8s. ; 
fish plates, 131. 108. ; black sheets, No. 24 gauge, 141. 15s. ; 
and galvanised corrugated sheets, No. 24 gauge, 171. 5s. 


Imports of Iron and Steel.—-Substantial increase of 
imports of iron and steel to the Tees are shown in last 
Unloadings from foreign ports and 
coastwise totalled 8,904 tons, comprising 639 tons of 
pig-iron, 8,041 tons of crude sheet 
and slabs and 224 tons of plates, bars, angles, rails, 
sheets and joists. April imports amounted to 3,553 | 
tons, 1,366 tons being pig-iron, 2,008 tons crude sheet, 
bars, etc., and 179 tons plates, etc., while arrivals in | 
May last year totalled only 477 tons. 


Manufactured Iron 


than for a lengthy period. 
for home trade are : 


month’s returns. 


rs, billets, blooms 


mmark, with an ee 
t 
ca being second with 610 | formerly secretary and now a member of the Impor 
Principal customers for steel were: the Union of 
South Africa, 3,890 tons ; Denmark, 3,587 tons ; India, 
3,541 tons, and Straits Settlements, 1,207 tons, 
Scrap.—There is continued acute scarcity of steel | on Thursday, June 15, at 11.15 a.m. The meeting will 
scrap, but iron scrap is in better supply. 








NOTICES OF MEETINGS. 


NORTH OF ENGLAND INSTITUTE OF MINING AND MECH- 
ANICAL ENGINEERS.—Saturday, June 10, 2.30 p.m., 
(i) “ First Report of the North of England Safety in 
Mines saben Committee of an Investigation into the 
Causes of Accidents Due to Haulage: Derailments in 

| Horse Haulage Operations.” (ii) “‘ The Use of Microspores 
in the Correlation of Coal Seams. Part I1.—The Trencher- 
bone Seam, Lancashire, and the Busty Seams, Durham,” 
by Dr. Arthur Raistrick. 

INSTITUTION OF CrIviL ENGINEERS.—Monday, June 12. 
6 p.m., Great George-street, Westminster, 8.W.1. Lec- 
ture: “* Camouflage,” by Colonel F. J. Wyatt. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—Unemployment in the Sheftield district 
shows a further decrease. As compared with a month 
ago, there has been a reduction of 4,000. An official of 
| the Employment Exchanges states that the chief feature 
of the present position in Sheffield is that a large number 
of men who were previously working short time have 
now resumed full time. Another encouraging feature is 
the rise in steel output. The latest official statistics show 
that during April, Sheffield turned out 142,000 tons of 
steel ingots and castings. This is considered very satis- 
factory, in view of the fact that the Easter holidays held 
up production for three or four days. The average daily 
tonnage turned out in April was 44,091, as compared 
with 40,462 in February, and 43,366 in March. The 
heavy machinery and engineering branches are operating 
to capacity. The demand for railway rolling stock has 
been maintained, and electrical plant is a progressive 
section. The special-steel producing branches are also 
operating to capacity. Tool makers are busier, and have 
well-filled order books. 

South Yorkshire Coal Trade.—-Export trade shows 
further improvement ; countries on the Baltic seaboard 
are taking increased supplies. There is an expanding 
market in best hards, while washed doubles and singles 
are in stronger request ; bunker coal shows slight im- 
provement. Exports from the Humber ports last week 
reached the high total of 95,000 tons, as compared with 
27,000 tons in the corresponding week a year ago. The 
inland position shows little change. Industrial coal is in 
strong demand, and steams are in full request. Railway 
companies are taking large tonnages. The house coal 
market, however, has developed the seasonal weakness. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—A moderate business was 
arranged in most sections on the Welsh steam-coal 
market last week. Some diminution was apparent, 
however, in the amount of inquiry passing and it was 
obvious that a number of large overseas Customers were 
adopting a mark-time policy in regard to further heavy 
purchases for the time being. Present high prices were 
| proving a deterrent while the difficulty experienced in 
obtaining early deliveries of the more favoured sorts 
also held business in check. Several buyers were 
awaiting some relaxation in quotations before entering 
into new commitments but in view of the well-stemmmed 
position of almost all producers it did not seem likely 
that values would be altered to any material extent 
over a very considerable while to come. As a result 
of the recent activity in the market practically every 
colliery held sufficient orders on their books to ensure 
a steady outlet for the bulk of potential outputs over 
|a good while ahead. Buyers were _— encountering 
difficulty in securing early supplies of the popular brands 
of best Lee coals, and, with offers limited to occasional 
small parcels, sellers were still able to command high 
figures. Inferior large sorts continued in quiet request, 
but although ample — of these kinds were readil; 
available, prices showed no material change from late 
levels. A strong tone was again displayed by the 
dry peas, beans and nuts which were almost completely 
sold over some considerable while to come. Duffs were 
also scarce for early shipment and very firm. The 
| bituminous small qualities were moving off suatis- 
| factorily following the better demand encountered in 
| recent weeks. The dry sorts, however, continued in 
plentiful supply to meet a slow request and were con- 
sequently 1. Cokes were only quietly offered and 
firm, while patent fuel remained busily engaged. 

The Iron and Steel Trade.—A d activity was again 
evident in the iron and steel and allied trades of South 


Tees Iron and Steel Shipments.—Aggregate shipments | Wales and Monmouthshire last week. Most works were 
of iron and steel from the Tees last mont to 

35,034 tons, comprising 4,384 tons of pig-iron ; 
tons of manufactured iron and 26,466 tons of steel. 
| the pig-iron loaded 3,924 tons went to forei 
| the largest since December last—and 460 tons 

of = -eetey iron wryponed grad reef 
went abroad, and 1,640 tons coastwise, and of the steel | ~ . 
chipped, 14,908 tons wont oversees and 11,008 rome British StTanpaRps InstiruTion.—In accordance 
coastwise. Finland was the largest buyer of 
taking 1,470 tons; while Belgium accepted 
and the Netherlands, 510 tons. 
of 1,286 tons, was the i 
iron, the Union of South Afi 





gaged to capacity, while, following the improved outlet 
for tin-plates some more works in the West Wales area, 
| which had been idle for a long while, were being brought 


gn — | back into commission. 








| with the by-laws of the British Standards Institution, 
| Sir Frank Heath, G.B.E., K.C.B., resigned the chair- 
manship at a recent meeting of the General Council of 
the Institution, and Sir Percy Ashley, K.B.E., C.B., 





| Duties Advisory Committee, was unanimously elected 
| chairman for the ensuing year. He assumes office from 
| the date of the annual general meeting which will be 
| held at the Dorehester Hotel, Park-lane, London, W.1, 


be followed by a luncheon. 
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SEWER-CLEANING MACHINE. 


(For Description, see Paze 687.) 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 


A MEETING of the Society of Glass Technology was held 
in the Acoustical Theatre of Messrs. British Thomson 
Houston Company, Limited, Rugby, on Tuesday. 
May 16, 1939, the President, Dr. C. J. Peddle, being 
in the Chair. Papers by members of the staff of the 
British Thomson-Houston Company were presented. 

| The first paper, entitled ** Development of Special 
| Glasses for Mercury and Sodium Discharge Lamps,” was 







SAA 


ere 











v by Mr. J. E. Stanworth. In it a brief description was 

A. | given of standard mercury and sodium discharge 

Yi Ay yy lamps, including the following :—(1) Extra high 

7 ¥ pressure mercury lamps in fused silica envelopes 

. Mt (2) High-pressure mercury lamps in _hard-glass 

- rae SA uo envelopes. (3) Dark U.V. lamps. (4) Fluorescent 
2 Y tubular lamps. (5) Sodium discharge lamps. The 





author stated that hard glasses for mercury discharge 
lamps contained usually between 20 per cent. and 
30 per cent. alumina, together with some 15 per cent. 
or more of lime, baria, magnesia, and 5 per cent. o1 
more of boric oxide. Several compositions had been 
developed which were found suitable for the production 
of extra hard envelopes for these lamps. Such glasses 
had expansion coefficients of about 37 « 10-7 between 
0 deg. and 400 deg. C., and softening points about 
820 deg. C. Special glasses were needed in the produc 
tion of sodium discharge lamps. Sodium resistant 
glass had to be cased with a soft bench working glass. 
and a third special glass was used for sealing the 
electrode leads into the lamp tubing. 

The second paper, *‘ Factory Production of Special 
Glasses for Discharge Lamps,’ was by Messrs. .J. E. 
Stanworth and P. Station. In it, brief reference was 
made to a barium-oxide containing soft glass which was 
resistant to mercury-vapour discharge, and might be 
used for the automatic production of tubing for low 
pressure tubular fluorescent lamps, neon signs, et 
Opalescent yellow tubing could be made from the sam¢ 
glass by addition of cadmium sulphide and sulphur 
The authors then described the production of special! 
borosilicate glasses used especially for the outer 
| envelopes of high-pressure mercury lamps. Addition 
| 0f sodium chloride to a melt had resulted in a 
| reduction of the iron oxide content of this type o! 
glass. They then dealt with the production of hard 
|}aluminous glasses for high-pressure mercury lamp= 
| A difference in hardness had been found between glass 











taken from top and bottom of a melt. Attempts te 
remove iron oxide by additions of chlorides to 
|the batch had so far failed. The production of 
dark glass adsorbing visible light, and ultra-violet 


light of wavelengths less than 3,200 A in a 
thickness of about 0-020 in., but transmitting efficiently 
Fic. 3. Macurve rx Operation. peat ee yee we then dealt with. The glass 
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STEAM-TURBINE 


PLANT AND AUXILIARIES AT 
ELECTRIC 

















THE BRIMSDO 
POWER SUPPLY 


(For Description, see Page 669.) 
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SEWER-CLEANING MACHINE. 


(For Description, see Paze 687.) 
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_ THE SOCIETY OF GLASS 
we: TECHNOLOGY. 


A MEETING of the Society of Glass Technology was held 
in the Acoustical Theatre of Messrs. British Thomson- 
Houston Company, Limited, Rugby, on Tuesday. 
May 16, 1939, the President, Dr. C. J. Peddle, being 
in the Chair. Papers by members of the staff of the 
| British Thomson-Houston Company were presented. 
The first paper, entitled ‘* Development of Special 
Glasses for Mercury and Sodium Discharge Lamps,” was 
by Mr. J. E. Stanworth. In it a brief description was 
|given of standard mercury and sodium discharge 
lamps, including the following :—(1) Extra high 
pressure mercury lamps in fused silica envelopes. 
(2) High-pressure mercury lamps in _hard-glass 
envelopes. (3) Dark U.V. lamps. (4) Fluorescent 
tubular lamps. (5) Sodium discharge lamps. The 
author stated that hard glasses for mercury discharge 
lamps contained usually between 20 per cent. and 
30 per cent. alumina, together with some 15 per cent. 
or more of lime, baria, magnesia, and 5 per cent. or 
more of boric oxide. Several compositions had been 
developed which were found suitable for the production 
of extra hard envelopes for these lamps. Such glasses 
had expansion coefficients of about 37 « 10-7 between 
0 deg. and 400 deg. C., and softening points about 
820 deg. C. Special glasses were needed in the produc 
tion of sodium discharge lamps. Sodium resistant 
glass had to be cased with a soft bench working glass. 
and a third special glass was used for sealing the 
electrode leads into the lamp tubing. 

The second paper, ** Factory Production of Special 
Glasses for Discharge Lamps,”’ was by Messrs. J. E. 
Stanworth and P. Station. In it, brief reference was 
made to a barium-oxide containing soft glass which was 
resistant to mercury-vapour discharge, and might be 
used for the automatic production of tubing for low 
pressure tubular fluorescent lamps, neon signs, et 
Opalescent yellow tubing could be made from the sam¢ 
glass by addition of cadmium sulphide and sulphur 
The authors then described the production of special 
borosilicate glasses used especially for the outer 
envelopes of high-pressure mercury lamps. Addition 
of sodium chloride to a melt had resulted in a 
reduction of the iron oxide content of this type of 
glass. They then dealt with the production of hard 
aluminous glasses for high-pressure mercury lamp= 
A difference in hardness had been found between glas« 
taken from top and bottom of a melt. Attempts to 
remove iron oxide by additions of chlorides tv 
the batch had so far failed. The production of 
dark glass adsorbing visible light, and ultra-violet 
light of wavelengths less than 3,200 A ina 
thickness of about 0-020 in., but transmitting efficient) 
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H.M.S. ‘* THETIS.’’ 


GRADUALLY the facts are emerging regarding the | 
deplorable disaster to the submarine Thetis, w hich | 
foundered in Liverpool Bay. with the loss of 99 lives, 
while undergoing acceptance trials; and as more 


information becomes available. the more tragic does | 
the calamity appear, paralleled only in this by the | 


fate which overtook H.M.S. Cobra off the Lincoln- 
shire coast 38 years ago. Pending the public inquiry, 
with the full disclosure of all the evidence, which the 
Prime Minister promised in the House of Commons 
on Monday last, no positive conclusion can be 


reached regarding the ultimate responsibility (which, | 


of course, may not necessarily involve culpable 
negligence), but it is becoming abundantly clear 
that. in certain particulars, the customary procedure 
in conducting trials of new submarines requires to 
be critically reviewed, even though, in some hun- 
dreds of instances, it has appeared to be adequate. 

Public impressions may be long-lived, 


advisable, therefore, to recount the known facts, 
even after this short lapse of time, for purposes 
of record in our columns. Briefly, they are as 
follows: The Thetis was the first of four vessels of 
the Triton class, under construction at the Birken- 
head yard of Messrs. Cammell Laird and Company, | 
Limited. The general design was one embodying no | 
outstanding experimental features, the purpose of 
the type being patrol duties, and the speed, displace- 
ment and armament involving no extrapolation | 
beyond the characteristics of existing types or the 


BRIMSDOWN | 


but the | 
public memory for facts is less durable, and it is | 
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The Thetis left the builders’ yard at about 10 a.m. 
on Thursday, June 1, accompanied by a tug, for 
the purpose of carrying out acceptance trials. 
Although officially commissioned at Portland on 
March 4, she had not been handed over, and was 
still legally the property of the builders, 25 of whose 
technical staff were on board in addition to the 
ship’s naval personnel, a number of naval officers 
from the Submarine Branch, various technicians 
from Messrs. Vickers-Armstrongs Limited, seven 
Admiralty civilian officers, and various employees 
of sub-contracting firms. At 1.40 p.m., being then 
about 14 miles off Great Orme Head and 22 


in 22 
fathoms, she dived with the intention of remaining 
below for three hours. When she failed to reappear, 
the alarm was promptly given by the tug (which, 
incidentally, had failed to see the smoke bombs 
sent up from the Thetis), and at 6.20 p.m. the 
Admiralty instituted rescue operations. An R.A.F. 
aeroplane sighted the submarine’s marker buoy at 
9.20 p.m., but the destroyer H.M.S. Brazen, which 
had reached the vicinity at 9.6 p.m., did not succeed 
in locating the sunken vessel until 7.54 a.m. on the 
following day (June 2). Within the next two hours 
| four men left the submarine by means of the Davis 
escape apparatus and were picked up by the fleet 
of vessels which, by this time, had gathered at 
the spot. Salvage camels were dispatched from 
Liverpool at about 10 a.m. and at 12.40 p.m. an 
unsuccessful attempt was made to lift the stern 
higher out of the water than its previous projection 
of some 18 ft. Another attempt was made at low 
water (7.15 p.m.), but the wire slipped, carrying 
away the indicator buoy. The stern disappeared 
beneath the surface, owing to the strong tidal 
currents, and some four hours elapsed before, at 


11 p.m., the wreck was again located. By this time 
it was only too clear that no hope remained of 
saving any of the 99 men still remaining on 


board. 

The many rumours and suggestions purporting to 
explain the disaster were swept aside when it 
became known, from the evidence of survivors, 
that two forward compartments of the submarine 
had become flooded through one of the bow torpedo 
tubes; but the very assurance of this fact raises 
at once a fresh crop of questions, in addition to 
those naturally arising from the apparent delay in 
getting camels to the scene, and the non-success 
of the Davis apparatus, except in the case of the 
four men previously mentioned. Whatever dis- 
closures have yet to be made, however (and certainly, 
| further technical information will ultimately become 
available), will not affect the universal distress at 
| the loss of so many particularly valuable lives, nor 


| diminish the world-wide sympathy that the catas- 


| trophe has evoked, not only with the bereaved rela- 

tives and dependents, but also with those whose 
work, henceforth, must be overshadowed by the 
thought of the friends and colleagues whose labours 
have been so tragically ended. 

This distressing disaster has not unnaturally 
raised, in some political and humanitarian circles, 
| the ery that submarines should be abolished. The 
sentiments which engender this claim need not be 
criticised. They are but an expression of one of 
the best aspects of our common humanity. As a 
measure of helpfulness in the problems of to-day, 
the cry is, however, of no value. The record of 
this country in the effort to abolish the submarine 
as a weapon of war is an honourable one. All such 
efforts have been fruitless in the past; to resume 
them to-day would be a waste of breath and paper. 
| It was not this country which instituted the sub- 
|marine a menace to merchant shipping, and the 
traditions of the British Navy make it certain that 
some of the activities which others made it perform 
in the great war will never be copied by us. None 
the less, in its legitimate sphere, the submarine is 
a Naval Arm with which, in a world in arms, 
we cannot afford to dispense. The lessons of this 
disaster are not that we should once again make 
an appeal to ears that wili not listen, but that we 
should intensify our efforts to render these vessels 
as safe as is technically possible. Their operation 
will always demand high courage and endurance. 
These will not be found wanting and those who 


| follow their lost comrades in a stern duty will carry 
|on in the tradition of those who are gone. 
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SPECIALISED WIND TUNNELS. 


THE practical success which Wilbur and Orville 
Wright achieved in 1903 by the first controlled 
and sustained flight in a power-driven aeroplane 
has tended to diminish the significance of the 
experimental research which these remarkable men 
carried out during the two preceding years. In the 
opinion of those most competent to judge, however, 
this preliminary research was indispensable to their 
ultimate success, in that it enabled them to produce 
effective cambered wings of good aspect ratio, to 
determine numerical values for lift and drag under 
flying conditions, and generally to gain a clear 
physical insight into a subject where none but 
meagre data were, at the time, available. If, there- 
fore, any justification were needed for the principle 
of wind-tunnel tests upon small-scale models as 
a valid basis for the advancement of aviation, it is 
to be found, perhaps nowhere better exemplified, 
than in the work done by the Wright Brothers, 
nearly forty years ago, in a little tunnel only 5 ft. 
long, with a maximum wind speed of 27 m.p.h. 

In its broader implications, the part played by 
wind-tunnel research during the subsequent technical 
development of aeronautics is well enough known 
and appreciated to need no comment, but there are 
one or two aspects of the relation between research 
and practice which should be more widely recognised 
than they are, and which, had that recognition 
heen given and acted upon earlier, might have 
eased many of the difficulties with which aero- 
nautical progress is faced to-day. It will be con- 
ceded, firstly, that laboratory experiment should, 
ideally, precede full-scale application, just as the 
Wrights’ wind-tunnel tests preceded their successful 
machine In fact, however, practice has outrun 
theory, often, of course, with striking results, and 
while they have never lacked foresight or imagina- 
tion, experiments in aerodynamics have nowhere 
been so numerous or so generously equipped with 
apparatus as to be able to keep pace with, much 
less to anticipate, all the problems raised by advances 
in engine design, aircraft construction, or by a con- 
siderable volume of contemporaneous full-scale 
research. For many years, consequently, the main 
trend of improvement in wind tunnels was towards 
increased size and air speed, and if in these direc- 
tions the endeavour to reproduce full-scale condi- 
tions has inevitably fallen short of perfection, it is 
if anything to the credit of the wind tunnel, which, 
bv the very results it has yielded, has done more 
than anything else to formulate scientifically its own 
limitations as a means of experiment. 

In the second place, however, it will equally be 
conceded that the laboratory method of experiment 
offers very weighty advantages in respect of the 
segregation and control of variable factors. Particu- 
larly is this true during the early, more or less 
exploratory, stages of investigation when general 
principles and qualitative effects, rather than 
absolute numerical data, are the primary considera- 
tions. The argument is well supported by the work 
done in the now obsolescent, general-purpose wind 
tunnels up to ten years or fifteen years ago. Since 
that time, aeronautical development has so acceler- 
ated that aerodynamics, itself a branch of the 
main problem of flight, is now a vast subject with 
numerous sub-divisions each demanding whole- 
time consideration by groups of specialists, and 
each needing special-purpose experimental equip- 
ment. Moreover, as every such type of problem 
comes to be recognised as deserving special investi- 
gation, it is, by that very fact, in the initial stages 
of solution, and lends itself to preliminary attack 
by wind-tunnel methods. Hence there has been, 
for a number of years, & new and growing tendency 
towards specialised types of wind-tunnel equipment, 
each of which calls for ceaseless improvement and 
development in the attempt to guide aircraft 
design and to study in advance the future conditions 
of aircraft operation. 

In this country there are already in operation 
several wind tunnels having special characteristics 
with which readers of ENGINEERING will be aware 
from the published accounts that have appeared 
from time to time in our columns. At the Royal 
Aircraft Establishment, for example, there are the 
spinning tunnel, in which the spinning propensities 
of models, supported on a vertical up-current of air, 
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are recorded by cine-photography, and the 24-ft. 
open jet for testing full-sized power units. The 
National Physical Laboratory has a_ variable- 
density tunnel, for the production of high Reynolds 
numbers, and a high-speed tunnel for studies of 
compressibility effects at air speeds approaching 
those of sound in air, while the new controlled- 


turbulence tunnel, now under construction at Ted- | 


dington, is evidence that specialising is henceforth 
to be the rule rather than the exception. In the 
United States of America development along these 
lines has been pursued farther ahead and farther 
afield, to the extent that certain types of apparatus 
not generally known to be contemplated here, are 
already being used with promising results. A most 
interesting account of these modern methods of 
research was given to the Royal Aeronautical 
Society on May 25, by Mr. G. W. Lewis, Director of 
Aeronautical Research under the National Advisory 
Committee for Aeronautics, in the course of the 
27th Wilbur Wright Memorial Lecture, which we 
reproduce, in abridged form, elsewhere in this issue. 

Among the American equipment intended to 
cater for high-speed aircraft, Mr. Lewis referred to 
the 8-ft., 500-m.p.h. atmospheric-pressure tunnel at 
Langley Field, and to a newly designed compressed- 
air tunnel having a throat diameter of 19 ft. Both 
of these represent important advances in the attain- 
ment of high Reynolds numbers under experimental 
conditions, but they are of less interest as regards 
novelty of design than the American low-turbulence 
wind tunnel, of which the working section, 3 ft. 
wide by 7 ft. 6 in. high, is arranged for testing wing 
sections several feet in chord length, but only 3 ft. 
in span, with essentially two-dimensional flow. Here 
the object is to ascertain the effects of such factors 
as wing profile and surface roughness upon the 
transition from laminar to turbulent flow around 


the wing, under conditions simulating those of the | 


free air which is known to be virtually non-turbulent 
as regards boundary-layer effects. Von Karman, 
whose experiments at Pasadena established this 
fact fairly conclusively, showed also that the turbu- 
lence normally present in wind tunnels exerted an 
important influence on the characteristics of aero- 
foils under test. Hence arises the purpose of a 
specialised wind tunnel in which the turbulence, if 
not reduced to zero, is at least as ineffective as that 
of the atmosphere upon aircraft in flight. Aerofoils 
theoretically designed to take advantage of true, 
low-drag, laminar boundary layers over the major 


portion of their surface have already, according to | 


Mr. Lewis, shown spectacular drag reductions on 
test in this tunnel. It may reasonably be expected, 
therefore, that equally, if not more, satisfactory 
results will emerge from the controlled-turbulence 
tunnel in course of construction at the National 
Physical Laboratory, which, if later in the field 
than the American tunnel, has profited as regards 
design from Professor G. I. Taylor’s recent theoretical 
studies of turbulence. 

One normally advantageous feature of a wind- 
tunnel test—the fact that the model is constrained 
at rest-—becomes an inherent difficulty if the problem 
at issue concerns stability, where the performance 
of an aeroplane is essentially associated with the 
results of its own movements. Primarily, it was the 
effort to surmount this difficulty which led to the 
development of the Farnborough spinning tunnel, 
with such successful results as to inaugurate a new 
type of wind-tunnel technique involving the use of 
dynamic models. 
to two applications of this principle which are of 
great interest, both for the novelty of the equipment 
and for the promising line of attack upon urgent 
problems. 

One of these is called a gust tunnel, though 
strictly it is not so much a tunnel as an open 
jet of air, provided by a blower and directed 
vertically upwards by appropriate ducting, into 
which a small aeroplane is launched by a catapult. 
The model, gliding forward in a nearly horizontal 
direction, suddenly enters a strong up-current of 
the nature of a gust, and its reactions are recorded 
cinematographically by the aid of small electric 
lights fitted to the nose and tail of the machine. 
Vertical accelerations suffered by the model are 
measured by a small accelerometer, weighing only 
3} oz., housed within the fuselage, and providing a 


Mr. Lewis, in his lecture, refers | 
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| photographic record which is synchronised with the 
| camera records of the flight path. By adjustment 
| of the air jet, different forms of gust and different 
| ratios between forward speed and gust velocity can 
be simulated, to represent the wide range of condi- 
| tions encountered in service, data upon the latter 
point being obtained from gust recorders installed 
on transport aircraft. One direct outcome of these 
| model experiments is to permit the estimation of 
| load factors giving an appropriate margin of safety 
| against undue structural stresses arising from gust 
| loading. ‘ 

| Such estimates are, of course, reliable only 
}in so far as gusts can be accurately simulated, 
and here the model apparatus can be put to valuable 
account indirectly, by enabling a scaled dynamic 
| model of a particular aeroplane to be tested in the 
| gust tunnel and its behaviour compared with that 
| of the full-sized machine in the air. In this way 
| the aeroplane can be used as an instrument with 
| which to measure the structure of atmospheric 
gusts, and in so far as future experience shows it to 
| be reliable, the method is most attractive and will 
| certainly commend itself to meteorologists as well 
| as aerodynamicians, since experiments with fixed 
| instruments at various altitudes up to about 
| 1,000 ft. above ground level have shown that gust 
| structure is markedly affected by height. 








| The obvious utility of the gust tunnel shows very 
|clearly that with even greater advantage the 
| principle of the dynamic free-flying model can be 
| adopted to investigate the general stability prob- 
|lem. Recognising this as long ago as the year 
1913, Bairstow and Nayler*, at the National Physical 
| Laboratory, carried out a series of most instructive 
experiments with model gliders made from sheets 
|of mica fixed to an aluminium frame. The most 
|interesting piece of apparatus described by Mr. 
Lewis extends this technique by providing an air 
current at a speed and inclination to suit the gliding 
| characteristics of a model aeroplane, so that the 
latter, while freely air-borne, remains more or less 
in one situation in space. The air current is pro- 
duced inside a glass-walled wind tunnel 5 ft. in 
diameter, the whole, including the fan and driving 
motor, being mounted in trunnions. Perhaps the 
most delicate novelty in the assembly is the aero- 
plane model which contains within its fuselage 
tiny electromagnets whereby the controls are 
operated in flight through the agency of a slack, 
trailing flexible wire. It is a little curious that, 
having advanced so far, the experiments did not, 
apparently, attempt to fit the model with an air- 
screw electrically controlled like the rudder and 
elevators and driven, for the sake of lightness, by 
a compressed-air motor of the sort commonly used 
for outdoor model aeroplanes. Now that the 
importance of running-airscrews on stability and 
on the effects of control movements is well estab- 
lished, it is hard to avoid the conclusion that the 
ultimate solution of this class of problem will not 
be achieved solely by gliding experiments. 


The National Advisory Committee, needless to 
remark, is well aware of these and other defects in 
their preliminary free-flight tunnel, and they have 
already proceeded one stage farther by constructing 
a 12-ft. diameter, variable-density tunnel on the 
same principle, in which stability and control tests 
will be conducted upon larger models at higher 
Reynolds numbers. Maybe, when details of this 
latest equipment are published, it will be found 
that the technical difficulties of testing a free- 
flying dynamic model with airscrews running have 
been surmounted. Meanwhile, the gliding models 
are furnishing most useful information regarding the 
stability characteristics of various auxiliary devices 
associated with the modern trends of design in the 
directions of high speed and high wing loadings. 
Quite evidently, however, the free-flight wind 
tunnel is only at the outset of a remarkable career 
in the course of which striking developments, no 
less than useful discoveries, may be confidently 
expected. When these predictions are realised, they 
will be due in no small measure to the present work 
of Mr. Lewis and his associates in the United States. 
whose enterprise and ingenuity command the 
respectful admiration of scientific men everywhere. 
iin “Reports and Memoranda of the Aeronautical Researc! 
Committee, No. 117. 


















THE CO-OPERATIVE TESTING OF 
SWITCHGEAR. 

As we have frequently pointed out, the rapid 
growth in the capacity of generating stations and 
the large-scale interconnection of electricity supply 
systems, both of which have taken place in this 
country of recent years, have imposed progressive 
stresses on the various parts of the equipment, and 
have presented corresponding problems both to 
designers and manufacturers. In no field is this 
statement more true than that of switchgear. 
Under the conditions we have outlined, a circuit 
breaker that can be relied upon to operate satisfae- 
torily without damage to itself in the interruption 
of the heavy fault current that may occur on a 
widespread interconnected network is absolutely 
essential. And it necessarily follows that the 
performance of this equipment must be known 
with a much greater certainty than was possible, 
say, ten years ago. In other words, some way must 
be found of replacing empiricism by science. 


What has been done in this direction during the | 


past decade is probably well known to readers of 
ENGINEERING, in general terms. It may be recalled, 
however, that this period has seen the establishment 
of fully and ingeniously equipped testing stations 
at Hebburn, Trafford Park, and Witton, and that 
others of the same type are under construction. 
The results obtained at these stations have been | 
both interesting and useful for the purpose in view, | 
as well as, to quote Count Smorltork, “ surprising 
in themselves.”” This will be clear from the articles 
that we have published from time to time. The 
result is that the proving of switchgear in accord- 
ance with an agreed standard has become recognised 
as an important activity of the electrical industry ; 
it is the general practice at the present time for 
customers to confine. their purchases of circuit 
breakers and other similar equipment to those 
that have been type-tested under short-circuit | 
conditions. A further satisfactory feature is that 
since these testing centres have been in existence 
the engineers responsible for their conduct have 
freely exchanged ideas and experience concerning 
the new and by no means simple technique involved ; 
and it is largely due ito that co-operation, and it | 
must be added to that of the users, especially the 
supply engineers, that Great Britain was able, a 
few years ago, to submit a suggested specification 
for the short-circuit testing of circuit breakers to! 
the International Electrotechnical Commission. This 
specification was so complete that it was adopted as 
the basis for the standard rules upon which the 
current British Standard Specification on the subject 
was based. 

More recently, and this again is, perhaps, common | 
knowledge, another logical step was taken. For the 
reasons we have outlined, it became clear that the 
formation of a responsible body of unquestionable 
standing with authority, not only to test switchgear 
under stringent conditions, but to issue certificates 
of performance, would be of immense benefit, both | 
to the industry and the nation. Such a body 
would not only render it unnecessary for individual 
manufacturers to shoulder the expense of erecting 
and equipping further testing stations, but by 
enabling definite technical data to be interchanged 
would increase the efficiency of the apparatus. 
Moreover, the certificate of such a body would be 
a document of value. It would be accepted as an 
assurance of the highest manufacturing skill and 
of satisfactory performance under all conditions of 
service likely to be encountered. It would do this, 
moreover, without hampering the enterprise of | 
manufacturers in developing their designs along 
any lines they had individually found desirable or 
which ingenuity might have suggested. 

After negotiations with the Department of 
Scientific and Industrial Research, and with the 
co-operation of the manufacturers, such a body has 
now been established under the title of the Associa- 
tion of Short Circuit Testing Authorities. The 
present members of this body, whose offices are at 
36, Kingsway, London, W.C.2, include the half- 
dozen large firms which are concerned with the 
manufacture of switchgear, and which either indivi- 
dually or conjointly own the existing testing 
stations. Its principal object will be to establish | 
and conduct an organisation for co-ordinating the 








| kVA. 








short-circuit testing of switchgear, circuit breakers, 
fuses, transformers and other electrical apparatus, 
and of issuing certificates showing the results of 
|such tests. Research work in the art of circuit- | 
breaking will also be initiated and encouraged in 
co-operation with manufacturers, technical associa- 
tions and the Department of Scientific and Industrial 


Research. This statement may be amplified by 
| stating that the short-circuit testing stations con- 
| trolled by the companies constituting the Associa- 
tion will not, as in the past, issue individual certifi- 
cates of rating in respect of the type tests made by 
them. Instead, a standard Certificate of Rating, 
signed by the testing station authority for technical 
accuracy, and countersigned under seal by an official 
of the Association, will be issued. For example, oil 
circuit breakers will be short-circuit tested in 
| accordance with the appropriate British Standard 
specification, and no Certificate of Rating will be 
issued unless the equipment complies with that 
| specification. 

In this connection, the question of organisation is 
|of some importance. It may therefore be added 
| that the affairs of the Association are controlled 








|by a Council and by a Management Committee 


appointed by that Council. This Committee is 
composed of engineers experienced in the design and 
manufacture of electrical equipment. In addition, 


| there is a technical sub-Committee, which includes 
a representative of the National Physical Labora- | 


tory. One of the duties of this sub-Committee will 


be to decide whether a Certificate of Rating is or is 
A further | 


not to be granted in any case of doubt. 
important duty will be to ensure that the tests at 
the various testing stations are made under com- 
parable conditions of severity in respect, for 
example, to direct-current component, recovery 
voltage, power factor, rate of rise of re-striking 
voltage and its subsidiary transients and uniformity 
of interpretation of recording results. It may be 
added that the actual results of these and other tests 
will be communicated only to the owner of the 


particular equipment, and the same confidence will | 


apply to the report recording whether the Certificate 
of Rating should be granted or withheld. The mere 


fact, however, that the products of all manufacturers | 


will be tested under the same conditions, and that 
those conditions are based on a standard document, 
should gradually tend to improve the general per- 


formance. On the other hand, complete or partial | 
| publication of the documents forming a Certificate of | 


Rating will be permitted, provided the Certificate 
itself is included. Facilities will be available in 
co-operation with the National Physical Labora- 
tory for the testing of any British circuit breaker 
designed for a pressure not exceeding 11 kV, and 
with a three-phase rating not exceeding 250,000 
This will meet the requirements of most of 
the manufacturers who do not possess testing plants. 

In its report for 1936, the Central Electricity 
Board said: “The information obtained from the 
high-capacity short-circuit testing stations which 


|have been inaugurated by a number of British 
| switchgear manufacturers during the past few years 


has put this country in the forefront in the technique 
of switchgear design.” There can be no doubt 
that the latest step forward to which we have just 
drawn attention will only serve to improve and 
consolidate this position. 








SEWER-CLEANING MACHINE. 


Tue cleaning of sewers has been hitherto one of the 
urban activities to depend wholly upon manual labour, 
street-sweeping, snow-removal and the like having 
long been mechanised. Now, however, an interesting 


|experiment is being carried out in the Borough of 


Manhattan, the machine illustrated in Figs. 1 to 3, 
on page 684, having been designed for the purpose 
of cleaning mechanically the 560 miles of sewers in 


central New York. Essentially, the machine consists | 


of a self-propelled vehicle fitted with a crane-like 


apparatus, by means of which a scraper bucket is | 


dragged along the bottom of the sewer and, after 
hoisting to the surface, is discharged into a suitable 
tank wagon. The method of operation is best under- 
stood from the drawings, Figs. 1 and 2, the general 
appearance of the machine at work in a street being 
seen in Fig. 3. The vehicle itself is a normal type of 
industrial tractor, weighing 2 tons 18 ewt., and is extend- 


ed at the rear to accommodate the lowering drum. The | 








cable, seeing that the bucket is to be traversed in both 
directions, has a return strand, and its ends are there- 
fore attached to separate drums. The hoisting drum, 
jib and other gear is carried on a frame built up from 
the chassis. The drive from the engine is taken off a 
shaft at the rear, from which transmission is made by 
a roller chain and a parallel shaft to a gearbox a con- 
taining the clutch and brake mechanisms on a cross- 
shaft. From this cross-shaft, chain drives are taken 
to the hoisting drum 6 and the lowering drum c. The 
small drum d is chain-driven from a sprocket meshing 
with the top strand of the hoisting-drum driving chain, 
and is used only for hauling the cable into position. 

The operation of the machine is as follows: It is 
placed with the jib over a selected manhole, seen to the 
right of Fig. 1, and a manhole at the end of the length 
to be cleaned, and perhaps several hundred feet away, 
is also opened. This manhole is seen at the left of 
| Fig. 1. A frame e, which is collapsible for ease in 

handling, is placed in position at the end of the sewer, 
and the end of the cable is dropped down the manhole 
to the right, hauled along the sewer, threaded through 
a sheave on the frame e, and returned up the manhole, 
the cable being handled in these preliminary stages by 
the auxiliary drum d. In the meantime, a telescopic 
arm f, carrying sheaves at its extremity, is lowered 
down the manhole, so that the sheaves will carry the 
cable round the bend. The bucket g is, of course, 
inserted in one strand of the cable. The bucket is of 
somewhat unusual construction, in that the bottom 
is formed by a pair of doors somewhat similar to those 
of the ordinary “ clam-shell” dredger bucket. The 
| top is closed. Pull on the lowering cable, which gives 
traverse from right to left in Fig. 1, opens the doors, 
and during this traverse the bucket, which has been 
dragged along the bottom of the sewer on its side, 
becomes full. When the end of the traverse has been 
reached, or the bucket is full, the hoisting drum is 
engaged and the bucket is pulled back from left to 
right, this pull, immediately it starts, closing the bucket 
doors. The full bucket is thus returned along the 
sewer and up the manhole until it reaches the position 
indicated by the dotted outline on the left of the three 
shown at the top of Fig. 1. Here the shackle of the 
bucket is hooked on to a carrier h which runs along the 
jib. The full outline in Fig. 1 shows the bucket in an 
| intermediate position on the carrier, and the dotted out- 
line to the right shows it'in the discharging position above 
the tank wagon. The carrier is hauled along the jib 
by hand, an operation which is proceeding in Fig. 3. 
| Locking gear on the carrier prevents premature opening 
of the bucket. 

Three different sizes of bucket are used, viz., 124 in., 
144 in., and 20 in. in diameter, to suit the parti- 
cular size of sewer being cleaned. Its speed is approxi- 
mately 50 ft. per minute, when the engine is running 
at its lowest speed, viz., 1,400 r.p.m.; the engine 
| can, however, be run upto 2,200 r.p.m. The cable is a 
| $-in. wire rope with a hemp centre, the auxiliary 
placing-cable being of flexible galvanised wire, and 

in. in diameter. The filling of the bucket is evident 
to the driver by the degree of pull on the cable. The 
control levers are grouped overhead in front of the 
driver, the main drums being controlled by a single 
clutch which prevents the engagement of both of them 
together. Any obstruction of the bucket, by increasing 
| the pull above a predetermined limit, automatically 
| stops the machine. Both drums can be de-clutched so 
| that they have a free-wheel action when paying-out 
| the cable. The device seen above both of them 

in Fig. 1, and identified by their double-helical appear- 
| ance in Fig. 2, is for ensuring even winding across the 
| drums. Undue stresses on the frame are prevented by 
| the large helical springs visible in all three illustrations. 
| The machines, of which there are two, constructed by 
| Messrs. Champion Corporation, Hammond, Indiana, 
U.S.A., have not been introduced for the purpose of 
displacing labour in sewer cleaning, but simply to make 
the conditions under which such labour operates less 
arduous and disagreeable, as the men, instead of 
spending long periods underground, have now only to 
descend for the short space of time necessary to place 
the sheaves and cable in position ; during the 
actual cleaning they remain above ground. A flood 
light above the jib, with its beam directed downwards, 
facilitates night work. We are indebted to the Depart- 
ment of Borough Works of Manhattan, New York 
City, for permission to publish this account and for 
supplying us with the material on which it is based. 
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CANADIAN Exports oF ALUMINIUM.—According to 
statistics issued by the Aluminium Information Bureau, 
Bush House, Aldwych, London, W.C.2, exports of 
aluminium from Canada, in the first three months of the 
current year, totalled 18,120 long tons, against 11,139 tons 
in the first quarter of 1938, and 5,510 tons in the corre- 
sponding period of 1937. Canada’s exports for the first 
quarter thus show an increase, this year, of over 63 per 
cent., as compared with last year, and are more than 
treble the quantity exported in 1937. 
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THE COLOURDEX PRODUCTION- 
CONTROL SYSTEM. 


Berore describing the construction and operation of 
the Colourdex control system, some definition seems 
to be called for, as we have previously given accounts of 
some other applications of colour for the purposes of 
control, for example, the Murray colour control, in 
which colours are employed to avoid risk of incorrect 
operation of the numerous levers and handles of machine 
tools, or to identify rapidly different sizes and types 
of and forth. The Colourdex 
control however, of a radically different 
nature to those previously described. It is employed 
to keep a readily visible account of constantly-changing 
items, such as the passage of machine parts through 
machine loading control, the 
the condition of vehicles 
requiring periodic overhaul, progress and the 
like, the flexibility of the Colourdex system being. 
indeed, such that it can be applied in directions too 


spanners, yvauges ao 


syvatem is, 


various 
state of stocks in a 


operations, 
store, 


sales 


numerous to detail here. Colour has, of course, been 
long applied to distinguish from another the 
superimposed curves of a group plotted on a chart, 


one 


such curves representing, say, outputs in corresponding 
of a The points through 
which the curves are drawn, however, must all represent 
the same state of affairs, for example, the finished article, 


months period of years, 


ind the chart gives no information as to the progress 
To attempt to represent different 
conditions of the same article over a repeating period, 


towards completion 
such as a month ora year, clearly requires a number of 


charts, riz. one for each period, since the adoption of 


colours to represent each state of the article would 
render a composite chart extremely confusing. Thus, 
the curves of, say, quarter-finished and half-finished 


might conceivably the of the 


finished part at some points or lie below it, in varying 


parts overtop curve 


relationship, at others 


\ttempts have been made in the past to produce 
readily-comparable charts by plotting successive 
curves on tracing paper, glass, or some other trans 


perent material, the sheets being laid one on top of the 
other This method has, however, severe limitations, 
while the plotting of comparative charts in a single 
diagram is tedious and the result very apt 
to be unintelligible to all but those persons accustomed 
to the method. It would seem that the most practical 
wav in which to secure the three-dimensional presenta 
imperfectly attempted the methods 


just mentioned is that adopted by Messrs. Colourdex 


imometri 


tron in two 


Control, Limited, 4, Waterloo-place. Pall Mall, 
London, S.W.1 In the first place, it should be under 
stood that the Colourdex control system is not a 


card index for, although a card index is capable of 
wranged in a quasi three-dimensional manner, 
what is recorded by it is not visible at a glance as is 
the with In this latter system, 
moreover, all charts are eliminated and the wall space 
they would take up is made to hold a very much greater 
mass of information ; thus, it is possible to record in 
detail the state of as many as 1,100 items on a wall 
space only 6 ft. square. Naturally, as three dimen- 
sions are involved, the system projects from the face 
of the wall, though to a distance of about 15 in. only. 
It must be pointed out, however, that, as the whole 
urea of the apparatus must be accessible it is not 
possible to utilise any blank wall space there may be 
it for anything that projects from the wall. 
his accessibility is achieved by traversing the appara- 
tus vertically, so that the whole of its surface can be 
comfortably reached by a standing operator. 


being 


CARE 


Colourdex 


tbove 


lhe general structure of a unit of the syatem is best 
sen in Fig. 1, on this page \ pair of steel tubes, one 
behind the other in relation to the wall, run from floor 
to ceiling. The front tube carries a number of hori- 
zontal arms separated by distance pieces and so secured 
that they can be swung outwards radially or detached 
at will, The maximum number of arms on a standard 
tube is 40, divided equally on each side of it. The 
back tube carries a sliding counterweight connected to 
the arm assembly on the front tube by a roller chain 
rope running pulleys. The front 
assembly, as has already been mentioned, can be 
traversed vertically on its tube. The counterweight 
consists of a casing cont.ining removable lead weights, 
so that the assembly can be balanced according to the 
number of arms in use, since it does not follow that 
ill the arms are employed at the same time, those not 
in use be ing removed 


or a wire over 


The arms are of U cross-section 
ind each may carry 28 projecting rods or pins which 
are The pins can 
be moved along the arms quite freely and are provided | 
with stops so that the tabs hung on them can be placed 
in definite relation to the arms. When the system is 
for normal industrial factory control, about 
8 or 9 different positions are provided on the pins. 
For sales control there are often 13 positions, while, | 


ittached by means ot spring clips 


used 





ENGINEERING. 





[JUNE _9, _1939- 





COLOURDEX PRODUCTION-CONTROL SYSTEM. 





: 


_ 


t 





on the pins. while square or rectangular tickets are 
clipped to the back of each pin. The functions of 
these different items will be clear from the illustrative 
examples now to be discussed. 

A simple case will be taken first. Supposing a 
unit to be devoted to following the progress of forgings 
through the shops. A number of arms are allotted to 
each week, clearly marked by a card, and on these arms 
are placed the pins representing the orders that have 
been promised for delivery during that week. In this 
way a clear view is obtained of the orders according 
to their dates of delivery. When an order has been 
completed, its pin is removed from the arm and, there- 
fore, all the outstanding jobs can be seen at a glance. 
This is, of course, of significance, when dealing with 
overdue work, which work is automatically visible 
above the arms representing the current week’s deli- 
veries. The data relative to a particular order is filled 
in on the ticket at the back of the pin seen to the right 
of Fig. 3, opposite. When the job is started, circular 
dises are hung on the pin in the order of the successive 
operations the part has to pass through. In the imagi- 
nary example illustrated, these discs are arranged in the 
correct order, that is, beginning with forging, proceed- 
ing to annealing, and ending with delivery, which 
stage is at the last point adjacent to the arm. 
dises are of different colours, a condition indicated by 
hatching of different types, and bear, in 
appropriate distinctive letters, such as ‘‘ A” for anneal- 
ing. ““ I” for inspection, and so forth. Behind each dise 
is a pair of rectangular tabs of different colours but 
all the tabs of the same kind are of the same colour 
throughout the row. These tabs differ in length so 
that the rear tab of a pair projects below the front one. 
The shorter tab bears a number representing the day 
of the month and the longer one a number indicating 
the month, the two together giving the date by which 
the operation indicated on the disc is to be finished. 





CompLete Unit ror T 


The | 


addition, | 





ELKBPHONE-EXCHANGE CONTROL. 


As soon as the forging has left the smithy or forge, 
| which, according to Fig. 3, should be on December 13. 
a ticket is passed from the smithy foreman to the 
person in charge of the recording system, and is filed 
behind the order card. The receipt of the forging in 
the annealing shop is signalled by another slip, from 
its foreman, which slip is then substituted for the 
first one. The disc and tabs marked “ F ”’-13-12, are 
then removed, and anyone can tell at a glance that 
the forging has reached the annealing shop. The 
number of items on the pin thus gradually decreases. 
and their removal takes place in an orderly manner 
unless the forging is not out of a particular shop by 
the date indicated. If it is overdue at any date, a red 
disc, lettered to show the stage affected, is placed at 
the end of the pin and attention is at once drawn to 
the hold up. At first sight this warning disc may seem 
redundant, in view of the fact that the position of the 
parts is indicated by the date tabs, but it is only 
necessary to imagine several arms, or perhaps a whole 
unit, full of pins representing orders for forgings. The 
| red dise would, in such circumstances, prevent, say, 4 
row of pins having to be looked over, while a series of 
| such discs would show immediately that congestion was 
| taking place in one department. The system, however, 
| shows other conditions also; thus, the capacity for 
| finish machining might be determined by the number 
| of lathes in the shop and, in planning the work, the 
responsible person would have to avoid allocating 
| more work for the date 21-2, under the symbol “ M.” 
| with a colour corresponding to finish machining, than 
| the shop could cope with. Some of the jobs might. 
| therefore, require to be accelerated, and others, not so 
urgent, retarded. To go over all the advantages of the 
| system where used for shop route planning would be to 
| labour our point, but it may be suggested that the 
| work could be classified in vertical rows as well as 
horizontal rows, the former being used for two-throw. 





in some instances, the process to be recorded is satis-| The position of the dises and tabs in Fig. 3 shows | three-throw, etc., crankshafts, and the latter for 


factorily dealt with by as few as 5 stops. Rectangular 
tabs and circular discs of different colours are hung 


that the item recorded on the pin 
through the shops. 


is just starting 





| diameters. 
At this point the illustration of a portion of a unit 
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Fig. 3. 




















shown in Fig. 2, above, may be consulted with 
advantage. Taking the second arm from the bottom, 
it will be noticed that the tabs on the first 8 pins, 
counting from the left, all indicate the same state of 
affairs, viz., B-10-3, which means that the parts 
described on the tickets clipped to the arms have all 
to reach stage * B,” whatever that may happen to 
represent, on March 10. It may be assumed that, 
though the parts are all different, they are to be 
assembled together, and failure to complete one by 
the specified date will hold up the whole job. As 
shown in this row, the work is proceeding according to 
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plan, but a very different condition is evident on the 
row above, i.e., the third row from the bottom. In 
this row, the parts described on the tickets of the 
second, fourth, sixth and eighth pins from the left 
have been gone ahead with, and have reached stage 
‘“* B,” which they are due to leave on March 17. Those 
parts represented on the first, third, fifth and seventh 
pins have, on the contrary, not even passed through 
their first stage, which should have been completed 
on January 30. Assuming, as before, that the eight 
pins represent a complete assembly, it is evident that 
the job is in danger of being held up by delay in getting 


. - 


] 

| on with four of its constituent parts. With an ordinary 
| system of supervision there would be considerable risk 
of the real reason for delay being obscured. As it is, 
the man in charge of the Colourdex system has placed 
a warning disc, in this case a white cross on a black 
ground, on each of the four pins involved. It must be 
admitted that the shop manager or other person con- 
cerned could not fail to notice at a glance what parts 
were lagging behind, and could take the necessary steps 
to speed them up. 

It may be stated that the installation shown in Fig. 2 
is part of one actually in operation, and is not a mere 
assembly for demonstration ; as a matter of fact it is 
at the Beeston factory of Messrs. Ericsson Telephones, 
Limited. Each part has eight processes, and this 
particular system is concerned with production control. 
It shows whether parts are on time, or are behind or 

| before it, dates, alterations to dates, and causes and 
| situations of delays. As already indicated, assembly 
|is also controlled and priority and so forth can be 
determined. It will be noticed in Fig. 2 that the 
letters on the discs are different from those of Fig. 3. 
This has no particular significance unless it be that of 
indicating how flexible the Colourdex system really is, 
as the letters merely represent a code suited to the pur- 
| pose for which the system is employed. This flexibility 
is also illustrated by the variety of the tabs, etc., on 
| the installation shown in Fig. 1. In this there are more 
| dises than tabs, while it is clear that all the arms are 
|not made equal use of. This installation is used to 
control the progress of the six-yearly continuous pro 
| gramme of new telephone exchanges to be opened. The 
state at the moment of every exchange, its various pro- 
gress stages, dates, delays, alterations to programme, 
etc., are constantly presented, as well as past happenings. 
| Apart from the complete visibility of every progress 
| detail, this installation is an instance of simultaneous 
| alphabetical and chronological arrangement; each 
}exchange can be identified by initial letters, and all 
| exchanges due to open in any one year are equally 
| plain. In order to enable a person who has not 
memorised the significance of the various signs to read 
| the installation, a large card showing the codes is 
| attached to some blank arms at the right. It can 
| just be made out that the code card explains the 
| significance of the various colours as well as the different 
| shapes and symbols. It should be noted here, how- 
| ever, that neither Fig. 1 nor Fig. 2 give anything like 
a true presentation of the system, as ordinary photo 
graphy and half-tone reproduction distort colour 
values, red, for example, appearing black and light 
| blue showing virtually as white. 

The arrangement of the discs and tabs in both Figs. 2 

j}and 3 shows individual pins used for recording the 
| progress of single parts only, but the system is equally 
| adaptable for keeping track of a number of parts which 
| keep step all through the shops. Thus, it may be 
necessary to trace the passage of 50 similar castings 
| through the foundry. In this case the head ticket 
at the back of the pin would give the total number of 
| castings forming the order, and the delivery tab would 
| repeat that number along with the delivery date. It 
| does not follow, however, that the whole of the castings 
would proceed together through the operations of mould- 
ing, casting, knocking-out, and dressing, so other and 
supplementary tabs are used. These tabs are of such 
lengths that they do not overlap the date tabs for the 
several operations, and bear figures indicating the 
number of castings which have actually reached a 
particular stage. The tabs, which are printed, are in 
pairs, the shorter one of each pair representing tens, 
and the longer one representing units. Thus a “3” 
above a “5” on the pin at the pouring stage would 
show that 35 of the 50 castings had reached this stage. 
Similarly, a “‘ 1” showing above a “ 1” at the mould 
ing stage would indicate that 11 of the castings were 
in the flasks, but not poured. One pin would accord- 
ingly give all the information required. 

Much larger orders might, however, have to be dealt 
with, perhaps as many as 500 spread over deliveries of 
50 per month. Each pin would then record the 
progress of a batch of 50 and 10 pins would be required. 
These would have differently coloured head tickets, so 
as to make each week’s work distinct. Again, batches 
of castings of quite different types might be going 
through the foundry at the same time. It would be the 
shop manager’s task to prevent one lot holding up 
the other; it is quite possible, for instance, for work 
not urgently required to be pushed ahead with because, 
say, the flasks were handy, and work for which the 
customer was clamouring might get overlooked. With 
the Colourdex system, this could hardly happen. A dis- 
tinctive disc would be attached to the end of all pins 
representing castings, of any nature, required during 
the same week. The first week’s pins might have blue 
discs, the second week’s pins green discs, and so on. 
A rapid glance at the apparatus would show at once 
how many jobs had to be got through in a given week, 
and, if supplementary tabs giving the weight of the 
castings were also used, the weight of metal wanted 








in the foundry for that week could be rapidly calcu- 
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The progressing of the batches shown on the 
pins would be followed out as before. Such a plan as 
that outlined above would prevent congestion or 
slack periods, while, if an urgent order came along, 
a suitable path could be mapped out for it by re-arrange- 
ment of the tabs on suitable arms. 

So far, shop control only has been dealt with, but 
it will be apparent that the Colourdex system is 
applicable to the control of a factory as a whole. A 
central apparatus records the state of orders for, say, 
complete machines, this apparatus being served by 
departmental ones of the nature described. In 
referring to these, however, it should not be taken for 
granted that they must be identical. Every depart- 
ment may have its own peculiar problems, and a 
single system to cover the requirements of the whole 
of them would probably be cumbrous. There are, 
a matter of fact, at least six standardised methods on 
one of the central control systems mentioned above, 
and lay-outs can be devised to meet any unusual shop 
system. Colour, of course, largely assists a complex 
scheme, there being 30 different colours for the head 
tickets, so that orders may be grouped into classes. 
Thus, Admiralty orders, which involve special specifica- 
tions and inspection, may given a specific colour 
which would distinguish them from orders under 
Lloyd’s Survey, these in turn having their own colour, 
so preventing confusion with orders from abroad, 
which may have to meet foreign requirements, 
Once an order is completed, the pin concerned is 
removed. This statement will, perhaps, give rise to a 
doubt regarding the suitability of the Colourdex system 
for permanent recording, as it might appear that once 
a pin has been removed and its tabs distributed for 
further it would impossible to recover the 
history of any order or job. Of course, a good deal 
depends on the real utility of such history. It is 
difficult to imagine information on every stage of 
every casting or forging ever being required, but some 
record of a more general nature is desirable. Though 
Colourdex is designed primarily to deal with situations 
and conditions which change from hour to hour, and 
so to provide the ordinary practical man with a picture 
of what is going on, yet it also enables both semi- 
permanent and permanent records to be kept. 

Permanent record is kept in a little booklet, with 
6 or 12 pages, which fits into the spring at the back of 
the order pin. Semi-permanent records are kept by 
a hanging ticket or a series of hanging tickets. This 
hanging ticket, of material somewhat similar to that 
of the discs and tabs and equally durable, is a simple 
way of keeping a record about any order or portion of 
an order until the order itself is through. The hanging 
ticket shows the quantities actually completed against 
the quantities planned ; the dates when those 
quantities were completed. Thus are recorded the 
deficiencies or surpluses made in any one week, due to 
ordinary breakdown or to slackness in the factory, 
when extra work can be undertaken. The ticket goes 
from the one pin belonging to a unit portion of an 
order to the next pin representing the next unit portion 
of the same order; thus, the hanging ticket must be 
hung on the current week’s portion of an order. This 
means that if a pin is showing with a hanging ticket 
on it on a portion of the standard behind the current 
week, then that portion of the order must have been 
delayed. The hanging ticket itself gives a complete 
summary of all the portions of an order already com- 
pleted, and in this way shows on the pin of what is 
being done, a summary of what has already been done. 
The hanging ticket could be filed after the whole job 
has been completed. The system of supplying the 
information to the Colourdex operator is a matter with 
which no trouble has hitherto been experienced, most 
firms having some method of collecting information as 
to shop conditions as it is. It may be mentioned, 
however, that Colourdex was not devised to save the 
time of the staff usually employed on the keeping of 
progress but to save the time of those to 
whom such records are vitally necessary, as it picks 
out the essential facts from a mass of irrelevant detail 
and presents them to the persons most concerned in 
a manner that is at once emphatic and concise. 

As an illustration of results obtained by the system, 
the experiences of a single firm may be cited. Before 
Colourdex was installed, 64 per cent. of the entire 
output of the factory wa. behind schedule. Two weeks 
after its installation, however, the delays had fallen to 
44 per cent., this 20 per cent. decline, it is stated, being 
due to the improved correlation obtaining, people having 
previously retained pertinent papers either through 
forgetfulness or carelessness. At the end of the sixth 
week after installation, the delays had fallen to 35 per 
cent. While past errors were being rectified, however, 
fresh troubles were accumulating, with the result that 
during the next two weeks the delays rose to 45 per 
cent. These faults and other new ones were gradually 
corrected, and in 13 weeks the delays had fallen to 
12 per cent. From an inspection of a graph covering 
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the next nine months, it is apparent that all manu- 
facturing delays were eliminated and remained so, the 
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fall of the curve uncovering a source of delay due to 
customers failing to supply basic information. No 
additional men were engaged, the benefit being secured 
by co-ordinating the planning and progress depart- 
ments of the existing organisation. It is in this respect | 
that Colourdex has been found of value by a large | 
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evidently, are not merely how to apply air-conditioning 
to ameliorate the condition of the worker, but also to 
ascertain how the physiology of the worker reacts to 
conditions which are necessarily far from comfortable, 
and so to regulate his rate of working and his appo: 

'tionment of labour and rest that his health, bodily 


number of different organisations, since it presents a | efficiency and industrial output may all be maintained 


detailed yet complete picture of the exact state of the 
works and the future loads in each section, while all 
possible danger points are immediately thrown into 
relief. In this way the difficulties of co-ordination in 
respect of works progress and machine loading are 
reduced to a minimum, and the system is flexible 
enough to accommodate any alterations of production 
schedules, 

It will be appreciated that each installation is 
devised to cover the particular requirements of the 
user, and hence this account must be taken only as 
an indication of the manner in which certain problems 
have been faced and solved. 


at an optimum level. 

The first line of attack upon this problem is obvious! 
to measure and analyse the physiological effects of 
uncomfortable atmospheric conditions upon human 
subjects performing physical labour. An investigation 
along these lines, carried out last summer in th: 

Laboratory of the American Society 01 
Heating and Ventilating Engineers, was the subject 
of an important paper* recéntly presented to the 
Institution of Heating and Ventilating Engineers i: 
London by Mr. W. L. Fleisher, representing three othe: 
authors: Mr. A. E. Stacey, Junr., Mr. F. C. Houghten, 
and Dr. M. B. Ferderber. In rather more detail, the 


| object of the research may be described as an attempt 








AIR-CONDITIONING IN INDUSTRY. | 


DuRING the past twenty years the American Society 
of Heating and Ventilating Engineers has conducted 
a research laboratory and carried out original in- 
vestigations into a large range of questions J sg 
by the professional activities of its mem In 
common with all such work when actuated by the 
spirit of true scientific inquiry, its results have been 
made generally available and in numerous directions | 
have evoked widespread interest and appréciation 
in this country. Particularly is this the case with the 
Society’s studies of air-conditioning which, if not 
always directly applicable to the architectural practice | 
and climatic conditions of Great Britain, have at least | 
furnished valuable guidance and have not seldom | 
provided proximate data when none other were in| 


existence. Scientific air-conditioning, with special 
reference to human physiology, has perhaps pre- 
dominated among the Society’s researches, 


— 
thereto encouraged by the close association between 
the Society and the United States Bureau of Mines, | 
at whose request one of the earliest subjects to be | 
investigated was the conditions obtaining in mines 
where high temperatures and high humidities were 
combined. 

By a natural development of this subject the Society 
directed a great deal of attention, over several years, 
to establishing a so-called “ comfort zone,”’ the essential 
feature of which is the recognition that bodily comfort 

in so far as it is affected by ventilation—depends 
jointly upon the temperature and the humidity of 
the air, the general tendency being, of course, for. higher 
temperatures to be tolerable in conjunction with low 
humidities, and vice versa. There exists, thus, a range 
of combinations of temperature and humidity at 
which large groups of individuals experience equal 
comfort when at rest and subject to slight air-move- 
ments of the order of 20 ft. per minute. If such a 
‘constant comfort” line be represented graphically 
by plotting temperature against humidity and extra- 
polating to the condition of 100 per cent. humidity, 
for which dry-bulb and wet-bulb readings are equal, 
the corresponding temperature may be designated the 
“effective temperature’ and may conveniently be 
used as a measure of the condition actually repre- 
sented by a range of other temperatures and humidities. 
The significance of the term “ effective temperature ” 
will be readily apparent from inspection of Fig. 1, in| 
which is reproduced the now well-known A.S.V.H.E. 
Comfort Chart. It should be noted that both the 
summer and winter comfort zones therein depicted 
apply to inhabitants of the United States, and are 
further restricted as regards the type of rooms, heating 
apparatus and duration of exposure of the subjects 
whose reactions furnished the statistical data upon 
which the chart is based. The same random statistical 
basis no doubt explains why the summer comfort line 
is at a higher effective temperature than the winter 
comfort line, people being differently clad during the 
two seasons and affected both by acquired resistance 
to seasonal temperature and by contrast between 
indoor and outdoor conditions, 

Inasmuch as the foregoing studies were concerned 
with the sensation of comfort experienced by people 
engaging in nothing more than slight physical effort, 
they apply with great value to the design of air-con- 
ditioning systems for public buildings, offices, dwellings 
and the like. They bear very slightly, however, on 
the, perhaps, even more important class of problem 
presented by the control of air conditions in industries 
involving more or less intense physical labour. Under 
all such conditions account must be taken of the 
generation of bodily heat represented by the output 
of human energy, while certain industries, exemplified 
by mining and textile manufacture, present the added 
complication of uncomfortable temperature or humidity | 
conditions inherent in or essential to the successful 
prosecution of the industry. The questions here, 








| to establish, by laboratory methods, a critical point 


at which the majority of people, working for a definite 
period, then resting for a time corresponding to the 
midday interval as would normally occur in industry. 
then resuming work for a further period, and repeatiny 


| this cycle from day to day, would show no deleterious 


effect at the end of an average working week. The 
research was also intended to reveal, incidentally, the 
variations in physiology among a group of different 
| subjects, and hence to indicate the divergencies and 
characteristics in human beings which would facilitate 
| the selection of workers for particular industries. |t 
is fully recognised that the complete survey of this 
field will involve the study of women as well as of 
men, but the work so far completed relates only to 
male subjects, of whom nine submitted themselves fo: 
test and observations for five days a week, in the 
Society’s laboratory at Pittsburgh, from July 7 to 
September 6, 1938. Of these nine subjects, seven were 


| college students, ranging in age from 18 to 24, one was 


a 55-year-old carpenter, while the other was a coloured 
man, usually employed in the electrical manufacturing 
industry and 30 years old. 

The subjects, having broken fast at home; reported 
for test at 8.30 a.m. and remained seated at rest for 
about three-quarters of aff hour in a normally com fort- 
able, well-ventilated control room. During this period 
their physiological reactions readjusted themselves to 
a standard condition, as distinct from the varied 
reactions associated with the activity of preparing fo. 
the day’s work and travelling to the laboratory. Thus 
restored to normal, thé subjects entered a test room 
maintained at constant temperature and humidity, and 
there engaged in a predetermined physical activity for 
four hours (¢xcept for the hottest conditions, when the 
period was necessarily reduced). The range of atmo- 
spheric conditions covered by the whole series of tests 
comprised seven different effective temperatures, 
between about 72 deg. F. and 92 deg. F., and three 
relative humidities of 60 per cent., 75 per cent. and 
90 per cent. The air movement in the test room ranged 
from 30 ft. per minute to 40 ft. per minute, this velocity 
being necessary to maintain uniform conditions. No 
attempt was made, however, to study the effect of air 
movement on the physiological reactions of the subjects. 

The physical work carried out during the tests 
entailed no more than moderate muscular activity, but 
was designed to ensure sustained alertness and 
attention of the subject. For this purpose, regarded 
as of great importance, a machine involving an element 
of chance was designed. Each subject, supplied with 
a ball of a distinctive colour, in turn and at regular 
time intervals, dropped his ball into the machine, the 
chance operation of which returned the ball after a 
period, ranging from half a minute to two and a half 
minutes, during which the exit from the machine had 
to be attentively watched. Immediately on receiving 
back his ball, the subject threw two dice, one of which 
determined the weight of a particular series ranging 
from } lb. to 1} 1lb., which he had to pick up from 
a table; while the other dice determined the new 
position on the table where he had to place the weight. 
Since there were six different weights and six different 
depositories, the continued attention of the test subject 
was maintained. When all the weights had been 
arranged according to this procedure, they were 
replaced, the subject moving around the table for this 
purpose and recording the denomination and location 
of each. While performing these tasks the subject 
assessed and recorded several of his physiological 
reactions, such as rectal body-temperature, pulse rate, 
degree of perspiration and sensation of warmth. At 
intervals during the test, blood samples were taken 
for analysis and leucocyte count, and vital capacity 
was determined by measuring the maximum volume 
of air which the subject could expel from his lungs in 
a single exhalation. Other observations carried out 

upon each b cafes | included periodic weighing, from 
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which perspiration loss was determined ; measurements 
of systolic (i.e., heart contracted) and diastolic (7.e., 
heart dilated) blood pressure, and metabolic rate in 
the units: calories per square metre of body surface 
per hour, representing the rate at which energy is 
provided by the vital processes and activities of the 
subject. 
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|rate and body temperature. This rise in temperature 
| is to be expected from the accumulation of heat pro- 
| duced in the body under conditions of restricted heat 
| transmission from the skin to the environment, and 
|the only factor likely to cause departure from the 
| approximately proportional rise of temperature with 


Throughout the whole of the control and | time is the slight increase of metabolism which many 


test periods, the subjects were uniformly and lightly | physiologists believe takes place as the result’ of 


clothed so that the influence of the 
differences in weight could be accurately determined 
to a small fraction of an ounce. 

One of the more interesting aspects of the results 
of this research is the effect upon physiological charac- 
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teristics of the time for which the environment—more 
particularly an excessively hot environment—is en- 
dured. A typical example of such effects is shown by 
the charts reproduced in Fig. 2, which relate to one of 
the test subjects on a particular occasion, when, after 
spending an hour in the control room, he worked at 
the tasks enumerated above in an air condition repre- 
sented by 90 deg. F. effective temperature and 75 per 
cent. relative humidity. Reference to Fig. 1 will 
show that this effective temperature corresponds to a 
dry-bulb temperature of about 95 deg. F., and that 
the condition is so far removed from even the summer 
comfort zone that most people would consider it well- 
nigh unsupportable. Fig. 2 indicates that the subject 
was of much the same opinion, his appraisal of “‘ feeling 
of warmth ” as Grade 6 signifying that his sensations 
throughout the whole four hours of the test were of 
almost unbearable heat. Bodily and forehead perspira- 
tion were correspondingly copious. y 
quantitative observations, it is noteworthy that weight 
and vital capacity both decreased very appreciably, 
while remarkable progressive increases occurred in pulse 


ambient atmo- | 
spheric conditions was fully effective, and so that small | 





As regards the | from which the test results may be surveyed is that 








increased body temperature. 
to note that such an increase of metabolic rate is 
unstable and precludes adjustment of the internal 
reactions of the body to counteract environmental 
effects. Beyond the critical stage, therefore, at which 
metabolism is augmented by body temperature, physio- 
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logical deterioration is accelerated and collapse or 
death is merely a matter of continued exposure to the 
environment. To anticipate a general conclusion drawn 
from the whole of the results for the group of nine 
subjects, the authors state their opinion that the 
critical effective temperature for safety as regards 
health is that which causes a maximum increase, for 
any worker, of 1-5 deg. F. in body temperature and 
28 beats per minute in pulse rate; or, alternatively, 
which causes, for a group of workers, average increases 
of 0-5 deg. F. and 12 pulse beats per minute. One of 
the above maxima, for one worker, is exceeded in the 
typical case exemplified by Fig. 2, but it may also be 
noted that the critical dry-bulb temperature, specified 
by the investigators at 91 deg. F. for the intensity of 
activity, designated light work, appertaining to these 
tests, is also exceeded. 

Another, perhaps even more important, standpoint 


which reveals the physiological changes, brought about 
by, say, three hours of work, in relation to the atmo- 
spheric conditions of the test. The general characteris- 





It is of great importance | 
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tics of this relation are similar to those plotted in Fig. 2. 
|In other words, the influence of increasing severity 
|of the environment endured for a constant time is 
|similar to that of a constant environment endured 
for an increasing time. Thus, in the cases of body 
temperature, pulse rate, and leucocyte count, increases 
occur at an increasing rate as the effective temperature 
of the environment is increased from 72 deg. to 92 deg. 
F. Sensation of warmth and degree of perspiration 
from body and forehead all increase rapidly at first 
and then, as high environmental temperatures are 
attained, tend to become constant. Metabolic rate, 
vital capacity and diastolic blood pressure all decrease, 
| slowly at first but with increasing rapidity, as the 
| temperature of the environment increases. The simi- 
| larity, in some cases quite striking, between the 
| characteristic shapes of the curves by which these 
| relationships may be represented in the three groups 
| suggests that the physiological factors in each group 
| are themselves associated one with the others. Without 
| any such recourse to speculation, however, it is defi- 
jnitely established by the research that, as regards 
| pulse rate and body temperature, the increases brought 
| about by exposure to an environment at any dry-bulb 
| temperature within the range from about 72 deg. to 
| 92 deg. F. are greater when the accompanying humidity 
is high than when it is low, and that the discomfort 
or actual distress suffered by workers subject to such 
conditions is aggravated at an accelerated rate as the 
| relative humidity is increased above 75 per cent. 

Of all the physiological reactions observed in the 
course of this research, rise in body temperature and 
increase of pulse rate were found to provide the most 
| consistent and positive indications of exposure. It 
was concluded, therefore, that any limitation, either 
of length of exposure or severity of environment in 
which a man should work, might safely and very 
desirably be based on these factors. Of the two, body 
temperature rise was considered to provide the more 
positive mathematical relationship to the atmospheric 
condition, and for this reason should be accepted as 
the better index of the two; but from the standpoint 
of practical utility in industry, it is a foregone conclu- 
sion that workers would submit with a good deal better 
grace to an examination of pulse rate than to a rectal 
measurement of body temperature. It is, indeed, 
very fortunate that so simple and straight-forward a 
matter as pulse measurement, which can be undertaken 
by a non-medical welfare supervisor or even by the 
individual worker himself, has been found to provide 
a reliable index of unduly severe conditions or overlong 
exposure. 

In connection with this last aspect, it will be realised 
that the ultimate purpose of the research was to provide 
information for the guidance of labour, employers, 
and others interested in the economic and _ social 
bases of satisfactory working conditions. The authors 
have therefore drawn the curves reproduced in Figs. 
3 and 4 which enable the relation between time of 
exposure and effective temperature to be readily 
determined for the two physiological reactions of 
increase in pulse rate and increase in body temperature. 
It will be noticed that in each case there are two sets 
of curves, the full lines representing the average 
reaction for a group and the dotted lines the 
maximum reaction for all workers who react 
favourably to hot conditions as the result of accli- 
matisation, adjustment in physical make-up after 
experience, or inherent adaptability. The authors 
have drawn these curves to lie above most of the test 
points observed during their research upon nine men, 
but even so they recommend that the curves of average 
reactions should be used with caution for determining 
the worst conditions under which a man may work 
or the length of time he may endure a given condition 
without detriment to health. As has been remarked 
earlier, they themselves recommend, as the limiting 
reactions beyond which harmful physiological derange- 
ment may occur, an average body temperature rise of 
0-5 deg. F. in the case of the average worker qualified 
by physique and experience to work in hot industries, 
or a rise of 1-5 deg. F. in the case of an occasional 
worker. Corresponding to this restriction, the maxi- 
mum permissible increase of pulse rate would range 
from 33 beats per minute, for an exposure of 4 hours, up 
to 49 beats per minute for a short exposure of half an 
hour. 

A further point of considerable importance concerns 
the effect of physical output, or rate of work, upon the 
physiological reactions. It will be recalled that the 
subjects, during the present research, were engaged 
upon light work. In previous investigations conducted 
by the Society, similar reactions have been observed 
for persons respectively seated at rest and performing 
heavy work. The relative intensities of rise in body 
temperature and increase of pulse rate for the three 
conditions of rest, light work and heavy work, can 
thus be compared directly, as has been done in Figs. 
5 and 6, which represent the state reached after 3 hours. 
The very marked influence of rate of physical effort 
evidently qualifies to an important extent the duration 
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and severity of exposure which can safely be withstood. 
The same sort of effect also occurs in respect of meta- 
bolic rate, as indicated by Fig. 7, where three different 
degrees of physical activity are compared with the 
condition of person seated restfully, and with the 
basal metabolic rate of a person completely relaxed 
and comfortable at some considerable lapse of time 
sfter a meal 

The work so far conducted by the 
Heating and Ventilating Engineers is, it will 
of great interest and, within limitations, 
of immediate value. In this connection it is especially 
important to that, comparison 
possiblé, the results are in concordance with those of 
similar researches conducted in England. Mr. Fleisher 
emphasised, during his lecture in London, that although 
the critical reactions must vary appreciably from one 
industry to another, according to the rate of physical 
they do change radically as 
in England and the United States 
investigation to be done, however, 
the survey of existing industrial conditions 
common to both countries can be regarded as complete. 
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For example, tests are required upon women as well as 
men, upon men and women during the winter months, 
under conditions of relative humidity down to 30 per 
cent., under wider of 
metabolic rate than has yet been covered ; and finally, 
benefits to be obtained from 
Upon all these ques 


conditions demanding «a range 
investigation of the 
tir be 
tions additional studies are projected by the Society's 
be 


movements must mack 


research committee who can assured, in 
them, of the cordial goodwill of engineers everywhere. 
Not the of the ventilating engineer s liffic ulties 
it present is the paucity of information relative to the 
to be at. With the 


similar researches elsewhere 


pursuing 
least 


desirable air conditions timed 
completion of this and 
it can confidently be hoped that such matters as critical 
temperature and humidity conditions for all important 
industries will be codified, thereby enabling engineers, 
confidently than hitherto, to select and 


ippropriats treating equipment 


design au 





POST OFFICE ENGINEERING. 


THERE was a time when Government publications 
were looked upon as the dreariest of reading matter 
und the © official” English in which they were written 
could be justifiably criticised. How far these con- 


ditions obtain nowadays it would seem impossible, in 
view of the volume of material produced, to ascertain, 
but the Green Papers issued by the General Post Office 


ire neither dull nor pedantic The latest of these 
papers, viz.. No. 46.D.. is entitled Che History of 
the Engineering Department.” and its opening sentence 


states that the record of this department of the Post 


Office is in effect the history of electrical com 
munications in the British Isles’ Even a somewhat 
cursory examination of the 46 pages of which the 


pamphlet consists shows that there are good grounds 
for this claim, but this history more than an 
iffair of Morse keys and relays, cables and coherers, 
implifiers and aerials, since there are sections dealing 
with matters staff recruitment, 
technical training, ind headquarters organisa- 
tion, storm damage, Che account of the 
storm damage should any who do not yet 
believe in the advantages of the underground cable 
The main overhead from London to the North 
run transversely to the path of major storms which is, 
broadly speaking, from the Bristol Channel to Lincoln 
hire and Norfolk. 

The kind of thing the lineman had to face with the 
overhead system is illustrated by the account of a typi- 
cal day's work in the Midlands in the ‘nineties after a 
storm. In this case 22 miles of the telegraph route, 
upon which some 80 trees had fallen, required repair, 
when many roads were flooded. From November, 
1915, to March, 1916, the country was subjected to a 
of culminating in which broke 
thousands of poles, deflected ten times as many and 
involved the renewal of hundreds of tons wire, 
practically every main line to the north and west of 
England being wrecked The bill for repairs 
over 350,0001. and several months elapsed before 
normal conditions were restored. Fortunately, how 
ever, an underground telephone cable had been laid 
from London to Birmingham in 1914 and this natu- 
rally remained intact. The first main telegraph cable 
on the London to Birmingham route was laid in 
1898. This, a lead-sheathed paper-insulated cable 
containing 38 pairs of copper wires, each wire weighing 
150 Ib. per mile, has been remarkably free from trouble 
and the maintenance cost practically negligible. From 
this time underground transmission was extended, but 
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the overhead system has not yet disappeared com- 
pletely : 

Some of the most illuminating sections recount the 
activities of the Post Office Engineering Department 
during the Great War. 


We imagine that much of the 
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information in them is here published for the first time. 
The record is surprising; for air raid precautions alone, 
about 19,000 telephone circuits were required for gun 
positions, searchlight stations, gun-fire observation 
posts, height-finding positions, ete. The list of material 
provided for the fighting forces is too long and varied 
even to condense and many new designs of specialised 
instruments were brought into being. 
the stores provided by the Post Office for Army pur- 
poses during the war was little short of £10,000,000. 
Che subject of submarine cables during this period is 
dealt with in sections of its own. Heavy demands 
were also made on personnel and it is not surprising 
therefore to read that women were employed on line 
construction, both overhead and underground, during 
the war. Incidentally, some illustrations in the pam- 
phlet show girls at work on telegraph instruments as 
far back as 1874, female labour in that early period 
being practically unknown in commercial life. 

The history of the telephone and wireless is clearly 
set out and, we are glad to see, the work of Lodge and 
Preece in connection with the latter has been recog- 
nised, even though too modestly. The general public 
credits Marconi with the invention of wireless, de novo, 
but an American 
to Preece’s generous assistance to Marconi, * Little or 
nothing has been said or written about the splendid 
help given to the new plan by the Engineering Depart- 
ment of the British Post Office ; but it may be safely 
assumed that to the practical experience and great 


as 


skill of the head and staff of that Department belongs | 


much of the credit for the rapid development of 
Marconi’s system.” A very interesting map showing 
Preece’s installation of 1882, when the Isle of Wight 
was telegraphically isolated, is included, this installa- 
tion involving transmission by conduction through the 
waters of the Solent at Hurstcastle and of Spithead 
at Portsmouth 

It is not practicable to indicate in this brief survey 
what other interesting material is to be found in the 
pamphlet, but its author, Mr. E. C. 


the production of a very readable and informative 


piece of work, which will no doubt be drawn upon by | 


the future technical historian. A word or two may be 
vided on the Post Office Green Papers. 


of these have been issued in four series, viz., postal 


and general, telephone, telegraph and engineering. 
These are devised primarily for the information 
of the Post Office staff, but, as far as supplies 


allow, copies are available for business organisations, 
educational authorities and others, as well as to in- 


dividual members of the public in Great Britain and | 


Ireland who are genuinely interested in the subjects 
covered. One copy of each paper is supplied free of 
charge, and additional copies at 6d. each post free, 
the latter charge being made for all copies sent to 
addresses abroad, Applications should be made to 
the Public Relations Department, General Post Office, 
London, E.C.1, but it should be noted that about one- 
third of the issues are already out of print. 








or MINING ENGINEERS.—As stated on 
Mr. Charles McDermid is retiring from 
secretary of the Institution of Mining 
Engineers, Salisbury House, Finsbury-cireus, London, 
E.C.2, at the end of June. His son, Mr. John McDermid, 
who joined the staff of the Institution in 1925 and was 
appointed assistant secretary in 1932, has been appointed 
Mr. Charles McDermid became secretary 
1920. 


INSTITUTION 
page 628, ante. 
the position of 


his successor. 
of the Institution in 


THe MARKING or ImporTED Goops.-—A strong recom- 
mendation to the Government that all imported goods, 
which require to be marked with an indication of origin, 
should now carry the name of the country where such 
goods were made, has been adopted by the Federation of 
British Industries, 21, Tothill-street, London, 8.W.1. 
Under the terms of the Merchandise Marks Act, 1926, 
overseas manufacturers sending goods to this country 
could mark them simply “ Foreign,” or indicate the 
country in which they were manufactured or produced. 
In view of the changing trading circumstances of recent 
years, the Federation strongly urges that the Act should 
be amended to remove the option, compelling those 
responsible for the goods to give a definite indication of 
the country of origin 

REVERSIBLE-Prrcn ArrRscREW.-—-Messrs. The Curtiss- 
Wright Corporation, New York, announce ithe produc- 
tion of an electrically-operated reversible-pitch airscrew. 
The change of pitch, which reverses the thrust, is rapid 
in operation and is effected by a voltage-booster unit 
controlled by a switch in the cockpit. A particular 
object of the device is to facilitate taxi-ing manceuvres 
by multi-engined flying boats, for, by reversing the 
pitch of one or more of the airscrews, rapid turning, 
quick deceleration, and even reversed motion can be 
achieved. On land-planes, the deceleration produced 
by reversal of pitch acts in opposition to the overturning 
moment induced by the wheel brakes, and assists rapid 
pulling up with safety. The makers state that their 
tests have shown that, despite the reversal of airflow 
round the engines, sufficient cooling is obtained for 
taxi-ing manceuvers. 


The value of 
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THE LATE MR. A. LYNDON 
LAWRENCE. 


THE death of Mr. Arthur Lyndon Lawrence, which 
occurred at the early age of at Wreneaton, 
Dulverton, Somerset, on June 1, removes a well-known 
figure from engineering circles in London. Mr. Law 
rence, who was managing director of Messrs. Dewranc« 


55, 


and Company, Limited. 165, Great Dover-street. 
Borough, London, S.E.1, was born in London. 


on June 18, 1883. He received his genera) education, 
from 1897 to 1902, at Rugby School, and, on leaving. 
went up to Trinity College, Cambridge. In 1905, he 
gained a B.A. degree in mechanical science, and was 
subsequently awarded the degree of M.A. by his 
University. In this same year, 1905, he joined Messrs 
Dewrance and Company as an apprentice and received 
training in the pattern-making, turning and fitting 
shops, the bronze and iron foundries, and, finally, in 
the drawing office. He also took part in outside erecting 
work. On the conclusion of his apprenticeship in 1908, 
he was appointed assistant to the general manager ot 
Messrs. Dewrance. and one of his first tasks was in 
| connection with the design and erection of a plant 
including mixers, vacuum pans, condensers and pumps, 
for the extraction of sulphur, at the works of Messrs 
Albion Chemical Company, Charlton. Later he was 
engaged on the testing and inspection of all finished 
products before dispatch from the works, and he also 
assisted his chief, the general manager. in checking costs 
of production. During the years 1914-18, he was 
responsible for the design and manufacture of many 
of the products furnished by his firm to H.M. Govern 
ment, in connection with war contracts. 

Mr. Lawrence became general manager of Messrs 
| Dewrance and Company on January 1, 1919, and con 
tinued to occupy this position until 1938, when the 
firm was converted into a private limited company. 
and he was appointed managing director, which appoint 
ment he was holding at the time of his death. A forme: 
student member of the Institution of Civil Engineers. 
he was elected an associate member on April 19, 191¢ 
He became a member of the Institution of Mechanical 
Engineers in 1922. and was a member of the Benevolent 
Fund of that body. Mr. Lawrence was for many years 
a member of the board of the Engineering and Allied 
Employers’ National Federation, and served 
President of the Engineering and Allied Employers’ 
London District Association, from 1934 to 1936. He 
was also a member of the committee, set up in 1937. 
under the chairmanship of Lord Amulree, to inquire 
into the question of holidays with pay. 








THE LATE MR. H. M. THORNTON. 


Ir is with regret that we record the sudden death, 
at Purley, Surrey, on June 3, of Mr. Horace Moore 
Thornton. chairman and managing director of Messrs 
Richmonds Gas Stove Company. Limited, 164-172. 
Queen Victoria-street, London, E.C.4. Mr. Thornton 
was born at Leicester on March 3, 1872, and attended 
school from 1880 to 1889 in his native city. In his last 
years at school he studied applied mechanics, steam en 
gineering and machine construction and drawing, and on 
leaving in 1889, entered upon a five-years apprenticeship 
at the works of Messrs. Samuel Greenway and Company. 
engineers and iron founders, West Bromwich. Mr 
Thornton’s long connection with Messrs. Richmonds 
Gas Stove Company began in 1894, when he joined 
the firm, then known as Messrs. The Richmond Gas 
Stove and Meter Company, Limited, as a junior repre 
sentative. In 1896 he was appointed senior representa 
tive, and, in 1899, was made London general managet 
and given a seat on the board of directors. Three 
years later he was appointed managing director of the 
Company and elected vice-chairman of the board 
Final promotion to the position of chairman and 
managing director was accorded him some years ago. In 
his younger days, Mr. Thornton conducted extensive 
investigations into the uses of coal, coke and gas for 
industrial processes, and received the Silver Medal of 
the Royal Society of Arts for a paper on the subject. 
Some years ago he was also responsible for the recon 
struction of the works of his company at Stratford. 
London, and at Grappenhall, Warrington, and for the 
installation of modern plant and machinery. Mr: 
Thornton was elected a member of the Institution ot 
Mechanical Engineers, and a Fellow of the Royal 
Society of Arts, in 1914. He became an associate ot 
the Institution of Civil Engineers on December 4. 
1917, and was also for many years a member of the 
Council (and later Chairman) of the Society of British 
Gas Industries and a member of the Council of the 
British Commercial Gas Association. 








Sours Arrican Imports or Motor Cars.—Of the 
2,782 motor cars registered in the Union of South Africa 
during February, 2,294 were of United States origin. 
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PISTON-RING BLOW-BY ON 
HIGH-SPEED PETROL ENGINES.* 
By C. G. Wiiuiams and H. A. Youne. 


A PROBLEM which has become increasingly promi- | 


nent in recent years is the excessive gas leakage or 
blow-by past the piston rings which occurs on some 
engines. at high speeds. High blow-by is, of course, 
sbjectionable because of fumes, and may have an 
adverse effect on the lubricating-oil film on the cylinder 
walls, resulting in piston-ring scuffing. In severe 
cases, excessive blow-by is associated with breakage 
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ot piston rings, almost invariably adjacent to the | 
ring gap. The occurrence of blow-by and ring breakage | 
‘re facts of observation, but the cause is still a matter 
of theory: it is usually attributed to “ ring flutter,” | 
'.., to a vibration of the piston rings. It is not pro- | 
posed at this stage to discuss the various theories of 
ring flutter, but to describe some preliminary experi- 
ments, carried out with the object of studying the | 
conditions under which excessive blow-by occurs, and 
the influence thereon of certain features of piston-ring 
design. The experiments were carried out on an| 
overhead valve, water-cooled, single-cylinder petrol | 
engine of 500 ¢.c. capacity, having a maximum speed 
of 4,000 r.p.m.; an air-cooled racing-type motor-cycle 
engine of 500 c.c. capacity, having a maximum speed | 








(6875.C.) 


.* First Interim Report to the Research Committee 
ot the Institution of Automobile Engineers. 


Abridged. 


| Fig. 1, 


been increased to about 10 in. water. 
origin of air leaks, smoke was blown into the crankcase 
In addition, motoring tests were 
carried out with the cylinder head removed, any positive | 
or negative reading being taken as an indication of | 
leakage. The crankcase was connected to an expansion | 
tank (Fig. 3), of 42 litres capacity, to assist in damping | and ring flutter. If the top ring is entirely respon- 
out the rather violent pressure fluctuations which occur | sible, it should be possible to obviate its misbehaviour 
: The | by one or more correctly functioning rings lower down. 
expansion tank was connected to a calibrated gaso-| That this is the case is shown in Fig. 8, annexed, 
meter, balanced so as to impose negligible back pressure. | ( 
When not taking readings of blow-by, the gases were 
allowed to escape via a two-way cock. Qil carried over | 
into the expansion tank was pumped back to the oil- 
In certain tests on this engine, the car- 
| burettor intake was connected to an air box for the 
measurement of air consumption. 
The mean radial pressure of the piston rings used 


under pressure. 


in the crankcase of a single-cylinder engine. 


supply tank. 
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of 7,000 r.p.m. ; and a four-cylinder engine of 1,267 c.c. | in the experiments was measured by the well-known 
capacity, operated at speeds up to 5,500 r.p.m. 


|method of measuring the force required to close the 


| piston-ring gap to its normal value by means of a 
| flexible band wrapped around the periphery of the 
piston ring. In addition, a measure of the average 


This engine had a bore and stroke of 3} in., and the | Ting pressure is given by the radial thickness of the 


|normal arrangement of piston and rings is shown in 
To seal the crankcase from air 
| leakage, the driving shaft was sealed by a spring-loaded 
felt washer and the push rods by rubber tubing. The 
| airtightness of the crankcase was measured by noting 
the rate of pressure drop after the pressure there had 


‘ei Fig.3. EXPERIMENTAL ARRANGEMENT 


herewith. 


ring, expressed as E’ where d is the bore diameter 


and k a numeral which is smaller the greater the radial 
pressure. The piston rings used on this engine were 
all heat-formed, and had a fine ground finish. The 
usual arrangement was to run the rings until inspection 
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showed that they were properly bedded-in. Unless 
otherwise stated, the tests were carried out at a brake 
m.e.p. of 58 lb. per inch, and with optimum ignition 
| advance. 

| Effects of Side Clearance and of Radial Pressure. 

| The blow-by is plotted against engine r.p.m. in Fig. 4, 
| on this page, for side clearances of 0-0025 in., 0-005 in., 
| and 0-007 in. The same piston rings were used through- 
| out, having a mean radial pressure of 15 |b. per square 
| inch. With the smallest side clearance, there was no 
j increase in blow-by up to the maximum speed of 
| 4,000 r.p.m. With the larger clearances, and parti 

| cularly with the excessive side clearance of 0-007 in., 
| the blow-by increased rapidly from 2,000 r.p.m. to 
| 4,000 r.p.m., though it is of interest to note that, at 
| 2,000 r.p.m., there was little difference in blow-by with 
all three clearances. ‘Tests were carried out in which 
the radial pressure of the piston rings was varied, 
using the same side clearance of 0-002 in. to 0-003 in. 
| throughout. The results indicated relatively minor 
variations of blow-by over the speed range, with no 
tendency to increase at the higher speeds, even with 
the low-pressure rings (9 lb. per square inch), Over 

|the whole speed range, the highest ring pressure 
| (21 Ib. per square inch) gave less blow-by than the 
other two pressures examined. 

Further tests were carried out in which the radia! 
ring pressure was varied, using an abnormally large 
side clearance of 0-007 in., and the results are plotted 
in Fig. 6, annexed. These results are of particulai 
interest as they indicate a very marked effect due to 
radial ring pressure with a normal side clearance. 
With the high-pressure rings (21 lb. per square inch) 
blow-by was uniform throughout the whole speed 
range while, with the low-pressure rings of 9 lb. per 
square inch radial pressure, blow-by increased very 
rapidly above 3,000 r.p.m. and, at 4,000 r.p.m., reached 
a value of over 2-0 cub. ft. per minute, i.e., more than 
ten times the value at 2,000 r.p.m. The above results, 
therefore, indicate that, on this particular engine, , 
excessive blow-by at high speeds could be avoided by 
(a) the use of high-pressure rings, whatever the side 
clearance ; (6) a side clearance of 0-0025 in., whatever 
the radial ring pressure ; and (c) a combination of the 
foregoing, i.e., small side clearance and increased radial 
| pressure. As a matter of interest, the results given in 
Fig. 6 have been re-plotted in Fig. 7, on this page, the 

blow-by being expressed as a percentage of the air 
| consumption of the engine. It will be noted that, at 
| the lower speeds, the blow-by was between I per cent. 
and 2 per cent. of the air supply, whereas, with the 
low-pressure rings at 4,000 r.p.m., blow-by exceeded 
9 per cent., which, apart from other considerations. 
would obviously have a marked effect on engine power. 

An interesting point arises as to the part played by 

individual rings in encouraging or resisting blow-by 





where comparative results are shown (a) with three 
low-pressure rings (9 lb. per square inch) with high 
side clearance, giving high blow-by, and (6) with the 
top ring as before, but with two well-fitting medium- 
pressure rings (15 lb. per square inch) in the two lower 


| grooves. It will be noted that there was only a relatively 


slight increase of blow-by at high speeds in the latter 
case. The same graph shows that very effective sealing 
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could be obtained with only one correctly functioning 
ring, fitted either in the top or middle grooves. 

Cylinder-bore distortion is obviously at a minimum 
on @ water-cooled single-cylinder engine, and an attempt 
was made to introduce a distortion effect by machining 
a cylinder barrel with a “hump.” A special cylinder 
was ground to give a reduction of bore diameter of 
0-003 in. over a length of approximately } in., the 
centre of the hump being approximately 1} in. from 
the top of the bore. The results for the low-, medium-, 
and high-pressure rings with excessive side clearance 
indicate that the effect of the hump was to give a 
more rapid increase in blow-by with the low-pressure 
rings, the blow-by reaching a somewhat higher value. 

Effect of Rate of Oil Flow.—It has been suggested 
that a possi ble contributory cause of ring flutter is 
interaction between the piston rings and the film of 
lubricating oil on the cylinder walls, and that ring 
flutter and blow-by would be accentuated with an oil 
film of increased thickness. The normal rate of 
oil fling from the big-end was small, viz., 0-5 gallon 
per hour. A special oil pump, delivering 80 gallons of 
oil per hour, was arranged to provide a jet of oil 
impinging on the big-end. Measurements of blow-by 
with three medium-pressure rings (15 1b. per square inch) 
having a side clearance of 0-002 in. to 0-003 in., 
showed practically no difference in blow-by with these 
two extreme rates of oil feed, and there was no tendency 
for blow-by to increase at the high speeds. Some 
experiments were carried out to ascertain the effect of 
the scraper ring, but practically no difference in blow-by 
readings was observed with and without the scraper 
ring 

Composition of Blow-by Gases.—Table I indicates the 
percentage content of CO,, O, and CO in the blow-by 
gases, together with the corresponding composition of 


Taste I. Composition of Blow-by Gases 
Per cent. Per cent Per cent 
CO Oo co. 
Blow-by. | Exhaust. | Blow-by Exhaust. | Blow-by. | Exhaust 

1-4 13-0 16-0 0 0 1-6 
2-0 12-0 15-0 0 2-2 i-s 
2-4 13-0 17-6 0 1-2 2-0 
1-8 10-6 17-4 0O-4 0-6 4-0 
1-6 13-2 16-8 0 1-0 2-0 


exhaust gas samples taken at the same time as the 
blow-by samples. The analyses are of particular 
interest as they indicate that the composition of the 
blow-by gas differs materially from that of the exhaust 
gas. In fact, the composition is such as to suggest 
that it consists very largely of contaminated air; also, 
the proportion of CO to CO, is considerably higher 
than in the exhaust gases. These observations suggest 
that the blow-by gases consist of air leaking past the 
rings during the latter part of the compression stroke 
and the early part of the combustion stroke, the latter 
incorporating some chilled products of combustion 
which are forced past the piston during the early part 
of the explosion. It is obvious that the unburnt 
mixture around the periphery of the piston is one of 
the last portions of the charge to be burnt, so that 
during pressure rise the leakage will consist largely of 
unburnt mixture. 
(T'o be continued.) 








RESEARCH IN THE PROBLEMS OF 
FLIGHT.* 
By Groree W. Lewis, F.1.Ae.S. 

Tue brothers Orville and Wilbur Wright made a 
remarkable contribution to aeronautics by flying the 
first successful power-driven aircraft, of which both the 
engine and airframe had been constructed by them from 
the results of their experimental research. Through the 
courtesy of Orville Wright, the author is able to give 
an account, hitherto unpublished, of the experimental 


work that had contributed to the success of their 
efforts. 

The original tunnel of the Wright brothers was 5 ft. 
long, had a square test section of 22-in. sides, and 


could produce an air velocity of 40 ft. per second 
Their original research programme covered a compre 
hensive investigation into the behaviour of circular 
are plates with systematically varied camber. The 
models had a l-in. chord and a 6-in. span, giving an 
aspect ratio of six, which was now the standard for 
aerofoil tests in most aerodynamic laboratories. Exten 
sive investigations of the effect of plan form, aspect 
ratio, biplane gap-chord ratio, and other factors were 
also conducted. This was indeed a surprising research 
programme for the year 1901, and the 


so clear was 
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Wilbur Wright Memorial 
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CoMPARISON OF WAKE BEHIND AEROFOILS. 
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Wright brothers’ appreciation of the basic factors in| plates, which had previously been calibrated against 


the problem that they included all but one of the 
important that had concerned us in 
wing and aerofoil research 

In the original apparatus employed by Orville and 
Wilbur Wright for the measurement of fundamental 
forces, two balances were employed, one for measuring 
lift directly and the other for evaluating the ratio of 
drift lift as the tangent of an observed angle. The 
lift was balanced directly against a set of resistance 


variables since 





the drag of a square flat plate of known area, in the 
same position in the air stream as the wings to be 
The drift, or drag, was measured in 
per cent. of the lift. Thus far the steps taken were 
mainly to obviate difficulties resulting from non- 
uniform and non-constant velocity in the air stream, 
although care had previously been taken to reduct 
these toa minimum. Still. however, no direct measure- 
ment of actual forces to be expected on the full-size 


investigated. 
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wings was available. This was accomplished by the 


Fuieut TUNNEL. Fie. 18. 


20-ft. propeller-research tunnel, the full-scale tunnel, 
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free-flight conditions. Data tending to confirm the 


| 


use of a glider tested in 1902. This glider had a wing|and the high-speed jet tunnels for aerofoil research | validity of this concept were obtained independently in 


scaled up from one of the models tested in the wind | 
tunnel, and by means of glide tests in winds of known | 
velocity, it was possible to determine the lift and drag | 
as actual forces. These tests, in effect, calibrated one | 
of the wings tested in the wind tunnel for full-scale | 
conditions, and since the relation of the other wings | 
to this wing was known from the wind-tunnel measure- | 
ments, the characteristics to be expected from all the | 
wings, when flown full size, were directly indicated by | 
the wind-tunnel data. This description from Orville 
Wright revealed one aspect of the Wright Brothers’ 
research work that had never been realised before— | 
the fact that they adopted an expedient in the year | 
1901 that automatically corrected measurements at | 
small Reynolds number to the Reynolds number | 
encountered in flight. By the steps described they | 
reduced the critical assumptions to one: that the | 
order of merit of the aerofoils would not be seriously | 
affected by Reynolds number, though the absolute 
values of the coefficients might change. It was not 
until about 30 years later that aerodynamic research 
settled this question and showed that, at least for a 
number of critical aerodynamic characteristics, the 
assumption was valid. One other point of interest in 
this connection deserves note. Using the average flight 
measurements on their 1902 glider and the wind- 
tunnel results on models, the Wright brothers calcu- 
lated that the unit drag of a square flat plate of large 
area was equal to the square of the speed in miles per 
hour multiplied by the coefficient 0-0033. At the | 
time, they had their choice among figures varying from 
0 -0025 to 0-0055, based on the tables of other investi- | 
gators. Much subsequent research had led to general | 
adoption of the figure 0-00328 for the coefficient in | 
question ; truly astonishing agreement with the value | 
reached by the Wright brothers through averaging a 
series of results obtained in flight measurements on a | 
glider in the year 1902. 
Following the establishment of large Governmeut | 
laboratories for the study of aerodynamic problems, 
scarcely a year had elapsed in which new contributions 
to wind-tunnel design had failed to appear. The 
general trend of improvement had been in increased | 
size of the wind tunnel to permit the use of larger | 
models ; increased speed of the air stream to keep up | 
with the increase in performance of the aeroplane ; and | 
provision for investigations at larger Reynolds numbers 
by the use of high-density air. The improved design | 
of wind tunnels had been dictated largely by the | 
necessity to solve the problems that arose in aeroplane | 
design. With designers’ vision frequently reaching far 
in advance of contemporaneous development, it had | 
been necessary to improve the wind tunnels year by 
vear, so that data obtained from model tests could be | 
directly applied to the design of new types of larger 
and faster aeroplanes. Since the days of its early 
growth, the National Advisory Committee for Aero- 
nautics had endeavoured to emphasise this aspect of 
aeronautical research, and had therefore followed the | 
policy, not only of undertaking theoretical analyses of | 
aeronautical problems, but, in so far as possible, of | 
anticipating the future needs of aeroplane design by 
constructing wind tunnels having special characteristics. 
Chis policy was illustrated by the following equipment 
at Langley Field :—The variable-density wind tunnel 
for aerofoil research at high Reynolds numbers, the 
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under propeller operating conditions. These tunnels, 
and the results of their work, are well known in 
aerodynamic circles. 

More recently, anticipation of further increases in 
aeroplane performance led to the construction of the 
committee’s 8-f{t., 500-m.p.h. wind tunnel. The results 
of investigations in this tunnel had proved effective in 
providing design information for the development of 
high-speed aeroplanes. It might be said that the design 


| of new wind tunnels of such types as this was predicated 


almost entirely on present and future problems that 
were apparent from a survey of the performance 
characteristics anticipated for future military and 
commercial aircraft. Realisation of the expected 
advances in aircraft development, as to size, as well 
as speed, had made it necessary to augment funda- 
mental or basic research with applied research on 
special models. Such models, complete with control 


and power plants, and having spans up to 40 ft.. | 


were now investigated in the full-scale wind tunnel. 
The careful investigation of highly refined models was 
well repaid when these represented large aeroplanes 
such as had recently been built or contemplated. The 
Committee’s recent efforts in this policy were exemplified 
in the new 19-ft. presure tunnel, shown in Fig. 6, on 
the opposite page. This tunnel, désigned in 1937, 
was now being placed in operation. Having a throat 
diameter of 19 ft., it could accommodate large-scale 
models to be tested at pressures from sub-atmospheric 
up to several atmospheres, and at air speeds in excess 
of 250 m.p.h. It was planned to use this tunnel in 
extending the types of investigation that had been 
carried on in the propeller-research tunnel and in the 
full-scale tunnel. A marked trend during the past few 
years had been towards the use of dynamic models for 
investigation of the stability and control characteristics 
of aeroplanes. The initiation of this useful method 
was due to the Aeronautical Research Committee in 
their laboratories at Farnborough, where the original 
free-spinning wind tunnel was developed. Others had 
followed, and at present every major aeronautical 
research laboratory had included a free-spinning wind 
tunnel as part of its equipment. 

The first, and probably most important, aerodynamic 
problem faced by the aeroplane designer was that of 
the speed, range, and efficiency of the aeroplane. 
These factors could all be considered under the broad 
field of aerodynamic efficiency, in which the chief 
objective was the reduction of drag. Investigations | 
in aerodynamic laboratories had mainly centred around 
the characteristics of the wing, even as did those of 
the Wright Brothers, because it was simple and repre- 
sented many of the fundamental problems of aero- | 
dynamics. The classical theory of wings of finite span 
further simplified the problem, so that the principal | 
effort could be devoted to investigation of the charac- 
teristics of aerofoil sections. Turbulence and velocity 
fluctuation in the air stream of wind tunnels had long 
been a matter of concern in the broad field of fluid 
mechanics, as well asin aerofoil research proper. For 
the interpretation of wind-tunnel results to conditions 
existing in the free atmosphere, a helpful simplification 
resulted from the concept that turbulence in the atmo- 
sphere was of such a nature that its effect on the tran- 
sition from laminar to turbulent flow in the boundary 
layer of an aeroplane wing might often vanish under 


Germany and in the United States about four years 
ago. 
| Values of the critical Reynolds number of transition 
in excess of 6,500,000, had been found when inter- 
preted in terms of the equivalent flat plate Reynolds 
number used by B. M. Jones. The maximum values 
of the equivalent flat plate Reynolds number were 
those given by Jones as approaching 5,000,000. Com- 
parisons made to date suggested that the transition 
was hastened in flight by other disturbing effects. In 
the tunnel, disturbances such as surface roughness and 
vibration were carefully avoided. Nevertheless, it still 
did not appear probable that the turbulence had been 
reduced to the effective zero level, but the level appeared 
| sufficiently low to justify certain conclusions based on 
ithe tunnel investigations, pending further research in 
| flight. 
| In many ways the preliminary results of these 
investigations had proved illuminating. Under condi- 
| tions of vanishing turbulence, it appeared that transi- 
tion might be of a different character in a low-turbulence 
tunnel than in the usual tunnel. The laminar boundary 
layers ahead of transition often followed accurately 
the laminar boundary-layer theory, and appeared to be 
free, or nearly free, from unsteadiness, or fluctuations 
of the type observed by Dryden. Thus the skin- 
friction drag produced by these laminar layers at the 
comparatively large Reynolds numbers attainable, was 
no greater than that predicted by the laminar boundary- 
layer theory. Aerofoils theoretically designed to take 
advantage of true low drag laminar boundary layers 
over a major portion of their surfaces, showed spec- 
tacular results from the standpoint of drag reduction 
when tested under suitable conditions in a two-dimen- 
sional flow tunnel. These statements might best be 
illustrated by Fig. 8, on the opposite page, showing a 
bank of manometer tubes connected to a wake-survey 
apparatus so as to measure the total head effect behind 
|an aerofoil mounted in the low-turbulence tunnel. 
| The illustration on the left showed the wake behind a 
smooth polished model of an N.A.C.A. 0012 aerofoil 
at zero lift. The illustration on the right was for one of 
the new aerofoils, in this case at a lift coefficient of 0-2. 
In other respects the test conditions were identical, 
| the Reynolds number being approximately 5,000,000. 
It was evident from these illustrations that, in the lower 
Reynolds number range, the new aerofoils yielded 
drag coefficients of a different order from those hereto- 
fore obtained. Work now in progress included attempts 
to extend the laminar boundary layers to still higher 
values of the Reynolds numbers, as well as other phases 
of the subject. 

The structural integrity of aircraft, as affected by 
aerodynamic loads, had been the major concern of a 
group on the Committee’s staff under the supervision 
of Richard V. Rhode for a number of years. Messrs, 
Lundquist and Donely, as well as other members 
of the Committee’s staff, had contributed to the results 
thus far obtained. To state, then, the problem of 
aerodynamic loads, it had been evident for many 








| years that atmospheric gusts gave rise to loads of 


considerable magnitude on aeroplane structures. With 
the continuing increases in the size and speed of trans- 
port and bombing types, it had become increasingly 
apparent that these gust loads constituted the most 
important conditions for which the structure should be 
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designed, because (1) the relative structural weight 
tended to increase with increasing making it 
necessary to reduce the design loads of large aeroplanes 
to a minimum; (2) increased size was, in general, 
accompanied by sufficiently increased wing loading to 
result in greater gust loads, on account of the reduced 
alleviation caused by the motion of the aeroplane with 
the gust ; and (3) the gust loads increased directly with 
the speed of flight. In anticipation of the coming import- 
ance of the problem of gust loads, the available data 
on the structure and intensity of atmospheric gusts, 
and on the accelerations experienced by aeroplanes 
flying through them, were reviewed in 1930. As a 
result of this survey it seemed desirable to obtain 
extensive acceleration data under actual operating 
conditions, in order that a sound basis for the establish- 
ment of gust-load criteria might be provided. It was 
further apparent that air-speed measurements should 
be made simultaneously with the acceleration measure- 
ments, in order that the results might be reduced to 


s1Ze, 


a reasonably rational common denominator, viz., an | 


‘ effective” gust velocity. Since the co-operation of 
pilots was desired, it was necessary to devise an instru- 
ment so simple and reliable that there could be no 
reasonable objection to installations on transport 
aircraft. For this and other practical reasons, an in- 
strument, now known asthe N.A.C.A. V-G recorder, was 
designed. This instrument combined an accelerometer 
element and an air-speed element, in such a way that 
the stylus plotted simultaneous values of the two 
quantities on a smoked-glass plate during any desired 
period of operation. 

This type of instrument had made possible, with very 
few units, the collection of the desired extensive data. 
Chere had been accumulated on commercial aeroplanes 
up to March 20, 1939, records covering 67.300 hours 
of tlying time, representing approximately 10 million 
miles under widely varied conditions of topography, 
weather, ete. With the records, it had been possil le to 
ascertain that the probable maximum effective gust 
velocity (based on the sharp-edge gust hypothesis) was 
tbout 30 ft. per second, for an aeroplane having the 
characteristics of the Boeing 247, and this value was 
currently used as a basis for the determination of gust 
load factors in the United States. In order to obtain 
experimental data on gusts, a “ gust tunnel’ had been 
developed* which allowed a model to perform a short 
period of free flight under the influence of artificial 
The flight path of the model was recorded on a 
cinematograph film from which the velocity could be 
com puted This tunnel had provided useful data for 


gusts 


the designer, and in one case it had been found safe 
to select gust-load increments, 17 per cent. less for the 
light condition and per cent. less for the heavy 


condition, than the values that would have been chosen 


without the benefit of the tunnel. 


Problems of stability and control had long been 
recognised as one of the major factors in the aero 
dynamic design of an aeroplane affecting safety in 


flight. In this field, in particular, a survey of the 
literature revealed very extensive activity on the part 
of all major aerodynamic laboratories. Yet with the 
development of newer, larger and faster aeroplanes 
of design, both broad and detailed problems 
continued to arise, and the field remained as active as 
ever. In the early stages of the general stability and 
control investigation, it rapidly became evident that 
the problems of stability and control were intimately 
sociated with the development of high-lift devices 
demanded by the design trend towards higher wing 
loadings. Further, it evident that the most 
pressing problems then related to lateral stability and 
cont.ol, principally at high angles of attack. On this 
basis, extensive investigations were made in the 7-ft. 
10-ft. wind tunnel, covering all promising sugges 
tions for improved nigh-lift and lateral-control devices 


novel 


was 


by 


that came to the attention of the Committee These 
investigations were supplemented in the full-scale 
tunnel and in flight, on such arrangements as were 
found promising in the smaller wind tunnel. Several 


developments arising from the investigation were now 
coming to be accepted by a number of designers for 
certain classes of aircraft. Among these might be 
included the reduction of stalling hazards by the 
limitation of longitudinal control and by the use of 
novel landing techniques , 

Recent design trends had brought the question of 
the detailed stalling chara ‘teristics of three-dimensional 
wings more critically to our attention, and it was now 
recognised that these constituted a design problem in 


themselves, distinct from the general stability and 
control characteristics in the normal flight range. The 
wing-tip slot, originally developed in England by 


Mr. Handley Page and his associates, was recognised as 
an effective expedient for improving lateral stability 
and control near the stall. It had found that 
the dynamic longitudinal stability of an aeroplane, as 


been 
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calculated from the classical theory, had little relation 
to the pilot’s judgment of its flying and handling char- 
acteristics. This, though a negative result, suggested 
a field of investigation in refinement of the aeroplane’s 
responses, on the one hand to accidental disturbances 
encountered in flight, and on the other hand to the 
characteristics and capabilities of the human being as 
a pilot. 

Another, perhaps more practical, field of investigation 
was concerned with the characteristics of new aeroplane 
designs. Particularly in the case of large and expensive 
aeroplanes it appeared that a new method of pre- 
determining the flying and handling characteristics 
was desirable. On this basis, and with background 
experience in development of a free-spinning tunnel, 
following the introduction of the type at Farnborough, 
the Committee felt that the attempt to develop a free- 
flight tunnel was amply justified. Fig. 16, on page 694, 
showed the present 5-ft. diameter tunnel in operation. 
The tunnel itself had only one unconventional feature. 


It was suspended on trunnions so that the inclination 
could be varied from horizontal to about 25 degrees 
below the horizontal. Air speeds up to 25 ft. per 


second could be attained. As shown in the illustration, 
two operators were required. The operator beside the 
tunnel had the task of maintaining the inclination and 
air speed in proper co-ordination with the gliding 
characteristics of the model under test. The operator 
of the model at the end of the tunnel had several 
functions to perform; firstly, he must maintain the 
model laterally in the centre of the tunnel by use of 
the rudder to compensate for lack of stability in 
azimuth ; secondly, he must operate the controls on 
the model in studies of unsteady flight conditions ; and 
thirdly, he must observe the general flying and handling 
characteristics of the model. This last function 
followed almost automatically from the difficulty en- 
countered in achieving the desired flight conditions. 
The model used in the tunnel was shown in Fig. 17, 
page 695. Operation of the controls was effected by 
the use of small electromagnets mounted in the nose 
of the model, as shown in Fig. 18. The electromagnets 
were supplied with current through a fine trailing wire, 
of sufficient length to remain slack, connected to the 
model operator's switches. 

The procedure in a test run was somewhat as follows : 
With the model on the floor of the tunnel the angle was 
adjusted to about the expected value, and the air speed 
was slowly increased. When flying speed was attained 
the model took off and climbed, the speed and angle then 
being adjusted to attain steady flight in the centre of 
the tunnel. Meanwhile, the “ pilot ’’ had the sole task 
of maintaining the model laterally in the centre of the 
tunnel by use of the rudder. He then took charge of 
the flight conditions and proceeded with the test 
schedule. No extensive investigations had yet been 
undertaken in this tunnel, although numerous model 
flights had been made in the course of the development 
work. To investigate the utility of the tunnel for 
direct study of the stability characteristics of an aero- 
plane, the model shown in Figs. 17 and 18 was fairly 
extensively tested. This model represented an exist- 
ing aeroplane which was known to have certain unsatis- 
factory characteristics in its original form. Owing to 
the low scale of the tests, the investigation was largely 
confined to conditions away from the stall, although it 
was found possible to simulate the stalling character- 
istics of the aeroplane roughly by empirical adjust- 
ments of the filleting. The first step was to consider 
the possible effect of longitudinal stability on the 
handling characteristics of the aeroplane, by comparing 
the behaviour of the model with normal horizontal tail 
area and with the area increased 50 percent. Briefly, it 
was concluded that the longitudinal-stability charac- 
teristics did not appreciably affect the problem in this 
case. The remainder of the investigation was, there- 
fore, directed to the effects of various combinations 
ot dihedral and fin area on the flying qualities of the 
model. 

Although no quantitative verification in flight had 
been undertaken, observations on the full-scale machine 
appeared to substantiate this conclusion. A more 
satisfactory aspect of these results was the excellent 
qualitative agreement between the trend as to ease 
of handling found in the tunnel and the trend to be 
expected from theoretical considerations already well 
known. On this basis, the free-flight tunnel appeared 
to offer a useful, rapid and relatively inexpensive 
means for the investigation and correction of the 
handling characteristics of new aeroplane designs. As 
a result of the work on the 5-ft. tunnel, the Committee 
was sufficiently encouraged to undertake the construc- 
tion of a larger free-flight wind tunnel having a throat 
diameter of 12 ft. This tunnel, contained in a large 
spherical steel shell, could be operated at a pressure of 
several atmospheres, and would provide a means for 
extending the model research on stability and control 
to larger sizes and higher Reynolds numbers. 

In the course of this lecture. I have endeavoured to 
show how the National Advisory Committee for Aero- 
nautics, through the application of organised research 
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on the problems of flight, has attempted to meet the 
needs of aeroplane design by the development ot 
specialised research equipment. Where the Wright 
Brothers led, many men indeed have followed, and thi- 
new branch of human activity, still less than fort, 
years old, has reached sufficient proportions to justif) 
the prediction that it will never come to an end sv 
long as man is on the earth. Such progress as can 
be reported has been the result of much individual and 
collective effort, and in this conclusion, I wish to 
acknowledge the sincere and whole-hearted co-operation 
of the whole staff at Langley Field for their contributions 
to the N.A.C.A.’s share in this development. 

Finaliy, I sincerely hope that the work they have 
been able to carry on in the United States will prove 
of interest to their friends and co-workers in the field of 
aeronautics in England. 








THE GAS INDUSTRY OVERSEAS. 


THE present year, being the centenary of the death 
of William Murdoch, was regarded by the Institution 


|of Gas Engineers as an appropriate time to review 


the origin and development of the gas industry in 
other countries. This review has taken the form of 
ten short monographs by eminent gas engineers dealing 
with the industry in Belgium, Canada, France, Germany. 
Holland, Italy, Norway, Sweden, Switzerland, and the 
United States of America, these accounts being com 
bined in a communication entitled ** The Gas Industry 
Overseas,”” which was presented to the Summer 
Meeting in London, on June 6, without a discussion. 
It is of interest to notice that in many countries, 
particularly in France, the development of the indus 
try is ascribed to Philippe Lebon. Murdoch and Lebon 
appear to have worked independently, but the con 
census of opinion outside France seems to be that the 
greater share in the inception of the gas industry must 
be ascribed to Murdoch. 

A full account of the industry in Belgium was con 
tributed by Messrs. M. Brabant, J. De Croes, P. Dorzéé. 
and A. Belien. The first Belgian gas works, erected in 
Brussels in 1819. was followed by a works at Ghent 
in 1827. By 1885 there were 79 works, serving to 
gether 115 boroughs, having a total population of 
2,010,000 ; and in 1912 there were 83 works, supplying 
368 boroughs with a total population of 4,113,000 
Belgium being a thickly-populated country, the advis 
ability began to be evident before the war of con 
centrating production at central works. This move 
ment led to the development of gas grids supplying 
coke-oven gas to three distributing companies, th« 
grid systems being usually constructed of steel pipes 
with welded joints. Each coking plant is provided 
with compressors, the pressures used varying from a 
few hundred mm. water gauge to over 42 |b. per square 
inch. The effect of this post-war change has been to 
reduce the number of gas works in operation from the 
83 existing in 1912 to 70 in 1930, and to only 21 at the 
present time. Most of these 21 works are of littl 
importance, the exceptions being those at Brussels anc 
Ghent which do not use retorts, but operate by-product 
coke ovens. In 1934, the consumption of gas in 
Belgium was 1,917 cub. ft. per head. For the sam« 
period the corresponding consumption was, in England, 
3,353 cub. ft.; in Switzerland, 2,171 cub. ft.; in 
Germany, 1,825 cub. ft. ; and in France, 1,645 cub. ft 
Over 4,500,000 inhabitants, or more than half th: 
population of Belgium, are supplied with gas, the 
number of consumers being 996,400. The Belgian gas 
industry is an organisation with a national character 
partly because of the small size and dense population 
of the country. Its evolution has been accelerated by 
the need to rationalise the working of the iron, coal 
and coke industries; a necessity which led to th« 
establishment of the companies for long-distance supply. 
already mentioned. The gas industry has retained 
most of the public lighting load, but domestic lighting 
has nearly disappeared and the chief domestic applica 
tions of gas are for cooking, water heating, ironing. 
refrigeration, and space heating. The open gas fire doe 
not appear to be used, and space heating is effected by 
the use of central heating by gas or by independen 
radiators, coupled with a certain amount of air-con 
ditioning. In the field of complete air-conditioning 
which is still in its infancy in Belgium, a few installa 
tions have been made in theatres, cinemas and eve! 
in private shops. The Belgian gas industry is lookin; 
to the industrial uses of gas for future expansion 
particularly the metal industry, where gas is widel) 
used for melting, forging, hardening, annealing, cemen 
tation, welding, etc. In many other industries, suci 
as the manufacture of different kinds of glass, porcelail 
ceramic objects, enamelled products, etc., town ga 
is used to heat the furnaces used for melting and firing 
as well as in the glass industry. The food industry 1 
particularly dependent on gas and consumes annually 
over 1,060 million cub. ft. throughout Belgium. An 
interesting but little known application of gas is found 
in the brewing industry. Vats of a capacity of 5,500 




















JUNE 9, 1939. 


ENGINEERING. | 








vallons are heated with gas, the consumption being 
14,000 cub. ft. per hour. The old flat-rate method of 
charging, which was generally applied up till 1930, has 
partly disappeared and has been replaced by a variety 
of special tariffs of the type which decreases progres- 
sively by steps, and is based on the special characteris- 
ties of each area. 

Mr. G. W. Allen records that it was not until 1836 
that the first Canadian gas works came into being at 
Montreal, followed by a works at Toronto at the end 
of 1841. The gas industry in Canada now comprises 
both natural and manufactured gas. The output and 
sales of the natural product, which was discovered some 
35 years ago, now exceed those of manufactured gas. 
Up till March 31, 1938, the number of meters in use in 
connection with manufactured gas in Canada was 
511,529, an increase of 4,416 over the previous year. 
The number of meters in use on natural gas numbered 
174,355, an increase of 5,223 over the previous year, 
bringing the total number of meters to 685,884. The 
total sales of manufactured gas for that year approxi- 
mated 16,000 million cub. ft., while the natural gas 
output exceeded 31,000 million cub. ft., double that 
of the manufactured product, but sold to only one- 
third of the number of consumers of manufactured gas. 
Manufactured-gas companies in Canada operate under 
a national minimum heating-value standard of 450 
B.Th.U. per cub. ft. The average calorific value of the 
gas for the year 1938 was 491-6 B.Th.U. The forma- 
tion of the Canadian Gas Association in 1907 gave a 
remarkable fillip to the progress of the industry in 
Canada, by reason of the resulting unification of effort. 

Mr. M. L. Stoss, President of the French Technical 
Gas Association, records that while, in Great Britain, 
William Murdoch is considered to be the inventor of 
town gas, France gives the credit to Philippe Lebon. 
The gas industry in France originated in Paris, where 
gas lighting was installed in the Hotel Seignelay by 
Lebon in 1802. The illumination by gas of the Passage 
des Panoramas in 1816 and, a little later, of the Luxem- 
bourg Palace, was the work of the enterprising Winsor. 
The Saint Louis Hospital was lighted by gas in 1818. 
From 1825 onwards gas works were erected in the pro- 
vinces. There were 14 in 1837, and nearly 100 in 1845 ; 
now there are 700. The gas industry now carbonises 
3,800,000 metric tons of coal to produce 63,158 million 
cub. ft. of gas, this total including 9,332 million cub. ft. 
of purchased coke-oven gas. These figures do not 
include the gas—generally unpurified—sold directly by 
the coking plants to industry, which brings the total 
volume of gas sold in France in 1937 to 81,190 million 
cub. ft. The industry employs 36,000 people and holds 
an important place in French national economy, rank- 
ing immediately after the metallurgical industry. The 
need for economies and for cheap gas has caused a 
tendency during the last 20 years towards automatic 
operation and centralisation, while the shortage of coal 
has led to the use of ever-increasing quantities of coke- 
oven gas. In certain regions, many works have ceased 
to manufacture and now distribute coke-oven gas 
through large “feeders.” This has occurred parti- 
cularly at Lille, Roubaix, Sainte Etienne and Montlucon. 
The concentration of production has led to the sup- 
pression of about 50 works. Sometimes, where it 
would be too expensive to lay down mains, the gas is 
compressed in tanks at a pressure of 2,840 lb. per square 
inch, and is carried in lorries to the supply points. Most 
of the small works supply a by-product of petroleum 
refineries, propane, through underground mains. 
the war, most of the works have been modernised by 
the installation of continuous vertical retorts of the 
Woodall-Duckham or Glover-West type, intermittent 
vertical retorts, and horizontal retorts. Water-gas 
plants are kept in reserve for such emergencies as 


interruptions in supplies from the coking plants. In the | 


field of distribution, preferences are divided between 
mains of cast iron, steel, and steel sheet coated with 
bitumen, although coated steel sheet seems to be used 
chiefly in town subsoil. Great progress has been made 
by French manufacturers of domestic apparatus during 
the last nine years, which is exactly the period since 
regulations for the stamping of approved and tested 
appliances were put into force. Sales toindustry, which 
‘onstitute one of the chief possibilities for the French 
gas industry in the future, only represent about 16 per 
cent. of the total consumption. 

The German gas industry is described by Dr. Fritz 
Schuster. So long ago as 1786, the Wurzburg phar- 
macist, J. G. Pickel, used combustible gas, made by the 
dry distillation of bones, to light his workroom, About 
1800, the work of Lebon, whose “‘ Thermolamp ” was 
1 small apparatus for the production of wood gas for 
domestic lighting, aroused much interest in Germany. 
Che researches of Murdoch, described by Dr. Schuster 
is “the true father of the gas industry,” were only 


made known in Germany in 1815, through the detailed 
1ccount given by Accum, and in that year W. A. 
Lampadius built the first coal-gas works in Germany 
it the Saxon Amalgamier-Werken at Halsbrucke in 
Freiburg, which was followed by works in Vienna in 
1817, and in Berlin and Hanover in 1825. 


In Germany, 


Since | 





the developthent of the gas retort is linked with the 
names of, among others, the brothers F. and W. Siemens, 
W. Kornhardt, F. Didier, J. Pintsch, A. Klonne. 
H. Koppers, C. Still, C. Otto, H. Ries and J. Bueb. 
In recent years, the coking industry has supplied much 
gas to the German gas industry, and horizontal coke 
ovens are being adopted more and more in large gas 
works, To-day, even small works attach high import- 
ance to the production of good coke, and so it is found 
that small chamber ovens are being installed in increas- 
ing numbers. Continuous vertical retorts are seldom 
encountered, because the coke they produce does not 
satisfy modern German requirements. The calorific 
value, which is usually 483 B.Th.U. gross per cubic foot 
at the gas works, is adjusted by the addition to the coal 
gas of water gas made from coke. Considerable 
importance is attached in Germany to the purification 
of gas. Ammonia and hydrogen sulphide are removed 
in the usual way (rough purification) but the gas still 
contains a number of impurities, namely, residual 
traces of hydrocyanic acid, oxygen (causing corrosion 
in the presence of oxygen and acids), carbon disulphide 
and organic sulphur compounds such as thiophen, in 
addition to naphthalene, gum-forming compounds and 
nitric oxide. Methods for the removal of one or several 
of these impurities fall under the heading of “* fine 
purification.” Several works render the gas non- 
poisonous. 
remains supreme, but to-day German coke-oven plants 
are working numerous installations for the separation of 
hydrogen sulphide by wet methods, such as the * Thy- 
lox’ process. Special gas-drying installations are few, 
so-called intensive cooling (to about 0 deg. C.) or wash- 
ing with calcium-chloride solution being used. The 
German gas industry now regards itself as a chemical 
industry and it is moving in the direction of such 
chemical manufactures as the hydrogenation of solid 


fuels, the synthesis of motor fuels by catalysis in the | 


gaseous phase, various gas syntheses, the recovery of 
elementary sulphur, and supplies for the manufacture 
of synthetic materials. Just before the war, the annual 
output of the gas works was about 105,900 million 
cub, ft. and the share of coke-oven gas in German gas 
supply was only about 8 per cent., or about 8,825 
million cub. ft. In 1937, there was available in Germany 
355,000 million cub. ft. of coke-oven gas and 106,000 
million cub. ft. of gas produced in gas works. Of 
this quantity of coke-oven gas, 90,000 million cub. ft. 
were consumed in the works, 227,000 million cub. 
ft. were sold, while 9,000 million cub. ft. represented 
the losses, etc.; of the gas produced in gas works, 
2,000 million cub. ft. were used in the works, 
123,000 million cub, ft. were sold and 10,000 million 
cub. ft. were allocated to losses. The extensive use 
and long-distance transmission of coke-oven gas is the 
reason for the change. The figures for production and 
sales were increased by about 12,000 to 14,000 million 
cub. ft. as a result of the inclusion of Austria and the 
Sudeten territory. 

The development of gas sales suggests that the con- 
sumption of gas may increase in the next few years 
more rapidly than that of coke, so that the industry is 
interested in the total-gasification system. Town gas 
must have a calorific value of 450 to 483 B.Th.U. gross 
per cub. ft., and water gas must be used for admixture. 


The specific gravity must not be greater than 0-5) 


1), and the content of inert gases (CO, + N,) 
must not exceed 12 per cent. These regulations do 
not apply to non-poisonous gas. Whereas formerly 
the output in the German gas industry was adjusted 
to the demand, the demand is now regulated to 
ensure that the large and unavoidable production of 
coke-oven gas shall not be burned uselessly or wasted 
on secondary purposes. Lighting to-day is of minor 
importance, although gas occupies a sure position in 
the field of exterior lighting. As in other countries, 
gas is now, above all, a source of heat and of refined 
energy. Of about 20 million German households, 
some 14 million are in areas supplied with gas, and 
about 12 million are connected to the gas mains. 
these 12 million households there are, in round figures, 
4 million gas fires, 8 million gas cookers, 3-5 million 
water heaters, 1-5 million gas boilers, 60,000 gas 
refrigerators, and a number which cannot be estimated, 
of gas lights, washing machines, etc. The annual 
turnover of gas apparatus is of the order of a million 
units, including about 650,000 gas cookers. 
between 35 per cent. and 40 per cent. of the town’s 
gas output is taken by commercial and industrial 
consumers and for street lighting, 60 per cent. to 
65 per cent. being supplied for domestic consumption. 
In the long-distance gas supply, roughly 95 per cent. 
is taken by commercial and industrial consumers. Gas 
is still sold in Germany by volume, although the 
industry is contemplating the experimental extension 
of the heat-value system used in Great Britain. The 
method of charging is usually the block rate, although 
the two-part tariff, based on a substantial standing 
charge which is independent of the consumption, is still 
occasionally encountered. The organisation of research 
work is an important feature. 


(air = 


‘eub,. ft. in 1910. 


The oxide method of dry purification still | 
| their daily use. 
to 23,016 million cub. ft., of which about 1,341 million 


In| 


In general, | 
| possibilities of generating electric current from water 


The gas industry in Holland was described by Mr. P. 
Hijdelaar. The Dutchman, Jan Pieter Minckelers, 
who was born at Maastricht in 1748, is generally 
regarded as the Dutch inventor of coal gas. In 1774, 
he succeeded in obtaining combustible gas by distilling 
powdered coal in the barrel of a shot-gun, and with this 
he illuminated his lecture room in 1785. The first gas 
works in the Netherlands were built in 1826, in Amster- 
dam and Rotterdam. There was a continuous increase 


|in production up to 1916, rising from approximately 


6,213 million cub. ft. in 1899 to about 17,932 million 
During the war the coal shortage 
gave electricity an opportunity for expansion, and 
caused restrictions on the use of gas. After 1918, the 
coal shortage came to an end, and a period of regular 
increase of gas production commenced, which con- 
tinued until 1931. Then followed a period of inactivity 
and decline which lasted until the end of 1936, this 
being due to the abnormal financial influences which 
appear now to have worked themselves out. The sales 
of gas have been increasing since 1936. On January 1, 
1938, there were in the Netherlands 166 gas works and 
33 stations for the distribution of gas derived from 
municipal works; 17 of the stations obtain their gas 
from the coke ovens at the Government mines at Heer- 
len, and 4 receive it from the blast furnaces at Ijmuiden. 
About 71 per cent. of the population of the Netherlands, 
i.e., about 6,103,000 people, are able to obtain gas for 
The total production in 1938 amounted 


cub. ft. were produced by water-gas installations. 

The first application of gas in Italy on the manu- 
facturing scale, according to the communication by 
Mr. C. Rampone, was at Turin in 1839, although in 
1818 the Chevalier Aldini illuminated the interior of 
a small theatre in Milan by gas jets produced in Lebon’s 
“Thermolamp.” Rome was lit by gas in 1853, and 
within a short time the enterprise of British and 
French companies, assisted to some extent by Italian 
concerns, caused the erection of more than 100 gas 
works. At the close of the Nineteenth Century the 
gas works in Italy numbered 160, and were, for the 
most part, owned by foreign companies. Between 
1900 and 1930, the ownership of gas undertakings was 
transferred to Italian concerns, and to-day practically 
every gas works in the country is owned by the munici- 
pality or by an Italian company. There are now 190 
works producing and distributing some 21,180 million 
cub, ft. of gas annually. For some years past there 
has been a steady increase of about 1-8 per cent. to 
5 per cent. per annum. Nearly all the large gas 
works have complete plants for the grading of coke for 
the treatment of by-products. Some produce road 
tar, all convert their ammoniacal liquor into sulphate, 
and a few practice gas dehydration by means of 
glycerine or calcium chloride. Most of the works 
recover benzole, so that the production in Italy, which 
was formerly below 5,000 m. tons, has now reached 
25,000 m, tons from gas works and coke ovens together. 
Some 1} million tons of the coal carbonised in gas works 
is imported from Germany, Great Britain and Poland, 
a small quantity of indigenous coal] being blended with 
the foreign coal. Coke is sold for industrial and 
domestic heating, and finds a good market, especially 
in Northern Italy. The calorific value of the gas is 
fixed, with but little variation from town to town, at 
460 B.Th.U. to 493 B.Th.U. per cubic foot. The 
selling price of gas in Italy is fixed by a simple formula 
including the following two terms: (a) A variable 
term depending on the periodic fluctuations in the price 
of coal as quoted in the official bulletins (and sometimes 
also on the price of by-products), this enabling com- 
panies owning concessions to recover the cost of coal ; 
(6) a fixed term covering the costs of service (personnel, 
maintenance, taxes, amortisation, interest, etc.), which 
can be varied only if exceptional conditions are proved 
to have arisen during the contract. In addition to the 
usual methods, gas is also distributed in cylinders, and 
taxis and private cars are run on compressed gas. 

Mr. John Irminger stated that the first gas works in 
Norway was built at Oslo during the years 1846-1848 
by the British gas engineer, James Malam, and was 
followed by a works at Trondheim erected by Malam’s 
partner, James Small, in 1851. The gas industry of 
Norway developed normally until the war, when it was 
greatly handicapped by the high price and short supplies 
of coal, difficulties which occurred at a time when the 


power were to the fore and no effort or expense was 
being spared to encourage this development. “ In 
those years of distress for the gas industry,” according 
to Mr. Irminger, “ electricity flooded the country like 
an avalanche, which did not stop until prices of coal 
became normal, and when a great number of electricity 
concerns found that they had to lower prices to an 
entirely uneconomic level in order to meet the competi- 
tion from the then normal prices of gas and coke,” 
After a very difficult fight on the part of the gas 
industry, the financial calamities caused by this too- 
eager development of electricity swung the pendulum 
in the other direction, and the future of the Norwegian 
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1931. the total made was only 1.297 million cub. * 
but since then it has been rising steadily each year, 
intil by 1938 it reached 1,531 million cub. ft In 


most towns, gas is sold on the basis of either two-part 


or block tariffs: some towns have 


special tariffs for 


heating and industrial use. Gas for central heating 
must be sold at so low a figure that only a defined 
percentage of the make can be sold at such rates. 
lhe gas industry of Norway is forging ahead, is modern 


ising its plant, and is pushing the sales of the most 
up-to-date equipment. All the 
obtained from the East Coast of England, and the 
iuthor states that the whole future of the Norwegian 


ras industry depends upon the ability to obtain coal at 


coals carbonised are 


normal price 
Although experiments with Lebon’s “ Thermolamp 
were made in Stockholm as early as 1802, they did 
not produce any practical results, and the first gas 
works in Sweden, according to Mr. G. H. Hultman’s 
contribution to the symposium, was opened in 1846; 
most of the other existing gas works, which now number 
37, were established during the next twenty 
\s in Norway, the progress of the industry was normal 
until the war, when the difficulty of obtaining coal 
caused serious trouble. During this period, peat and 
were for gas production, the gas being 
through a layer of incandescent 
content of CO, 
56 per cent. 


years 


“A ood used 


passed charcoal to 
into carbon monoxide 
of the total, 


in order to neutralise the acetic 


convert its large 
Coal, to the 
was used in the 
cid also formed a 


extent of some 
retort 
sa product of peat and wood distilla- 
tion. There is a market for coke in the 
Scandinavian countries, particularly for central heating, 
general feature of Swedish 


very good 
gas-works practice 
to endeavour to produce the largest possible yield of 
high-quality coke. The aggregate population of 
towns with gas works was 1,743,000 in 1937, the whol 
being 6.285.000. The gas 
calorific value of 506 B.Th.U. per 
60 deg. F. and 30-in. pressure, the 
sold being 7,500 million cub. ft. per annum. 
coal gas is distributed, very little water 
used. Neither street nor domestic lighting is of import 
ince to the industry. In small towns, the bulk of the 
gas is distributed for domestic use, but in large and 
medium-sized towns the catering and metal industries 
restaurant kitchens, also account for a con 
part of the consumption. Special tariffs are 
in use for industrial purposes. The Stockholm gas 
works occupies a dominant place in the Swedish gas 
industry, and has done much valuable work in design- 
ing new types of apparatus and in investigating the best 
methods of coke production to fulfil the demands of the 
domestic market. 

The gas industry in Switzerland was described by 
Mr. W. Tobler, who stated that the first gas works was 
built at Berne in 1841. The first railway in Switzer- 
land was not opened until 1847, and because the first 
gas works commenced work, before it could be reached 
by rail, wood and peat were first used for gas produc- 
tion. With the extension of the railways, the number 
of gas works increased to 101, but subsequently many 
a works were closed and their districts connected 
to larger works in the neighbourhood, so that there are 
now 77 works manufacturing gas in Switzerland ; this 
diminution is largely due to long-distance transmission 
of gas in pipe lines operated at an initial pressure of 
284 lb. per square inch. Several gas works feed the 
pipe-line systems up to a distance of about 30 miles. 
\ccording to local conditions, these systems are worked 
in the plains, along the shores of the numerous lakes, 
ind evenin the mountains. The use of gas for domestic 
ind public lighting has largely disappeared, by far 
the most important use of gas being for cooking and 
household water heating, which absorb about 85 per 
cent, of the total production ; more than half the popu- 
lation of Switzerland cooks by gas. Swiss gas works are 
entirely dependent on imported coal from Belgium, 
France, Great Britain, Germany, Holland and Poland. 
Che disturbance of coal supplies during the war caused 
much the same difficulty as in other countries and the 
industry suffered a blow by reason of the 
increased cost and restrictions. Wood and peat mixed 
with coal were used during ‘hat period and some works 
udded acetylene to their gas to improve its quality, the 
result being that the selling price increased to 2} or 3} 
times the pre-war figure. [It was not until 1927 that 
the annual consumption equalled that of the previous 
peak year, 1916; but since then the output of the 
Swiss gas industry has been increasing regularly. Some 
57 per cent. of the population is provided with gas, and 
in 1938 the total production amounted to 19,250 million 
cub, ft. The condition of the distributing and manu- 
facturing plants is good and most of the works have 
been re-built or fundamentally re-constructed during 
the last 15 years. The quality of gas is not fixed by 
law but in accordance with the recommendations of the 
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The distribution of natural gas is also a function of the 
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and 
for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 
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“ standard ” metal, respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 


1 quality. The price of 


quicksilver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent Il. each, except in the case of the diagram relating to 


tin-plates, in which they represent ls. each. 


Swiss Gas and Water Association, who have recom- 


gas industry in America. The first real use of natural 


mended as the re gwen for quality a gross calorific | | gas appears to have been at Fredonia, New York, when 


value of 562 B.Th.U. per cub. ft. at 0 deg. C. and 760 mm. 
mercury; a reasonably constant gas composition, with 
a content of not more than 12 per cent. of inerts ; and 
a gas “ practically free ” 
sulphide. 


All gas is sold by volume and step rates | in Fredonia in 1858. 


|a natural gas well, 27 ft. deep, was utilised in about 
1821. Here, again, a long delay occurred before there 
was any significant commercial development. The 


from ammonia and hydrogen | first natural-gas corporation in America was organised 


In 1870, a wooden pipe line, 25 


have become the general practice both for household | miles long, was completed to transmit gas to Rochester, 


and industrial uses. 


All appliances using gas can be | New 


York. For the past seventy-five years the 


manufactured in Switzerland and these have reached | development of gas in America has followed much the 


a high state of technical perfection. 
gas works, at Ziirich and Basle, 


coke ovens, but most of the other works also produce | load but gained the heating load. 
ble nding | however, to record that American illuminating engineers 
about | are looking upon gas as a lighting medium with more 
and about 380,000 tons | 


The 


excellent coke by crushing and carefully 
different kinds of coal. Switzerland consumes 
1,000,000 tons of coke ayear, 
of this fuel are derived from the gas works. In quality, 
Swiss coke is equal to any imported coke, both in 
handling and in combustion. The gas industry in 
Switzerland is important to the economic life of the 
country because the total energy supplied by the Swiss 
electrical works for lighting and power purposes, 
transformed into heat, would only provide 15 to 20 
per cent. of the heat required by the country. A com- 
bination of the production of energy from hydro- 
electric power plants, with the wood and peat resources 
of the country could never supply all the heat required, 


| *h . . . 
| the possibilities of gas for power. 


| 


The two largest | same lines as in other countries. 
manufacture gas in| supplied gas for lighting, and then lost the lighting 


The industry first 


It is interesting. 


favour to-day than they have done for many years. 
* gas-for-power "’ load was largely lost to the 
motor, but to-day there is a re-awakening to 
The advertising and 
publicity aspect of gas seems to receive more attention 


electric 


}in America than elsewhere, perhaps because America 


so that Switzerland must always remain a Jarge im- | 


porter of solid and liquid fuel. 

Finally, 
the gas industry of the United States of America. The 
first recorded use of gas in America was in the 
year 1803, when Main-street, Richmond, Virginia, was 
temporarily lighted by a large gas burner on a tall 
tower, the gas being produced in a nearby cellar gas 
plant. It was not until 1815, however, that Baltimore, 


Mr. Clifford Paige gave a brief insight into | 


is the home of high-pressure salesmanship, and also 
because, with so many competing home-produced fuels, 
it is natural that the gas industry should not fall behind 
the standard of other industries in its publicity work. 
Nevertheless, research and development are being 
actively pursued and the testing laboratories of the 
American Gas Association keep approved gas appliances 
up to the highest performance and quality. The long- 
distance transmission of natural gas is a feature of 
American practice; this gas is transported literally 
thousands of miles and under hundreds of pounds 
pressure, and Mr. Paige stated that few people whose 
experience has been entirely in the manufactured-gas 


| field can have any conception of the magnitude and 
| ramifications of the natural-gas industry. Yet, in 


Maryland, became the first city in America to possess | 


a gas-light company. Even so late as 1850 economists 
could not see a future for the gas industry in the New 
World, and there were only 30 gas plants in the country. 





domestic use and development, both natural and 
manufactured gas have practically the same problems ; 
as in other countries, the industry rests on the provi- 
sion of heat, power and comfort to the private citizen 
and to the industries in which he works. 
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SURFACE-ROUGHNESS MEASURING STRUMENT. 


MESSRS. PHYSICISTS RESEARCH COMPANY, ANN ARBOR, MICH., U.S.A. 




















Fic. 1. APPLICATION TO SURFACE OF PISTON. Fie. 2. AppLicaTION TO CYLINDER Bore, 


] the root-mean-square value will be some 35 per cent.,; A smaller bore will not admit the tracer, but if the 
SURFACE-ROUGHNESS MEASURING | The 


of the total movement of the tracer point. work can be cut, diameters down to 4 in. can be traced. 


INSTRUMENT. |instrument can be calibrated in any convenient | Adaptors for smaller curvatures can be supplied if 
UnTix recently, the relative roughness of the surfaces | way, and in practice, the scale is graduated in micro- | required. 


|inches, or millionths of an inch, one scale division; The set contains a non-spillable accumulator and two 
corresponding to 0-000001 in. As the relative rough- | high-tension dry batteries, a charger for the accumulator 
ness of the surfaces to be measured may vary over a/ being included in the equipment. The condition of all 
wide range, shunts are provided which enable the sensi- | the batteries can be checked instantly on the voltmeter 
tivity of the instrument to be set for full-scale values of | shown on the left of the panel in Fig. 1. The battery- 


produced by various finishing processes, such as grinding 
and lapping, was exceedingly difficult to determine, but 
an instrument has now been put on the markct by 
which a figure of merit for any given surface can be 
determined almost as a routine operation. This instru- 
ment, which is illustrated in Figs. 1 and 2 on this page, is | 3, 10, 30, 100, 300, or 1,000 microinches. The knob 
known asa “ Profilometer,”’ and has been developed by | for this purpose can be seen at the centre of the panel 
Dr. Abbot, of the Physicists Research Company, Ann|in both illustrations. The instrument is calibrated 
Arbor, Michigan. The European agents for the in-| against measured displacements of the tracer point |The instrument will operate for about 8 hours con- 
strument are Messrs. Gaston E. Marbaix, Limited, | before it leaves the makers’ works, and the accuracy of | tinuously on one accumulator charge, and for several 
Humglas House, 22, Carlisle-place, London, S.W.1. | the voltmeter can be checked at any time. For this pur- | months on a single high-tension battery. The overall 
Experience has shown that the height of the surface | pose, a socket is provided for connection to a 110-volt, | dimensions of the instrument are approximately 7 in. 
irregularities is the most useful roughness rating, and | 60-cycle line, this voltage being then recorded directly | by 10 in. by 22 in., and the weight is approximately 
for practical application, it is advantageous if this|on the voltmeter. If this supply is not available, a | 50 lb. 
value can be expressed directly in inches. It has also | self-contained calibrator can be supplied as extra 
been found that the individual heights and depressions equipment. ‘ ; ey gy Ee Pe 
are seldom of importance, a practical rating of rough- Che instrument is designed for shop use. It requires |... “Internal Strains in Solids” will be held at the 
ness being an average value over } in. or more of | no external connections, and can be carried to any job| q y. Wills Physical Laboratory, University of Bristol, 
profile. On most surfaces, such an average includes |and measurements made in place. In many cases, ' under the joint auspices of the Physical Society and the 
several hundred irregularities, and a comparison of | readings can be taken with the work still in the| University of Bristol. The Conference, which will com- 
such averages for different parts of the specimen, or | machine, and if necessary, with the machine in opera- | mence on July 11, at 2.30 p.m., and conclude on July 13, 
against a known standard, is, in general, more useful | tion. The measurement requires no more skill than | 8 open to all members of Universities or research institu- 
than observations on the individual irregularities. |using a micrometer. The tracer is simply moved | tions. The subject to be discussed will include * Slip in 
The profilometer actually measures the average height | across the surface of which the roughness is to be Metal Crystals, ~ Diffusion in Solids, ‘ _ Precipitation 
, : : Ser “wn : el dl os i: : Hardening,” and “ Internal Friction in Solids.”’ Profes- 
of the irregularities which constitute the roughness of | determined, and it is not necessary to press it hard | sors E. N. da C. Andrade, W. L. Bragg, G. I. Finch 
the surface being measured. A tracer, shown in the against the surface, as its own weight is sufficient to | and G. I. Taylor, Dr. A. J. Bradley, and a number of 
operator’s right hand in Fig. 1, carries a small diamond | maintain contact. A speed of trace of about one inch | other physicists have indicated their willingness to take 
point which is held against the surface by light spring | per second is suitable ; the readings are, however, inde- | part in the discussions. Those intending to be present 
pressure. The point, which is hemispherical, of | pendent of the speed of trace over wide limits. The | are requested to write to Professor A. M. Tyndall or 
40-0005 in. radius, can enter the depressions, but will | probable explanation of this is that, in practice, the ee * F. Ry Le 3 — Laboratory, The 
not scratch or otherwise damage specimens of ordinary | point will not enter every depression, but will acquire SEEING, SES SUNS, Ses a 
hardness, such as steel, cast iron, or bronze. It may, | an average oscillation the amplitude of which is &| Tae InstTrITUTE or TRANSPORT.—This year’s Congress 
perhaps, be pointed out in this connection that the | function of the degree of roughness. The reading is | of the Institute of Transport will be held at Southampton 
sides of the depressions in any surface finished by | not affected by the curvature of the work, and the | from Wednesday, June 14, to Saturday, June 17. The 
ordinary methods are unlikely to be steep, as a tool| instrument can be used on flat or curved surfaces of | President will open the proceedings at 2.45 p.m., on 
capable of cutting a narrow groove would itself have | wide variety and shape. Fig. 1 illustrates its use on | June 14, at the Congress headquarters, the South Western 
to possess a very fine point, which in practice would | a small piston, and in Fig. 2 its application is shown Hotel, and at 3 p.m., Mr. G. ee as 
be rapidly worn away. The motions of the tracer point | to the measurement of the roughness of a cylinder bore. | P@P®F 0M National Aspects of Transport.” The only 
ey, ce pores pr pape tiers y t ig ersten : atl ‘ a flexible | Other Paper: namely, “ The Port of Southampton,” by 
ire transmitted to the armature of a sole noid in the In the latter case, the tracer is mounted on a fle xi Mr. R. P. Biddle, will be presented on Friday, June 16, at 
tracer, and the variations in the voltage in the solenoid | arm, as shown. It is recommended that this arm) }Q 4m. The whole of Thursday and the afternoon of 
oil are amplified in the instrument by valves identical | should also be used for very smogth surfaces, as the | Friday will be devoted to visits to the Eastleigh Works 
with those employed in a wireless receiver. The whole fact that the arm is flexible tends to give a steadier | of the Southern Railway ; the depots of the Southampton 
apparatus, in fact, is closely comparable to a gramo-| reading. The tracer is provided with a small knob | Corporation Transport Department and of the Hants and 
phone pick-up and amplifier, the main difference being | opposite to the diamond, which enables the latter to | Dorset Motor Services, Limited; the Southampton 


that the [2od woltage ta mes . >a dial i | be set in relati , ' suring curved | Municipal Airport ; the works of Messrs. J. I. Thorny- 
hat the amplified voltage is measured by a dial instru be set in relation to the holder when measuring curvec cal aah. Galinenmn, Etnies ents the Geutheinaten 


ment instead of being converted into sound. Owing surfaces. Turning the knob simply raises or lowers | Docks of the Southern Railway. For the morning of 
to its dead-beat characteristics, the instrument will|the tracer point to ensure proper contact with the | Saturday, a cruise by Southern Railway steamer round 
Measure the average voltage, and as the current | surface, and does not affect the reading. The standard | the Isle of Wight has been arranged. The Congress Dinner 
produced by the armature and coil is alternating, the tracer can be used on concave surfaces larger than 4 in. | will take place on board the R.M.S. Empress of Britain, 
Actually, | in diameter, and on bores greater than 2§ in. in diameter. | at 7.30 p.m. on June 16. 


test switches can be seen below the voltmeter in this 
illustration. The roughness-indicating instrument is 
| shown on the right, with the calibrating knob beside it. 











root-mean-square value will be recorded. 
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The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

llustrated. 

Where f are ¢ icated from abroad, the Names, etc., 
of the Communicators are given in italics 

Copies of § — may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the a of 1s. 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * * Sealed” is appended. 

Any person may, pe Yt HA 
the advertisement of the of a Complete Specification, 
give notice at the Patent Othes MO pay oh A to the grant of @ 
Patent on any of the grounds menti 2. 


MOTOR ROAD VEHICLES. 


503,363. Brake Shoes. Automotive Products 
Company, Limited, of London, and G. R. G. Gates, 
of London. (3 Figs.) March 7, 1938.—The invention is a 
brake shoe of the well-known slotted type. This type of 
shoe is made of T-section metal with the slot formed in 
the web, and it is sometimes necessary to provide a 
large slot to accommodate a die of sufficient size to with- 
stand the forces involved, thus considerably weakening 
the web of the shoe. In some cases the forces acting 
adjacent to the anchor pin are so great that the web tends to 
bend. To obviate this, the web of the present shoe is 
reinforced at the slot.. The heel end of the web is cut 
hack slightly at 13 to locate a tapered reinforcing piece 14, 
and the two parts are joined edge to edge by a projection 
welding process. After welding, the slot 15 is cut. The 
torque on the brake shoes when the brake is applied is 








Fig.1. 
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—— 


taken by an anchor pin on which are mounted rectangular 
dies 20, one for each shoe, fitting in the slots 15. The 
reaction at the anchor pin is at right angles to the engaging 
the die and slot along the line R R, which 
passes very close to the boundary of the original web 
but is well within the width of the extended web. The 
reinforced shoe has much less tendency to bend, since 
the reinforcing piece enables a closed-ended slot to be 
formed, This greatly increases the strength of the heel 
end and enables a large die to be safely used. If the shoes 
are made from a symmetrical T-section, the heel ends of 
the webs are given a slight set, so that they lie side b 

side on the anchor pin, but if the web is not central wit 

respect to the rim, the two webs lie naturally side by 
side. (Accepted April 5, 1939.) : , 
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SHIPS AND NAUTICAL APPLIANCES. 


502,254. Hydroplane Hull. J. Samuel White 
and Company, Limited, of West Cowes, and H. 
Carey, of Cowes. (9 Figs.) September 14, 1937. 
The invention is a stepped hull for high-speed hydroplane 
boats, flying boats and the floats of seaplanes in which 
the suction set up at speed immediately abaft the step 
is relieved. The hull shown is of the hard-chine type 
with rubbing strakes B B’ running along the chines 
respectively forward and aft of a transverse step C 
Immediately forward of the step and above the adjacent 
end of the rubbing strake Bis a chock D the thickness 
of which transversely (in relation to the fore and aft 
centre line of the boat) approximates to the thickness 
of the rubbing strake, The after part of the upper edge 
of the chock is curved at D’, while the forward part of 
this edge is bevelled off so that it slopes down smoothly 
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to the rubbing strake beneath it. The after edge of the 
chock is in line with th» face of the step and, with the 
after end of the rubbing strake B, forms a small lateral 
extension of this step face beyond the side of the hull 
Just at aft the step is a second chock E which con. 
stitutes a forward extension of the after rubbing strake 
B’. The forward edge of the chock E is curved at E’, 
the space between the curved edges of the two chocks 
forming an air duct. The outer wall of this duct is 
made by a plate which is attached to the sides of the 
chocks D and E. The side of the hull forms the inner 
wall of the duct. The lower edge of the plate adjacent 
to the duct outlet is curved inwards at G’ so that it 
directs into the end of the space behind the step the air 
issuing from the duct. The inlet of the duct 
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directed forwards and causes air to be forced through 
the duct into the space behind the step at a pressure 
above atmospheric 


(Accepted, March 14, 1939.) 
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503,289. Ship-Frame Construction. Sir W. 
Isherwood, Bart., of London. (6 Figs.) June 11, 1938— 
The invention is an improvement of the Isherwood 
bracketless system of ship construction, in which the 
longitudinal frame members, instead of being riveted 
to the transverse bulkheads by brackets, are stopped 
short of the bulkheads and their ends are fitted with 
back bars and doublings, the back bars extending through 
slots in the bulkheads. The intersections of back bars 
and bulkheads are rendered watertight by welding. 
In this construction, however, the distance between 
the transverse bulkhead and its neighbouring transverse 
frame is less than the distance between the adjacent 
transverse frames. By the new construction this inequality 
is avoided. The hull of the vessel, such as a tanker, is 
divided by transverse bulkheads 12, while longitudinal 
frame members 14, of rolled channel section, extend 
along the length of the hull. Each longitudinal termi- 
nates a short distance from the transverse bulkheads and 
can thus be readily lowered into position without inter- 
ference or without requiring to be accurately cut to 
length, a tolerance which is particularly desirable. For 
uniting the longitudinals, plate-like members 16 extend 
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through slots in the bulkheads, and are welded to the 
longitudinals, the weld being substantially continuous 
along the lower edge as well as along the ends of the 
late. The line of weld also follows the line of intersection 
yetween the surface of the plate and the upper flange of 
each longitudinal. The width of the slot in the trans- 
verse bulkhead is substantially equal to the thickness of 
the plate, but to ensure a liquid-tight construction, the 
joint will usually be made tight by a seam weld around 
the outlines of the slot. Each plate in the zone of the 
bulkhead is provided with a short projection 22 which is 
welded to the hull plate 10. If the slot in the bulkhead 
does not extend to the hull, the lower edge of the plate 
will clear it, thus providing drainage openings. In this 
construction the longitudinals are at least of the same 
strength throughout their length so that the reinforcement 
by doublings, employed in the bracketless system of 
construction, becomes unnecessary and it is possible to 
arrange the transverse frames 24 so that they can be 
equally spaced. Furthermore, the back bars are not 
required, for whereas these were necessary to take the 
direct longitudinal stress between the longitudinals the 
present plate members take this stress in addition to 
the vertical or local loads carried by the longitudinals 
which they transmit to the transverse frames and bulk 
heads. All these features tend still further to reduce the 
weight of the ship, and also of manufacture 
( Accepted 4 pril 4, 1939.) 


its cost 


STEAM ENGINES, BOILERS, ETC. 


502,717. Safety Valve. David Auld and Sons 
Limited, of Glasgow, J. Graham and D. A. 
Graham, of Glasgow. (1 Fig.) December 6, 1937. 
The valve is of the type which has an auxiliary 


valve which, at a predetermined pressure, admits steam 
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to the underside of a piston, which then acts to give an 
increased lift to the main valve. The valve body a 
has its inlet and outlet branches at right angles to each 
other, the inlet branch being closed by the main valve g, 
carried on a valve spindle which passes through a sleeve 


| extends the upper end of the valve spindle. 
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on a cup-shaped closure’. The 
for the greater part of its length by a compression sprin 
the upper end of which bears on a threaded sleeve m 
The spindle and spring are enclosed in a cylindrical casing 
extending at the upper end beyond the spring and carry 
the steam chamber o. The sleeve m is screwed into 
flanged bush fitted into a recess in the base of the chamber 
and controls the compression of the spring. The top 
of the chamber o is closed by a piston p, through which 
A flanged 
collar is secured on the upper extremity of the spindl 
a little above the piston. The chamber o has a steam- 
inlet branch to which is connected the outlet branch o: 
the auxiliary-valve body u. The inlet of the latter 
connected to the inlet branch of the safety valve. Th 
auxiliary valve is integral with a piston which work 
within a sleeve in the valve casing, so that there is n 
steam pressure acting to close the valve. The base oi 
the steam chamber is provided with a passage v of sma 
diameter communicating with the spring casing, and 
the base of the cup- -shaped closure i also has a passage 
leading from the casing to the valve body a. In use, 
both the main and auxiliary valves are set to blow off 
at a predetermined pressure. When the pressure raises 
the auxiliary valve, steam passes to the steam chambe1 
to act on the underside of the piston p. The latter moves 
sharply upwards and strikes the flanged collar on thy 
valve spindle, thereby giving an increased lift to the 
main valve g. Steam which esc apes past the piston p 
passes directly to atmosphere. Any condensate within 
the steam chamber passes through the passages v and w 
into the valve body. When the pressure is sufficiently 
reduced to permit the main valve and the auxiliary 
valve to close, the passage v permits the steam in the 
chamber o to escape so that the piston can quickly drop 
to its normal position and will not impede the closing of 
the main valve. (Accepted March 23, 1939.) 
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MISCELLANEOUS. 


503,248. Compressed-Air Door Engine. G. D. 
Peters and Company, Limited, of Slough, C. H. 
Hardwell and J. Shaw, of Slough. (4 Figs.) November 
1, 1937.—The door engine is of the long-stroke type for 
operating a sliding door, and its piston stroke is equa! 
to the travel of the door. The cylinder has at one end 
a cap, and at the other end a gland. The end cap has 
a main passage 10, to which the duct leading from the 
control valve is connected. The passage communicates 
with the cylinder through a non-return ball valve, and 
also through a port 12 closed by a needle valve. The 
piston is of the differential type, and has a relatively 
large tubular piston rod 17, closed at the outer end by 
a screwed plug which is bifurcated for connection to the 
door. The gland has an annular channel 21, which is 
connected by grooves to the cylinder, and is open to the 
reservoir associated with the supply of compressed air 
The gland has a spigot 24 in which the grooves are cut, 
and its end forms a valve seating for a spring-loaded 
ring which is a sliding fit on the piston rod, so that when 
it seats on the end of the spigot it cuts off the cylinder 
from the channel 21. A further passage connects 
the cylinder to the channel and is restricted by an adjust 
able needle valve. Fixed in the end cap is a cushioning 
tube 33 concentric with and of the same length as the 
cylinder. This tube lies within the piston rod 17, the 
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piston sliding over it, and its bore is open to the main 
passage 10 at its end and to the interior of the piston 
rod 17 through holes 35 drilled at intervals along part of 
its length. The piston incorporates a sealing ring 36 | 
which is a sliding fit over the tube. To close the door, ' 
compressed air is admitted to the passage 10, and thence 
into the cushioning tube and piston rod and past the 
non-return valve into the cylinder. As the piston 
moves, the air from the space around the piston rod is 
forced back into the reservoir. As the piston approaches 
the end of its outward stroke, the ring on the piston rod 
seats on the spigot 24 and closes the grooves, the air 
trapped between the piston and the gland then being I 
able to flow out of the cylinder into the reservoir only by P 
way of the restricted passage 27. The piston movement 
is thus effectively checked. To open the door the passage 
10, and thus the cylinder, piston rod, and the bore of the ' 
tube 33 are opened to exhaust. As the piston moves I 
into the cylinder, air from the bore of the piston rod 
exhausts through the cushioning tube 33 and the main 
passage 10, while during the greater portion of the 
stroke of the piston, air from the cylinder surrounding ( 
the cushioning tube 33 flows into it through the holes 35. 
When the sealing ring 36 covers the first of the holes 35, 






the air remaining in the cylinder can escape to the 

atmosphere only through the remaining holes and th I 
restricted port 12 in the end cap. This restriction } 
increases as the piston continues its travel until it has n 
passed beyond the holes, when the air trapped in tli ‘ 
cylinder can escape only through the restricted port !2 3 
in the end cap. The deceleration of the piston is thus b 
gradual, the door being brought to rest without shock. e 


(Accepted April 4, 1939.) 














JuNE 16, 1939.] 
THE CUNARD WHITE STAR 
LINER ‘*MAURETANIA.”’ 


THE completion for sea of the Cunard White Star 
liner Mauretania, which leaves Liverpool on her 
maiden voyage to New York to-morrow, June 17, 
marks the conclusion of an outstanding shipbuilding 
contract ; for, apart from the distinction attaching 
to a famous name, the new Mauretania is the largest 
vessel of any type yet constructed in an English 
shipyard. She provides striking evidence, more- 
over, of the resources of a modern shipyard, as 
hardly more than two years have elapsed since her 
keel was laid, on May 24, 1937, at the Tranmere 
yard of Messrs. Cammell Laird and Company, 
Limited; although, throughout that time, the 
builders have been very fully engaged with warship 
work arising from the re-armament programme, and 
had also a considerable amount of other mercantile 
work in hand for much of the time. 

For some time before the order for the new vessel 
was placed in December, 1936, it was evident that 
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her gross tonnage, 34,000, is only 2,000 tons more. 
She is very well proportioned, however, and 
although there must be many who, on esthetic 
grounds, still regret the almost complete abandon- 
ment of the graceful counter stern in modern 
liners, it must be conceded that the above-water 
lines of the vessel leave little to be desired. To 
this impression, the marked sheer and the absence 
of a forward well-deck, such as noticeably breaks the 
sheer of the Queen Mary, undoubtedly contribute 
in a considerable degree. Another feature which 
makes for clean lines is the absence of funnel guys, 
the funnels being constructed so as to render this 
additional support unnecessary. There are two 
pole masts, the rig being described (in conformity 
with a tradition which becomes increasingly archaic 
as applied to large liners) as a “* fore-and-aft 
schooner.” 

The profile, and the arrangement of the 10 com- 
plete or partial decks, will be seen by reference to 
Figs. 2 to 12, on Plate XXVII. Some particulars 
regarding the structural features of the vessel, the 





forward bulkhead of the forward boiler room are 
used for oil fuel, with the exception of certain spaces 
which form part of the sewage system. Cargo will 
be stowed in five holds, three forward of the machi- 
nery spaces and two abaft them. Nos. 2 and 3 holds 
are refrigerated, the former being cooled by air and 
the latter by brine circulation. In all, the stowage 
for general cargo amounts to some 390,000 cub. ft., 
and for refrigerated cargo to about 75,000 cub. ft. 
Space is provided in the upper *tween decks for the 
carriage of about 70 motor cars, which will be loaded 
and discharged through Nos. 4 and 5 hatches. 

The main hull castings and forgings comprise the 
stem, stern-frame, two propeller brackets and the 
rudder frame, all of which were supplied by Messrs. 
The Darlington Forge Limited. We illustrated 
some of these parts at the time of the launch. The 
rounded and raked stem is in three pieces, all of 
cast steel, the total weight being about 8} tons, and 
the aggregate length, 57 ft. 6 in. Each propeller- 
bracket casting has a finished weight of 27 tons, and 
the combined assembly measures 29 ft. between the 
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Messrs. Cunard White Star Limited would be 
obliged soon to undertake the provision of new 


tonnage in replacement of the obsolescent Beren- 


garia and the gradually ageing Aquitania, as it} 


would not be practicable to maintain a regular 
weekly service to New York with only the Queen 
Mary and the Queen Elizabeth, unless a third 
vessel was available to enable either of the larger 


ships to be withdrawn as might be necessary for | 


periodical surveys and overhauls. The London to 
New York service also, operated with the motor- 
ships Britannic and Georgic, called for a third 


VESSEL IN River MERSEY. 


Fia. 1. 


arrangement of the public rooms, and the general 
design of the propelling machinery, were given at 
the time of her launch, in ENGINEERING, vol. cxlvi, 
page 21 (1938), but, although a certain amount of 
repetition is thereby rendered inevitable, the follow- 
ing description will incorporate the details already 
given, so that the present account may constitute 
a complete record. 

The hull is subdivided, according to the require- 
| ments of the Board of Trade and the International 
Convention on the Safety of Life at Sea, by 13 
| main transverse watertight bulkheads. Eleven of 





vessel for the same reason, and, from the design|the bulkheads are provided with hydraulically- 
point of view, it must be regarded as a particularly operated watertight doors, supplied by Messrs. 
skilful effort at compromise on the part of the|J. Stone and Company, Limited, and the general 


owners and the builders to have produced a ship 
which can run on occasion in either service. Nor- 
mally, as has been announced, the Mauretania will 
sail from London, but her maiden voyage is to 


| system of subdivision is such that any two com- 
| partments can be open to the sea without sub- 
|merging the margin line. The double bottom is 
| continuous over the full length, and is divided into 





shaft centres. The stern frame is in three pieces, 
and has a total weight of 38} tons after machining. 
The rudder is of streamlined form, constructed of 
plates on a frame measuring 22 ft. in width overall 
and 36 ft. 6 in. in height. The lower part of the 
frame is a steel casting, but the upper portion, 
forming the stock and the 9-ft. vertical coupling, 
is a forging, said to be the largest ever produced 
by Messrs. The Darlington Forge Limited. The 
finished weight of the rudder is about 50 tons. The 
rudder was not in place when the vessel was launched, 
but was shipped when she was dry-docked prior to 
the trials, being deposited in the bottom of the 
Gladstone graving dock by a floating crane before 
the Mauretania entered it. 

The successive decks, in order downwards, are 
the sports deck, sun deck, promenade deck, main 
deck, and decks A to E, inclusive. All, except the 
midship portions of the last-named deck, are above 


begin from Liverpool, her port of registry and the | 37 compartments, variously used for fresh water, | the waterline, and are used wholly or in part for 


official headquarters of the owning company. 

The striking appearance of the new liner is well 
shown in the accompanying illustration, Fig. 1. 
Her overall dimensions—length, 772 
breadth, 89 ft. 6 in., and draught, 30 ft. 9 in.—are 
not greatly dissimilar from the 790 ft., 88 ft. and 
33 ft. 6 in., respectively, of the first Mauretania, 
but the loftier build characteristic of modern liners, 
combined with the greater section of her two funnels, 


compared with the four tall funnels of the earlier} machinery room. 
vessel, make it somewhat difficult to realise that | after bulkhead of the after boiler room and the 


ft., extreme | 


water ballast, boiler feed-water, lubricating oil and | passenger accommodation. 


oil fuel. Certain of the compartments, as indicated 
‘in Fig. 2, may be used alternatively for water 
ballast or “ hotel” water supplies, and others for 
either water ballast or oil fuel. The double-bottom 
tanks in way of the main engine room are reserved 
for softened water for the boilers. Additional water 
ballast is carried in the fore and after peak tanks, 


| and in wing tanks on each side of the refrigerating- 


The wing tanks between the 











The public rooms are 
all either on or above C deck, which is the bulkhead 
deck. The promenade deck is the strength deck. 
Three expansion joints are provided in the super- 
structure to avoid local concentrations of stress in 
parts not designed to resist them. One of these 
joints is immediately forward of each funnel, and 
the third is on the after side of the engine-room 
casing. 

The sports deck, which is unusually spacious, is 
bounded at the forward end by the navigating 
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bridge and the bridge house, which contains the 
quarters for the captain and staff captain, as well 
as the wheelhouse, chart room, and, on its after side, 
a verandah for the third-class passengers, who have 
the use of the forward half of the games space. The 
after part of the sports deck, abaft the second 
funnel, is reserved for the cabin-class passengers. 
Recreation space for the tourist-class passengers is 
provided on the terraced decks aft. It may be 
observed that the third-class 
generally sets a high standard in ocean-travel 


accommodation 


amenities, and represents an even greater advance 
than does that provided for the other classes, both 
of which were already of such a high order that 
the opportunities for further improvement were 
naturally less pronounced. It will be convenient, 
in the following description, to treat of the three 
classes separately rather than to describe the vess | 
herself deck by deck, as every effort has been made 
in the design to allow each class some share in several 
decks, open and enclosed, and, in fact, they are 
very uniformly distributed. In general, the en 
deavour has been to eliminate non-essential features 
in the furnishings and the decorative treatment, 
while exploiting to the full the variety afforded by 
the wide range of modern finishes, especially in the 


field of choice wood veneers. 

The principal cabin-class public rooms comprise 
the entrance and foyer, the restaurant, the lounge, 
the main entrance on the promenade deck, the 
Grand Hall (which can be used also as a cinema), and 
the smokeroom. There are also various verandah 
lounges, a gymnasium, and a large swimming pool 
The foyer and embarkation entrance is on B deck, 
and communicates by means of the main staircase 
ind two passenger lifts with the forward portion of 
the cabin-class accommodation, situated on the 
Double openings under a flat archway 
n 


decks above. 
lead to the vestibules of the restaurant, shown 





Fic. 13. Capry-Ciass RESTAURANT. 


Fig. 13, above, which measures 80 ft. in length 
and extends across the full beam of the ship—at 
this point 88 ft. In the centre of the restaurant 
is a raised roof, 48 ft. by 56 ft., rising through the 
deck above. The seating is arranged at tables for 
two, four, or six persons. The principal wood used 
in the panelling is a natural Tobasco mahogany 
which is divided into panels by fine lines of syeamore. 
A striking decorative feature, over the cold-buffet 
recess at the after end, is a carved sycamore panel, 
13 ft. in length, designed as a memorial to the 
earlier Mauretania and representing symbolically 
the bridging of the Western Ocean. Eight etched 
and sand-blasted panels over the dumb-waiter 


recesses on each side of the raised central roof 


depict stages in the construction and careers of the 
two Mauretanias. At the forward end of the room 
is a large mirror, about 12 ft. 6 in. high by 7 ft. 6 in. 
wide, divided into 15 panels engraved with zodiacal 
and other designs. White-metal entrance gates 
screen the restaurant from the foyer. The lighting, 
which is by a combination of direct and indirect 
systems, is supplemented by illuminated side screens. 
The ventilation—this room being one of those which 
have air-conditioning installed—is by 
louvred inlet openings and, disposed round the 
panelled walls, a series of exhaust gratings. 

Except for the after end, which is allocated to 
the tourist-class passengers, the whole of the pro- 
menade deck is devoted to cabin-class public rooms. 
At the forward end, beneath the bridge. is a semi- 
elliptical lounge and observation room, communi- 
cating at its after end with the main entrance to the 
promenade deck. Here, on the port side, is the 
“shopping centre,” which is now an accepted 
adjunct of ocean travel in large ships ; and on the 
starboard side, a writing room. On each side of 
the funnel casings, passages lead aft to the Grand 
Hall, and through it to the cabin main lounge 
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and the smoking room. Smaller rooms on the 
same deck are the library and the children’s play- 
room, situated, respectively, on the port and star- 
board sides abreast of the after funnel casing ; and 
the gymnasium, on the starboard side of the engine 
The corresponding space on the port side 
is used for a photographic dark room and various 
deck stores. Between the engine casing and _ the 
smoking room is the after entrance, from which a 
lift and staircase give access to other decks. Out- 
side of the rooms above-mentioned is an enclosed 
promenade affording a complete circuit of the cabin- 
class portion of the deck. 

The Grand Hall—a title which speaks volumes 
for the change that has come over North Atlantic 
transport in the last half century—is an imposing 
room some 60 ft. in length and about 64 ft. wide, 
with a raised central roof 18 ft. high, and can be 
adapted at short notice to serve as a ball-room, 
cinema or lounge. At one end is a proscenium 
with a permanent cinema screen, and at the other 
end a semi-elliptical recess in which the orchestra 
will play while dancing is in progress. Like the 
restaurant, this room, which is shown in Fig. 16, 
on page 714, is air-conditioned. The lighting is 
partly by concealed fittings in the dome, and partly 
by lamps mounted on wall brackets. The sides of 
the room are panelled in figured peroba with the 
window recesses in ash and ash burr. 

The cabin-class lounge, situated approximately 
amidships, is about 54 ft. square and, like the Grand 
Hall, has a central raised roof. In this case, how- 
ever, the radiating ceiling is stepped down and out- 
wards in a series of planes. The panelling is in a 
pinkish primavera, and the windows are framed 
in moulded sycamore. The ceiling is pale blue, and 
the base of the dome is encircled by a plaster frieze 
decorated with the signs of the Zodiac. i 


casing. 


A wood- 
mosaic dance floor is provided in this lounge as well 
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asin the Grand Hall, and is directly illuminated 
from the central raised roof. The cabin smoking 
room is of the same dimensions as the lounge 
and is decorated in a style described as “ al- 
most Elizabethan,’ with square beams, pillars in 
the wings, and large wall panels of Australian 
maple. The panelled fireplace is 14 ft. 
and 7 ft. 6 in. high, and in the centre of the 
room is a long buffet fitted with a hotplate and 
cupboards, and surmounted by a decorative panel 
indull bronze. In the library the decorative scheme 
is naturally dominated by the bookcases, which are 
of Queensland maple and can contain about 1,400 
volumes. Among the remaining cabin-class ap- 
pointments particular reference may be made to 
the swimming pool, an amenity which is designed 
to be shared alternately with the tourist passengers. 
It is situated on E deck, as can be seen from Figs. 
11 and 12 on Plate X XVII, and is reached by a lift 
and staircase from the cabin decks, and by corridors 
from the tourist accommodation. The pool, which 
is about 30 ft. long by 20 ft. wide, is lined with 
cream and jade-green bricks, and is fitted with 
anti-surge devices. The access ladders are of Stay- 
brite steel, and the surround is covered with non- 
slip Quartzite tiles. Pillars of the same material 
form a colonnade on each side. The dressing 
boxes are arranged on the port side, and adjacent 
to the pool there is a massage room. 

The cabin-class staterooms are situated on the 
sun deck, main deck and A deck. The suites are 
on the main deck, but there are also single- and two- 
berth cabins on this deck as well as on the others, a 
large number being outboard rooms with natural 
lighting and ventilation. The artificial ventilation 
and the heating can be independently controlled in 
each cabin, separate ducts supplying warm, medium 
and cold air being led throughout the accommoda- 
tion. The warm-air heating can be supplemented 
by electric fires, and other electric fittings include 
plugs for electric curling-irons, and separate lights 
for the dressing tables and for reading in bed. A 
feature of the staterooms is the almost complete 
absence of visible metal work, the door-handles, 
coat-hooks, etc., being formed of a coloured plastic 
composition, which will remain clean indefinitely. 
All doors are flush-fitting, which effectively pre- 


across 


Tuirpb-CLass STATEROOM. 


vents dust from collecting in the corners and 
mouldings. 

Accommodation for tourist passengers includes 
six public rooms in addition to the swimming pool, 
which, as previously indicated, will be reserved for 


their use at stated periods each day. Those on the 


|is justification for the claim. 
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| the appointments of the nursery, on the starboard 


side of the main-deck entrance. Of the tourist cabins 
generally, which are arranged on B, C and D decks, 
as shown in the plans, Figs. 8, 9 and 10 on the Plate, 
it may be said generally that they set a high standard 
in comfort and facilities. All have hot and cold 
running water, bedside lights and independently 
controlled ventilation. A number of the rooms can 
be arranged to communicate, thus forming suites 
of various sizes to meet the requirements of families. 

The claim is made for the third-class accommoda- 
tion in the Mauretania that it is “‘ on a scale never 
previously attempted in an Atlantic liner”; and, 
as will be seen from the illustration of a typical 
third-class stateroom in Fig. 14, on this page, there 
As in the superior 
classes, all the staterooms are fitted with hot and 
cold running water, controlled ventilation, bedside 
lights, and ample wardrobe space. They are ar- 


| . . , 
ranged on B, C and D decks, as shown in Figs. 8, 9 


and 10, on Plate XXVII. The public rooms com- 
prise a lounge and cinema theatre on A deck, and 
a smoking room on B deck, while on C deck is the 
dining room and a children’s room. A games space 
is provided on the sports deck, as previously 
mentioned, abaft the bridge. 

The dining room is unusual in being shaped like 
the letter L, the long side being outboard. Groups 
of sidelights are arranged in this outboard wall, the 
corresponding inboard positions being filled with 


| tinted mirrors. The general’scheme of decoration 


consists of light beige walls, with a light-oak dado 
banded with dark brown oak. The ceiling is 


| divided in squares and painted to match the walls. 


main deck are the lounge, which is shown in Fig. 17, | 


on page 714, and is situated on the port side, and 
the cinema, which will seat 125 persons in tip-up 
chairs, on the starboard side. 
has recessed panels of ash burr divided into squares 
by fine lines of peroba. Two pillar casings and four 
corner pilasters are fitted with panel lighting. The 
ceiling has central raised panels with half-round 
ends, in the centre of which are large electric-light 
fittings. Additional illumination is given by bracket 
lamps. In the cinema, the walls are panelled with 
cream and grey-green Rexine on a background of 
dull silver, divided by flat pilasters of silver grey- 
wood. Greywood is also used in the proscenium. 
The tourist-class entrance is also on the main deck, 
the main staircase and lift communicating with all 
decks down to and including D deck. 

On A deck is an inquiry bureau and a wireless- 
telephone kiosk, and corridors leading to cabins 
and to the smoking room, which is situated aft. 
This is a large room of simple character, furnished 
in walnut and equipped with a bar and complete 
service arrangements. The tourist-class dining 
room, illustrated in Fig. 15, on page 714, is on 
B deck, as shown in Figs. 2 and 8, on the Plate, 
being separated from the cabin restaurant by the | 
kitchens. It extends for the full width of the deck 
and is about 60 ft. in length fore and aft. It is 
panelled in weathered sycamore, with bandings of 
Queensland walnut, and the recesses are panelled 
with white sycamore. Double entrance doors are 
placed on each side of the sideboard, and at the 
opposite end of the room a cold buffet is situated. | 
The tables are arranged for seating two, four or 
six persons. The service vestibules are at the 
forward end. Ceiling lights are fitted, together 
with wall brackets. 

The tourist gymnasium is situated on A deck 
aft, at the head of the staircase serving B and C| 
decks. It is equipped with the usual apparatus : | 
a statement which also conveniently summarises | 


The former room | 


| Vinci described the camera obscura. 
earliest topographical maps was made from aerial 


The room is furnished with light-oak chairs placed 
at tables for two, four or six persons, with provision 
for extensions to accommodate parties of eight or 
twelve. The smoking room, on B deck, has the 
walls covered in dark-brown Rexine, and is furnished 
in walnut and sycamore. ‘The lounge, on the star- 
board side, also combines the functions of a writing 
room and a library, bookcases being fitted at the 
forward and after ends, and a recess provided with 
three writing desks, above which are wall-bracket 
lights. The cinema and games room occupies a 
position on the port side similar to that of the lounge 
to starboard, and is provided with tubular-steel 
chairs which can be nested together when the floor 
space is required for games. 

The arrangement of the accommodation for the 
officers and crew can be followed by reference to the 
deck plans, Figs. 8 to 10 on the Plate. The deck 
officers, apart from the captain and staff captain, 
whose quarters are in the bridge house, are accom- 
modated on the sun deck, and the engineer officers on 
C deck. The petty officers’ quarters and those of 
the seamen are on A deck. The cabins for stewards 
and other “hotel” ratings are variously distri- 
buted over C and D decks, as shown, and the 
engine-room personnel, other than the officers, on 
B deck. 


(T'o be continued.) 
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Engineering Applications of Aerial and Terrestrial 
Photogrammetry. By Captain B. B. Tatizy, Corps 


of Engineers, United States Army. London: Sir Isaac 

Pitman and Sons, Limited. [Price 32s. 6d. net.] 
MopERN aerial survey work is a specialised exten- 
sion of normal ground survey methods; but it 
cannot replace ground methods, because without 
ground control no large aerial survey would have 
any practical value. Photogrammetry, or the 
science of measurement from photographs, has a 
wide field of application, enabling geological, soil, 


| forestry and other surveys and the production of 


topographical maps to be undertaken in much 
shorter time than by other methods. Aristotle 
referred to the optical projection of images, about 
350 B.c., but, as the author points out, the full 
significance of this published knowledge was not 
realised until centuries later, when Leonardo da 
One of the 


photographs in 1898, but it was the Great War 
which demonstrated the value of aerial photographs 
in providing accurate information about areas 
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impossible to enter; thenceforward photogram- 
metry was accepted by all the armies of the world. 

Modern photogrammetry requires the use of 
almost every type of photograph, but the photo- 
graphs must taken with cameras of known 
characteristics. This book is the result of experi- 
ence in taking aerial photographs and compiling 
maps by the radial-line method and by means of 
stereoscopic plotting instruments from data thus 
obtained, but it deals essentially with American 
practice. Although aerial-survey methods are 
practically limited, in this country, to the revision 
of existing maps, the book should be of service to 
students of advanced surveying and to practical 
engineers both in this country and abroad whose 
projects are sufficiently extensive to make photo- 
grammetric methods more economical than normal 
ground procedure. The chapters dealing with the 
photograph, the technique of aerial photography, 
stereoscopy, map projections, extension of control, 
compilation of detail and plotting instruments are 
developed from lectures given at the Institute of 
Geographical Exploration of Harvard University. 
The information given of the Multiplex Aero- 
Projector is based mainly on the instructions for its 
operation issued to the Corps of Engineers, United 
States Army, and other Federal mapping agencies. 

The aerial camera and its accessories are fully 
discussed, the details and characteristics of American 
and some foreign cameras being based upon the 
author’s practical experience. The information 
concerning foreign methods and equipment has 
been obtained from the manufacturers and the 
authorities concerned. Map projections are dealt 
with in detail and the chapter on basic ground 
control is well set out, but, again, this deals with 
American practice in triangulation and 
nomical observation. Mapping with oblique photo- 
graphs, and terrestrial photogrammetry are fully 
described, as also is map reproduction. Valuable 
information regarding most types of photogram- 
metric plotting instruments are given in the chapter 
on this subject. The book concludes with a survey 
of such applications of photogrammetry to engineer- 
ing as the compilation of property ownership maps, 
petroleum geology, and general engineering pro- 
blems in the location of new highways, transmission 
lines and dams, and the organisation of forest 
Knowledge of the use, care and adjust- 
ment of surveying instruments is presupposed, and 
the reader is taken step by step from the analysis of 
a photograph as a plane intersecting a perspective 
cone to the finished map or mosaic. The treatment 
is lucid and should convey a thorough knowledge 
of the nature of an aerial or terrestrial photograph, 
both from a mathematical and analytical point of 
the advantages practicability of the 
methods and equipment discussed then becoming 
apparent. The book is well indexed and profusely 
illustrated, and can be recommended as a work of 
reference. 
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Fundamental Electronix and Vacuum Tubes By 
Proressor A. L. Atserr. London The Macmillan 
Company, Limited Price 208. net 


Tue task of surveying in some 400 pages a subject 
of the vast scope implied by the above title, though 
a formidable one in the light of recent develop- 
ments, vecomplished with considerable 
success by Professor Albert in this latest addition 
to Messrs. Macmillan’s “ Engineering 
Series.” This success is largely due to the pro- 
minence given to the physical principles under 
lying the of electronic both 
individually and as components in circuits serving 
a wide variety of purposes, and to an extensive 
use of graphical aids to their understanding. The 
mathematical steps in the derivation of the results 
cited are usually left tc the reader to supply, his 
attention being directed to many of them by 
problems suggested at the ends of the chapters. 
Occasionally, however, as with the paragraph on 
selective photo-electric effect, it may be felt that 
compression has been carried to an extent which, 
perhaps, would have better justified omission. 'Terse 
though the writing has had to be in view of the 
ground to be covered, the style is good, apart from 
an over-insistent subdivision of the material into 
*‘ first ..., second... ., third...” 


has been 


Science 


operation devices, 


A commendable feature is that the definitions of 


technical terms conform throughout with those 
drawn up by the Standards Committees of the 
I.R.E. and the American Institute of Electrical 
Engineers. The description of a modulator as 
**a device to effect the process of modulation ” 
may seem a little obvious, but the majority of the 
definitions, such as, for example, those pertaining 
to the classification of amplifiers, could hardly be 
bettered. The first three chapters treat of basic elec- 
tronic theory, photo-electric and thermionic emission 
and thermionic cathodes. The next chapter is de- 
voted to hard and soft diodes, and includes a very 
brief section on X-ray tubes. An excellent discussion 
of the triode and its characteristics follows, and 
prepares the ground for a chapter on multi- 
electrode thermionic vacuum tubes. This is 
particularly valuable in view of the increasing 
employment of such tubes and the fact that not 
all recent texts give them due prominence. The 
diagram on page 147, with its accompanying list 
of 40 separate components, shows vividly what a 
considerable feat is represented in the mass pro- 
duction of multi-electrode tubes having sufficiently 
comparable characteristics to render them readily 
interchangeable. Subsequent chapters are con- 
cerned with the utilisation of two, three, or more, 
electrode tubes as rectifiers, voltage and power 
amplifiers, modulators and demodulators; photo- 
electric devices and circuits ; and cathode-ray tubes 
and measuring devices. 

A few misprints were noticed, mostly of a minor 
and obvious character. Professor J. J. Thomson is 
given a “ p” on page 2, and a sentence appears to 
have been duplicated towards the bottom of page 85. 
A plus should be substituted for the minus in line 15 
from the bottom of page 252, and, in equation 
(9—8) on page 279, the denominator should read 
1+ 8A, Points 1 and 2, referred to in the 
text, are omitted from Fig. 8-16 and Fig. 8-17, 
references A, B and C from Fig. 14-13, and Rg from 
Fig. 5-20. Each chapter has a number of refer- 
ences for further reading. While predominantly 
American in origin, these lists have been judiciously 
selected, mainly from sources readily available in 
this country. Those who appreciate the extent to 
which electronic devices have permeated engineering 
practice, and the certainty that increasing uses will 
be found for them in the future, will welcome 
Professor Albert’s accurate and up-to-date sum- 
mary, from which can be readily acquired sufficient 
grasp of their principles to enable them to be 
utilised to the maximum advantage. 


) H. 
Chapman and Hall, 


lircraft Design. Volume 1. Aerodynamics. By C. 


LATIMER NEEDHAM. London : 
Limited. [Price 13s. 6d. net.] 
Tuts is the first volume of a two-part treatise on 
aircraft design which the publishers describe as an 
up-to-date work giving the general principles of 
the subject, intended to be of use both as a text- 
book for serious students and as a guide for the 
increasing number of private constructors of air- 
craft. The author’s particular object, in his first 
volume, has been to outline the principles of flight 
in simple language—a task of the utmost difficulty 
in a subject which has assumed enormous propor- 
tions, which is everywhere hedged about with 
qualifications and exceptions to straightforward 
laws, and which is nowhere less capable of simple 
exposition than in those recent advances in aero- 
dynamics which should figure prominently in 
any work claiming to be up-to-date. His method of 
approach, consequently, is largely discursive and 
makes easy reading, though leaving, of necessity, a 
great deal still to be learned before the aerodynamic 
basis of aircraft design can be regarded as mastered. 

The most instructive and useful chapters of the 
book are those devoted to a fairly comprehensive 
survey of the auxiliary devices nowadays employed 
facilitate landing and take-off, to the aero- 
dynamic aspects of control surfaces and manceuvres 
involving exceptional loads, and to the analysis 
of parasitic and interference drag. Hitherto the 
information available on these matters has been, for 
the most part, published as separate research papers 
and, while plentiful, is usually difficult of access for 
the general reader. Mr. Needham’s familiarity 
with the literature and his experience in the practice 
and teaching of aeronautics have enabled him to 


to 
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select critically, to condense drastically, and’ to 
express with remarkable simplicity many of the 
essentials of a most important branch of applied 
aerodynamics. Numerous references to original 
sources facilitate a more detailed study of th 
subjects introduced by the actual text. 

For the rest, the author covers familiar ground 
at such a pace as to give the impression that h 
expects his readers to be content with that litt) 
learning which, notoriously dangerous, is unsuited 
to the needs of either a serious student or an aircraft 
constructor. If it be worth while, in a book of 
this scope, to recapitulate the very fundamentals ot 
fluid dynamics, then it is essential to be absolute] 
sound if the isolated reader is not to be sometimes 
misled. And it is not sound to add together—as 
the author does in expounding Bernoulli’s theorem 
quantities p and $V* that are not dimensionally 
the same. Not very happy, either, is the method 
adopted for transforming manometric head into 
pressure, or the insistence that absolute pressur 
must be positive, or the reference to “* our feathered 
masters, the birds.” In addition, there are a few 
typographical errors to be corrected if the book 
reaches a second edition, notably on page 42 
where a worked example is faulty, and on page 83. 
where reference is made to the wrong diagram 
On the whole, therefore, this is a book of varied 
merit, to be studied, in more senses than one, wit) 
care. 


Laboratoriumsbuch fiir Gaswerke und Gasbetriebe aller A: 
Part 2. Untersuchung von Gasen. By Dr.-INne. Hans 
BIEBESHEIMER. Halle (Saale): Wilhelm Knapp. 
[Price 12-38 marks.] 

THIs comprehensive work on the examination of 

gases opens with a preliminary section on the 

chemical and physical bases of gas analysis, fol- 
lowed by a useful chapter on methods of sampling, 
in which the conditions of place and time are laid 
down with brief descriptions of suitable sampling 
apparatus. Chapter 3, which comprises the greater 
part of the book, deals with the methods of deter- 
mining the various constituents of gas. The Bunte, 

Hempel and Wheeler apparatus are described 

briefly, but special prominence is given to the 

Hempel, now becoming less used in this country. 

The Wheeler is referred to as a modification of the 

Hempel, but it is not described in any detail, 

and it not clear whether references to the 

Wheeler apparatus actually mean the Bone and 

Wheeler. The system adopted in the remainder of 

the book is to take each constituent in turn and 

to give the recognised volumetric or chemical 
methods for its determination. The gases dealt 
with as being determined in the standard apparatus 
are carbon dioxide, heavy hydrocarbons, oxygen, 
carbon monoxide, hydrogen, methane, nitrogen and 


is 


inert gases. 

A short section is devoted to modifications of the 
Orsat apparatus and to “ manometric ”’ analysis. 
Combinations of nitrogen that receive consideration 
are ammonia, nitrous oxide, N,O, and N,O,, 
eyanogen and hydrocyanic acid. Next in order 
come iron pentacarbonyl, ozone, and the combina- 
tions of sulphur such as hydrogen sulphide, total 
sulphur, carbon bisulphide, carbon oxysulphide, 
mercaptans, and the oxygenated sulphur com- 
pounds, including, of course, sulphur dioxide. The 
book deals with organic constituents of gases, com- 
prising paraffin hydrocarbons—methane, ethane, 
propane, and higher paraffin hydrocarbons; the 
unsaturated hydrocarbons—olefines, primarily ethyl- 
ene and acetylene ; the separation of hydrocarbons 
and the hydrocarbon group by chemical and physical 
methods ; the physical methods involving conden- 
sation and diffusion; and finally, benzole and 
naphthalene. It is of interest to note that the 
methods described for benzole comprise active 
carbon, absorption in wash oil, cooling to low tem- 
peratures, miscellaneous methods involving, for 
example, the use of alcohol, dinitrobenzole, nickel 
cyanide, density and luminosity, and methods based 
on interferometry. Other important sections in the 
book relate to the determination of dust, of water 
vapour, of the calorific value of combustible gases, 
and of the specific gravity. In fact, most methods 
of gas analysis are described within the 240 pages 
of Dr. Biebesheimer’s book, which will be found a 
useful work of reference. 
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WELDING IN CHEMICAL 
ENGINEERING. 

‘THE progress of welding as a method of engineering 
construction is now a commonplace, but it is not, 
perhaps, realised how great is the headway it has 
made in chemical plant. Vessels which, only a decade 
igo, were nearly always built up by riveting or were 
made of forgings, are now almost invariably pro- 
duced by a welding process. Welding is of particular 
service to the designer of chemical plant as it enables 
him to obtain the exact shape required to carry 
out a chemical process most advantageously, a 
claim that could not always be made for the older 
processes. A second point of particular value in 
the industry is that the interior of vessels can be 
made with an unbroken surface, that is, without 
crevices or ledges forming points of lodgment 
for materials which, remaining in the vessel, might 
cither spoil a succeeding batch or set up corrosion. 
rhe units of a welded chemical plant can, moreover, 
economically made larger than before with 
attendant increase of output. Progress has, however, 
not been made without difficulties having to be 
met. When welded pressure vessels were first 
introduced in the chemical industry they were 
more costly than the riveted type and were generally 
considered to lack the reliability of the latter. 
rhere may have been some cause for such a view 
as the early welding was done by hand and faults 
were not infrequent, but with the coming of auto- 
matic welding machines these faults have been 
practically eliminated. Greater pressures than 
are normally practicable with riveting can be 
obtained with welded vessels and it is now widely 
recognised that vessels capable of withstanding 
pressures of 600 lb. per square inch or more can 
be constructed at least as conveniently and 
efficiently by welding as by riveting. 

The welding of chemical plant is at present carried 
out chiefly by three different methods, viz., gas 
welding, electric-resistance butt welding and metallic- 
are fusion welding. To a small extent the older 
method of forge and hammer welding is still em- 
ployed but it suffers from the serious disadvantage 
that there is a tendency to oxide formation on the 
surfaces being welded, the formation increasing 
with the thickness of the plates. Because of this 
iron oxide present in the welded joint, the joint 
metal has not the mechanical strength of the 
parent metal and this method is, therefore, ruled 
out for pressure vessels. Moreover, when plant 
welded in this manner is used to contain chemicals 
which are solvents of iron oxide, failure may 
occur at the welded joint. Gas welding may be 
done with either the oxy-acetylene or the oxy- 
hvdrogen flame. Until recently, gas welding was 
much used in the chemical plant industry, particu- 
larly with non-ferrous metals. The equipment for 
it is readily portable, but the actual welding process 
is stated to be relatively slow and the heat losses 
high. In some cases records have shown that 
vas-welded vessels for containing certain chemical 
liquors are inferior to similar vessels electrically- 
welded, the weld in the former being slowly attacked 
hy the liquor while the electric weld remained inert 
under the same conditions. This defect in the 
uas-welded joint under these particular circum- 
stances is generally attributed to contamination 
of the weld by the gaseous by-products of the flame. 
\t the same time, gas-welding for vessels of com- 
paratively thin plate and which are to contain 
0 corrosive liquors has proved very successful 
and this field could probably be further developed 


he 


if automatic gas-welding machines were more 
venerally available. 
Electric resistance butt welding is specially 


suitable for welding tubular parts, such as tubular 
heaters, and has the advantage that no other 
metal than the parent metal is employed. 
Welding of tubes by this method is usually done 
on machines, the electrodes of which are in the form 
of clamps which hold two pipes with their ends 
butting, while the seam is welded circumferentially. 
Current is supplied to the electrode clamps through 
4 transformer, the secondary windings of which 
are tapped at points yielding between 5 volts and 
S volts. The local resistance at the ends of the 
pipes causes some of the metal to be flashed off, 


time by the movement of a sliding head and mecha- 
nical ram operated by a cam or hydraulic cylinder. 
The ends of the tubes are thus made sufficiently 
plastic before an axial forging blow is used to com- 
plete the weld. The welded portion of the two 
tubes is next subjected to heat-treatment at a 
temperature of about 850 deg. C., electrical heating 
being employed. The results of this heat-treatment 
are shown in Figs. 1, 2, 3 and 4, on page 706. 
These illustrations are reproductions of photo- 
micrographs taken in the works of Messrs. Babcock 
and Wilcox, Limited, whose head office is at 
Farringdon-street, London, E.C.4. 

The first two sections show the structure of the 
metal before heat-treatment, the section of Fig. 1 
being through the weld itself and that of Fig. 2 
being taken through the tube at a point 1 in. from 
the weld. Although no other material has been 
added, as in the fusion process, most people would 
not recognise that the two illustrations represent 
the same metal so greatly has the structure been 
altered by the welding process. But in Figs. 3 and 
4, which are again sections of the weld metal and of 
the tube at a point | in. from the weld respectively 
this time taken after heat-treatment, the only 
difference between the two is that the crystals in 
Fig. 3 are slightly larger than those of Fig. 4. The 
photomicrographs indicate clearly the desirability 
of heat-treatment, after this type of welding at all 


TABLE I.—TEsts or 





| cent. carbon steel, so that if this method of fabri- 
| cation were applied to the welding of a circumfer- 
| ential joint in a cylinder 48 in. in diameter by 2 in. 
| thick, the transformer would have to have a capacity 
|of 7,500 kVA and a forging force of 1,500 tons 
|would be required. Flash welding, then, while 
| technically practicable for large circular structures, 
| is not so from the economic aspect and, in conse- 
| quence, it has up to the present been confined to 
'tubular parts of relatively small cross-sectional 
area. 
| In producing thin-walled welded pipes of high- 
| tensile steel by automatic oxy-acetylene welding, 
| heat-treatment is usually essential in order to 
strengthen the welded joint. For this purpose the 
weld and the metal in the area surrounding it 
are first annealed with the blow-pipe. The welded 
| pipe is then normalised and afterwards heated to 
| forging temperature before being cold drawn. 
| This heating tends to increase the pipe in diameter 
|to an appreciable extent and any faulty welding 
is ruptured. If this procedure is adopted, both 
money and time may be saved on work which might 
have to be discarded at a later stage, while if the 
work stands the test, the seam-welded thin-walled 
| high-tensile steel pipes so manufactured have equal 
| mechanical strength to seamless pipes. 
Metallic arc fusion welding is probably used more 
| than any other method for the fabrication of chemica] 


FLASH-WELDED TUBEs, 


Section. Elongation, Per Cent. 
- 3rea | j - - 
Weld Ne. Breaking Breaking 
| — — On 2 in. inclu- | On 2 in. inclu- 
Thickness. Area. | On 8 in. ding fracture. | ding weld. 
| 
| 
In. Sq. in. Tons Tons | 
1 0-162 0-935 24-5 26-2 23 44 } 14 
2 0-175 1-003 25-9 25°8 25 50 | 11 
3 0-168 0-966 25-0 25-9 23 49 10 
4 0-168 0-966 25-7 26-6 24 45 15 
5 0-165 0-951 25-1 26-4 26 48 15 
6 0-170 0-977 25-7 26-3 23 51 10 
7 0-170 0-977 24-8 25-4 24 53 11 
s 0-170 0-977 26-0 26-6 24 50 10 
9 0-168 0-966 25-4 26-3 25 53 14 
1¢ 0-165 0-951 24-9 26-2 25 50 13 
TABLE II.—Tests or Coatep aNbD Non-Coatep ELECTRODES. 
Weight of Weight of Net Weight Weight Weight Net Weight | 
Type of Plate Plate of Deposited of i) of Electrodes Difference | Total Mete] 
Electrode. Before After Metal. Electrodes Waste Deposited. (2) — (1). Losses. 
Welding. Welding. (1) Used. Ends. (2) | 
Grms. Grms. Grms. Grms. Grms. Grms. Grms. | Per cent. 
‘a 500-25 548-18 47-93 140-20 77-92 62-28 14-35 23 
1 503 -00 555-19 52-19 138-85 74-52 64-33 12-14 19 
“a 508-60 556-61 48-01 139-97 83-32 51-65 3-64 | 7 


events, and show that the weld is, after treatment, 
wholly satisfactory. As regards mechanical strength, 
the results of 10 tensile tests on flash-welded tubes 
is given in Table I. It will be seen that both the 
breaking stress and the elongation are consistent 
and good. In every case, fracture occurred in the 
tube itself and not at the weld. It will be under- 
stood that the tubes themselves were pulled and 
not test pieces. The external diameter was 2 in. 
and the nominal thickness 7 w.g. 

A typical example of flash-welded construction 
lies in the economisers or heat exchangers manufac- 
tured by Messrs. Babcock and Wilcox, Limited, 
one of which was fully described and illustrated in 
ENGINEERING, vol. cxxxvii, page 183 (1934). The 
principle resembles that of the Belleville boiler in 
that straight tubes are assembled between individual 
headers, fitted with hand holes, on each side of the 
flue, the headers being so arranged that the flow 
through each tube element passes alternately from 
side to side and the aggregate length of each water 
passage is great. In the design of the elements 
for these economisers the flash-welded joint is 
considered to have a structural efficiency of 100 per 
cent. Unfortunately, economic considerations have 
so far imposed limitations on flash welding. Experi- 
mental welding has, however, been carried out on 
pipes having an internal diameter of 14 in. and 
l} in. thick. These dimensions give a cross-sectional 
area of 59-88 sq. in. to weld, which requires a trans- 
former capacity of about 1,500 kVA. About 
25 kVA capacity and a pressure of approximately 


the flashing being allowed to continue for a definite 5 tons are required for welding 1 sq. in. of 0-25 per! securing this end. Comparative results in this 


| plant in both iron and steel. As is generally known, 
| it consists of depositing weld metal, identical with or 

generally similar to, the parent metal, from an 

electrode. In recent years the technique of welding- 

electrode manufacture has been developed con- 

siderably for the success of the welding operation 

depends to a great extent on the characteristics 

of the electrode. An electrode with a coating 
| having metallic constituents, such as oxides or 
salts is used in welding in the manufacture of 
chemical plant of both iron and steel and is 
| termed hereafter, for the sake of conciseness, a 
| metallic-coated electrode. A typical electrode of 
'this type is that known by the trade name of 
|Ironex. This electrode is of the extruded type 
| with a coating which protects the arc stream 
|from atmospheric attack. The coating contains 
constituents which form compounds with the 
atmosphere surrounding the arc, the greater part 
of these compounds being volatile and the small 
quantity not volatilising becoming dissolved in the 
slag resulting from the fluxing agents in the coating. 
|The coating also assists in the rapid cooling of 

the deposited metal without adverse effect on its 
| physical properties. It is of particular advantage 
| for fillet welds since the efficiency of this type of 
| weld is based largely on the throat thickness of 
|the weld metal in the joint. With these modern 
| electrodes, the tendency is to reduce volatilisation 
|losses to a minimum and so increase the total 
|weight of metal deposited per electrode, the 
| metallic ingredients incorporated in the coating 
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direction are shown in Table II. The tests were 
made on small test pieces by an independent autho- 
rity, two non-metallic coated types, “ A” and “ B,” 
and one metallic-coated type, “C,” of electrode 
being used. 

Some of the large engineering firms which make 
extensive use of welding, themselves manufacture 
electrodes. One such firm has, among other 
research work, investigated the possibilities of using 
bare wire electrodes for the welding of pressure 
vessels. ‘Tests were made on Vee butt joints in plates 
2in. thick. Etched sections through such joints ex 
hibit a number of defects, such as incomplete fusion 
with the parent metal, oxide inclusions and porosity, 
the defects being added to by the bare electrode 
giving rise to atmospheric contamination of the weld 
metal, which is made worse by the instability of the 
arc. Mechanical tests on such joints, even when 
the weld is evenly laid, show an ultimate tensile 
strength of about 22-5 tons per square inch with an 
elongation not greater than 18 per cent. on a 2-in. 
gauge length. Bend tests give results of 5 per cent. 
to 10 per cent. elongation on the outside fibres of 
the test piece. The conclusion reached from this 
investigation was that bare electrodes were not 
suitable for welded pressure vessels. Welded 
chemical work really calls for electrodes of particular 
properties and, in addition to the type already 
referred to, the Cresta electrode may be mentioned. 
Chis electrode is stated to give a weld of high 
mechanical strength, of close-grained texture and 
having no gas or oxide inclusion, while the slag 
can be easily removed as it is of the highly inflated 
type and forms with a brittle shell, having a porous 
gas-filled interior, which effectively excludes the 
atmosphere during the transition period of the 
molten metal. Slag of this type will crumble at 
the slightest touch and in some cases local contrac 
tion is sufficient to cause it to flake off. This ease 
in de-slagying is a definite factor in reducing produc- 
tion costs, as the time taken in removing slag may 
otherwise exceed that for making the weld. 

In most cases the best results with metallic-coated 
electrodes of the types described are obtained by 
adjusting the are length so that the tip is just 
above the pool and not in actual contact with it, 
this position maintaining the effects of surface 
tension which prevent the slag from running ahead 
of the electrode tip. The degree of weaving should 
be closely restricted for similar reasons, especially 
in confined spaces as, for example, the first run 
in a 60-deg. Vee butt joint. Vertical welding is 
generally done in an upward direction, when plate 
thicknesses exceed } in., a No. 10 gauge electrode 
being used with about 95 amperes current. The 
initial run is made by directing, without lateral 
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5 i140 

ty 115 
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14 45 


movement, the tip of the electrode into the root 
of the Vee in order to fuse the abutting edges. 
Further runs are then applied by both upward 
and lateral movements of the electrode, using 100 
amperes to 115 amperes. For overhead welding 
the method consists of filling up the gap between 
the prepared edges with a number of superimposed 
runs deposited parallel to the seam without appre 
ciable lateral movement, the work being done with a 
No. 10 gauge electrcde, using 90 amperes to 100 
amperes, or with a No. 8 gauge electrode, using 110 
amperes to 120 amperes. Average current values 
for different sizes of electrodes are given in Table IIT. 
Naturally, the correct current to be used for any 
specific work is governed by the heat capacity or 
‘bulk ” of the job itself, the amount being such as 
to ensure complete fusion of the base as welding 
proceeds, while the current value must not be so 
high as to cause the core wire of the electrode to 
become unduly overheated or to cause damage to 
the flux covering. 

A recent development in welding practice in the 
United States, of interest in the welding of such 
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chemical plant as pressure vessels, heat-exchangers 
and so forth, is that known as the Unionmelt 
welding process, in which an automatic welding head 
is employed for feeding a bare rod and controlling 
the welding conditions. The 
“melt” of a mineral nature for the protection of 
the molten weld metal. This melt, when fused, 
has such a high resistance to the current that suffi- 
cient heat is produced for welding. Such a mineral 
melt effectively prevents any contamination of the 
deposited metal by forming a liquid pool round it. 
In welding by this method the seams have to be 
backed up by a copper bar, for longitudinal seams, 
or by a copper ring, for circumferential seams, 
as the operation is done in one pass. Tests made on 
these welds show that the nitrogen content is as 
low as 0-009 per cent.; while hardness, corrosion 
and fatigue tests compare favourably with other 
types of weld. Initially, this process was confined 
to the welding of plain carbon steels, but within 
the past few months steels of more varied composi- 


tion have been successfully handled. Thus, plates | 


having the following approximate analysis have been 


process uses a | 





12 Fr. spy 90 Fr. Att-WELDED BuBBLE TowER. 


welded. Carbon 0-076 per cent., manganese 0-400 
per cent., phosphorus 0-020 per cent., sulphur 0-019 
per cent., silicon 0-415 per cent., chromium 4-870 
per cent., nickel 0-149 per cent., molybdenum 
0-510 per cent. Plates } in. thick were welded 
at the rate of 20 in. per minute and those } in. 
thick at the rate of 13 in. per minute using a current 
of 850 amperes at 30 volts. 

On account of its relatively low cost, mild steel 
is used in chemical plant construction for the 
handling of non-corrosive substances. Examples 
of such plant are the various units used in the distilla- 
tion of petroleum, tar, solvents, etc., evaporating 
and drying plant, pressure vessels, storage tanks, 
etc. There are also a few corrosive materials which 
may be handled safely in mild steel vessels, notably 
strong sulphuric acid. It has been found from 
experience that as long as the acid is over 90 per 


| and qui in water, 


acid should pooferably be welded by the metallic 
are process, using a suitable electrode, rather 
than by gas, since the latter is liable to contaminate 
the weld metal before freezing and so increase its 
vulnerability to corrosive influences. When the 
welded vessel has to be lined, for the purpose of 
combating corrosion, with a resistant medium such 
as rubber, special care must be taken with the 
welded joints so that they present a smooth surface, 
otherwise, if the vessel is used for pressure or vacuum 
processes, the lining is liable to be damaged. For 
other purposes, mild-steel tanks may be protected 
from corrosion by spraying a thin film of another 
metal over the entire surface. This process also 
demands a perfectly smooth welded joint. Homo- 
geneously lead-lined vessels and tanks are manu- 


factured, among other firms, by Messrs. Oxley 
Engineering Company, Limited, Clarence-road, 
Hunslet, Leeds, 10. This firm was responsible 


for the group of electrically-welded storage tanks 
shown in Fig. 6, annexed, this illustration is 
striking evidence of the extent to which electrical 
welding is employed in the chemical industry. 
These tanks are of mild steel and are unlined. They 
range from 15 ft. in diameter to 61 ft. in diameter 
by 30 ft. deep. 

On the other hand, mild-steel apparatus is unsuit- 
able for a number of purposes in chemical plant 
and in such circumstances stainless steel, of a special 
quality, may be found a valuable substitute. In 
the manufacture of this steel care has to be taken 
to eliminate materials liable to set up local electro- 
lytic action when in contact with corrosive chemicals. 
Stainless steel for chemical plant may be divided 
broadly into two types, viz., steel which can be 
hardened, or martensitic steel, used chiefly for 
valves and seatings, internal parts of pumps, rods 
and rams, ball and roller bearings, etc., and 
non-hardenable, or austenitic, steel which possesses 
good ductility besides high resistance to chemical 
corrosion, and is used chiefly for the making of 
plant and vessels. A representative of the austenitic 
grade of stainless steel used for chemical plant 
construction is that known as Silver Fox Twenty. 
This steel may be readily cold-worked and soldered 
and will deform to the same extent as deep stamping 
steel. If welded and worked hot it is normally 
advisable to heat treat the finished vessel finally 
at a temperature of 1,000 deg. C. to 1,100 deg. C. 


TABLE IV. 

Carbon 0-07 | 0-09 
Manganese a 0-59 | 0-59 
Silicon .| 0-58 | O-61 
Nickel eS " ¥ “| 7:79 | 7:85 
Chromium .. 17-79 | 18°25 
5 per cent. proof stress, tons per sa. in. 18-8 17-9 
Maximum stress, n 46-1 42-7 
Elongation, per cent. on 2 in. 54-0 63-0 
Reduction of area 68-3 68-1 
Izod value .. 106 | 118 


but in certain instances 
welding may be accomplished without heat treat- 
ment. The constitution and properties of two 
samples of the steel after heat treatment are 
shown in Table IV. For plant built up of relatively 
thin sheets, in which the weld cools rapidly, such 
steel is immune from inter-granular corrosion. 
Stainless steels do not lend themselves readily to 
smith welding, but may be welded either by gas 
or by electrical methods. In the case of oxy- 
acetylene welding, a neutral flame is preferably 
used, excess of oxygen giving a blown weld, while 
excess acetylene produces a smooth weld though one 
which is heavily carburised and brittle and thus less 
resistant to corrosion. To obtain the correct 
flame condition, excess acetylene is first supplied 
and then slowly reduced until the inner cone of 
flame shows the faintest tinge of white. A flux 
is not usually necessary and a filler rod of the same 
material to be welded should be used. The high 
coefficient of expansion of austenitic stainless steels 
must be remembered when welding these. For 
instance, if a seam weld in comparatively thin 
material is being made, the edges of the sheet will 





| diverge ahead of the flame, so the sheets should 


cent. strength, little or no deterioration of the steel| be previously clamped together, or tack-welded 


or welded joints occurs. The risk of weld corrosion | at the ends, to hold them in position. 


Because 


is increased when the weld metal is of a hetero- | of the low conductivity of austenitic steels, the heat- 
geneous nature, or, when it contains much impurity. | ing effect of the gas is very local and burning of the 


Thus, welded steel tanks for containing sulphuric | material is likely to ensue if proper care is not taken. 
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In the arc-welding of stainless steel, the arc should 
be kept as short as possible since a long arc means 
loss of alloyed elements by oxidation and often 
results in dirty and oxidised weld metal. 

Resistance welding may be applied to stainless 
steels either as butt, spot, or seam welding. In 
butt welding, the pressure should be applied con- 
stantly but carefully, so that the temperature is 
not too high nor the pressure severe enough to 
cause bursting on upsetting the material. Spot 
welding of stainless steel is best done with the aid 
of spot-welding machines in which the period of 
contact, pressure and current density are all auto- 
matically controlled. When thick sheets of material 
are spot-welded with the ordinary type of welding 
equipment subsequent heat treatment may be 
necessary. Seam welding often necessitates some 
adjustment of the speed of the machines when 
handling austenitic steels, on account of the high 
specific resistance, which, in the case of the Silver 
Fox Twenty stainless steel is 72 microhms per cubic 
centimetre, against only 11 microhms for mild 
steel. 

With some types of welded stainless steel chemical 
plant, in which the corrosive conditions are severe, 
excessive corrosion is apt to occur in the area imme- 
diately adjacent to the joint. One method of over- 
coming this trouble is to heat the metal to from 
1,000 deg. C. to 1,050 deg. C., and then quench in 
water which restores the steel to its original condi- 
tion. This treatment is, however, impossible with 
the larger units of plant. The cause of this so-called 
“weld decay” is generally recognised to be the 
precipitation and deposition on the grain boundaries 
of the carbide in the austenitic steel when the steel 
is heated at temperatures between 500 deg. C. and 
900 deg. C. According to theory, such concentra- 
tion of high chromium carbide at one point means a 
corresponding area with a sub-normal chromium 
content, which lessens the resistance of such an 
area to corrosion. When the composition of the 
steel has been thus changed it is readily attacked 
at the crystal junctions, becoming brittle and 
fracturing easily. Attempts made in the past to 
overcome weld decay by adding alloying metals pro- 
duced steels which, unfortunately, were not always 
amenable to the usual working processes. Progress 
has since been made, however, and one British 
company has, for example, now installed a new 
type of melting plant which produces austenitic 
steel free from weld decay without the addition 
of large amounts of alloying materials. 

Certain types of acid-resisting steels much used 
in the chemical industry, e.g., those containing 
16 per cent. to 18 per cent. of chromium, having no 
nickel, and with or without molybdenum, are apt 
to exhibit, on heating above 1,000 deg. C., appreciable 
grain growth and brittleness. The former depends 
on both the temperature and the period of heating, 
so that for these grades of steel electric are welding 
is generally superior to autogenous welding. How- 
ever, grain growth in these steels can be combated 
to a considerable extent by the addition of from 
0-5 per cent. to 2-0 per cent. of a carbide-forming 
element such as titanium, tantalum or columbium, 
while, where these constituents are not present, the 
ductility of the steel may be increased by annealing 
at from 700 deg C. to 800 deg. C. In some types 
of chemical plant acid-resisting properties are 
not of primary importance, but a steel with good 
heat-conductivity and good electrical conductivity, 
is essential. 
of aluminium steel in which the aluminium serves 
also to improve nitriding and scale-resisting pro- 
perties. From the welder’s point of view the alumi- 
nium limits grain growth and acts as a de-oxidiser, 
for, when aluminium is present, the steel usually 
withstands austenitic grain growth at higher tem- 
peratures better than when aluminium is absent. 

In fabricating pressure vessels by welding, it is 
advantageous to attach test pieces to the vessel 
under construction. 


then cut up into small pieces for submission to 


Amongst these are the various grades | 


The test pieces are subject | 
to the same conditions regarding heat treatment | 
and processing as the vessel itself and they are | 
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tion of what may be expected of the welded vessel; and from atmospheric contamination. 


itself. The method of preparing the test pieces 
is shown in Fig. 7, page 707, the vessel being in 
process of construction in the works of Messrs. 
Babcock and Wilcox, Limited. At each end of the 
shell are two pieces of plate of the same thickness 
and material as the shell itself. These pieces are 





[JUNE 16, 1939. 


In some 
quarters, this method is considered an improvement 
on the usual metallic are process, particularly for 
the welding of thin sheets of metal. Some form 
of flux should be used when employing the atomic- 
hydrogen process on such metals as aluminium or 


| Duralumin. The hydrogen used must have a high 


tacked on to the shell and the longitudinal joint | 


between them is a replica of that of the shell. 
whole seam from the end of one test piece to the 
end of the other is then welded as a continuous 
one. The test pieces are, of course, afterwards 


The | 


detached at the tack points. Such a method is, | 


however, clearly impossible for the circumferential 
seams, which are examined by X-ray photography. 
The test pieces and longitudinal seams are also 
examined radiographically and it is therefore possible 
to establish a direct comparison between the weld 


metal in the test plate seams and the weld metal in all | 


the seams of the vessel. The white lines seen 


degree of purity, since impure hydrogen would 
be detrimental to the weld. 

When aluminium is welded by the ordinary 
metallic-arc method, it is generally necessary to 
use an increased welding current, otherwise the 
metal has a tendency to deposit in globules. Th« 
mechanical properties of the aluminium weld, 
produced by any process, are not good and it is 
necessary to work-treat it to improve its quality. 
With large vessels, this is done by hammering but, 
whenever possible, a swaging machine is to be 
preferred. Either process gives a smooth surface 
to the weld. A modified heat treatment is next 


inscribed on the longitudinal seam indicate the | given, small articles being placed in an oven for a 
positions at which lead identification tabs are | definite time and larger plant being carefully heated 


attached before the radiographs are taken. 
tabs are all distinct and impervious to the X-rays 
they serve to locate the exact position of the several 
radiographs and by the relative blackness of their 
images provide a means of ascertaining the differ- 
ences in density, if any, of different portions of the 
weld. 

Another constructional procedure is that necessary 
in welding cylinders of large diameter and relatively 


As these | with a welding flame along the joints. 


small thickness. Stresses due to contraction are | 
set up during the welding process and it is important | 


to maintain the i 


Nickel and 
Monel metal may be welded either electrically or 
by gas, covered electrodes being necessary for the 
metallic-are process and a rod of parent metal, 
with a flux such as borax, for gas welding. In 
welding copper, the surfaces to be joined should be 
perfectly clean and in the deoxidised state. 
welding is done with a rod of copper alloy, with a 
flux ; the metallic-arc method requiring an electrode 
of deoxidised copper. The welded joint is consoli- 
dated by hammering or by swaging. 


Gas 


dimensions of the shell.| Recent experiments show that aluminium and also 


This is usually done by the fitting of adjustable | some alloys, such as brass, etc., when in the form 


internal struts as seen in Fig. 5, page 706, which 
shows a cylindrical shell 10 ft. in diameter by 1% in. 
thick, in a longitudinal seam welding machine at 
Messrs. Babcock and Wilcox’s works. Without 
such support, localised distortion would inevitably 
occur and the resultant buckling might even cause 
the seam to crack in places. The internal struts 


| 


are not normally necessary with vessels of small | 


diameter and considerable plate thickness, since 
these have sufficient rigidity to resist the forces 
tending to promote distortion. The illustration 
of Fig. 5, while showing an actual process of fabri- 
cation, does not perhaps do justice to the potentiali- 
ties of electric welding, these being more convincingly 
illustrated by the finished vessel seen in Fig. 8, 
page 707. 
and was also made by Messrs. Babcock and Wilcox. 
It is 12 ft. in external diameter by 90 ft. long and 
weighs 170 tons. 
vessel is designed for a working pressure of 150 Ib. 
per square inch and a temperature of 370 deg. C. 


This is a bubble tower for the oil industry | 


of thin sheets, can be gas-welded with oxy-butane, 
this being sometimes preferable to either hydrogen 
or acetylene in conjunction with oxygen. The 
butane flame does not, however, give a high enough 
temperature for ferrous metals. Moreover, although 
butane costs less than acetylene, the process of 
non-ferrous welding with butane is slower due to 
the lower flame temperature. In using oxy-butane 
an oxy-acetylene burner may be adapted for the 
purpose by inserting a choke valve in the gas lead, 
if it is desired to avoid the expense of obtaining 
the special butane burners. With regard to the 
behaviour of non-ferrous welds in service, it may 
be mentioned that, recently, an aluminium tank, 
used at various times for containing either acid or 
alkaline liquids at temperatures ranging from 20 deg. 


|C. to 80 deg. C., after about two years’ service, 


The shell is 1} in. thick and the | 


The various access door and fitting stools are, of | 
| that the crack, together with others less developed, 


course, welded on. It must be admitted that a 
vessel of this size with riveted seams would have 
presented an enormous length of seam to be caulked 
and kept tight while the internal surface would 
be anything but smooth. 

The chemical industry is a large user of plant 
constructed of non-ferrous metals; for example, 
copper stills for alcohol distillation, copper jacketed 
pans and autoclaves in the pharmaceutical trades, 
aluminium tanks for edible products, nickel and its 
alloys for synthetic resins and other corrosive 
materials, Such metals are welded in much the 
same manner as steel, except that the electrode is of 
non-ferrous material of similar composition to the 
parent metal. In the case of alloy metals, electrode 
manufacturers now make a wide variety of special 
electrodes to match practically every non-ferrous 
alloy used in fabricating chemical plant. For the 
welding of non-ferrous metals a modification of 
the metallic arc process, in which hydrogen in the 
atomic state is used, is often an advantage. Allter- 
nating current is caused to pass between two 
tungsten electrodes placed at a suitable distance 
apart, while a current of hydrogen gas is passed 
round the are formed. The high temperature 
splits up the gas into atomic hydrogen which, on 
leaving the zone of the arc, recombines to form 
molecular hydrogen, evolving in the process consi- 


mechanical tests, such as, transverse tensile, bend, all | derable heat which is utilised in the welding opera- 
weld-metal tensile, weld-metal density and impact | 
tests. The pieces are also examined microscopi- | 
cally. 


This method of testing gives a clear indica- 





tion. By this means a flame at a high temperature 
and free from oxygen is produced so that the welding 
process is carried out free from oxidising influences 


developed a crack parallel to a vertical welded seam 
and about 4 cm. away from it. This crack was, 
therefore, actually in metal which had been com- 
pletely annealed during the fabrication of the tank. 
After close inspection, the opinion was arrived at 


had arisen through stress-corrosion, this result- 
ing from temperature and structural changes due to 
the annealing effect arising from the welding heat 

Small parts of chemical plant may usefully be 
made of tantalum which, although relatively 
expensive, has a high resistance to chemical attack. 
Normally, when this metal is heated in air to a 
temperature higher than about 340 deg. C. it becomes 
brittle though its melting point is over 2,800 deg. C. 
This property prohibits ordinary methods of welding 
being used but tantalum may be welded by immers- 
ing the parts in carbon tetrachloride (CCI,), 80 
that the joint is just below the surface and air is 
excluded. Hard carbon electrodes of small diameter 
are generally used and, when the sheets of tantalum 
are thin, a relatively low welding current must be 
employed in order to localise the heat. The voltage 
used is somewhat higher than that employed in 
ordinary work and may usefully be about 60 volts 
on an open circuit, falling to about 30 volts across 
the are. The welding of this metal is of necessity 
a quick operation, since the arc must not strike 
more than once in the same spot, otherwise a brittle 
weld results. 

Another application of welding in chemical plant 
is at present rather more experimental than estab 
lished and arises from the tendency now apparent 
to eliminate flanged or screwed joints on pipe lines, 
particularly those which operate under pressure 
or vacuum. Leakage is generally obvious in 
pipes carrying liquids, but is a very difficult matter 
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to detect when a complicated system under high 
vacuum is concerned, a very-minute opening being 
sufficient to affect the working of the system. The 
welding of all joints of complete systems of pipes, 
including those of valves, cocks and branches, is 
now being practised in some chemical works. It is 
not, however, an easy matter to carry out on an 
industrial scale, as much of the welding has to be 
done in situ, a condition which generally involves 
working in places difficult of access or, if easy of 
approach, some joints or portions of them may have 


to be welded when they are in the vertical or over- | 


head positions, neither condition being as convenient 
as the more customary horizontal position. In 
conclusion, we desire to acknowledge our indebted- 
ness to the companies mentioned for supplying 
information on which this article is based. 








THE NEWCOMEN SOCIETY. 

WHEN in 1722, at the age of sixty-one, Defoe, set 
out on the “ tedious and very expensive five years’ 
travel’ which led him to write his entertaining 
Tour through the Whole Island of Great Britain, 
Divided into Circuits or Journies, he first visited 
the Eastern counties. Having passed through the 
towns and villages of Essex, he reached Harwich, 
whence he took boat for Ipswich, which he had 
known from early boyhood. He noted with regret 
the great decay of shipping in the Orwell, but at 
Ipswich he found “a great deal of very good com- 
pany.” From thence he travelled to Hadleigh, 
Sudbury and Bury St. Edmunds, and by way of 
Stowmarket and Needham to Woodbridge, and so 
back to- Ipswich, having thus traversed a fine 
agricultural district drained by the rivers Stour, 
Gipping and Deben. Last week this same district 
was visited by the members of the Newcomen 
Society, who, like Defoe, found it a very pleasant 
land and made many “ Useful observations upon 
the Whole.” There is no evidence that Defoe was 
particularly interested in things mechanical, and 
he said nothing of the tide mill and the steelyard 


at Woodbridge, or the bell cage at East Bergholt, | 
which proved of so much interest to the members | 


of the Society. At Ipswich, however, he met with 
persons “ well informed of the world, and who have 
something very solid and entertaining in their 
society ” and generally found it a most agreeable 
place, as did the visitors who journeyed thither a 
week ago. 

The summer meeting of the society began on 
Wednesday afternoon, June 7, 
Saturday, June 10. On Thursday, the party pro- 
ceeded first to East Bergholt and Flatford Mill, 
hoth reminiscent of the artist Constable. 
church at East Bergholt was to have had a tower ; 
indeed, the lower third was built, but it remains 
unfinished still, after the lapse of 400 years. There 
is, however, no need for a church without a tower 
to be without bells, and so in the churchyard is 
found the bell cage, housing five bells, one of them 
dated 1450; the bells are supported with their 
mouths uppermost, on a strong wooden frame- 
work, about 5 ft. above the ground, and are rung 
hy man-handling the stocks. 
hut these were only fitted during the war, so that 
the bells could be chimed by women. 

From East Bergholt the route followed led to 
Sudbury and Hadleigh, at both of which weaving, 
by power and hand, was seen. 
the silk weaving sheds of the Gainsborough Silk 


Weaving Company were visited, and in the after- | 
noon the factory of Messrs. Cook, Sons and Com- 


pany, where the members of the Society saw the 
weaving of coco-matting. For centuries weaving 
has been an industry—at one time a very great 
in the East of England. At the Gains- 
horough Company’s works members watched 
damasks and brocades being made on the Jacquard 
loom, and saw how, from the designs, the cards 


one 


were punched, how the cards were set up in the} 


loom, and how the deft fingers of the weavers 
threw the shuttles from side to side. 

On that evening, after the annual dinner of the 
Society, at which the Mayor of Ipswich was a guest, 
& paper on the industries of Suffolk was presented 
by Mr. Rhys Jenkins. Two other short papers 
were also read after the dinner; one, 


and lasted until | 


The | 


There are bell ropes, | 


In the forenoon | 


entitled | 


ENGINEERING. 


* Parker's ‘ Roman’ Cement,’ was by Dr. A. P. 
Thurston, and the other was by Major E. R. Cooper, 
F.S.A., on “ The Steelyard at Woodbridge.” 
Friday’s itinerary began with a visit to Bredfield, 
where the hand-forging of ornamental iron work 
is carried on by Mr. 8. C. Pearce and his six sons. 





parts and eliminate electromagnetic throw-off forces. 
The last is achieved by drawing the moving contacts 
back along the current path. This combination of 


| impulse and interruption and pneumatic operation has 


Next came an inspection of the post mill main- | 


tained by Mr. Alfred Aldred at Saxtead Green, 
followed by a visit to the tide mill at Woodbridge, 
owned by Messrs. A. Hayward and Son. Who first 
impounded the waters of the Deben at this spot 
and used the water for driving mill stones is not 
known. A mill is mentioned as early as 1170. 
At Woodbridge the tidal range is about 12 ft., and 
so long as there is a difference in the level of water 
in the reservoir and the river of 6 ft., so long can 
power be obtained. The water wheel, 20 ft. in 
diameter, was renewed in 1932, and with the 
maximum head of water available, four pairs of 
stones can be driven. At Woodbridge, also, after 


lunch, a visit was made to the steelyard at Ye! 


Olde Bell and Steelyard, which had formed the 
subject of Major Cooper’s paper. Through the 
action of Mr. W. J. Tennant, dimensioned drawings 
of this interesting weighing machine have been 


made, and it is much to be hoped that the New- | 
| phases. 


comen Society will be able to rescue it from its 
neglected state and have it properly preserved. 
Defoe had written that “* Woodbridge has nothing 


remarkable,” but perhaps a steelyard for weighing | 


carts was not then the rarity it is now. 

Of the other event of Friday, the visit to the 
works of Messrs. Ransome, Sims and Jefferies, 
Limited, it is not possible to say more than a few 
words. The firm has been in existence for 150 
years, and its history, now being written, will be 
awaited with much interest. In the main, it was 
established by two comparatively simple inven- 
tions. In 1803, Robert Ransome patented his 
method for the production of plough-shares with 
|a chilled face, and in 1832, Edward Budding, of 
Thrupp, Stroud, invented the lawn mower, the 
manufacture of which was taken up by Ransomes. 
The founder of the firm, Robert Ransome, was born 
| in 1753 and died in 1830, and at first was in business 


1789. In a tour through the works the party saw 
the chill-casting of the iron for the shares, the 
making of ploughs of many kinds, and the manu- 
facture of lawn mowers, ranging from the smallest 
used in a suburban garden to the large gang 
mowers, 25 ft. wide, used on golf courses and 
aerodromes. During the afternoon Mr. H. Deck, 
one of the directors, devoted his time entirely to the 
party, and finally entertained them to tea. An 
officially conducted inspection of the antiquities 
| of Ipswich itself, on Saturday, June 10, concluded 
a well-planned meeting, in which history, handi- 
crafts and modern production methods were very 
suitably blended. 








HIGH-TENSION CIRCUIT- 
BREAKERS. 


THE impulse oil circuit-breakers, three of which | 
have recently been supplied by the Metropolitan 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, for use at the Lydney switching station 
of the Central Electricity Board have been particularly 
developed to meet a demand for faster operating times, 
while higher breaking capacities are also possible. 
| In addition the oil content is much smaller than in | 
previous designs. In contradistinction to the more | 
conventional types of breaker in which extinction is | 
brought about by forcing a jet across the break under | 
pressure generated by the arc itself, in the impulse | 
| breaker the arc control device is mechanically operated | 
so that the effect is constant at all currents. It is 
consequently claimed that it is possible to obtain 
extremely fast interruption, even with smal] currents. 

The Lydney breakers, which are installed on a| 
132-kV circuit, are shown in Fig. 2, page 710. They 
have a rated rupturing capacity of 1,500,000 kVA with | 
a total break time of 34 cycles at all currents. Eleven 
| breakers of similar type, but with rupturing capacities 
of 2,000,000 kVA and separate isolating switches, are 

being constructed for the new Littlebrook substation 
in Kent. The mechanism for tripping the breaker 
is coupled to a piston that forces a surge of oil across 
the arc, drives it against arc splitters and so extin- | 
guishes it. The breaker has been designed with a single | 


in Norwich, before opening works in Ipswich in | 


enabled the total break time, as already mentioned, to 
be reduced to 3} cycles, a result which is much faster 
than that obtained in the previous designs. 

In Fig. 2 the breaker is shown at the top of the two 
supporting pillars, but it is arranged so that it can be 
moved up or down and for isolation is lowered to an 
intermediate position by a leadscrew, which is operated 
by a small motor. It can also be lowered to the 
ground for maintenance purposes. At Littlebrook, 
on the other hand, the breakers will be supported 
on low concrete pedestals and will be isolated by 
separate isolating switches. It may be pointed out 
that the method of isolation used at Lydney enables 
the size of the substation to be materially decreased 
and, in fact, makes it possible to use the “ low” type 
of construction on a site as small as that normally 
required for the ‘ high” type of substation. Where 
land is relatively cheap, however, this construction 
cannot be justified and it is more economical to use 
separate isolating switches. Three separate operating 
mechanisms are used on the Littlebrook breakers 
owing to the increased rupturing capacity, but they 
are interlocked so that a fault on any one phase auto- 
matically trips all three. At Lydney, on the other 
hand, a single mechanism is used to operate all three 
Each phase is provided with separate oil 
impulse pistons, but there is a closing piston on the 
centre phase only, the outer phases being tripped by 
an interphase coupling shaft. 

A cross-section through one of the breakers is given 
in Fig. 1, from which it will be seen that it consists 
essentially of a horizontal condenser type bushing. 
This bushing has a central hole, along which the moving 
contact ¢ slides and is supported on a pedestal which 
carries the current transformers. The interruption 
chamber is at the front of the breaker, at which point 
the central condenser bushing is surrounded by a 
Bakelite tube. At the end of this tube are the fixed 
contacts j and arc splitters /, as well as the auxiliary 
break k, which is operated by oil pressure, and it is 
covered by a porcelain rain shield, the space between 
the two affording a return path for the oil impulse 
which is used to extinguish the are. 

To trip the breaker, compressed air from the storage 
cylinder is admitted above the main opening air 
piston, a in Fig. 1, through the valve b. This valve is 
opened by a flux diverter trip and releases a small lever 
which is forced down by a spring, thus allowing the air 
above the valve to escape to the atmosphere. The 
difference of pressure on the two sides of the valve 


| then causes it to open and air to be admitted to the 


| upper part of the cylinder. 


The piston a is thus forced 
downwards and turns the interphase coupling shaft, so 
that all three phases are operated simultaneously. This 
shaft actually pushes the driving rod ¢ and retracts 
the moving contacts i along the axis of the central 
bushing. At the same time the impulse piston d, 
which is coupled to the main piston a, is forced down 
and sends an impulse of oil along the space between 


| the central bushing and the Bakelite tube, and thence 


across the arcs, There are two breaks in series, each 
of which has its associated arc splitters 1 through which 
the oil is forced by the piston d. A stress distributor is 
provided at m. The toggle spring e provides contact 
pressure while the switch is closed. The spring f is 
an accelerating spring, which only comes into opera- 
tion after the preliminary contact movement has 
been made. Its main function is to separate the 
contacts sufficiently, so that the insulation is adequate 
after the arc has been interrupted. The breaker is 
closed by a separate piston g, to which air is admitted 
by a closing valve. A cam on the inter-phase coupling 
shaft lifts the rod h, thus closing the catch on the flux 
diverter trip, so that the mechanism is set in readiness 
for tripping. 

The Metropolitan-Vickers Electrical Company, 
Limited, have also recently constructed switchgear for 
the Chassen-road substation of the Stretford and 
District Electricity Board. The equipment in this 
station, which is a good example of careful layout and 
modern practice, controls two 33-kV lines, one direct 
from the Manchester Corporation’s generating station 
at Barton, and the other from Barton via another sub- 
station. The pressure of the incoming supply is 
stepped down to 6-6 kV by two 5,000-kVA trans- 
formers, the distribution from the secondary side of 
which is controlled by an eight-panel switchboard. The 
33-kV switchgear is installed in one switch house and 
the distribution switchgear, control boards and metering 
equipment in another. The transformers are mounted 
out of doors in open brick cubicles. The high-tension 
switchgear consists of five single break oil circuit- 
breakers, with a rated breaking capacity of 750,000 
kVA. A view of one of these units appears in Fig. 4, 
while details of its construction will be gathered from 
Fig. 3. They are metal-clad and fixed in position, 


break in order to reduce the weight of the moving! isolation being effected by means of separate oil- 
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immersed isolating switches It is claimed that this 
has many advantages over draw-out units, where high 
capacity switchgear is concerned For instance, it is 


ilmost unknown now-a-days for any high-capacity 
breaker to be so damaged that repairs cannot be made 
without removing it. It is, therefore, 
increasingly becoming the to employ fixed 
breakers with metal-clad this enables 
permanent oil piping to be run, the centres are those 
of the breaker itself and tigure 
by the clearance necessary with isolating plugs in ai 
and it much to separation 
Actually, on this particular equipment there is com 
plete phase separation of the cable 
while cables 
switchgear 


possi ble as is 
practice, 


as 


switchgear, 


not a larger imposed 


is easier achieve phasc 


"bus bars. hoxes an 


single-core have been 


and the 


isolating switches, 
used between the 


that phase-to-phase faults are practically impossibl 
On test, one of the breakers satisfactorily fulfilled 
the requirements of the British Standard Specifica 
tion without ecither the oil or the contacts being 
changed. 

To ensure against fire risks, as is now becoming the 
common practice in the design of switch hous the 
33-kV switch house is divided into three main sections 
by fire-proof brick walls. The "bus section breaker 
occupies the centre section, while the other two each 
contain circuit-breakers controlling one feeder and 
one transformer In addition. the outgoing cabk 
boxes are separated trom the circuit-breaker by a 
fire-proot wall The “bus bars are the mdenser 
type with oil-filled junction boxe As the condenser 
bushings are not inflammable, these boxes are the 
only portions of the "bus bars which contain material 
that might give rise to a fir The multi-core cables 
ire run in a trench in front of the switchgear and 
are, therefore, well separated from the main cables 
This is an extremely important point, as it is vital 
that even if the main cables are affected it should tx 


possible to trip any circuit-breaker 

An interesting point is that as the 
the fixed type, it is possible to instal permanent oil 
handling equipment, and each circuit-breaker is 
therefore connected through drain cocks to clean 
dirty oil tanks. It is thus possible to empty 
tank in a matter of minutes and to refill it with clean oil 


awit hygear Is of 


ind 
any 


The contacts can be examined by emptying the tank 
and unbolting a door, which is placed opposite the 
cross-jet pots. The aggregate time required for all 


these operations is only about one quarter that neces 
sary for the conventional double break type of circuit 
breaker. The oil-handling plant is housed in a separate 
cubicle behind the ‘bus coupler switch and consists of 


clean and dirty oil tanks, together with a pump. There 
is sufficient space for a portable centrifuge and a 
filter press if required. The 6-6-kV cables from the 
transformers are led through 6-in. earthenware pipes 





transformers, 80 | 








Fie. 2. 


to the secondary distribution board, which consists of 

eight draw-out units of the double ‘bus bar type with a 

| central *bus section switch in the main bars, Opposite 

this distribution board is the metering equipment and 
two control boards. 

The installation was designed by the staff of the 

| Stretford and District Electricity Board, to whom 


our thanks are due for permission to publish the | 


description relating to this equipment. 








ne NP 
bei anets. 


ee lrt 





ae > u 


SNS SSS 
Yj 


qv 


\} 


N AA A A A... AA AL 


i 





Sy 





16, 


MANCHESTER. 






1939. 





“ENGINEERING” 





he; ER, “y 


ice 
a 





Hien 


tree 
describes the 


are 


TENSION 
\ circular entitled 
Cireuits in Coal Mines.” 
of charge. 


POWER 


by the 


CIRCUITS 
* Installation of High-Tension Power 
which has recently 
Bureau 


various types of 


namely, 








1,500,000-KVA Crrcvuir Breaker at LypNEY SUBSTATION. 


IN COAI 


of Mines, 
2.300-volt and 


Three 


floor, trench 


MINES 


heen issued 
Washington 
4.000-vo! 
cables which have been designed to meet the severe con 
ditions present underground in mines 
of installation are in use, 
pension, and the advantages and disadvantages of cach 
pointed out. 


methods 
and sus 














JUNE 16, 1939.] 


INGINEERING. 


CIRCUIT BREAKERS. 


MANCHESTER. 


HIGH-TENSION 


METROPOLITAN-VICKERS 


OIL 


MESSRS. ELECTRICAL COMPANY, LIMITED, 


(For Description, see Opposite Page.) 


— 


Fig.3. 





—ie_ay 33 30 a z 
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OF TOXIC GASES between the Home Office and the Association of British 
IN INDUSTRY. Chemical Manufacturers, and as a result arrangements 
' a ae 3 ? ; were made by the Department of Scientific and Indus- 
NDER Regulation 7 of the ¢ hemical Works Regula- | trial Research for a series of tests to be developed by 
tons of 1922, it is required, before any person 18 | the Chemical Defence Research Department with the 
allowed to enter any vessel or place which it is sus- | financial and technical co-operation of the Association 
pected may contain dangerous gas or fumes, that a| of British Chemical Manufacturers. 
test shall be carried out by a responsible person who | The results of this work are being published by the 
must certify in writing that the place or vessel is free | Department of Scientific and Industrial Research in a 


THE DETECTION 


‘rom gas. The only exception to this rule is that such | series of pamphlets, each concerned with one particular 
' place may be entered by a person wearing an approved gas. Two of these dealing, respectively, with sulphur 
breathing apparatus. This regulation necessarily | dioxide and benzene vapour have recently been | 


lemanded the development of suitable tests for the 
‘rious noxious gases encountered in industry. Pro- 
ably the simplest known method of test lies in the 
ise of white mice, but although this method is effective 
with carbon monoxide, it cannot always be relied on 
tor some other industrial The question of 
developing simple chemical methods for detecting low 
concentrations of dangerous gases was 


| published.* In the case of most of the tests which 
| are being developed, a colour change has been adopted 


* Methods for the Detection of Toxic Gases in Industry, 
| Leaflet No. 3. Sulphur Dioxide. Price 2s. 6d. net. 
, | Leaflet No.4. Benzene Vapour. Price 3d. net. London : 
discussed | H.M, Stationery Office, 


gases. 


| as the method of indication of the presence or absence | 








of the gas concerned, and this applies to the respective 
tests for sulphur dioxide and benzene. It will be 
realised that a test of this type will not, in general, have 
a high quantitative accuracy, and it is emphasised in 
the pamphlets that the tests have not been developed 
from this point of view. They are intended for indus- 
trial application, can be carried out quickly, and 
indicate the relative safety of the atmosphere. Obvi- 
ously if a test shows that conditions are near to the 
danger point they should, in practice, be regarded as 
actually dangerous. 
Probably the most common direct engineering appli- 
cation of sulphur dioxide which may lead to atmo- 
spheric contamination is in connection with cold 
storage and refrigeration plants. As pointed out in the 
pamphlet, however, concentrations of the gas may 
occur in connection with oil refineries, ore roasting and 
rubber works, as well as in such industries as glue- 
making and tanning. Sulphur dioxide in high concen- 
trations causes asphyxiation. In lower concentrations 
it is irritating to the eyes, nose, throat and lungs, and 
as it gives notice of its presence in this way may 
perhaps be looked upon as not a likely source of danger. 
Prolonged exposure to relatively low concentrations 
may, however, cause inflammation of the nose and 
throat, and lead to bronchitis. A concentration of 
one part in 100,000, by volume, is the maximum 
allowable for several hours’ exposure, and a concen- 
tration of ore in 2,000 is dangerous even for short 
exposures. 
The test which has been adopted for sulphur dioxide 
is the use of starch-potassium iodate test papers. 
Presence of the gas reduces the iodate to iodine with 
the production of the well-known starch-iodine stain. 
| As the papers must be damp for the reaction to take 
place, glycerol is incorporated in them to keep them 
| moist. This, however, seriously affects the sensitivity 
of the test and to overcome this effect potassium iodide 
jis added. The starch-potassium iodate-potassium 
| iodide-glycerol test papers remain sufficiently moist for 
| a week to allow them to be used over that period after 
preparation. Instructions for preparing the test papers 
j} are given in the pamphlet. The test is carried out by 
| fixing a test paper in a simple clamp attached to the 
nozzle of a hand pump of 1j-in. bore. Operating the 
pump draws the air and any contaminating gas it 
contains through paper. The gas concentration is 
determined by the depth of colour of the stain pro- 
| duced on the paper in relation to the number of strokes 
|ofthe pump. ‘The apparatus permits concentrations 
| down to one part in 250,000 to be estimated by making 
not more than ten strokes. The pamphlet contains a 
chart showing the depth of stain produced on the paper 
for a range of 12 concentrations. These vary from the 
colour produced by a concentration of one part in 5,000 
| for one stroke of the pump to that produced by a 
concentration of one part in 250,000 by ten strokes. 
| It is the inclusion of this colour chart with the pamphlet 
| that is responsible for the price of 2s. 6d., as com- 
| pared with 3d. for the pamphlet on benzene, for which 
no chart is necessary. 

Benzene, or benzole, as it is frequently called in 
| commerce, is produced mainly during the manufacture 
| of coal gas and the distillation of coal tar. Its use has 
extended rapidly in recent years and possibilities of it 
being encountered in dangerous concentrations in the 
atmosphere exist in many industrial establishments. 
These include aeroplane works, cellulose-paint works, 
explosives works, gas works, motor-fuel blending works, 
rubber works and tar-distilling works. In high concen- 
trations benzene acts as an acute poison. In low concen- 
trations over a prolonged period it affects the blood 
and blood-forming organs of the body. Young persons 
and women are particularly liable to suffer from this 
chronic poisoning. A concentration of benzene vapour 
in air in the proportion of one in 700 to one in 300 leads 
to slight symptoms of poisoning after several hours’ 
exposure. Concentrations of one in 300 to one in 200 
are the maximum that can be inhaled for one hour 
without serious disturbance. A concentration of one in 
140 leads to serious illness after 30 minutes to 60 
minutes’ exposure, while one in 50 is rapidly fatal. The 
sense of smell is very unreliable in estimating the safety 
of an atmosphere containing benzene, and a concen- 
| tration greater than one in 3,500 is necessary before 
the smell can be perceived, so that it is possible for 
work rooms to contain concentrations for long 
| periods, which may lead to chronic poisoning and 
| which may not be suspected unless a test is made. 

The industrial test which has been developed for the 
detection of benzene consists in drawing a sample of 
the air suspected of contamination through a tube of 
concentrated sulphuric acid containing a trace of 
formaldehyde. The air is drawn through by means of 
a small hand pump. The passage of benzene through 
the acid results in the production of an orange-brown 
colour ; even traces of benzene will produce this effect. 
As inthe test for sulphur dioxide, the vapour concen- 
tration is judged by the number of strokes of the pump 
necessary to produce a standard depth of colour. The 
{standard colour is prepared by dissolving | gm. of 
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sodium nitroprusside (Regent quality) in 100 ml. of 
distilled water. For the purposes of comparison, a 
sample of this standard is put into a glass tube of the 
same diameter as that of the tube through which the 
air to be tested bubbled A comparator using 
coloured glasses, a photo-electric calorimeter or an 
optical density meter, properly calibrated, may be used 
as alternative standards. They are particularly suitable 
for works in which frequent and numerous tests are 
carried out. The pamphlet contains a table giving the 
number of strokes of the pump necessary to produce 
the standard colour for concentrations of vapour 
varying from one in 700 to one in 10,000. 


Is 





Willing’s Press Guide, 1939.—The 66th annual issue 
of this comprehensive index and handbook of the Press 
of the United Kingdom and Eire, and of the principal 
publications issued in the Dominions, Colonies and in 
foreign countries, has now been published. As has 
been the with previous editions, the longest 
section in the book is the first, which comprises an 
alphabetical list of newspapers and periodicals pub- 
lished in Great Britain and Ireland. The data given 
for each entry include the year of establishment, the 
frequency and date of publication, the type of periodical 
and the price, and the publisher's name and address, 
Other sections referring to the Press at home consist 
of an index to class publications, and of lists of pro- 
vincial daily newspapers and the addresses of their 
offices in London, of London suburban newspapers, 
and of recent titular changes and amalgamations. An 
interesting section is that in which is given a chrono- 
logical list of the oldest British publications. The first 
on the list is the “* Oxford Gazette,”’ established jn 
1665, which assumed its present title of the London 
Gazette in the following year. The Dominion, Colonial 
and foreign publications are perforce rather more 
summarily dealt with, but a useful feature is a separate 
list of the London addresses of newspapers published 
The volume closes with a list of reporting 


case 


overseas, 


and news agencies. It is published, price 2s. 6d. net, 
by Messrs. Willing’s Press Service, Limited, Willing 
House, 356-364, Gray’s Inn-road, London, W.C.1. 


The volume is particularly well turned out, the printing 
and binding being excellent, as befits a work dealing 
with newspapers and periodicals. 


Kiiderli & Cola Handbook for Ferrous and Non- 
Ferrous Materials.—On the occasion of the opening 
of the Ziirich National Exhibition, an account of 


which we gave on page 626, ante, Messrs. Kiiderli & Co., 
successors to Messrs. Baer and Company, metal mer 
chants of Basle and Ziirich, have issued a new edition 
of their tables of reference. giving the characteristic 
features and dimensions of an exceedingly large number 
of rolled and cast products of all kinds, mostly steel, 
in civil, mechanical and electrical engineering. 
The book measures 8} in. by 6 in., and contains just 
400 pages of data, most of which is in tabular 

The letterpress throughout printed in 
French and German. The book opens with tables 
giving the mechanical properties, namely, tensile 
strength and elongation, and the carbon content of 
sections, merchant bars and other rolled-steel products 
large number of 
the general conditions which wide-flange 


used 


overt 


form is 


for use im enginecring practice \ 
tables cover 
and other joists, channels, angles, shect-piling sections, 
ete., have to meet in structural and earth work under 
various kinds of stress. Semi-finished products, wire 
rods, hoop iron, wide steel strip, plates and sheets are 
dealt with in detail, also in tabular form. Informa 
tion of a similar nature applies to pipes and tubes for 
gas, water, steam and other fluids, of cast iron, welded 
und solid-drawn steel. Other « hapters cover stainless 
steel and a number of non-ferrous products, and also 
give technical formule and test data, the latter com- 
pleting the working stress and other test figures given 
in the separate chapters for each rolled section or 
other material. Every bar section and the method of 
testing it is illustrated diagrammatically. This refer- 
ence handbook has been carefully prepared, is clearly 
printed, and will prove useful to a wide circle of en- 
gineering specialists, designers of structural work and 
contractors. It has been edited and is issued by the 
above-mentioned Swiss firm. 








Pencit INDICATOR For Dreset ENGiInes: Erratum 
We regret that in the description of the pencil indicator 
for Diesel engines, given on page 645, ante, the name of 
the designer was given as Seaiens K. J. De Jubasz 
This should have read Professor K. J. De Juhasz 


Two Rattway Centenartes.—On May 30 occurred 
the centenary of the formal opening of the first section 
of the Midland Counties Railway, from Nottingham to 
Derby, a distance of 15 miles. This led to the establish 
ment of railway communication bet ween these two towns 
and Leicester, Birmingham and London, which was 
eventually incorporated in the London Midland and 
Scottish system. 








ENGINEERING. 


BOOKS RECEIVED. 


Jahrbuch Hafenbautechnischen Gesellschaft, 
Berlin : Julius Springer. 

Final Report on the Fifth Census of Production and the 
Import Duties Act Inquiry, 1935. Part II. The Iron 
and Steel Trades ; the Engineering, Shipbuilding and 
Vehicle Trades; the Non-Ferrous Metals Trades. 
London : H.M. Stationery Office. [Price 8s. net.] 

Department of Overseas Trade. No. 723. Report on Econ- 
omic and Commercial Conditions in Brazl, December, 


1938. 


der 


1938. By E.M. Harvey. London: H.M. Stationery 
Office [ Price 2s. net oI 
The Running and Maintenance of the Marine Diesel 


Fifth edition, rewritten and enlarged. By 
London : Charles Griffin and Co., Ltd. 


Engine. 
Joun LAMB. 
[Price 24s.]} 

Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the National 
Coal Resources. No. 47. The Northumberland and 
Durham Coalfield. Northumberland Area. The Ben- 
sham Seam. London: H.M. Stationery Office. [Price 
2s. 6d. net.| 

Industrial Hygiene. A Handbook of Hygiene and Toxi- 
cology for Engineers and Plant Managers. By Drs. 
L. B. CHENOWETH and WiLtarp Macaie. London : 
Sir Isaac Pitman and Sons, Ltd. [Price 10s. 6d. net.] 

United States Department of Commerce. Bureau of 
Standards. Circular No. C 423. Microscopic Methods 
Used Identifying Commercial Fibers. By T. M. 
Purr. Washington: Superintendent of Documents. 
{Price 10 cents.} 

The Theory and Use of the ( omples Variable 
duction. By 5S. L. Green. London: 
Pitman and Sons, Ltd [Price 10s. 6d. net.]} 

Engineering Drawing for the Use of Students in Science 
Classes, Technical Schools and Colleges or for Home 
Study. Fourth edition. By Artuur Cryer. Lon- 
don: Sir Isaac Pitman and Sons, Ltd. [Price 5s. net.] 

Theory and Practice of Alternating Currents. General 
Principles, Circuits, Instruments, Measurements, Trans- 

formers, Machines, Symmetrical Components. Third 
edition. By A. T. Dover. London: Sir Isaac Pitman 
and Sons, Ltd {Price 18s. net.]} 

Audel’s New Automobile Guide for Mechanics, Operators 
and Servicemen. Questions and Answers on the Theory, 
Construction and Servicing of Motor Vehicles, Including 
Diesels. By F. D. Granam. 49, West 23rd-street, 
New York: Theo. Audel and Co. London: Sir Isaac 
Pitman and Sons, Ltd. [Price 20s. net.] 

Audel’s Diesel Engine Manual. A Practical Concise 
Treatise on the Theory, Practical Operation and Main- 


un 


in Intro- 
Sir Isaac 


tenance of Modern Diesel Engines. Questions and 
inswers. By A. B. Green and R. A. ZOELLER. 49, 
West 23rd-street, New York: Theo. Audel and Co. 
London : Sir Isaac Pitman and Sons, Ltd. [Price 10s. 
net.| 
jeroplanes and Aero Engines. By Captain P. H. 
Sumner. Third edition. London: The Technical 


Press Ltd [Price 15e. net.] 

Men Who are Shaping the Future. By EpGar MIDDLE- 
ton. London: The Scientific Book Club, 111, Charing 
Cross-road, W.C.2. [Price to Members, 2s. 6d. net.] 

Introduction to Mechanics and Heat. By PRoFrrssor 
N. H. Frank. Second edition. London: MecGraw- 
Hill Publishing Co., Ltd. [Price 18s.] 

Kelly's Directory of Merchants, Manufacturers 
Shippers of the World, 1939. In two volumes. 
don: Kelly's Directories Ltd. [Price 64s.] 

Complex Variable and Operational Calculus with Tech- 


and 


Lon- 


nical Applications. By Dr. N. W. McLacatan. 
London: Cambridge University Press. [Price 25s. 
net.] 


jir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1840. The Lateral Stability of 
Highly Loaded Aeroplanes. By L. W. Bryant and 
Dr. A. G. Pvestey. [Price 2s. net.| No. 1845. The 
Protection of Magnesium Alloy Sheet Against Corrosion 
by the Use of Enamels Containing High Purity Chro- 
mates. By L. F. Le Brocg [Price 3s. 6d. net.] 
London : H.M. Stationery Office. 

Ministry of Health. About Housing 
Stationery Office. [Price 4d. net.] 


H.M. 


London : 








BRIMSDOWN GENERATING STATION OF THE NORTH 
ELecTri Power Suprerty COMPANY 
ERRATUM In the first paragraph of our continued 
account of the above power station, on page 669, ante, 
the working temperature olf the steam was given as 
2.930 deg. F. This figure, of course, should have been 
930 deg. F 


ur 
METROPOLITAN 


BririsH AssociaTion.—A joint meeting of the Division 
for the Social and International Relations of Science of the 
British Association and the Manchester Literary and 
Philosophical Society will be held in the Physics Depart- 
ment, University of Manchester, on Wednesday, June 21. 
The first session will be under the chairmanship of Pro- 
fessor J. 8S. B. Stofford, F.R.S., and will commence at 
11.0a.m. Sir Richard Gregory, F.R.S., will speak on the 
aims of the Division, and Professor H. Levy will deliver 
the Alexander Pedler Memorial Lecture on “ Social 
Relations of Science : Principles and Methods of Analy- 


sis.”’ At 2.15 p.m., Professor D. R. Hartree, F.R.S., will 
take the chair, and Dr. F. C. Toy will speak on “ The 
Influence of Science on the Cotton Industry.” At 
4.15 p.m., Sir Richard Gregory will occupy the chair, 
and Dr. V. E. Yarsley and Mr. E. G. Couzens will speak 
on “* The Plastics Industry."” The meeting is timed to 


terminate at 6 p.m Admission to the meeting is free, 
without ticket. On the previous evening, June 20, from 
8 to 10 p.m., an informal conversazione will be held in 
the home of the Manchester Literary and Philosophical 
Society, 36, George-street, Manchester, 1. 
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PERSONAL. 
Proressor Dempster SMirH, M.B.E., M.Se.Tec! 


M.1.Mech.E., has retired from the Chair of Mechanica! 
Engineering in the University and College of Technology. 
Manchester. He is succeeded by Dr. HENRY Wrici 
Baker, D.Se., M.1.Mech.E., M.1L.A.E., who will take up 
his new duties at the beginning of the next acaden 
year. 
Mr 
board of directors of 


Nospert Merz has been elected chairman of 
Messrs. A. 


the 
Reyrolle and Company, 
Limited, Hebburn-on-Tyne, in succession to the lat 
Sm Artrucr N. L. Woop, Bart. Mr. Merz, who 
chartered accountant, was secretary of the company in 
its early years, and became a director in 1918. 


Mr. Frank E. Parr has been elected to the board of 
Messrs. Blaenavon Company, Limited, Blaenavon, Mon 
mouthshire, which firm has under construction a modern 
solid wheel and axle plant, part of which is expected to 
begin production shortly. Mr. Parr will continue his 
long association with Messrs. Barrow Hematite Stee! 
Company and also his activities in connection with the 
work of the International Steel Cartel. 


Messrs. Tue Brirish ALUMINIUM Company, Limrrep, 


Adelaide House. King William-street, London, E.C.4, 
are transferring their branch office and aluminium 
warehouse from 25-29, Pancras-road, London, N.W.1, 


as from July 1, to more spacious premises at Park-avenue, 
North Circular-road, N.W.10. The depot will be under 
the management of Mr. W. J. ALLEN. 








TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Pump Trolleys, pedestal-type. 6, complete with wheels, 
axles, and ball bearings. Also 250 axles, with nuts and 
washers only, for platelayers’ push trolleys, 3-ft. 6-in 
gauge, and 600 wheels only for platelayers’ push trolleys 
South African Railways and Harbours, Johannesburg 
July 13. (T. 23,390/39.) 

Water-Ballast Roller, of not less than 17,000 Ib. weight 
when loaded, tractor drawn, for Young's Field Aero 
drome, Wynberg, Cape Town. Union Tender and Supplies 
Board, Pretoria; July 13. (T. 23,510/39.) 

Microscopes, as required during the year 1939 40. 
Director of Stores, Ministry of Public Health, Cairo, 
Egypt; July 19. (T. 23,566 /39.) 

Road-Making Machinery, comprising heavy crawle: 
type tractors, tractors with pneumatic tyres, light run 
abouts, air compressors, pumps. scrapers, trailers, water 
tanks, rollers, graders, water sprinklers, and a tar distri 
butor. Orange Free State Tender Board, Bloemfontein 
June 30. (T. 23,659/39.) 











CONTRACTS. 


The tender submitted by Messrs. J. W. ELLINGHA™M, 
Limrrep, Spital-street, Dartford, Kent, for the const ru 
tion of a by-pass, nearly three miles in length, on the 
London—Folkestone—Dover trunk-road at Ashford. has 
been accepted by the Ministry of Transport, Metropol: 
Buildings, Northumberland-avenue, London, W.C.2. 

Messrs. MONOMETER MANUFACTURING 
Limrrep, Savoy House, 115-116, Strand, London W .( 
have received repeat orders from Messrs. J. Stone ani! 
Company, Limited, for 1,500 and 1,600-lb. preheated-ai: 
tilting furnaces. Orders for similar furnaces, but 
500-Ib. capacity for aluminium, have been received from 
Messrs. Rolls-Royce, Limited, Derby, and Messrs. ‘Th« 
General Electric Company, Limited, Birmingham, whi! 
orders for bale-out furnaces have come from Messrs 
Hayward Tyler and Company, Luton ; Messrs. Coventry 
Malleable and Aluminium, Limited, and Messrs. Barronia 
Metals, Limited, Gunnersbury. 


COMPANY. 


» 








MANCHESTER ASSOCIATION OF ENGINEERS. —The 
members of the Manchester Association of Engineers ar: 
to visit the works of Messrs. The Churchill Machine Too! 
Company, Limited, Broadheath, near Manchester, 
Wednesday, June 28. Members should present them- 
selves at the entrance to the works at 2.30 p.m. Those 
who intend to take part should inform the secretary of 
the Association, St. John-street Chambers, Deansgate, 
Manchester, 3, not later than Wednesday, June 21. 


on 


Tue History or Evectric Licutinc.—On page 502, 
ante, we mentioned some new additions that had been 
made to the exhibition of historic lamps, established last 
year at the premises of Messrs. The Edison Swan Electric 
Company, Limited, 155, Charing Cross-road, London, 
W.C.2. We are now informed that some further inter 
esting specimens have been added recently, among ther 
a Cooper-Hewitt mercury-vapour lamp, a Nernst lamp. 
and an early Bastian heater. The Cooper-Hewitt lamp 
of 1,200 candle-power, constructed in 1908, was one o! 
the first mercury-vapour lamps to be used commercially. 
and this particular one gave seven years’ good servic¢ 
The Nernst lamp, which is in excellent condition, repre 
sents an elaborate Lunar pattern made before 1907 
but Messrs. Edison Swan Limited would be glad to 
acquire any earlier specimens of this German type that 
are in existence. The Bastian heater contains a spire! 
element closely enveloped by a quartz composition 
sheath, and is one of the earliest examples of radiation 
heaters 

















JUNE 16, 1939.! 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—A quietly steady tone ruled 
for almost all classes on the Welsh steam-coal market 
throughout the past week. Foreign buyers continued 
to display reserve in regard to their forward requirements, 
because of the high prices now quoting. Some relaxation | 
is still looked for in the near future and pending such | 
a development buyers were postponing entering into very 
much new business. In spite of the slowing down of 
demand, however, the market again witnessed a good 
activity and deliveries which were being made under 
recent heavy bookings continued to account for practi- 
cally the whole of present outputs. Collieries as a rule | 
held well-filled stems lists over some while to come, with 
the result that there still appeared to be little prospect 
of any early falling off in the present position. Business 
on contract account continued to mature slowly, and 
was usually in respect of limited quantities. Buyers in 
Trinidad placed orders locally for about 6,000 tons of | 
patent fuel, while the Lithuanian Railways bought some 
6,000 tons of large coals. An inquiry was received from | 
a phosphate firm in Morocco for between 15,000 tons | 
to 30,000 tons for delivery over several months. In the | 
past, however, keen competition has been encountered 
for this particular order, and in recent years it has been 
secured by shippers in Belgium. Offers of the best large 
qualities remained very restricted for early delivery and 
sellers were still able to dispose of what limited quantities 
they had on hand without much difficulty. Prices were 
fully upheld. Inferiors, as a rule, could be easily secured, 
but vdine were maintained at full late levels. A strong 
feature was again presented by the dry-sized classes, 
which were almost completely sold over a long while 
to come. The bituminous sized sorts, too, were well | 
placed with orders and firm. Bituminous smalls main- 
tained their recent improvement, but the dry sorts 
continued to attract only a very poor request and were 
still dull. Cokes were only quietly available, while 
patent fuel still displayed activity. 

The Iron and Steel Trade.—Brisk conditions continued 
in evidence in the iron and steel and allied trades of | 
South Wales and Monmouthshire during the past week. 
Most works were well employed, and as order books are | 
well filled prospects ahead seem bright. | 











NOTES FROM THE NORTH. | 


Giascow, Wednesday. 

Scottish Steel Trade.—Much activity continues to 
prevail in the Scottish steel trade and all plant is working | 
to capacity. The raw-material position is still affecting | 
some establishments but the arrival of steel scrap from 
\merica is making the outlook a little brighter, especially 
as a fair tonnage has been purchased and regular ship- 
ments are promised. Both ship and boiler plates are | 
in steady demand and structural sections are also moving 
freely, but in many instances it is getting a little more 
difficult to obtain quick delivery for fresh specifications. 
This is particularly so in the case of black and galvanised 
sheets, as makers have an exceedingly heavy tonnage | 
on order and plant is fully taxed to overtake commit- 
ments. The present output of galvanised sheets is well 
nigh a record and, asthe demand seems to be increasing, 
production is likely to continue for some time on to-day’s 
high level. A fair number of export orders have been | 
placed, but delivery dates are all the subject of arrange- | 
ment. The current market prices are as follows : 
Boiler plates, 111. 8s. per ton ; ship plates, 101. 10s. 6d. 
per ton; sections, 101. 8s. per ton; medium plates, 
121. 2s. 6d. per ton; black-steel sheets, No. 24 gauge, 
141. 15s. per ton; galvanised corrugated sheets, No. 24. 
uauge, 171. 5s. per ton, all delivered at Glasgow stations 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade, the recent improvement is main- 
tained, but a much larger demand would be welcome. | 
Che re-rollers of steel bars are all fully occupied and are | 
experiencing heavy pressure for deliveries, especially 
from the Home Office. The raw-material position is | 
still acute. The following are the current market 
quotations :—Crown bars, 12I/. 5s. per ton for home deli- | 
very or export ; re-rolled steel bars, 111. 15s. per ton for 
home delivery, and 111. per ton for export; No. 3 bars, 
121. per ton, and No. 4 bars, 12/. 5s. per ton, both for 
home delivery. 

Scottish Pig-Iron Trade.—There has been little change | 
n the state of the Scottish pig-iron trade, and the demand | 
for both hematite and basic iron is on quite a large scale | 
as steelmakers are requesting steady deliveries. Con- 
sumers of foundry iron are not very prominent at the 
present time, but there is the prospect of an improvement 
in demand in the near future. The current market quota- 
tions are as follows :—Hematite, 61. 0s. 6d. per ton, and 
basic iron, 41. 12s. 6d. per ton, both delivered at the steel- | 
works ; foundry iron, No. 1, 5l. 8s. per ton, and No. 3, | 
5l. 5a. 6d. per ton, both on trucks at makers’ yards. 

Shipbuilding.—The British India Steam Navigation | 
Company, Limited, London, has placed a contract with 
Messrs. Barclay, Curle and Company, Limited, White- 
nch, Glasgow, for a ca vessel of about 6,600 tons gross. 
his new vessel will be fitted by the builders with recipro- 
iting engines and Bauer-Wach turbines. 








ELectric GENERATORS FOR BoULDER Dam.—Two | 
additional Westinghouse generators, each with an output 
of 82,500 kW, have been ordered for the power plant at 
Boulder Dam. Six of the same type are already in 

peration, the power being generated at a pressure of 
16,500 volts and a frequency of 60 cycles. These genera 
tors were described in detail on page 145, ante. 


| encouraging. 
| up the bulk of the supply, but home users elsewhere are 
e 


| reached. 





=NGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Ordinary buyers of several comimno- | « 


dities are inclined to replenish depleted stocks, and 
commercial inquiry circulating would doubtless lead to 
considerable business if producers of materials in most 
request were in a position to assure delivery sought by 
commercial customers. Essential attention to Govern- 
ment requirements still precludes extensive sale for other 
purposes, but, for forward supply, manufacturers of all 
descriptions of material are prepared to entertain fairly 


| substantial offers. Some business ahead has been put 


through at prices ruling at the time fixed for delivery. 
The Cleveland Iron Trade.—New features in the still 


| unsatisfactory state of the Cleveland pig-iron industry 
}are few, the slight movements noticeable are in the 


direction of improvement. Prospect of revival of export 
trade is as remote as ever, and expansion of home business 
is practically confined to gradual increase of demand for 
consumption at local foundries, all of which are appreci- 


| ably more actively employed than forsome time past. As 


yet, little enlargement of the intermittent output is 
necessary to meet gradual growth of requirements, and 
conditions do not encourage hopes of much progress 
towards resumption of normal production. Makers 
have little iron stored, and apparently are determined 
to keep stocks low by regulating output to current 
needs. Second hands have command of sufficient iron 
to deal with delivery demands of their regular customers. 
Recognised market values remain at the equivalent of 
No. 3 quality of iron at 99s. delivered within the Tees-side 
zone. 

Hematite.—Producers of East-Coast hematite are still 
turning out more tonnage than they can dispose of, but 
additions to their substantial stocks are not large, and 
as contract deliveries over the third quarter of the year 


| promise to be on a scale that will more than absorb 


make, and sales are expected to expand, the outlook is 
Local consuming works continue to take 


understood to have little iron on hand and to be likely to 


|eall for considerably increased deliveries. Sales are 


mostly direct from makers to consumers, but merchants 
retain a moderate home trade and report some little 


|expansion of business with old customers on the Con- 


tinent who use special-quality iron. Buyers are holding 
off the market as much as possible until the end of the 
month when the 5s. reduction in prices becomes operative. 
Stabilised quotations are at the level of No. 1 hematite 
at 115s. 6d. delivered over the third quarter of the year 
to North of England areas. 

Basic Iron.—There is no marketable basic iron, makers 
retaining the whole of the heavy output for the large 
and increasing needs of their own steelworks. 

Foreign Ore.—Arrears of delivery of foreign ore have 
been much reduced, but consumers have still heavy 
tonnage to take up, and justification for resumption of 
market negotiations is not yet in sight. 

Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues in ample supply, and sellers are seeking orders on 
the basis of good medium qualities at 24s. 3d. at the 
ovens. 

Manufactured Iron and Steel.—Semi-finished iron and 
steel firms are busy. Makers of steel semies are still 
unable to cope with pressing requirements of re-rollers, 
and there is consequently continued considerable use of 
Continental products. Sheet-making plant and steel 
mills are running at capacity. Departments manufac- 
turing shipbuilding material are now well employed and 
likely so to be well into the autumn. Among the principal 
market quotations for home trade are: Common iron 
bars, 121. 5s. ; steel bars, 111. ; soft steel billets, 71. 7s. 6d.; 
hard steel billets, 8. 10s.; steel ship, bridge and tank 
plates, 101. 10s. 6d.; steel ship rivets, 14l.; iron ship 
rivets, 15l. ; steel constructional rivets, 151. 5s.; steel 
boiler plates, 111. 8s. ; steel angles, 101. 8s. ; steel joists, 
101. 88.; Tees, 111. 8s.; fish plates, 131. 10s.; black 
sheets, No. 24 gauge, 141. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 171. 5s. 

Scrap.—Supply of heavy steel scrap still falls incon- 
veniently short of requirements. Prices subsequent to 
July 1 have not yet been fixed, but agreement as to 
values for delivery next quarter is expected to be quickly 
Users of machinery metal can place orders at 
80s. to 82s. 6d., and light cast iron is on sale at 60s. 








Rapicon Worm Repucinc Gear.—We are informed 
that the range of Radicon worm reducing gears, 


| manufactured by Messrs. David Brown and Sons (Hudd.), 
| Limited, Huddersfield, has recently been i d by 





—— = 
NOTICE OF MEETING. 

|  Instrrution or Civit Enornerers.—Tuesday, June 20, 

16 p-m., Great George-street ,Westminster, 8.W.1. Lecture : 


The Design of Bomb-Proof Shelters,’ by Dr. David 
Anderson. 


} 


| 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


New Glass-Technology Department.—Built at a cost of 
40,0001., the new Glass-Technology Derartment of 
Sheffield University has been opened by Lord Riverdale, 
the world-famous industrialist. On the und floor are 
laboratories devoted to researches on different groups of 
x sere properties of glasses. On the second floor are 
aboratories for teaching and research associated with 
the chemistry of glass. One of the smaller laboratories 
is to be equipped for special branches of research, 
particularly fundamental studies on silicates, gas analysis, 
and the chemical durability of glass. The experimental 
glass-melting room is equipped with a variety of furnaces, 
gas-heated or electrically-heated, and facilities are pro- 
vided for research on problems of furnace design and 
construction, in addition to glass-melting operations. 
The greater part of the cost of the building been 

rovided by firms in the glass and allied industries. 

he Department was a pioneer institution, but in recent 
years similar departments have been set up in universities 
abroad. After the opening ceremony, the university 
conferred honorary degrees on Mr. 8. B. Bagley, president 
of the Glass Manufacturers’ Association, an PB, P. 
Dudding, . member of the research staff of Messrs. The 
General Electric Company, London, and a t-president 
of the Society of Glass Technology. — 

Iron and Steel.—Business continues brisk on inland 
account, but export business is adversely affected by 
the unsettled international situation. Lord Riverdale, 
who has just returned from America, states that the 
economic position there is definitely bad; there is a 
lack of confidence. He adds: “If something can be 
done to blow away the clouds that are over us, and 
give us confidence, I believe we are on the verge of one 
of the biggest steps forward in the improvement in the 
standard of living of the peoples of the world.” Immense 
research work has been done in recent years and a large 
number of inventions wait to be carried out, but until 
confidence returns nothing can be done.”” A survey of 
industrial Sheffield and surrounding districts reveals that 
all the big steel and engineering works are operating to 
capacity. Compared with a year ago, a much heavier 
tonnage of steel is being consum in works directly 
concerned in the Government’s defence programme. 
Ordinary commercial business is also calling for increased 
supplies. Mr. W. Dodgson, of Sheffield, organiser of the 
No. 3 division of the Iron and Steel Trades Confederation, 
states, in his monthly report, that trade conditions in 
the area are of a very healthy character, so much so 
that certain firms have decided this year to introduce 
staggered holidays instead of closing down for the usual 
holiday period. Open-hearth and electric furnaces are 
operating to capacity, and rolling mills are fully engaged, 
while rod and sheet mills are more satisfactorily em- 
ployed. The malleable-iron trade shows improvement 
Extensions to steelworks and ironworks in this country 
and abroad are resulting in an active demand for a 
variety of equipment, including rolling mills, forging 
presses, and furnaces. The recent run on puis and 
crushing machinery has been well maintained. here 
is a healthy demand for all types of special steels, while 
active conditions prevail in tool manufacture. 

South Yorkshire Coal Trade.—Business on export 
account is not so brisk, though plenty of inquiries are 
coming to hand. The demand for washed nuts is steady, 
while bunker coal is in stronger request. The coke 
market shows improvement. Last week the Humber 
ports shipped 76,000 tons of coal, as compared with 
56,000 tons in the corresponding week last year. The 
inland position shows little change. Industrial steams 
are in healthy request, but there is a reduced call for 
smalls and house coal. Industrial coke is in better demand. 








Tue Enoreers’ Guitp.—The first annual general 
meeting of the Engineers’ Guild was held at Caxton Hall, 
Westminster, on May 24, when Mr. Robert Chalmers 
occupied the chair. The principal business was the 

resentation of the’ new permanent constitution and 

y-laws, the preparation of which was imposed So 
the Council at the inaugural meeting, held in May, 1938. 
Under the new constitution, which was ado unani- 
mously, the qualification for members remains 
hanged, namely, corporate membership of the Institu- 





the addition of a double reduction model known as the 
“RHOD ” type. The new unit is built up from adapta- 
tions of two standard RHO-type units, one for the first 
and one for the second reduction. Ratios up to 10,000 
to 1 can be supplied, making the unit particularly 
suitable for driving conveyors and other slow-moving 
mechanisms. The units are very compact and rigid, so 
that they are suitable for the high torques usual with the 
low final drives for which they are designed. The usual 
cooling ribs are provided, and the primary-reduction 
case is flange and spigot mounted on the second-reduction 
case with an oil-tight and dust-proof joint. The cases are 
made of a special close-grained cast iron. The primary 
case can be mounted with the worm either above or below 
the wheel, giving widely-divergent relative positions of 
the input and output shafts. The complete range of 
reduction gears now comprises seven types; three 
single-reduction units, horizontal, inverted, and vertical ; 
three corresponding double-reduction units; and a 
geared motor type. 


tions of Civil, Mechanical, and Electrical Engineers, 
and Naval Architects ; but there is provision for enlarging 
the scope of membership at a future date, should this be 
considered desirable. addition, a class of associates 
has been created, which is open to graduates of a British 
university, students and/or uates of the four institu- 
tions, and matriculated students of a British University 
who are pursuing a course leading to a degree in engin- 
eering. e annual subscriptions for members and 
associates are 11. le. and 10s. 6d., respectively. A point 
stressed by several speakers, in the discussion subse- 

uently held, was that the aims and objects of the Guild 
do not clash with those of the institutions from which 
the Guild’s membership is recruited, but they cover a 








| field in which those institutions are de by their 
| charters from taking a part. An interesting programme 
|of meetings, to commence in the autumn, is now in 
| ea. The honorary secretary of the Guild is Mr. 
| V. B. Harley Mason,c/o The Midland Bank, Limited, 
1, Central Buildings, Westminster, London, 8.W.1. 




























_ENGI 


THE CUNARD WHITE STAR LINER “MAURETANIA.” 
MESSRS. CAMMELL LAIRD AND COMPANY, LIMITED, BIRKENHEAD. 
(For Description, see Page 701.) 





o2@ lial |e 


—~— 





DininG SALoon. 


Granp Hatt, Casrn Crass. Fie, 17. Tourist Crass Louner. 


NEERING. | [Ju 


NE _16, 1939. 





1939, 


16, 


JUNE 


ENGINEERING, 


4s18NOL 


/ 

nvisev> J 2 C wwanid 
i asiunos 

wi 

nn 
4 F- ‘ E a 
mur ee 
— ‘ ior } 
~ >| 


° @ONNOT Ls1ENOL 


SOVNENOSS LSINNOL 
SPSS] Spo, OPS) SL Si, SL SL SLES) DHS) S 2S) BPS) PE 


== saains ~ wey ows woz0 NIVW °9°baz 


S8d SMOCHIM ICIS _>SSVTD NIav>S SsvI5 1sivno. 











J 
Spvussous ssv1> migw> 





39NNOT — 
-2—--e 


é, 
“nae oy 
mt 


~~ -— 
uigv> 












































- 




















ywani> 4 


230 
sinogs 
ssv7>| weve 


| | rivn Guveoy | 
BAO 3WOO| 











390148 DNINIOI 





i] 








wozaNNS ‘pO1z 





-) 





‘4 
. N 


i 











ONILYOIAVA 














PONVULNS SSVI GUE 


3SNOH 133HM 3 
WOOY LYVHD JO dOL 








zoO0CIlug 

















WOIG SL¥OdS ‘g h1z 
ste — hsterent wen osm ‘o2) 1M “1M 1M eum vam 2M 
y or —- ~~ ~ -881vM° WOO BO 'E™m - — — URI HOC 80'U'M phe — — SOG 80th pa — *elwm- =< -- FSR he FOS he FO ER oa — No Rae "80 — ~ —UBLVM O3NELS0S~ PHC um 095s 'SEB><- UELVM WOO >< — = une LSBNOO > > - atone aaah me a iene wee 
- © = j : ° ‘ ‘ ; oo : ' 2 


|" —aye 
- GION TON GION SON ° 
OH TON ~~ os ~ woos a1OW 9°ON STaNNNL 44VHS 
eron x ‘ ~ sO.vyusNngo woow BNIONE 
oouv> @10H $°ON 
“91g43a 


oouv> 
souvmais 


“Md SLUOdS 


~~, 


Ni 














ost oot 


(‘10L 2bnq 208 ‘uoydisosag 40) 


‘CVAHNAMUIA ‘SHAANIONA GNV SUA TINGdIHS ‘GALINIT ‘ANVANOO GNV GUIVI TIAWNVO ‘SUSSAN AM GAALOAULSNOD 


«VINVLAYOVA, AHNIT AVIS ALIHM GUVNND AHL 











“1ITAXX ALV Id ‘6E61 ‘91 ANOf ‘DPNINAANIDONGA 





wvisdv> 


@ DNILWDIAVA 


EE ePNene=| 
eae miPyiB 7 = “4 ce 


sielslsleisisl ele) s dsl sbsicbels 


oT ” ows 


> —s wigv> SSv12 asinno. 


vwaNni> 
mgpoomeegy= lk =3) 
joNnO7 aswenoal 
how + 
i) 


9 
TIwH awvED Fo “eu | 


ry / 
— — : 4 = - | We 4 
aoe ’ Sand4vH WENT 7 
oO 


s 
TIWH OnvuD, 
uaAO SWOO! rile . 


ssvi> sia@v> 


NOLLVOOW WOODY NIEWD 
Se 
el) 

savoessy 


INES SIND 
- 
oa0 NIaYv> 


4230 JOVNINWON ‘g‘h1y 


290/u98 DNINDOU 


woaaNNS ‘p'O1y 
































—_— 


ONDTEINEINE ee 3 mem fem 10 | wo zo 


= 
38 
ms 
fey 


— ) 


- oo : ma] : ; £ ; wO30 4 “Zaz 
— —o—e “ot 2% f : " 
—1—_ esteco a31002 sniug ‘om =) as $3 jl 
5 05 54 ea b ; > Be 



































= wos t.__4 1+ --+ 









































wm 





~S$Ouvmais 





























































































































_—_}— ~ 
+ | ———, wozaa ‘o1'hry 
ee <———— "ww — — —— 
a — > WWODDY “SYNIDNI— — > Nendiidieid ata 
erm Wy piIpslssacy ”6CUC«srsé‘<i«*S s is aro _48n 
ee rs APs v ‘ 5. e ele neta 
pagss OMIOVET—_ _ a C4 Be t le4$e% <] é ad be s taj_ oi 4 —. 2 & £ Sille mh 
=e eseelesrc leshel eos ‘ § pelejref eyes = 3 bs 
- z t 8 NOOTYS ONINIO ‘ ale |" esleyceleyceley>* he dbelte 
—- oie % tlelzlel + 0 4 iJ _ “ * 
_— oom =] || onsvs z 
Ssaw oT Bi woawn ai 3 & LSA) t3awwns ; > Bee é : : 
auois —b . - —- --G ott —-—+$ — - —_- ” —-» # 
rial ae == a deem gets fe] aS tar iL 
= 32vdS *234u 5) | waeat 3 > bo s tl edse z Ow hs 
P3 oy 
~h==} 8M4qu9 rd ous 2 5 AG - & ‘SL See 
——— fave o LE Ni of: Zi{e ? £429) 5) 540! waht 
- tar ie 7145 “ ele<btts th” —3 4 zl est ® ° 
P8omI25 5 . ow yar Tile ot r fl * ov ele 7 ee ae a 
NlOway 7] AL bal a oO ° i =i =: “~~ ¥ 
beind S7VLidson . eimies $2 oimied o1M oumies ns ST ow W390 2G 
}*---—------------ NOILVOOWWODOV SSW1D OwE— — — — — - — —— me oleasanes be — — —"WININODOY “SUNIONI— — —a| 
ontowa7 : 
19 Gie-2 eo - 
wolwaowwoso" SS¥ 






. [or «= +B- oo 
Noo lWs 
a 2-- 2 

7 - OnINIG — 
- 2 NI? _ e--68 
4siuno. 






---8--m--m-- 


Nootws 


&---8-- 


z 











‘we DIOWS 
SsvT2 ove 








t 








4a 





wosa g ‘gs ‘617 






























































—= Madeqslesclecals 
__s9NNO7 
SSVID ve rn ra a Oe \ /) | te bard | 
f _ ay. SS 
‘ ‘ zt . " 
: ~~ - Pa No ee ee" Qo 
; if easvi SZ Nagy | fa 2 
Su LL NootTWs NNN isv! 
‘4 — ---t- Aseey Zoninia - --+4-—¥ - : es 
> : r oF ity. “eee my Onmows H oO 
L BBAO aWwoa eShele§ Cale ; nes ci 
t sis - __ WWaNID 7 \, x — enews 
— S$8v13 ong ioe kee -— arte. tT? tf rT :o » ge! 
= thigheht| ch clc[a]cllz pz] c Bde cleetledzisdsziedcleccdetic| clelcbelcleMle SOVNENEES JSR ——— 
ows +t J Sa ee at sis BIL 1 pt $$$ ‘yoz0 v ‘Lh 
ews wwe ves wus a — 












































1939. | 
ENGINEERING. 


Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W. C2. 


We desire to call the othention,. of our readers to 
the fact that the above is our SOLE ADDRESS, | 
and that no connection exists Eioemn this J Journal | 

and any, Ya publications bearing somewhat 


similar 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE Noumper—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND . FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata}, payable in advance :— 


JUNE 10, 











For the United Kingdom . £3 5 O 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies. #3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 








When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, -etc., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be | 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained | 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into ee columns, of 2} in. in width. | 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 


later than first post on Wednesday. Alterations 
to standing advertisements must be received 








at least 10 days previous to the day of | 


tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be) 
taken as correct. The proprietors will not hold | 
themselves responsible for blocks left in their 
possession for more than two years. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial | 
Bank, Limited, Charing Cross Branch.” Post Office | 
Orders should be made payable at Bedford Street, | 
Strand, W.C.2. 


AGENTS FOR “ ENGINEERING.” 





AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney 
Brisbane, Perth. Angus and Robertson, Limited, Sydney 
H. A. Goddard, Limited, 2254, George-street, Sydney ; 


Spring-street, Sydney; Parsons | 

280, Castlereagh-street, Sydney ; 
r vee and Company, Townsville, North Queensland ; 

. Rigby. Adelaide, South Australia; Tait Book Com- 

boda 349, Collins-street, Melbourne, (.1. 

beLeruM: Brussels: E. F. Satche ll, 5, Avenue Defré-Uccle. 
W. H. Smith and Sons, 71-75, Bld. Adolphe Max. 

Canada, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King-street, East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Godsbanegade, 1. 

EDINBURGH : John Menzies and Company. Limited, Rose-street. 


Tait Book Company, 8, 
Bros. Publishing Company, 


FRANCK, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

GerMany : ALA Anzeigen-Aktiengesellschaft, Potsdamer Strasse 
68, Berlin. , 

GLAsGow : William Love, 219A, Argyle-street. John Menzies and 


Company, Limited, West Nile-street. 


InprA: D. B. Taraporevala, Sons and Company, Hornby-road, 
Bombay 
Iraty : U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 


and any post office. 


iAPAN, Tokio : Maruzen Company, Limited, and all branches. 


LIVERPOOL : Mrs. Taylor, Landing Stages. 
MANCHESTER : John Heywood, Limited, Deansgate. 
New ZEALAND: Gordon and Gotch, Limited, Wellington, | 


Auckland and Christchurch. 


Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, 
41 and 43. 
SouTH AFRICA: Central News Agency, Limited. Head Office—- 


Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and _ book- | 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 
SOUTH AMERICA: Mitchell's English Book Store, Cangallo, 
576-580, Buenos Aires. | 
TASMANIA : Gordon and Gotch, Limited, Launceston, Hobart. 


UNITED States, New York : For subscriptions, The International 
News Com} ny, 131, Varick-street. 
Foreign Publi 


street. 


For advertisements, | 


lishers Representatives, Inc., 19-25, West 44th- | 





|eyes of the public, 





_ENGINEERING. 





CONTENTS. 


|The Cunard White Star Liner 
(Illus.) 

Literature.—Engineering Applications of Aerial and 
Terrestrial Photogrammetry. Fundamental 
Electriones and Vacuum Tubes. Aircraft De- 
sign: Vol, I. Aerodynamics. Laboratoriums- 
buch fiir Gaswerke und Gasbetriebe aller Art : 
Part 2. Untersuchung von Gasen 

Welding in Chemical Engineering (JWus.) 


PAGE 
” 


* Mauretania 


j 
Sometimes chance plays an overwhelming part in 
determining a site. When Mr. William Morris 
started repairing and then making bicycles, he did 


.701 | not consider whether Oxford was a suitable location 


| for the motor-car works he was later to establish 

|there: it grew, and naturally it grew in his home 
| surroundings. When the tariff induced a French 
| manufacturer to start a branch plant in this country 
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In another case an engineering works, which had 
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THE LOCATION OF INDUSTRY. 


Not many years ago, it would have been necessary | 
to explain what is meant by the “location of | 
industry,” and why it should be considered a subject 
| of sufficient importance for study. To-day, with the | 
problems of the Special Areas continually before the 
with the growth of Government- | 
backed trading estates, with the Service Depart- 
ments taking into account the location of works | 
tendering for arms orders, and providing for the | 








| duplication of those specially vulnerable, and finally | 


with a Royal Commission in being, which has been | 
considering the subject for nearly two years and 
which must have accumulated a bulk of evidence | 


| approac hing a record even for a Royal Commission, 


| there is scarcely any need to enter into explanations. | 

P.E.P. (Political and Economie Planning) claim | 
| to have been the first organisation to direct atten- | 
tion to the problems of industrial location in this 
country, and their recent report on T'he Location of 
Industry in Great Britain* is certainly the first com- 
plete statement of them. To those engaged in 
industry who have used the earlier reports of P.E.P. 
on iron and steel, cotton, building and coal, it will 
be unnecessary to point out the value of the impar- 
tial factual background which forms the basis of the 
report. Some may find certain of the recommenda- 
tions, such as that for the formation of an Industrial 


72 4 question of * 


723 
726 
726 


>» | that of others. 

‘linkages ” very clearly. The engineer- 
ing and metal industries in the Birmingham area 
provide many examples, and also examples of 
industrial evolution such as the chain, cycles-motor- 

| cars-aircraft. 

All this might be described as the industrialists’ 


796 | point of view with regard to industrial location 
729 | the problems which face the individual or the board 
729 | when a new factory development is afoot ; 

730 li is a completely different aspect to the whole question, 


but there 


; | namely, the reactions of the industrialists’ choice 
on the community as a whole. The man in the 


— | street tends to see these results pictorially in the 


| Shape of derelict factories, slag tips, land laid waste, 
| good agricultural land withdrawn from agriculture, 
| unemployment in once prosperous towns, depopula- 
tion in some areas, and intense congestion in others. 
Such a view is undoubtedly unfair to industry as a 
whole, which usually, after all, brings with it an 
| increase in the earnings and standard of living of 
| the workers employed; but it is symptomatic of 
| the feeling that all is not well in letting the indus- 
| trialist go where he likes. The State is very closely 
| affected by his decision : if a large new works springs 
| up—for example, the Corby works of Messrs. 
| Stewarts and Lloyds, Limited—the State -has to 
provide social services such as educational facilities, 
|and the local authority also may have to provide 
| social and utility services on a big scale. If, on the 
}other hand, a big works becomes derelict—for 
/example, t the Dowlais works at Merthyr—the State 
is left with a surplus of services on its hands. 

The report points out that, conversely, the State 
|exercises a number of powerful but quite unco- 
| ordinated discriminatory influences which affect the 
choice of location of the individual industrialist. 
Tariff policy favours areas where the protected goods 

| are produced, and bears hard on the areas depen- 
|dent mainly on exporting industries. The agricul- 
tural subsidies are highly localised in their influence ; 
70 per cent. to 75 per cent. of the sugar-beet subsidy 
was found to go to six counties. The assistance to 
the zinc industry is confined mainly to Avonmouth 
and Swansea. The placing of Government con- 
tracts has recently become a factor of enormous 
importance, and the effects on a wide surrounding 
area of the decisions, for instance, to build the 
enormous arms factories at Chorley, Bishopton and 
Bridgend, can scarcely be overestimated. The 


} 





Development Commission with licensing powers over 
all industrial undertakings, too drastic for their | 
liking, but if alternative proposals are to be framed, | 
these must take into account the facts as they are. 
Whether they know it or not, most industrialists | 


are concerned at one time or another in their career 


with some of the problems of industrial location, | 


16, ‘Queen Anne’s Gate, Renton, S.W. 1. 


* P.E.P., 


| Price 10s. 6d. net. 





argument of the report is built up, therefore, towards 
the need for conscious planning of national policy 
with regard to the growth of new industry, and 
perhaps the most important chapters are those on 
the * Need for Balanced Regional Development ” 
and on the “ Aims of National Industrial Policy,” 
in which the basis for such planning is discussed. 
In the former, the arguments for and against 
specialisation in individual towns and districts are 
clearly put. There is no advocacy of a narrow 











716 


local economic nationalism, but, in general terms, 
there is little doubt that many of the troubles of 
the Special Areas have arisen through excessive 
dependence on one industry. In times of past 
prosperity a high proportion of the population has 
heen attracted into that industry, with the result 
that, when it declined, there were no “ growing 
points ” from which other industries could develop. 

The need for a certain measure of industrial 
diversification is implicit in the whole idea of the 
Ciovernment-backed trading estates such as Team 
Valley, Treforest and North Hillington. The actual 
numbers so far employed may seem small in relation, 
for instance, to an announcement of the number of 
men thrown out of work by the closing of a big 
colliery ; but the point is that the factories attracted 
to these trading estates offer, in the economic sense, 
growing points for new industries and opportunities 
of diversification of employment and, in the psycho- 
logical sense, hope of social regeneration. A whole 
chapter of the report is devoted to a discussion of 
trading estates, with illustrations of the types of 
companies accommodated on them, and to a very 
convincing summary of the reasons why trading 
estates attract the industrialist. Distinction is 
drawn between estates such as Trafford Park and 
Slough, operated on normal commercial lines by 
joint-stock companies ; estates, such as Letchworth 
and Welwyn, developed in connection with town 
planning schemes; and estates sponsored by the 
Government as part of the Special Areas legislation. 
This chapter should be of practical assistance, for 
instance, to the small engineering company about 
to establish a works, and anxious to limit the amount 
of capital required, and also to make full use of the 
very wide powers of capital assistance which can be 
extended in such circumstances by Government 
agencies. The same applies to the long section in 
which is discussed the influence of finance on the 
location of industry. It is extraordinary how little 
the average small and medium-sized industrial 
enterprises—and this includes a very large number 
of engineering companies—-know of the mechanism 
of the City of London, and the classification, by 
name, of the chief institutions concerned directly 
or indirectly with industrial finance should be of 
value. "These include the five chief banks and also 
the smaller merchant banks, the financial trusts, 
the specialised finance houses, and the chief stock- 
brokers handling new issues. A separate chapter 
is devoted to considerations of defence (chiefly 
against air attack) in the location of industry which, 
if anything, have increased in importance in the few 
weeks since the report appeared. 

Such is the general scope of the report ; there 
are, however, many interesting sidelines. Thus, in 
dealing with the influence of skilled labour, it is 
suggested that the process of replacement of skilled 
craft labour by machinery has not diminished the 
demand for skilled labour so much as changed the 
nature of the demand. Technical 
mechanisation may have two effects : 
the demand for semi-skilled machine operators 
men whose skill takes the form of adaptability and 
intelligent knowledge of machine jobs, as compared 
with the older types of craft skill; and at the same 
time to give rise to a demand for super-skilled men 
both for the maintenance of expensive and intricate 
plant and for such operations as tool making, the 
importance of which is increased by mechanisation. 
This latter class is among the most mobile of all 
classes of labour, and it is suggested that the need 
of particular skill is gradually losing its relative 
importance as a localising factor. 

Attention is drawn to the training provided by 
several works—for example, that of Messrs. Glenfield 
and Kennedy, Limited, in engineering—for parti- 
cular kinds of skilled labour, and it is suggested 
that, generally speaking, there is a certain bias in 
technical training towards the methods and_pro- 
cesses of the older industries. Education should be 
ahead of industry's requirements, but in practice is 
usually behind. While the conclusions of the report 
are directed mainly towards the legislature, there 
is much material] in it which is of practical interest 
not only to industry, but also to those who fee] that 
the measures so far introduced to meet the troubles 
of the Special Areas fail to reach the root of a 
problem which should be tackled without delay. 


progress by 
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ELECTRICITY SUPPLY AND 
FUEL CONSUMPTION. 


THE annual official return of electricity generated 
at and fuel consumed in the public electrical 
generating stations of Great Britain, during the year 
ended December 31, 1938, which has been recently 
published,* is slightly modified in comparison with 
its predecessors. The comparatively small number | 
of railway and transport and non-statutory stations, 
which have been included for many years, are now 
relegated to an appendix, an arrangement which is 
beneficial, as the statistics from these undertakings 
are often lacking in completeness. In the main 
return, 374 stations are included, a number which | 
is 18 less than that of the previous year. The| 
difference is due to the discontinuance of generation | 
at 21 stations before January 1, 1938, to the opera- | 
tion of one existing station, which did not generate 
during 1937, and to the inclusion of two stations, 
which became part of authorised undertakings 
during the year under review. The tendency to 
concentrate the load in a few of the larger and 
more modern stations was continued, and it is 
interesting to note that only 69 plants out of the | 
374 are included in the “ three-shift ’’ category. This 
position, satisfactory as it is on economic grounds, 
renders comparison dangerous between the load 
factors given in the return. As was the case last year, | 
this figure is now based on the hours of generation 
(including banking), and is not given at all where 
these hours (excluding banking) were less than the 
equivalent of one-shift operation. The figures for 
average fuel consumption and thermal efficiency 
have also been omitted in such cases. 

The total amount of electricity generated in the 
374 stations under review was 24,372,068,431 kWh, 
an increase of 6-4 per cent. on the corresponding 
figure for 1937. This represents a considerable 
slowing down in progress over that shown in the 
previous return, when the rate of increase was 
12-31 per cent. It is probably mainly to be 
explained by the industrial situation, although it 
would be interesting to know whether saturation 
is playing any part. An answer to that question 
must be awaited until more detailed statistics are 
available at a later date. Of the total electricity 
generated, the proportion used on the works was 
of the order of 5-3 per cent., making the total sent 
out 23,089,461,414 kWh. The consumption of coal 
and coke was 14,186,011 tons, an increase of 1-1 per 
cent. and of fuel oi] 20,273 tons, as compared with 
23,816 tons in the previous year. Of the total 
output, 21,948,419.131 kWh, or 95-06 per cent., 
was generated in steam stations, which is practically 
the same proportion as in the year before. The per- 
centage generated in oil-engined stations fell from 
0-28 per cent. to 0-23 per cent., and that in waste- 
heat stations from 0-52 per cent. to 0-43 per cent. 
On the other hand, the proportion generated in 
water-power stations rose from 3-47 per cent. to 
4-27 per cent. In this connection, it is interesting 
to note that, while the increase in output was 
general over the whole country, the output from 
South Scotland, where, of course, the stations of 
Galloway Water Power Company are situated, rose 
by as much as 33-9 per cent. An even larger 
increase—37-93 per cent.—was noted in East 
England, while in the North of Scotland it was 
24°34 per cent. The lowest increase—3-09 per 
cent.—was in North-West England and North 
Wales. Incidentally, this area had the second 
largest output, the figure being 3,880,813,914 kWh, 
though it was closely followed by Central England 
with 3,624,851,154 kWh. As in previous years, the 
area with the largest output was South-East 
England, the figure being 7,638,516,812 kWh, an 
increase of practically 6 per cent. over that of 1937. 


As regards individual stations, the Battersea | 


station of the London Power Company again 
headed the list with a fuel consumption of 0-9 Ib. 
per kilowatt-hour sent out. This excellent figure 
compares with that of 0-92 Ib. for 1936, and of 
0-94 lb. for 1937. The station of the Fulham 
Borough Council also reached a consumption of 
1-0 Ib., compared with 1-04 Ib. in the previous 
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year, while at the Dunston B station of the North- 


| Eastern Electric Supply Company the figure was 


only fractionally higher at 1-11 lb. At 29 other 
stations the consumption was less than 1-5 lb. per 
kilowatt-hour sent out, while at a great many more 
it was only slightly in excess of this arbitrary line of 
demarcation. That the position is still improving 
is shown by the fact that the average fuel consump- 
tion for all stations was 1-45 Ib. per kilowatt-hour 
sent out, compared’ with 1-51 Ib. in 1937. In 
thermal efficiency, the Dunston B station of the 
North-Eastern Electric Supply Company headed 
the list with a figure of 27-85 per cent., thus usurping 
the place which has been held for some years by 
the Battersea station of the London Power Company. 
The figure at that station was 27-63 per cent., 
which compares with 27-7 per cent. last year. 
Actually, Dunston B improved its performance 
from 27-38 per cent. to the figure just stated and 
it is probable that this is mainly if not entirely 
due to the flue-gas re-heating of the steam between 
the high and low pressure cylinders of the turbines. 
It will be interesting to see how long these stations 
keep their place now they are to be faced with the 
competition of forced circulation plants, operat- 
ing under such steam conditions as those now being 
employed at Brimsdown. 

Twenty-eight other stations had an efficiency 
exceeding 20 per cent., which compares with the 
total of 26 for 1937, thus showing that a progres- 
sive improvement is occurring. The station with 
the largest output was again Battersea, with 
1,209,025,500 kWh generated, and a maximum load 
of 232,400 kW, the corresponding figures for 1937 


| being 1,148,919,400 kWh with a higher maximum 


demand of 233,050 kW. The running hours 


|of the oil-engined stations have been so much 


reduced that it is not worth while to give figures 
for their thermal efficiency as we have done in 
previous years. 








NOTES. 


H.M.S. * THetis” Iyquiry. 


On Monday last, both Houses of Parliament passed 
a resolution setting up a tribunal to investigate and 
report on the loss of H.M.S. Thetis, which foundered 
in Liverpool Bay, on Thursday, June 1, with the loss 
of 99 lives. The tribunal will be presided over by a 
High Court Judge—Mr. Justice Bucknill—who, it is 
announced, has expressed a desire to have three 
assessors, one a naval officer with experience of 
submarines, one an Elder Brother of Trinity House, 
and one a skilled practitioner in the science of naval 
architecture. These stipulations have been fulfilled 
by the appointment of Captain G. C. Paton, R.N.. 
and Captain A. H. Ryley, who respectively possess 
the first two of these qualifications, together with 


| Professor T. B. Abell, who, as is well known, occu- 


pies the chair of Naval Architecture at Liverpoo! 
The sole function of these gentlemen 
will be to assist the Judge, and they will have no 
responsibility for the findings of the tribunal. As 
regards procedure, the tribunal will be invested 
with powers to take evidence on oath, to enforce 
the attendance of witnesses, and to compel the pro- 
duction of documents. Nothing should, therefore. 
prevent all facts being disclosed, as far as that is 
humanly possible, nor an examination into the 
present procedure of conducting the trials of new 
submarines, upon which, as we pointed out last 
week, some critical review is desirable. Unfortu- 
nately, of course, material evidence on this point 
may be hard to come by and there is something in 
the contention of Mr. Arthur Greenwood, M.P., that 
the inquiry should not be completed, nor the report 
published, until the Thetis has been raised and 
thoroughly examined. This may mean some delay 
under the conditions existing in Liverpool Bay, but 
this should be justitied by the results. In the mean- 
time, we hope that comment, especially uninformed 
comment, will be moderated. The matter is too 
serious for the issue to be clouded in any way. 


THe Brrarupay Honours List. 


The Honours List, which was published on the Sth 
instant on the occasion of His Majesty’s birthday. 
contains even fewer than usual names of those who. 
for one reason or another, will be familiar to engineers. 











JUNE 16, 1939.] 


The recipients, to whom we offer our congratulations, 
are, moreover, mainly drawn from official circles. 
Knighthoods are conferred on Mr. G. V. Bewoor, 
Director-General of Posts and Telegraphs, Indian 


Civil Service ; on Mr. F. Carnegie, M.Inst.C.E., Chief 


Superintendent of Ordnance Factories, War Office ; 
on Professor O. W. Richardson, F.R.S., Yarrow 
Research Professor of the Royal Society ; and on 
Mr. H. G. Williams, M.P., executive director, 
Incorporated Association of Electric Power Com- 
panies. Mr. B. D. F. Docker, chairman of the 
Birmingham Railway Carriage and Wagon Company, 
Limited, and Mr. A. T. V. Robinson, second secre- 
tary of the Ministry of Transport, become Knights 
Commander of the Order of the British Empire. 
Messrs. J. Brierley, engineering inspector, Ministry 
of Transport; C. C. Coote, Air Raid Precautions 
Office, North Eastern Electric Supply Company ; 
W. E. Fisher, A.M.1I.Mech.E., Principal, Wolver- 
hampton Technical College ; A. W. Gray, secretary, 
Institute of Transport; D. A. Howell, superin- 
tending engineer, Public Health Circle, Punjab ; 
and Engineer Lieut.-Commander J. M. Simpson, 
Chief Engineer, Marine Department, River Gambia, 
become Officers of the same Order; while Messrs. 
A. J. 8. Gabriel, Superintendent of Telegraphs, 
India; C. M. B. Mersh, Electrical Adviser to 
the Government of the Central Provinces and Berar ; 
C. Osborne, Electrical Engineer, Admiralty ; and 
R. A. Pereira, District Board Engineer, Madras, 
are appointed Members. Messrs. J. Mackinnon, 
Chief Engineer, North Western Railway, India, and 
C. G. Hawes, Officiating Superintending Engineer, 
Sind, become Companions of the Order of the 
Indian Empire ; and Messrs. A. E. Micallef, manager, 
Water and Electricity Department, Malta, and 
J. T. Turner, Chief Surveyor, Civil Engineer-in- 
Chief's Department, Admiralty, are appointed 
Companions of the Imperial Service Order. 


INSTITUTION OF CIVIL ENGINEERS: RaltLway 
ENGINEERING SECTION. 

It is announced that the Council of the Institution 
of Civil Engineers has approved the formation of a 
Railway Engineering Section which will deal with 
all matters appertaining to the study of that branch 
of engineering, including planning, construction, 
maintenance and research, as well as structures, 
rolling stock and equipment. All corporate mem- 
bers, associates and students of the Institution will 
be eligible to support the section and to register 
their names for the purpose of receiving the appro- 
priate notices, advance summaries and papers. The 
activities of the section will normally include the 
holding of one ordinary meeting of the Institution, 
which will be presided over by the President, and 
will be devoted to the consideration of a paper 
selected by the Section Committee. In addition, 
there will be a number of sectional meetings and 
a’ summer or autumn meeting at which, if thought 
desirable, papers can be read and discussed, and 
visits to works organised. The inaugural meeting 
of the section will be held at the Institution early in 
October, and all members who have registered will 
he advised of the date. No extra subscription will 
he payable by members joining the Railway 
Engineering Section. 

THE ENGINEER AND NAVAL SERVICE. 

It is generally known that trained engineers were 
of considerable use during the Great War for certain 
specialised work in H.M. Naval forces. The recruit- 
ment of such men was somewhat haphazard, it 
being within our knowledge, for instance, that some 
of them were transferred from the Army, in which 
their places could be filled by less highly-trained 
men. The Admiralty, however, are now taking steps 
to create a reserve of engineers which can be drawn 
upon immediately should national defence demand 
such a course. This reserve forms a section of the | 
toval Naval Volunteer Supplementary Reserve. 
Its members will not be required to perform any 
naval training in times of peace, but must undertake 
on enrolment to come up for service in war or 
emergency, when they will receive commissions as 
officers of the Royal Naval Volunteer Reserve. So 
commissioned, they would be employed in various 
capacities, viz., as electrical engineers to assist 
torpedo officers in the Fleet ; as engineers for duty | 
in connection with the machinery of H.M. ships ; or 


ENGINEERING. 








as engineers to assist the technical officers of the 
Fleet Air Arm. Naturally, appropriate qualifica- 
tions are required ; thus, those volunteering for the 
first-mentioned duty should be members of the 
Institution of Electrical Engineers or have equivalent 
qualifications. For the second duty, either fully- 
qualified mechanical or electrical engineers are re- 
quired, preferably those possessing a pertinent 
University degree. For Fleet Air Arm candidates, 
in addition to having undergone a thorough engineer- 
ing training, some knowledge and recent. experience 
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sources, but, in addition, there is a good deal of 
matter of a non-technical] and even popular character. 
There are, for instance, official handbooks and 
/memoranda on the structural protection of hos- 
| pitals, schools and police buildings, on the construc- 
tion and lay-out of trenches, on the construction of 
| the galvanised-steel shelter and on the preparation 
of basements against air attack. The latest con- 
| tribution to this swelling tide of instruction and 
| admonition is another official publication, known as 
| A.R.P. Handbook No. 5, and entitled Structural 


of aeronautical engineering or aircraft design is| Defence, which was issued by H.M. Stationery 


necessary. Candidates must have attained the age 


Office this week at the price of 2s. This is intended 


of at least 21 years on June 3, 1939. Men coming | for the use of engineers, architects and others who 


under the Military Training Act will be eligible, | 
after completing their period of service. The upper | 
age limit for retention on the list will normally be 
30 years, but exceptions may be made. Volunteers 
should apply at once to the Secretary of the Admir- | 
alty (C.W. Branch), Whitehall, London, S.W.1, 
when detailed conditions of enrolment will be sup- | 
plied. There are also vacancies in the Engineering | 
Branch of the Royal Naval Reserve. Candidates for | 
this Reserve must hold Board of Trade certificates | 
and are required to undergo certain periods of 
training in peace. 

THE INSTITUTION OF MECHANICAL ENGINEERS, 

Two events of an unusual character marked the | 
opening of the London Spring Meeting of the 
Institution of Mechanical Engineers, held from 
Friday, June 9, to Sunday, June 11, inclusive. These 
were the award of the James Watt International 
Medal to Mr. Henry Ford, of Detroit, U.S.A., and | 
the unveiling of an historic portrait of James Watt. | 
Both events took place at the reception held at the | 
Institution, on the Friday afternoon, by the Presi- 
dent, Mr. E. Bruce Ball, and Mrs. and Miss Bruce 
Bail. The institution of the James Watt Inter- | 
national Medal and the conditions regulating its 
award were lucidly explained by Mr. H. L. Guy, | 
F.R.S., vice-president, who is chairman of the Watt | 
Medal Committee. As it was desired to recognise | 
not only technical proficiency but creative and | 
organising ability, and skill in applying science to | 
engineering, it had been decided this year to award 
the medal to Mr. Henry Ford. The portrait of | 
James Watt, now installed in the Meeting Hall, had 
been painted by C. F. von Breda in 1792 at the 
instance of John Rennie. in whose family it had 
remained until acquired by the Institution in 1936. 
A replica in the National Portrait Gallery had been | 
claimed as the original, but had been found to be | 
painted several years later than the Institution 
portrait. His Excellency the American Ambassador, | 
the Hon. Joseph P. Kennedy, acknowledged the | 
award in felicitous terms, and said he was sure that 
his fellow-countrymen would join him in expressing 
their appreciation of the Institution’s recognition 
of Mr. Ford’s contributions to the advancement of 
transport. Later in his speech, he alluded to the 
Summer Meeting of the Institution, to be held in 
the United States this autumn, and to the Royal | 
visit now being made to that country. Sir H. Nigel 
Gresley, C.B.E., D.Sc.,» Past-President, then un- | 
veiled the portrait, explaining that he had been 
chosen for this duty as it had been acquired during | 
his year of office. The President then proposed a 
vote of thanks to Mr. Kennedy, Mr. A. Binns, Vice- | 
president, seconding. The meeting then adjourned | 
for refreshments, music and an exhibition of cine- 
matograph films. The evening of Friday was set | 


| separate concluding chapters. 
| it is laid down that the crucial difficulties of struc- 


may be called upon to advise on or design structural 
precautions against air attack and will, it is hoped, 
provide a background for the preparation, with 
the help of professional institutions, of supplemen- 
tary matter covering a representative range of 
protection. The hardbook deals in a series of 
chapters with the “ flight” of bombs and their 
action and effects on striking the ground or a 
structure. The principles of design, which should 
underlie the protective measures to be taken against 
attack by hostile aircraft, are discussed, and the 
actual requirements which must be fulfilled in 


| the construction of the various forms of shelter are 


examined. The application of these principles to 
new and existing buildings are dealt with in two 
As a * general idea,”’ 


tural civil defence lie not so much in devising types 
of shelter to give a specified degree of personal 
security as in designing structures, above all those 
housing vital industries, which shall be inherently 
resistant to damage and serve their purpose effi- 
ciently. This handbook should be of great use in 
dealing with this problem, not the least because 
it will help in bringing together a great deal of 
information which, though both useful and valuable, 
is scattered over a large number of more or less 
unofficial publications. It may be added that 
criticism of the contents of this handbook is invited 
and we hope that the invitation will not be ignored 
by those who can present useful comments. 








THE INSTITUTION OF GAS 


ENGINEERS. 


THE 76th annual general meeting of the Insti- 
tution of Gas Engineers was held in the hall of 
the Institution of Civil Engineers, on June 6, 
7 and 8, under the presidency of Mr. Robert Robert- 
son, M.Inst.C.E., Chief Engineer of the Bristol 
Gas Company. The President welcomed the repre- 
sentatives of overseas gas associations and members 
present from abroad and read greetings from the 
overseas gas associations. A symposium on * The 
Gas Industry Overseas,” a summary of which will 


| be found on page 696 of our issue of last week, 


was presented without discussion. After the formal 
business had been transacted it was announced 
that the president next year would be Mr. George 
Dixon, B.Eng., M.Inst.C.E., of Nottingham. The 
institution’s Gold Medal was then presented to 


Mr. F. B. Richards, M.B.E., M.Inst.C.E., for his 
paper, “ Carbonisation from a Plant Designer’s 
Viewpoint,” read at the 75th annual general 


meeting of the institution on May 31, 1938. The 
H. E. Jones London Medal was presented to Mr. 
E. V. Evans, O.B.E., F.1.C., for his paper ‘ Con- 


apart for a supper-dance and cabaret, Saturday and | siderations upon the Processing of Coal,”’ read at the 
Sunday being spent in visits of various works and | same meeting. The institution’s Silver Medal for 
excursions as detailed on page 620, ante. The| 1938 was awarded to J. E. Blundell, M.Inst.C.E., 
meeting proved both successful and enjoyable, and | for his paper entitled ‘“‘ Experiences and Impres- 
was attended by a number of members from the | sions of Thirty Years in the Gas Industry,” read 
branches, who were thus able to inspect works in| at the annual meeting of the North British 
the London area, not generally accessible, and to| Association of Gas Managers on September 8, 
renew acquaintances in the social events. As is|1938. The institution’s Bronze Medal for 1938 
usual on these occasions, the organisation of the | was presented to W. S. Hubbard for his paper on 
meeting was admirable. | ‘‘ Choice of Gas Storage,’ read at a meeting of the 

Yorkshire Junior Gas Association on January 15, 


THE ENGINEERING PRINCIPLES OF AIR-RAID 1938. 


PROTECTION. 

During the past few months, as a study of the | PRESIDENTIAL ADDRESS. 
columns of ENGINEERING will show, the literature| The President then delivered his address. He 
on the technica] aspects of the problem of air-raid | said that since the formation of a body representative 
protection has increased to a considerable quantity. | of gas engineering in 1863, increasing complexity 
A considerable proportion emanates from official | had come into national life, and this change had 
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been reflected in the work of the Institution of Gas 
Engineers, which was formed from the parent body 
in 1903. The Institution had led the industry 
both in respect to non-technical and _ technical 
developments. The British Commercial Gas Asso- 
ciation was formed under the auspices of the In- 
stitution in 1911 for the promotion of sales and 
service. The National Gas Council grew out of 
the formation in 1914 of the National Gas Com- 
mittee, in which the Institution played a prominent 
part. The need for organisation was greater to-day 
than ever before and the co-operative selling schemes 
for by-products, and various national organisations, 


ENGINE 
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| Armstrong, F.R.S. Murdoch, said Dr. Armstrong,| incident with that of the incandescent mantle. 


had been formed by which the gas industry was | 


enabled to take common action in matters affecting 
its interests. The policy of the Institution of Gas 
Kngineers had consistently favoured the creation 
of special organisations to deal with non-technical 
developments. On the technical side, the District 
(jas Associations performed the valuable function 
of informal interchange of ideas, ‘* which are all the 
more frank, informing and truth-revealing because 
unrecorded, thus providing on occasion correctives 
to impressions created by more discreetly worded 
formal papers.” The President was of the opinion 
that compression would enhance the value of the 
technical papers and that the technical press might 
assist by simplification and by printing “ carefully 
edited contributions of permanent value on separate 
detachable pages.’ 

Education had always been a major concern of 
the Institution, but the ultimate ideal that the 
professional association should be a guarantee of 
professional competence was not completely ful- 
tilled, because the regulations laid stress on the 
general technical equipment of the candidate, 
whereas the tendency to-day was to make use 
of specialists who have not the wide range of 
experience demanded. Supply should be of major 


importance, but while 10) engineers had taken the | 


diploma in Manufacture, 9 had taken it in Supply 
and only 3 in both. The standard required by the 
Institution's examinations was not so high as that 
required by the Universities and certain other pro- 
fessional bodies ; nevertheless the need for highly- 
trained men for the control of both production and 
distribution had become greater since the gas 
industry had become more centralised. Amalgama- 
tion and the development of holding companies 
had reduced the number of free undertakings from 
1,443 to 800. The present educational scheme con- 
tained no provision for training in administration, 
due to the difficulty of adding another subject to 
the syllabus. 

The industry spent large sums on research ; the 
amount spent in co-operative research through the 
Institution was only a small part of the total, and 
as evidence of additional sums, the President men- 
tioned the 100,000/, a year spent by Messrs. The Gas 
Light and Coke Company, and 160,000/. a year by 
members of the Society of British Gas Industries. 
Nevertheless, the research efforts of the industry had 
left much to be desired in respect both of scope and 
co-ordination. A report had now been approved 
und would be put into effect calling for the appoint- 
ment of a whole-time Director of Research and the 
establishment of a Gas Research Board. 

Although the formation of the British Gas Federa- 
tion in 1934 brought together the five national 
organisations, it required strengthening. The out- 
standing feature of each of the national organisations 
was the voluntary and democratic basis of member- 
ship, and each had the inherent weaknesses of 
representing the average rather than the best. The 
diversity of statutory powers, declared (.V., and 
methods of charging for gas and appliances were 
weaknesses due to the inherent defects of this 
organisation, and the organised planning of the 
electrical industry was an example that must be 
followed by the gas industry to meet competition 
with Although essential for National 
Service and of the utmost importance during the 
last war, the gas industry was still hampered by 
obsolete legislation. 


SUCCESS, 


Mvurpocn Memoriat Lecture. 


Lecture, intended 
centenary of the death 


The 
commemorate 


Murdoch Memorial 


the of 


William Murdoch, was then delivered by Dr. E. 


to| 


had been described as the greatest mechanically 
inventive genius that Scotland had produced, and 
his demonstration of the commercial possibilities of 
gas lighting was to him perhaps only an incident in 
a varied and honourable career ; he himself derived 
no advantage from the extended use of gas. He 
experimented first at Redruth, in Cornwall, by 
distilling carbonaceous materials, and being struck 
with the great quantities of gas afforded by coal 
and “ the brilliancy of the light and the facility of 
its production,” to use his own words, he instituted 
a series of experiments in an apparatus * consisting 
of an iron retort, with tinned copper and iron tubes 
through which the gas was conducted a considerable 
distance, and there, as well as at intermediate points, 
was burned through apertures of varied forms and 
dimensions. . . . the gas was also washed with 
water and other means were employed to purify it.” 
As a result of these experiments, he successfully 
lighted his house and offices at Redruth with gas. 
Murdoch was an employee of Boulton and Watt, 
and was engaged in installing pumping engines at 
that time. The partners would not listen to his 
proposal to develop gas lighting, and it was not 
until they gave place to their sons, and James 
Watt's brother also discovered that Lebon, in 
Paris, was working on similar lines, that the young 
Murdoch was allowed to put his discovery into 
practice ; he lighted the Soho works of Boulton 
and Watt in 1802, and in 1805 the firm installed 
a gasworks and lighting installation at the cotton 
mills of Messrs. Phillips and Lee, of Salford. 

The development of gas undertakings, as they 
are known to-day, started in 1812 with the 
Chartered Gas Company, of London, which owed its 
success to Samuel Clegg, who had been appren- 
ticed to Boulton and Watt. Between 1812 and 
1817, Clegg gave a public-service lighting supply 
practically single-handed, having on occasion even 


to go round with a ladder and light the street 
lamps on Westminster Bridge himself. He erected 
works at three stations of the company. He 


patented a horizontal rotating retort, apparatus for 
purifying coal gas with cream of lime, a rotative 
gas meter, and a self-acting governor. In the early 
days there was much opposition to gas. Insurance 
companies considered it dangerous to store gas in 
holders, and the European War which ended with 
Waterloo, coupled with a series of bad harvests, 
had left England impoverished and exhausted. 

Nevertheless, the gas industry went ahead, and the 
better illumination of the streets did much to check 
crime. From 1809 to 1815 gas lighting steadily 
gained favour with the public, and many private 
establishments erected their own gasworks. By 
1823 there were four companies on the north side 
of the Thames. In the Provinces, the Bristol gas- 
works was erected in 1816 to the designs of Samuel 
Clegg, as also those of Liverpool, in the same year. 
In 1818, Brighton formed a gas company under the 
patronage of the Prince Regent, who had his 
Pavilion lighted with gas in 1818. Gas was intro- 
duced into Manchester in 1807, when the Police 
and Improvement Commissioners purchased small 
plant and fixed a single lamp over the door of the 
Police Station, and a Bill was successfully promoted 
by the Commissioners in 1824 authorising them to 
manufacture and supply gas to the public. 

Gas was originally used only for lighting and, accord- 
ing to Accum, “ The extremities of pipes had small 
apertures from which the gas issued and the jets 
of gas being lighted gave a clear and steady flame.” 
Bats-wing and fish-tail burners were then intro- 
duced, but real progress was not made until the 
improved Argand burner, which used an air regu- 
lator, was introduced in 1850; Sugg doubled the 
light given by the street lamps in London with his 
pressure-controlling governor in 1859. The inven- 
tion of the incandescent mantle by Auer von 
Welsbach in 1887, which was put on the market 
in 1891, had a dominating effect upon the technique 
of gas lighting and of gas manufacture, since it 
enabled the candle-power standard to be replaced 
in 1921 by the thermal standard. Already by 
1892 it had been recognised that the candle-power 
standard of 16 candles was too high for economical 
working and should have been 14 candles. The 
introduction of the electric bulb was almost co- 





The upright position of the older mantles was a 
disadvantage which was only removed when it was 
found that, given adequate pressure, a Bunsen 
burner would function well upside down, so that 
the mantle could be inverted. The lecturer paid 
a tribute to the work of the Gas Referees and 
regretted their passing. 

Difficulties were early experienced in the purifica- 
tion of gas from hydrogen sulphide and in 1805 
Clegg tried putting lime into the gasholder tank and 
added a condenser. The difficulty of removing the 
spent lime liquor rendered his plan abortive and th« 
real advance was made at Stoneyhurst College when 
a separate vessel containing lime water was intro- 
duced by Clegg. The lime water was subsequent}, 
replaced by quicklime. Further progress was not 
made until much later, in 1863, by Cross, who 
separated ammonia between the condensers and 
purifiers and thus avoided the stench that was so 
objectionable a feature of the old lime purifiers 
About 1853 Laming mixed iron oxide with the lime 
at the Chartered Company’s works ; but it appears 
that iron oxide was used earlier than this because 
Laming claimed the revivification of oxide in air 
in a patent of 1840. There were eleven different 
purification processes in use in London works in 
1856. By 1872 iron oxide had come into general 
use for gas purification. Dr. Armstrong was of 
opinion that the gas industry should continue to 
improve the purification process and should remov: 
sulphur completely by known processes. The water 
gas process was discovered as a laboratory reaction in 
1780, but was not introduced into gas making until 
1873, when a process making use of the alternate 
blow and run principle was developed. The first 
large-scale production was at the Beckton works 
of the Gas Light and Coke Company in 1890. Dr. 
Armstrong said that the low capital cost of the 
plant per unit of volumetric output greatly enhanced 
its value when used to meet peak demands, although 
there was a division of opinion as to whether the 
changing quality of gas that such a system brought 
about was altogether in the best interests of the 
consumer. 

Some attention was early paid to the possibility 
of using gas for heating, but, although a gas cooking 
stove was invented as early as 1830 by Alfred King. 
little success was obtained until, in 1872, the Salis- 
bury Gas Company began hiring cookers and in 
1874 the Sheppey Gas Company made public the 
excellent results that they had secured by hiring 
lighting and cooking fittings. This example was 
quickly followed by some others. In 1888 a pre- 
payment meter was invented by W. E. Price, so 
that gas then became available in poor households. 
Early in 1892 the South Metropolitan Gas Compan) 
introduced the system of providing a meter, lighting 
fittings and a cooker, and within three years 43.() 
installations were completed and over 29,000 cookers 
installed. Space heating was also introduced quit: 
early in the history of the industry and apparatus 
was available in 1833; by 1838 there was mention 
of a flueless gas stove and by 1850 there were a 
number of gas fires in use. The introduction of the 
Bunsen burner in 1855 simplified the design of 
gas fires, but was not at first taken advantage of. 
The use of an insulating fireback was patented in 
1859. The first fire employing radiants was not 
introduced until 1877, the radiant being in the form 
of a wire mesh ; it was not until between 1904 and 
1908 that the gas-fire radiant was introduced and 
gas fires assumed their present shallow form. In 
1909 the thermal efficiency of the gas fire was about 
29 per cent., but to-day on the same basis it was 45 
percent. The care taken in modern designs of flue- 
less heaters to ensure complete combustion, the in- 
creased range of appliances available, and the 
advisory service of the gas companies were con- 
ducive to the increased use of gas appliances for 
domestic heating. Water heating and the great 
development of the industrial use of gas wer 
modern developments leading to increased use of 
gas. 

Coke was sold fairly readily in the early years of 
the industry, possibly because it was essentially 
a low-temperature product, but later little notice 
was taken of the coke and with the coming of 
carbonisation at high temperatures in _firecla) 
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retorts it became difficult to sell even at low prices. 
As lately as 1892, W. A. Vallon remarked that it 
had taken two generations to impress the public 
with the advantages to be derived from using this 
excellent fuel, not so much due to the stupidity 
of the public as to the indifference of the companies. 
The situation after the Great War compelled some 
action to be taken. Gas undertakings installed 
new coke-handling plant, and the London and 
Counties Coke Association was formed to promote 
the disposal of coke, with the result that to-day 
coke was used for water-heating, central heating 


and in many industries, while there were some 
200,000 open coke fires for domestic heating in 
London. 


Tar was for long a nuisance, although the first tar 
distillery was erected as long ago as 1822, in Leith, 
by Dr. Longstaffe and Dr. Dalton, who sent the 
volatile oil to Mr. Mackintosh for dissolving rubber 
for the manufacture of waterproofs. In 1838, 
Bethell invented a method for preserving timber 
by impregnation with the heavy oil distilled from 
gas tar, and it was probably from about that period 
that coal-tar distillation dated, although most of the 
tar produced on gasworks continued to be used for 
heating the retorts. The quantity of tar produced 
in this country had risen from 450,000 tons in 1883 
to 1,800,000 tons to-day; a notable outlet had 
been for tarring roads. In 1907, Great Britain had 
only 100 miles of tar-bound surface, which had 
increased to 7,000 miles three years later. The tar 
which was once so serious a problem has made 
modern road transport practicable. Dr. Armstrong 
considered, however, that tar was still disappointing, 
and that the products of the tar industry had yet 
to be properly evaluated ; there was room for several 
men like Perkins to help in this investigation. 
Ammoniacal liquor had had a chequered history ; 
first a nuisance, then a source of considerable revenue 
through its conversion into sulphate of ammonia, 
and lastly, owing to the development of the synthetic- 
ammonia industry, again little better than a nuis- 
ance. The profitable operation of ammonia recovery 
to-day demanded centralised working-up of the 
products. 

The fortunes of the gas industry were being 
affected by the changing habits of the people. The 
old home life was disappearing, and houses were 
hecoming little more than dormitories. Tinned 
foods were eliminating cooking, and there was a 
disposition to install elaborate apparatus for short- 
period use. Consequently, although the gas industry 
had more customers, they used less gas per head. 
The industry had now to give service maintenance 
as well as to supply gas. It had to make the best 
lise of secondary products, but it was important to 
realise that the sale of coke at present prices in- 
creased the revenue, but diminished the profits of 
the gas company, owing to the incentive to complete 
vasification now under investigation. It was likely 
that the gas industry would find it profitably com- 
pletely to extract the benzole from its gas. Tar was 
regarded as unsatisfactory, and modern develop- 
ment in the oil industry indicated that it might be 
profitable to crack the tar to elementary gases and 
re-synthesise these to liquid hydrocarbons of high 
octane number. It was possible to conceive of 
much of the gasworks plant being devoted to making 
petrol from synthesis gas during the summer, and 
research should be undertaken on these lines. 
There was also the possibility of making dry ice 
from the CO, contained in coal gas, and Dr. Arm- 
strong envisaged an enlargement of the functions 
of the gas industry to bring it more into the chemical 
field. It was necessary that the industry should be 
more chemically minded if it were to keep abreast 
of the times. 

(To be continued.) 








Farapay House JouRNAL.--We have just received a 
copy of the jubilee number of The Faraday House 
Journal, the organ of Faraday House Electrical Engin- 
eering College, 62-70, Southampton-row, London, W.C.1, 
which was established on December 1, 1889. In addition 
to the usual accounts of student and old-student activities, 
the number contains the second of three articles by 
Dr. Alexander Russell, F.R.S., on the history of the 
College, and other articles on “* The Power Factor of a 
Non-Linear Circuit,” by Mr. 8. O. Pearson, and “A 
Practical Aspect of Long-Distance Electrical Trans- 
mission,” by Mr. F. Zavala. 
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ERING. 
THE LATE MR. A. BERLHE 
DE BERLHE. | 


THE news of the death, in Paris, on June 2, of Mr. | 
Abel Berlhe de Berlhe, after a brief illness, will be | 
received with regret by naval architects and marine | 
engineers in many parts of the world. Mr. de Berlhe, | 
who was sixty-eight years of age, was Chairman of the | 
board of directors of the Bureau Veritas, 31, Rue | 
Henri Rochefort, Paris, 17e. He began his career in | 
the French merchant navy, after studying at various | 
maritime schools and naval colleges, and took part as | 
a master mariner in the Madagascar Campaign of | 
1895-1896. His long connection with the Bureau | 
Veritas, which extended over a period of just over | 
forty years, began in 1898 when he entered the | 
service of the Society as assistant surveyor, and was | 
posted to Dunkirk. In the following year, however, | 
he was appointed engineer at the central offices of the | 
Society in Paris, where his brilliant qualities soon | 
attracted the attention of his chiefs. In January, | 
1906, he was made chief engineer, at the early age of | 
thirty-five, and this period was marked by the com- | 
mencement of a collaboration with public authorities | 
and Government Departments which became increas- 
ingly close and cordial with the passage of time. Mr. 
de Berlhe, for example, played an important part in 
the preparation of the Law of April 17, 1907, relating 
to safety in maritime navigation, and, for his services, 
was appointed Chevalier of the Legion of Honour. 
In 1912, he was one of the official delegates at the | 
International Conference on the Safety of Life at Sea, 
held in London following upon the loss of the Titanic. 

During the war, Mr. de Berhle was mobilised as an 
officer in the French Navy and took an active part in 
various missions in France and other allied countries. 
He was employed for some time at the French Embassy 
in London, and for his services was promoted to the 
rank of Officier of the Legion of Honour and also 
received the O.B.E. In October, 1919, he was given 
a seat on the board of directors of the Bureau Veritas, 
and on January 1, 1923, was appointed managing 
director. In 1929, he was a member of the French 
delegation to the International Conference on Safety | 
of Life at Sea, and in the following year occupied a 
similar position in connection with the International 
Conference on Load Lines, both of which conferences 
were held in London. In recognition of his services he 
was appointed an Officier du Mérite Maritime on the | 
creation of this order. On the death of Mr. Charles | 
Lefebvre, Mr. de Berlhe was unanimously elected to 
succeed him as Chairman of the Bureau Veritas on 
November 10, 1937, and he continu. © activity until 
his death. He became a member + Institution of | 
Naval Architects in 1907, and wa. long a vice- | 
president of the Association Technique Maritime et | 
Aéronautique. 











THE OVERSEAS MEMBERS’ CON- 
VERSAZIONE OF THE INSTITU- 
TION OF ELECTRICAL ENGINEERS. 


THE conversazione, which has been held for many 
years at the Institution of Electrical Engineers for 
the purpose of bringing overseas members who may 
be visiting the country into closer personal contact | 
with the president, council and staff, was successfully 
repeated on Tuesday of this week. Representatives 
from some dozen countries were present at Savoy-place 
and were received by the president. They were subse- 
quently provided with some excellent technical material 
by Mr. Ll. B. Atkinson, who delivered a short talk on 
‘* Institution Recollections.” This enabled those from 
overseas who, as the lecturer pointed out, were mainly 
of the present generation, to learn something of the 
early days of the body to which they belonged and of 
those who played a leading part in its foundation. No 
better exponent of this theme could have been found 
than Mr. Atkinson, who is one of the comparatively 
few now remaining who have had personal acquaintance 
with those of whom he spoke. 

The Institution began in 1871 as the Society of 
Telegraph Engineers, and was the third attempt to 
found a society representative of those engaged in 
the great telegraph companies and in the manufacture | 
of the apparatus which they used. For the first few 
years of its existence its activities were entirely devoted 
to this subject, but in 1876 came the invention of the 
electromagnetic telephone, which was described to the 
Society by its inventor, Alexander Graham Bell, at 
a special meeting in 1877. This was followed a year 
later by the Edison carbon transmitter, while, in 1878, 
Preece exhibited an Edison phonograph which he 
stated was only the second of its kind to be constructed. 
In the same year, C. W. Siemens, who had been the 
first president of the society, occupied the chair for 
the second time, and though his address dealt largely 
with technical and other matters connected with land 
and deep-sea cables, he also reviewed the gradual 
awakening of engineers and others to the importance 








| of electric lighting and went on to give some interesting 


facts and figures relative to the electrical transmission 
of power. In the same year the acting secretary sub- 
mitted a report on the Jablokoff candle, which was the 
first form of electric light. In a period of about 
eighteen months, therefore, the Society and the public 
had placed before them the beginning of the telephone. 
phonograph, electric light, and electric power trans- 
mission. In the same year, too, Hughes described his 
invention of the microphone to the Royal Society. 

Though the self-exciting dynamo was described almost 
simultaneously by Wilde, Wheatstone and Werner 
von Siemens in the late ’sixties, the machines con- 
structed were nearly all of the series type, and it was 
not until 1880 that Alexander Siemens gave details of a 
machine with shunt excitation, though this principle 
had also been proposed earlier by Wheatstone. In the 
same year, J. W. Swanread a paper before the Society 
on “The Subdivision of the Electric Light,” and 
publicly exhibited the first carbon-filament vacuum 
lamps. These lamps contained filaments produced by 
squirting a viscous carbon compound, an invention 
due to James Swinburne, on which the whole artificial- 
silk industry was based. In 1881, at the Paris Exhibi- 
tion, Werner von Siemens described the experiments 
he had made on electric traction, so that by the end 
of that year the fundamentals on which electrical 
engineering was for a decade or more to move were 
laid down. The years which followed were devoted to 
rational designing and to questions of central station 
supply. During this period a number of important 
papers on dynamo design were published by Kap». 
Hopkinson and others, several of these being read 
before the Institution of Civil Engineers or the Royal 
Society. The reason for this was that the Society 
was still looked upon as the Society of Telegraph 
Engineers, and the Institution of Civil Engineers 
claimed that heavy electrical engineering was a branch 
of civil engineering. It therefore took effective steps to 
attract papers to itself, a policy which was assisted 
by the fact that many of the pioneer electrical engineers 
were members of the Institution of Civil Engineers 
before they joined the Society of Telegraph Engineers. 

Continuing, Mr. Atkinson said that in the middle 
‘eighties alternating-current supply and its problems 
largely occupied the stage. Difficulties had been 
experienced in getting alternators to run in parallel 
unless mechanically coupled and the units designed 
by Ferranti for installation at Deptford were con- 
structed to obviate this difficulty. In 1884, however. 
John Hopkinson pointed out that there was no theore- 
tical justification for this idea and its fallacy was clearly 
demonstrated by Mordey in 1889 when he laid down that 
parallel working was best obtained with an armature 
circuit of negligible resistance and_ self-induction. 
From that time the parallel running of alternators 
became the practice and the enormous Ferranti sets at 
Deptford, which were designed to overcome this 
supposed difficulty, were never completed. During the 
same period, designers were still groping for a rational 
method of designing a transformer for any given work 
and solutions were put forward in 1888 in papers read 
by Kapp and Forbes. It was, said Mr. Atkinson, during 
the discussion on Forbes’ paper that he himself first 
took part in the proceedings of the Institution. Refer- 
ring to some remarks of Ayrton, he contended that the 
compound winding of transformers could not be done 
and it so happened that he was right. Between 
1889 and 1891 the battle of the systems direct-current 
with accumulators or alternating current with trans- 
formers, was at its height. No question of technique 
ever raised such vehemence and bitterness. Crompton 
and Kelvin were protagonists for the former, with 
Preece, Mordey, Swinburne, Kapp and Ferranti leading 
for the latter. 

With the presidential address of Crookes, delivered 
in 1891, on “ Electricity in Transit from Plenum to 
Vacuum,” attention passed from heavy currents 
carried by conduction to small currents and electrical 
actions in space. The address was illustrated by 
many experiments of great novelty and beauty and 
marked the beginning of our knowledge of the electron 
and the electrical constitution of matter. In the 
following year Tesla gave a remarkable experimental 
lecture on currents of high potential and frequency, 
while the coming of wireless was inaugurated by papers 
from Lodge and Evershed, as well as by Marconi and 
Preece. Thus, in a period of less than twenty years, 
all the great fundamentals had been opened up, ex- 
pounded and discussed in the Society of Telegraph 
Engineers, which, in 1880, became the Society of 
Telegraph Engineers and Electricians and, in 1888, the 
Institution of Electrical Engineers. It was granted a 
Royal Charter in 1921. 

In conclusion, Mr. Atkinson gave some personal 
reminiscences of the couple of dozen men whom he 
remembered as being in the forefront of the Institution, 
educating one another and the world in the possibilities 
and achievements of electrical science. These included 
C. W. Siemens, whom he would have served as personal 
technical assistant except that Siemens died in 1883 ; 
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Kelvin, to hear whom was an education in clear thinking 
and lucid exposition ; Preece, a splendid populariser of 
things; Hughes, John Hopkinson, Crookes, Ayrton, 
who, with Perry and Armstrong, blazed the trail for 
entirely new methods of technical teaching ; Crompton, 
Silvanus Thompson, Kapp, and, lastly, Ferranti, who 
although he did not take much part in the work of the 
Institution until his election as president in 1910, when 
he delivered an address urging the use of electricity 
for all and everything, which was a great inspiration. 

At the conclusion of the address, a talking film of 
Colonel Crompton giving reminiscences of the early 
days of electricity supply was shown, following which 
a reunion took place in the library. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


(Continued from page 679) 


A MEETING of the Incorporated Municipal Electrical 
Association was held in the Royal Hall, Harrogate, on 
Tuesday, June 6. The President, Mr. H. C. Lamb, 
was in the chair and a paper on “Some Practical 
Aspects of Electrical Development and Distribution,” 
was presented by Messrs. P. J. Robinson and E. L. 
Morland. It must always be remembered, said the 
authors, that an undertaking was primarily in being 
to provide and sell electrical energy. It should, there- 
fore, make contact at all points with the consumers, 
both individually and as a whole, for it could usually 
noted that sales were unsatisfactory where colla 
boration between parties, including the contractor, 
was ineffective. Intensive propaganda had been 
employed in the suburban areas of Liverpool, and 
since 1925, the policy had been adopted of arranging 
with the builders of all new houses to install cooker 
wiring and fittings while the property was in course of 
erection, and of opening show houses for demonstrating 
electrical equipment. As a result of this policy, on the 
Walton Hall-avenue Estate, which consisted of 253 
municipal houses, there was an average installation of 
18 kW per house and a total annual consumption of 
1,009,059 kWh, an average of 3,988 kWh per house. 
In dwellings of a similar type, using electricity for 
lighting only, the average annual consumption was 
200 kWh per house. The maximum load was 1,000 
kW and occurred on Sundays and Christmas Day. The 
houses were typical of those on the Liverpool Municipal 
Housing Estates, and the rent was 16s. 9d. per week. 
On the Speke Estate, 592 out of the 680 tenants, or 
87 per cent., used electric cookers, and 510 out of 680 
had discarded the gas-heated wash boiler, which was 


provided free, and had hired an electric boiler. The 
average quarterly consumption per consumer was 
423 kWh. The maximum load on these 680 houses, 


of which 88 used electricity for lighting only, was 
700 kW, or 1-16 KW per house. It could be assumed 
that this would be increased to 4 kW as radiators and 
other appliances were connected. On this basis, the 
total load on the estate would be 30,000 kW, exclud- 
ing street lighting, shops, cinemas, halls, ete. Similar 
results were potentially possible on estates developed 
by private enterprise, though the authors were of 
opinion that there was not suflicient co-operation 
between the builders, architects and manufacturers, 
retailers of electrical apparatus. Equally « 
couraging results should be obtainable from existing 
private As regards the number of new 
buildings available for electrification during last year, 
plans approved for 120,915 dwellings at an 
average cost of 496/. The total value of the electrical 
installations and appliances should be about 10 per 
cont. of a fairly complete 
range of appliances for everyday use, whereas it might 
only amount to 2 ov 3 per cent 

Since 1929, rural areas amounting to 81 sq. miles, 
und with an average density of population of 430 per 
square mile, had been added to the area supplied by 
the Liverpool Electricity Department. Of these areas 
St per cent. was completely agricultural and though the 
individual consumption was usually large, the total 
consumption was small in comparison with an urban 
district Nevertheless, the growth of business had 
been very satisfactory. Out of a total of 536 farms, 
361 were using electrica, energy. The ratio of cookers 
was one to everv three consumers, and the average 
consumption was 1488 kWh per consumer. 

As regards the undertaking generally, the first hired 
cooker was connected in 1923 and the total number 
now connected was 33,649. In addition, there were 
6,036 water heaters, 4,883 wash boilers, and 3.503 radi 
ators on hire. A day and night maintenance service 
was prov ided with the aid of 59 vehicles, which covered 
a total of 733,984 miles last year, the calls averaging 
220 per day. During 1938, the electricity sold amounted 
to 473,258,131 kWh, an increase of over 100 per cent. 
in ten years. Recording-ammeter charts taken during 
the months of January, February, and March last at 
ten substations supplying a purely domestic load 
showed that the peak load generally occurred on Sunday 
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between 12.30 p.m. and | p.m. For the districts 
covered by the test the peak load amounted to 
5,594 kW for a total of 13,444 consumers with 4,289 
cookers connected, an average of 1-3 kW per cooker. 
On Christmas Day, 1938, the normal Sunday peak was 
exceeded by from 48 per cent. to 61 per cent. this 
representing a load of about 2°0 kW per cooker con- 
nected. On part of one estate the load factor on a 
typical Monday was 47 per cent. for the 24 hours. 
This was helped by the use of wash boilers, of which 
there were 94 for 245 consumers. On Christmas Day, 
1938, the whole of the energy used on the system was 
derived from Clarence Dock power station, the increase 
of load on which, compared with the previous Sunday 
was 7,000 kW. This might properly be attributed to 
the 31,905 cookers connected to the system at that time, 
and was approximately 0-22 kW per cooker. The 
peak load of 88,000 kW occurred just before 1 p.m., 
and compared with 81,000 kW on the previous Sunday, 
a much colder day. The fall in load, which occurred 
between the time of the peak and 3.30 p.m., could 
almost wholly be attributed to cooker load, and was 
approximately 1 kW per cooker. 

In the centre of the city the density of the load 
amounted to about 114,000 kW per square mile. The 
distribution of this low-voltage alternating-current 
load, which had not in any way reached saturation, 
had caused increasing difficulty in finding accommoda- 
tion for cables. The low-voltage copper was 21 sq. in. 
in and the loads increased it was 
impracticable to augment this. The policy of laying 
a high-voltage network for local distribution was 
therefore adopted, energy being transformed down in 
the buildings. The arrangement reduced the 400-volt 
distribution in the streets to the shortest possible 
length and the maintenance of voltage was simplified. 
Automatic tap-changing gear might be equal to the 
cost of a moderate-capacity L1-kV, 400-volt trans- 
former, and it seemed better policy to add to this 
cost and provide an additional transferring point. The 
installation of on-load voltage regulators was usually 
effective in regulating the voltage on the sectional 
11-kV or 6-kV networks. The general trend of dis- 
tribution throughout the area might necessitate the 
installation of transformers at street ends and road 
junctions, so that distribution should be effected as 
far as practicable by high-voltage cables. The voltage 
was then more closely maintained over the local 
network between the two extreme conditions of load 
and no-load. A number of such transforming points 
could be supplied by a feeder cable with a supply 
ivailable from each end, where suitable control switches 
could protect the localised system. For this purpose 
underground transformer and switch-control chambers 


cross-section, as 


might be required. 

The high-voltage system in Liverpool was originally 
designed for a radial delivery of energy from Lister 
Drive power station at 6 kV, three-phase. As the 
demand increased, additional cables were laid and the 
voltage raised to 33 kV, though this was subsequently 
reduced to 22 kV. Ata later stage, energy was delivered 
into the network at 33 kV from Clarence Dock. Lister 
Drive was to become a distributing centre of much 
greater magnitude in future, and it had been decided 
to construct a 33-kV switchboard to which additional 
33-kV supplies could be brought. The existing 33-kV 
cables would be connected to this board, from which 
it was proposed to transform to 11 kV. A supply to 
the cables now working at 6 kV, but which it was 
intended to raise to 11 kV, would thus be provided. 

The discussion on this paper was opened by Mr. W. E. 
Kidner, who said that many of the figures of expenditure 
given in the paper compared unfavourably with those 
obtained by his much smaller undertaking at 
Barking, in spite of the fact that they could not purchase 
their current so cheaply. Referring to the hire of 
standard cookers at Liverpool, he asked whether the 
revenue covered the amount allowed by the Commis- 
sioners on a loan period of ten years, and, in discussing 
wash boilers and other apparatus, he remarked that 
if the return on them did not cover the capital charges, 
then it should be stated that they were subsidised. 
Many engineers were awaiting the report of the Associa- 
tion on cooker hire charges, and he considered that 
there for the accurate costing of each 
particular piece of apparatus, 

Mr. W. P. Lilwall thought that the Liverpool under- 
taking was too large and unwieldy to be able to give 
& proper service to the consumer, and that, considering 
this hardship, the authors had done very well. A 
standard charge of ls. per week on municipal houses 
seemed rather high, representing some 20 per cent. or 
25 per cent. of the rateable value. If the builder would 
co-operate with the undertaking everything should be 
done to help him, and at Fleetwood this had produced 
gratifying results. As regards hiring, he stressed the 
need for a commonly accepted basis of charging. In 
his water heaters were hired on the of 
10 per cent. of the capital charges, cookers 12} per 
cent., and motors 15 per cent., the reason in the last 
case being that many users of 50-h.p. to 100-h.p. paid 


own 
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considerable sums to insure their equipment. He had 
come to terms with many such consumers to supply 
motors on the basis of 15 per cent. of the capital cost, 
including maintenance, and in this way was able to 
install the right motor for the job. He had never 
hired radiators on less than a 20 per cent. basis, and 
he wished he could make it 50 per cent., as he was 
doubtful whether radiator hire was a commercial 
proposition. In many areas, the water-heating load 
could not be developed until the Central Electricit, 
Board made some concession regarding running cost, 
as it was no use selling at an uneconomic price. Finally, 
care must be taken in developing the cooker load as 
this created a peak of its own. The question was 
how many more cookers could be connected and vet 
remain profitable. 

Mr. W. N. C. Clinch, referring to the embargo that 
had been placed on the introduction of gas into muni 
cipal houses at Liverpool, said that at Brighton the 
gas company had obtained powers preventing this from 
being done. In dealing with builders, he told them quite 
frankly that if they did not wire the houses for cooking 
and water heating they would have to pay the 
guaranteed charges on the distributor and not only 
on the service. Thermal storage required close con- 
sideration because, although the economies could he 
worked out thoroughly, the ultimate results might not 
always be what were desired. With regard to electri: 
heating, he urged the far-sighted policy of laying 
sufficient mains to carry the undertaking over a sudden 
cold spell. He challenged the principle of rate relict 
permitted under the 1926 Act, for under the grid 
system it was possible for a large undertaking to make 
a contribution to the rates out of all proportion to the 
capital which had been expended on the undertaking 
alone. This was due to the fact that the Central 
Electricity Board relied on the undertaking to supply 
outside areas. 

Mr. E. A. Logan said that it was easier to get cookers 
into houses on privately-built than on municipal estates. 
owing to the tenants of the latter holding out for lower 
terms. Though contractors in Erith had greatly 
assisted the development of the cooking load, with 
rising costs of production doubts were beginning to be 
felt as to the wisdom of subsidising the hiring of cookers. 

Mr. F. W. Purse pointed out that what had been 
successful at Liverpool might not be successful else- 
where, as the size of the undertaking and the local 
conditions were important factors. It must not 
assumed that the idea of further legislation had been 
abandoned ; it had only been postponed. The diffi- 
culties of amalgamating distribution undertakings was 
well exemplified in his own area, where he had the 
problem of co-ordinating some six or seven companies 
serving an area of 200 square miles. Four separate 
bulk-supply agreements had had to be dealt with. 
These could not be merged, and the distribution areas 
could not be interconnected. Problems of this kind 
could not be solved by hasty and slipshod legislation, 
but only by carefully thought out schemes. The Asso- 
ciation would be one of the best bodies to work out 
such schemes, and it might be as well that they 
should do so in preparation for the time when the 
Government would again take up electrical legislation. 
He further challenged the idea that electricity must be 
sold extremely cheaply to compete with gas. He also 
did not agree with the compulsory changing over from 
direct-current to alternating-current distribution, or in 
standardising the voltage, unless it could be justified 
financially. 

Mr. P. F. White argued against the use of flat rates 
for lighting, and contended that the installation of slot 
meters was wrong where current was used for heating 
When he had substituted a tariff of ls. per week, plus 
}d. per unit for slot meters, the consumption per con- 
sumer had doubled, and even in some cases quadrupled. 
Thermal storage was being held up by the provisions 
of the 1926 Act, and no development could be expected 
until these had been amended. 

Mr. J. W. J. Townley asked how the problem of the 
very poor consumer was dealt with at Liverpool. In 
West Ham, the bulk of the population was of the semi- 
skilled factory operative type. There was no middle 
class and no professional class. It would therefore 
be interesting to know the average domestic consump 
tion for Liverpool as a whole. He agreed that the 
development of thermal storage was difficult for small 
undertakings receiving a supply in bulk and suggested 
that before long it would be necessary to have a three 
part tariff. Selected station owners were in a much 
more favourable position to deal with this load, for 
in a recent case of a large thermal-storage consumet 
he had found that his total costs were only 0-15d 
per unit, which was actually less than the coal costs. 

Mr. C. C. Kirby said that he had had an unfortunate 
experience with out-of-balance load. An examination 
was undertaken of one of his substations feeding 200 
consumers where thermal demand indicators were 
installed on each phase. Apparently there was perfect 
balance with a current of about 400 amperes pet 
phase at the *bus-bar fuses. When, however, he fitted 


be 











JUNE 16, 1939.| 


INE 


E 4 


G ERING. 








MOTOR TORPEDO BOAT FOR H.M. NAVY. 


CONSTRUCTED BY MESSRS. 


VOSPER, LIMITED, ENGINEERS 


AND SHIPBUILDERS, 


PORTSMOUTH. 














Fic. 1. M.T.B. No. 22 at Sprep. 








Fig. 2. 


recording ammeters on the neutral of the transformer, 
the position was found to be very different. Instead 
of apparently perfect balance there was only 200 | 
amperes in the neutral from time to time. 

Mr. H. Webber complained of the tendency to sell 
electricity too cheaply, with consequent losses on the 
undertakings. The financial results of many under- 
takings were being adversely affected by the increase 
in the price of coal and the enormous maximum demand 
charge for the grid supply. 

After Mr. E. L. Morland had briefly replied to the 
diseussion the meeting adjourned. In the evening a 
concert and dance was held in the Royal Hall at the 
invitation of the Mayor and Mayoress of Harrogate. 


(To be continued.) 








Main ENGINES. 


MOTOR TORPEDO BOAT 
FOR H.M. NAVY. 


TuE first of the new motor torpedo boats, No. 
designed and constructed by Messrs. Vosper, Limited, 
Portsmouth, in collaboration with the Admiralty, 
has just been commissioned on completion of her 
acceptance trials. The new boat, shown in Figs. 1 and 2, 
was developed from the experience gained on M.T.B. 
No. 102, which was successfully submitted as a private 
venture by Messrs. Vosper in 1937. By courtesy of the 
builders we have been able to inspect a boat, the first 
of a batch of four ordered from them by the Admiralty 
under the 1938 programme. During her trials the 
speed guaranteed by the builders was exceeded and, 


99 


““, 











; although the full speed figure cannot be disclosed, the 
cruising speed in a fully-loaded condition was in excess 
of 40 knots. Some runs at speed around Portsmouth 
Harbour and Spithead demonstrated the rapid accelera- 
tion and excellent mancuvring capabilities of the 
boat achieved without vibration. The displacement is 
37 tons, the draught 4 ft., and the main armament 
consists of two 21-in. torpedoes, with provision for the 
installation of secondary defensive armament 
required. 

| ‘The hull, 70 ft. in overall length, is constructed 
almost entirely of wood and subdivided, fore and aft, 

by five watertight bulkheads of double-skin mahogany. 

| The planking is entirely of African mahogany, the top- 
sides having inner and outer skins laid at 45 deg. and 
20 deg. to the horizontal, respectively, and the bottom 
planking is of triple skin construction. In all cases 
| Oiled-calico sheets are laid between the skins. The 
main longitudinals are of Canadian rock elm, and the 
stern and fore deadwood of English oak, naturally bent 
| to shape. Accommodation is provided for two officers 
| and seven men for extended cruising, and a lavatory 

i cook’s galley are installed. Ventilating shafts to 

| 


is 


the quarters have intakes incorporating water traps to 
| permit ventilation when fully battened down. Two 
| control positions are arranged, the foremost one, com 
| pletely covered in, is provided with Kent clear-view 
| ees while the after one, raised above it, 
has an open view in all directions. It is of interest to 
note that this open bridge is fitted with a system of 
| baffles developed as a result of an investigation on 
| model destroyer bridges carried out in a wind tunnel 
at the National Physical Laboratory. This system 
provides adequate protection for personnel, whether 
| the relative wind is directly ahead or not. Although 
| the height of the surrounding breastwork is only 5 ft., 
| the airstream is deflected well upwards, its lower fringe 
being approximately 7 ft. above the deck. 

The main propelling machinery consists of three 


normally aspirated Isotta-Fraschinimarine engines, 
fitted with Amal flame traps as a_ safety 
measure. The wing engines are directly coupled to 


their propeller shafts, while the centre engine, which 
is located well astern, drives through a return drive 
gearbox. Each engine has a clutch and reverse gear, 
the port and starboard engines being “‘handed’”’ for 
manceuvring. Fresh water circulates round the jackets 
of the main engines and is itself cooled in radiators, 
one for each engine, by the circulation of sea water. 
For cruising purposes up to a speed of 9 knots, two 
Vosper-Ford V-8 engines, of 75 brake horse-power 
continuous rating, drive the wing propellers through 
5 to 1 reduction gearboxes, fitted with reverse gears. 
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The drives pass through auxiliary couplings which 
enable the main engines, if necessary, to be started 
from the cruising engines, and centrifugally-operated 
throw-out gears prevent the auxiliary engines from 
being over-run when the main engines are in opera- 
One of these couplings is ** handed ”’ to avoid 
‘handing’ the auxiliary engines. 
\-8 engines is effected by direct sea-water circulation. 

Electric starting is provided for both the main and 
cruising engines, the former being also fitted out for 
compressed-air starting. The batteries are normally 
charged from the main-engine dynamos, but the 
auxiliary engines drive additional dynamos as well as 
running the bilge pumps. The deck above the engine- 
room can be lifted off in sections, enabling an engine 
to be removed easily for overhaul. Deep steel engine 
bearers of Warren-girder design, connected to the 
transom and watertight bulkheads, extend almost the 
whole length of the hull and provide additional stiffen- 
The throttles are operated 
hvdraulically from levers situated in both control 
positions, and alternative control is available by 
means of an ‘engine-room telegraph repeater system. 
Steering is effected by the Lockheed servo system. In 
uldition to the four boats being built to Admiralty 
contract, others are being constructed for the Greek 
ind other governments. 


tion 
Cooling of these 


ing for the wooden hull. 





LABOUR NOTES. 


\r its meeting in Llandudno, last week, the National 
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In May, the home branch membership of the Amalga- 
mated Engineering Union increased from 345,301 to 
349,891 and the Colonial branch membership from 
35,448 to 35.548. The number of members in receipt 
of sick benefit decreased from 4.422 to 4,040, and the 
number in receipt of superannuation benefit from 
14,240 to 14,229. The number in receipt of donation 
benefit decreased from 2,487 to 1,938, and the total 
number of unemployed members from 7,332 to 6,240. 


At the meeting of the National Committee of the 
({malgamated Engineering Union on Monday, this 
week, it was decided to instruct the executive council 
to apply for an increase of 10s. a week on the basic 
rate and to recall within two months of the application 
the National Committee to consider the employers’ 
reply. The decision was an amendment to a resolution 
from London which sought to authorise the executive 
council, in the event of the employers declining to 
make a satisfactory offer within three months, to take 
a strike ballot. An increase on the basic rate would, 
of course, have a serious effect on wages costs, as it 
would determine the payments for overtime, etc. 
Up till now, all the increases conceded have been 
of the bonus which is not taken into account here, 


|or elsewhere in the world, in reckoning additional 


Committee of the Amalgamated Engineering Union | 


decided by 26 votes to 12, to accept the offer of the 
Engineering and Allied Employers’ National Federa- 
tion to increase the bonus of members by 2s. per week— 
iltthough putting on record a protest against what was 
described in the resolution as the “ meagre nature ” of 
the advance. Mr. Little, the president of the organisa 
tion, who recommended the delegates to accept the 


payments of the kind. 


According to the writer of the editorial notes in the 
June issue of the Amalgamated Engineering Union's 
Journal, ** industrial problems of very serious impor- 
tance have now to be faced by the trade unions in 
connection with the conscription of youth for military 


training.”” “‘ The problem,” he goes on to say, “ affects | 


| the engineering industry more intimately than most. 


offer, told them that when it was decided to demand a | 


ubstantial increase in wages, he had “the greatest 
lifficulty * in finding evidence—either statistically or 
in the state of the industry, to justify a claim. The 
leaders of the Union were invited to meet the employers 
in September last, and he found himself disturbed in 
his mind bythe fact that, apart from the manufacture 
of aireraft and war munitions, every other section of 
the industry was in an exceedingly bad way. The 
machine-tool industry had been pre-eminent for two 
or three years, but the new munitions and shadow 
factories were rapidly approaching completion and no 
new orders were being placed. The motor industry 
ippeared at the time to have had the bottom knocked 
Trade had dropped by about one-third of 
the normal—and the industry was still perturbed by 
the increased horse-power tax. He was not surprised, 
therefore, when in December, the employers refused the 
claim on the ground that the industry was threatened 
with depression. After further negotiations, however, 
the employers issued the offer which they had made and, 
in the circumstances, he recommended the delegates to 
vecept it At the end of six months another increase 
in wages was, in his opinion inevitable, but the state of 
the industry at present did not warrant any better 
offer \t « meeting in York, representatives of the 
Engineering Joint Trades Movement unanimously ac- 
cepted the employers’ offer. About 30 unions are 
iftiliated to the Joint Trades Movement, but the A.E.U. 
und the National Union of Foundry Workers act inde 
pendently of it, 


out of it. 


In the discussion at Llandudno on the proposal to 
accept the employers’ offer, an amendment was moved 
that the offer should be submitted to a ballot of the 
members. Mr. Fred Smith, the general secretary of 
the Union, pointed out that if the ballot rejected the 
terms, the only alternative would be a strike. Between 
0) and 60 per cent. of the members were, he added, 
employed by firms belonging to the Engineering and 
Allied Employers’ National Federation, so that if there 
were a stoppage 150,000 would be affected at a cost 
of 150.0001. a week in strike benefit, or about 1,200,000/. 
in eight weeks. There would also be a loss of anything 
from 10,000/. to 15,000". a week in contributions. 


During 1938, The General Fund of the Amalgamated 
Engineering Union increased from 1,058,3221. 10s, 34d. 
to 1,402,6451. 38. Ll}d., and the Superannuation Re- 
serve Fund from 1,352,1861. 5a. 6d. to 1,364,6891. 5s. 8d. 
Che total worth of the combined funds at the end of 
1938, was, therefore, 2,767,3341. 98. 74d., as compared 
with 2.410,508/. 15s. 94d. a year earlier. The Political 
Fund declined during the year from 1,100/. 11s. 94d. to 
7871. l4e. Lljd. Expenditure on benefits increased by 
25,8351. l2s. 9d. to a total of 529,6701. 7s. Lld. The 
average cost per member was 2/1, 19s, 84d.—a decrease 
of 77d. per member as compared with the previous 
year. The aggregate cost of management increased 
by 20,9331. 5s. 4d.. although the average per member 
declined from 10s. Ll4d. to 10s. 74}d. 





It is not only a question of apprenticeship systems ; | 


it concerns the industry’s dependence upon a larger 
mass of young workers than is commonly appreciated. 
It is not generally realised that the engineering and 
metal trades employ normally about 160,000 young 
workers in the insured categories who are under 16 years 
of age. This is partly the result of technical changes 
in these trades. Developments in the use of machine 
tools, the sub-division of labour, and repetition work, 
have opened up in our industry new forms of employ- 
ment for young workers as well as women.” 


* Our union,” the writer continues, “ before the 
conscription issue arose to complicate matters, had 
to deal with the problem of apprenticeship. Before 
the re-armament programme started, it was a fairly 
common practice in the industry for youths to receive 
the ‘sack ” before they had completed their term. 
This was one of the considerations which determined 
union policy in relation to apprentices at the 1936 
annual meeting of our National Committee. It was 
then laid down that the union should seek to come 
to terms with the Employers’ Federation in an agree- 
ment to cover the proper training and regulation of 
apprentices and give the union some measure of control 
in the general scheme governing apprenticeship.” 

In this connection, we may recall,” it is stated, 
what we wrote here in January, 1937. Ordered 
apprenticeship and regulation, we declared, is essential 
to the future welfare of the industry. We pointed 
out that the studious flooding of the industry with cheap 
unskilled labour must of necessity be met with serious 
opposition by those who have invested their working 
life in the industry and have the future to safeguard. 
Serious consideration must be given to the industry’s 
immediate future from this standpoint. Interruption 
of the system of training young workers for the skilled 
crafts and trades, as a result of conscription, opens 
the door to precisely this danger of an influx of cheap, 
unskilled labour. If the sources of supply of trained 
men are dammed up, or narrowed down, the danger, 
indubitably increases. It is more than ever, therefore, 
the obligation of the union to examine the problem 
of labour recruitment in its widest aspects.” 


The Ministry of Labour states that the total of 
1,492,282 registered as unemployed on May 15, included 
1,354,812 persons who were applying for benefit or 
unemployment allowances. An analysis of these 
applicants according to the length of the last spell of 
registered unemployment is as follows :—275,000 


(20 per cent.), 12 months or more; 906,000 (67 per | 


cent.), less than 6 months ; 731,000 (54 per cent.), less 
than 3 months; 564,000 (42 per cent.), less than 6 
weeks. Of the persons on the registers at May 15 
about 55 per cent. were applicants for insurance benefit, 
and about 36 per cent. for unemployment allowances, 
while about 9 per cent. had no application for benefit 
or unemployment allowances. 


Between April 17 and May 15, the numbers of unem- 
ployed persons on the registers decreased by 19,655 in 
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the London area, 12,146 in the South-Eastern area, 
9,190 in the South-Western area, 20,596 in the Midlands, 
12,635 in the North-Eastern area, 862 in the North- 
Western area, 13.435 in the Northern area. 20.056 in 
Scotland, and 18,537 in Wales. 






An Imperial Order issued in Japan under the Genera 
Mobilisation Act of April 1, 1938, abolishes excessiv: 
differences in wage rates. It applies to factories 
usually employing more than 10 workers and engage«| 
in making machine tools, refining metals, ship and rail 
way coach building, and the manufacture of meta! 
objects, and to all undertakings covered by the Mines 
Act. All factories normally employing over 50 workers 
must supply the prefect with a copy of their wage scale~ 
showing the methods of paying wages and pay days 
ordinary rates, overtime rates, rates for night work 
and rates payable for work done on holidays. The pri 
fect may change the rates where he considers it neces 
sary. Beginners will be paid, at least during their first 
three months service, within the minimum and 
maximum rates laid down by the competent Ministe: 
or prefect on the basis of district conditions, ete. 


As to the wages paid to skilled workers, the Orde: 
merely states that the prefect is empowered to change 
the rates whenever he considers them to be unsuitabk 
Wage boards comprising officials and experts will be 
set up by the Government and local authorities and 
| will be consulted by the Minister or the prefects when 
a decision has to be taken. The Order does not apply 
| to Government or prefectoral undertakings. It applies, 
| however, mutatis mutandis, to Japanese dependencies 
and colonies. It came into force on April 10. The 
Government reckons that 32,000 industrial and mining 
undertakings and a total of 1.447.000 workers will be 
affected by the wage regulation system. 


Industrial and Labour Information states that the 
| movement in regard to collective canteens for workers 
meals in Japan is being energetically promoted by the 
Ministry of Social Welfare, which considers that the 
measure contributes largely to the improvement in the 
health of the workers, and is, therefore, making every 
effort to encourage the organisation of these canteens 
in various industries. In March, the total number of 
canteens throughout the country was 178, serving 
219,000 meals daily. During April, an inaugural meet 
ing of a body called the National Federation of Canteens 
was held under the auspices of the Ministry of Social! 
Welfare. The meeting was attended not only by ex 
perts from the Ministry, but by representatives of 
canteens from all over the country. The Federation. 
| when constituted, will undertake scientific research 
with regard to the organisation of canteens, methods ot 
propaganda on the question, and various improvements 
in technical questions affecting the kitchens, the pur 
| chase of food supplies, the training of cooks, etc. 


A Luxembourg Decree of December 29, 1938, amend 

| ing a Decree of January 23, 1936, relating to the insti 
tution of a National Labour Council for the settlement 
of industrial disputes, gives the Government power to 
extend to third parties collective agreements concluded 
|under the auspices of the National Labour Council. 
| It states that collective agreements drawn up by the 
| National Labour Council for a particular occupation 
may be declared generally binding for the whole occu 
pation in question. This declaration is to take the form 
of a Government Order, issued at the joint request ot 
| the different groups of the National Labour Council. 
for the occupation in question and with the concurrence 
of the occupational chambers concerned. Before giving 
their views, the occupational chambers may consult 
those of their members who are affected, and in this 
| case the declaration may only be made if the request 
for it has been approved by a three-fourths majority. 


Under a Decree of December 31, 1938, probiviral 
courts have been established to settle by conciliation. 
or by award if conciliation proves impracticable, any 
disputes relating to labour which may arise between 
employers and workers, or between employers and 
apprentices under the Apprenticeship Act of January 5, 
1929. Each court consists of a justice of the peace 
or his substitute, an employers’ delegate and a workers’ 
delegate. The probiviral courts shall have cognisance 
of the following: disputes relating to apprenticeship 
and to contracts of employment, but not actions for 
compensation for industrial accidents, even when these 
involve a dispute as to the existence of a contract ; 
claims for the restoration of deposits, certificates, 
documents, tools, clothing. or other objects handed in 
under contracts of employment; disputes relating to 
employment books ; actions based on radius clauses 
inserted in a contract for the hire of services. The 
| probiviral courts have final jurisdiction in matters 
linvolving not more than 3,000 francs. 
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BRISTOL BEAUFORT MILITARY AEROPLANE. 

















THE BRISTOL BEAUFORT 
MILITARY AEROPLANE. 


PeRMISSION has now been given for the publication 


of limited information on the Bristol Beaufort 
aeroplane, which is described as a “‘ combined bomber, 
general reconnaissance, torpedo-bomber and general- 
purpose land-plane.”” An impression has been formed 
abroad that the Beaufort is merely an improved 
Blenheim, but this is quite incorrect. The Beaufort, 
designed en new lines, is intended to perform a number 
of duties, one of which is bombing. 
than that of the Blenheim, so as a bomber it is claimed 
to be the fastest of its kind in the world. Scme leading 
dimensions are :—Length, 44 ft. 2 in., span, 57 ft. 10in., 
and height, 14 ft. 3 in. 
airframe, a metal stressed-skin method has been 
employed, and the manufacturers claim that the 
structural weight, which is less than 30 per cent. of the 
total, constitutes a new record. 
been given to the problem of rapid production, and 


by sub-dividing many components, simultaneous pro- | 


duction of a large number of parts is possible. As 
can be seen from the above illustration, the single wing 
is disposed in a mid-position relative to the fuselage ; 
it is fitted with mass-balanced Frise ailerons and 
hydraulically-operated flaps. For the purpose of 
increasing the aero-dynamic efficiency in flight. both 
the under-carriage and tail wheel are retractable, and 
it is of interest tonote that the load factor is higher 
than that of the Blenheim. 

The machine is powered by two Bristol Taurus 
l4-cylinder sleeve-valve engines, which give a high 
power output on the ground for taking off. Although 
these engines have a fairly high crankshaft speed, 
they are well balanced dynamically and the large 
number of cylinders gives a smooth output. The 
cylinders, which are assembled in two rows, have a 
bore and stroke of 5 in. and 5% in., respectively, 
giving a total capacity of 1,550cub. in. The dry weight 
of 1,300 lb. for a rated maximum of 1,065 brake 
horse-power represents a high power: weight ratio, 
and the unit is particularly compact, having a fully- 
cowled diameter of 47} in. and a length of 42 in. 
Performance figures for the Taurus engine are : 
Maximum take-off power, 1,010 brake horse-power at 
3,225 r.p.m.; international rated power, 860/900 brake 
horse-power at 2,800 r.p.m. at an altitude of 5,000 ft. ; 


and maximum power for all-out level flight (5 
minutes), 1,065 brake horse-power at 3,225 r.p.m. 


and 5,000 ft. Accommodation is provided for a crew 
of four, consisting of pilot, navigator, gunner and wire- 
less operator. It is understood that the machine is 
also to be produced in Australia. 








PISTON-RING BLOW-BY ON 
HIGH-SPEED PETROL ENGINES.* 
By C. G. Wittiams and H. A. Youne. 
(Concluded from page 694.) 


TEsTs ON A StneLeE-CyLinDerR O.H.V. Arr-CooLep 
ENGINE. 

Tis engine has a bore of 3-11 in. and stroke of 
3°95 in., and the normal arrangement of piston and 
rings is shown in Fig. 11, page 724. It could be operated 
for sustained periods at speeds up to 7,000 r.p.m. 
Precautions taken to seal the crankcase from air leakage 
included a felt washer on the driving shaft, and a 





* First Interim Report to the Research Committee 
of the Institution of Automobile Engineers. Abridged. 


Its speed is greater | 


For the construction of the | 


Particular attention has | 


packing gland round the shaft drive to the overhead 
camshaft. The arrangements used for measuring 
blow-by were similar to those for the single-cylinder 
water-cooled unit, and the same procedure was used 
to check gas-tightness. The cylinder was cooled by 
an air blast directed on the exhaust side of the engine, 


cylinder-wall temperatures, measured at an angle of 


45 deg. from the inlet valve on the lee side, ranging 
from 160 deg. to 180 deg. C. Except where otherwise 
stated, a compounded oil conforming to 8.A.E. 50 
specification was used. 

Effect of Running-In.—Experiments were carried out 
with two types of piston ring in order to study the 
effect of running-in, the running-in being carried out 
at 4,000 r.p.m., and at a brake m.e.p. of 59 Ib. per 
square inch. In the blow-by tests, carried out after 
various periods of running-in, the speed was varied, 
while the brake m.e.p. was maintained constant at 
59 lb. per square inch. In Fig. 12, on page 724, are 
shown the results of tests with rings having a mean 
radial pressure of 14-1 1b. per square inch, the * ovality” 
| being high, viz., 0-026 in. The “ ovality” is the 
| difference in diameters of the ring, in the closed position, 
measured along and at right angles to the gap, and is 
usually taken as a measure of the ‘ point pressure.” 
| The blow-by, in cub. ft. per minute, is plotted against 
| engine speed for various periods of running-in. After 
|the new rings had been run for half-an-hour, they 
showed high blow-by at speeds above 4,000 r.p.m. 
Five hours’ 
| considerably at 5,000 r.p.m., but high readings were 
still obtained at 6,000 r.p.m. Further sets of readings, 
taken after 10 hours, 15 hours and 20 hours, showed an 
appreciable reduction at 6,000 r.p.m., there being 








|20 hours, respectively. These results indicate 
| blow-by was high on new rings, and emphasise the 
| necessity for adequately running-in rings in order to 
obtain reproducible results. 

Similar tests were carried out on rings of the same 





| had been taper-turned on the periphery about 0-5 deg., 
the smaller diameter being uppermost. The results, 
shown in Fig. 13, on page 724, indicate very high 
|readings on rings which had been run-in for only 
| half-an-hour. 
| the blow-by figures at 6,000 r.p.m. were 1-5 cub. 
| ft. and 3-3 cub. ft. per minute, respectively. On 
| the other hand, Fig. 13 illustrates the more rapid 
| running-in with taper-turned rings, the blow-by charac- 


| teristics having reached approximate stability after | 


e hours’ running. 
Effect of Brake M.E.P.—In these tests, the brake 
| m.e.p. was maintained at various coustant values over 
| the speed range and the results, illustrated in Fig. 14, 
on page 724, were obtained using piston rings 0-088 in. 
wide and of 9 lb. to 10 lb. per square inch mean radial 
pressure. The results show that the speed above which 
blow-by increased rapidly was lower, the smaller the 
brake m.e.p., ¢.e., for brake m.e.p. values of 35-4 Ib., 
59 lb. and 94-5 lb. per square inch, the critical speeds 
| were in the region of 4,100 r.p.m., 4,600 r.p.m., and 
5,100 r.p.m., respectively. This is a result of con- 
siderable interest, as it suggests that on some engines 
the critical conditions of blow-by may only be reached 
when coasting on a down-grade or, perhaps, when 
using the engine as a brake. In the tests depicted in 
| Fig. 14, the top ring broke adjacent to the gap in the 
| tests at the two higher loads. 
Effect of Ring Side Clearance.—The importance of 


fiv 


_|this factor has already been indicated in the experi- 


| ments on the water-cooled unit, and the results on the 
| high-speed, air-cooled unit are shown in Fig. 15, on 


running-in reduced the blow-by very 


little difference in the readings taken at 10 hours and | 
that | 


mean radial pressure and of lower ovality, but which | 


Thus, comparing Fig. 12 with Fig. 13, | 


page 724, the side clearance being increased in stages 
from 0-005 in. to 0-009 in. by lapping down the sides 
of the ring. With the smallest side clearance, 0-005 in., 
the blow-by increased from 5,250 r.p.m., reaching 
1:0 cub. ft. per minute at 6,500 r.p.m. With the 
largest side clearance, 0-009 in., the blow-by increased 
rapidly between 4,500 r.p.m. and 5,000 r.p.m., there- 
after increasing somewhat slowly up to 2-1 cub. ft. 
per minute at 6,000 r.p.m. Unfortunately, the piston 
|and rings available for these particular tests did not 
allow a side clearance smaller than 0-005 in. The 
results of Fig. 15 suggest that the blow-by would have 
been reduced still further by a side clearance of, say, 
0-003 in. It may be mentioned here that tests on 
narrower rings, discussed in the next section, showed 
that, over the range studied, blow-by was practically 
unafiected by side clearance. 

Effect of Piston-Ring Width.—A special series of 
pistons was made to take rings of three different 
widths, viz., 0-038 in., 0-062 in., and 0-088 in. The 
depth of the top land was the same on the three pistons. 
The radial pressure of the rings fell between the limits 
of 8-7 lb. and 9-2 Ib. per square inch. The tests were 
all carried out at a brake m.e.p. of 59 Ib. per square 
inch. The results, plotted in Fig. 16, on page 724. 
show that, with the widest rings, the blow-by increased 
above about 4,600 r.p.m., the top ring breaking at 
5,000 r.p.m. With the narrower ring, of 0-062 in. 
width, blow-by did not increase until 5,500 r.p.m. 
had been exceeded, ring breakage occurring at 6,000 
r.p.m. With the narrowest ring width, of 0-038 in., 
there was a slight increase of blow-by with increasing 
speed, but no sudden or marked increase occurred up 
to the maximum speed of 7,000 r.p.m., and no ring 
breakage. These experiments therefore demonstrate 
very effectively the marked effect of narrow rings in 
increasing the speed at which excessive blow-by occurs. 

Effect of Ring Gap.—Frequent breakage occurred on 
this high-speed engine under conditions of excessive 
blow-by, and since there were indications from bright 
areas on the ring joints that butting had been taking 
place, it might be inferred that, whatever the explana- 
tion of “flutter,” ring breakage was the result of 
impact stresses set up by violent closing of the ring 
gap. A series of tests was carried out in which the 
ring gap of the top ring was varied, that of the lower 
pressure ring being kept at its normal value of 0-035 in. 
The rings had a radial pressure of 8 lb. to 9 lb. per 
square inch and the gap was increased in stages by 
filing. With the normal gap of 0-035 in., the blow-by 
was high at 6,000 r.p.m. and the top ring broke after 
about a minute’s running at that speed. An increase 
to 0-045 in. did not effect any notable alteration in 
blow-by characteristics, but with this gap, butting 
could still occur. With a gap of 0-065 in., butting 
could also occur, but breakage did not take place until 

| 6,500 r.p.m. had been reached, and the blow-by curve 
“* flattened-off ” at that speed. To avoid all possibility 
of butting, the gap was increased to 0-150 in., and a 
piston was used having an increased diameter at the 
base of the groove, so that any collapse or vibration 
| of the ring would result in the inner periphery of the 
ring grounding on the ring groove. 

The results, shown in Fig. 17, on page 724, indicate 
appreciable improvement in blow-by at the higher 
speeds, but ring breakage occurred at 6,500 r.p.m. It 
| will be noted, however, that with these excessive gaps 
the blow-by at the lower speeds was doubled, probably 
owing to normal gas leakage through the gap. The 
| results suggest that some alleviation in blow-by can 
| be achieved at the higher speeds by using a gap of 
|rather impracticable size, and also that butting of 
the rings is not an essential factor in ring breakage. 
In the present experiments, although such butting was 
| prevented with an excessive ring gap, breakage might 
result from stresses set up by impact against the 
cylinder walls, or against the base of the ring groove. 

Effect of Clearance Behind Rings.—¥or each test the 
same rings were used, i.e., having a mean radial pressure 
of 8 lb. to 9 lb. per square inch and with the same gap 
clearance of 0-035 in., the side clearance being 0-003 in. 
Three pistons were prepared, having different diameters 
at the bottom of the groove, so as to give radial clear- 
ances behind the ring of 0-034 in., 0-028 in. and 
0.014 in., respectively, at atmospheric temperature. 
The results are shown in Fig. 18, on page 725, from 
which it will be noted that there was little difference 
| between the rings having clearances of 0-034 in. and 
|0-028 in. and, in both cases, breakage occurred at 
6,000 r.p.m. With the small clearance of 0-014 in., 
blow-by increased above 5,000 r.p.m., but did not 
reach the value obtained with the other clearances until 
7,000 r.p.m. had been reached, at which speed breakage 
occurred. It might be inferred that the efiect of the 
restricted clearance behind the ring was to limit the 
| amplitude of vibration of the ring, as in the previous 
series of experiments. The length of the piece of ring 


which broke off was approximately 1 in. when the back 
clearance was @-034 in., } in. when the back clearance 
| was 0-028 in., and only 4 in. when the back clearance 
| was 0-014 in. 
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Effect of Radial Pressure. 
carried out with piston rings of 0-061 in. 
a side clearance of 0-003 in., but with the following 
radial pressures :—(a) 8 lb. to9 |b. per sq.in.; (6) 14-1 
Ib. persq. in. ; and (c) 28-5lb. per sq. in. The results, 
shown in Fig. 19, on the opposite page, indicate a rapid 
5,500 r.p.m. with the rings of 
pressure. With rings of 

there was an increase 

but it did not reach the 
value at 6,000 r.p.m., which was obtained 
with the rings of lower radial pressure. The high- 
pressure rings (28 Ib. per sq. in.) showed similar 
characteristics, and blow-by increased relatively slowly 
above 5,000 r.p.m., reaching a value of about 0-8 cub. ft. 
per minute at 7,000 r.p.m. These results therefore 
confirm the beneficial effect of high-pressure rings from 
the standpoint of blow-by control at high speeds. 

Experiments on the single-cylinder water-cooled unit, 
indicated that, with a poor ring in 


These experiments were 
width, and 


rise in blow-by above 
8 Ib. to 9 Ib. per sq. in 
14-1 lb. per sq. in 
in blow-by above 5,000 r.p.m., 


pressure 


excessive 


already described, 
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the top 
be largely prevented by 
the lower 
unit, a bevelled ring 
other experiments showed that it gave poor perform 
ance rhe blow-by readings obtained with this uppei 
in the lower groove are 


groove, 
a correctly-functioning ring in 
groove For similar tests on the air-cooled 


was used in the upper groove, as 


ring and with a low-pressure ring 
shown in Fig. 20. opposite, and 
blow-by above 5,000 r.pam. When a high-pressure ring 
(28-5 |b. per square inch) was substituted for the lower 
ring, the results in Fig. 20 indicate a somewhat higher 
blow-by at the lower speeds, but a definite control of 
blow-by at the higher speeds, it being possible to run 
at which speed engine 
end breakage. On the 
results obtained with 


indicate excessive 


the engine up to 6,000 r.p.m., 
failure occurred owing to a big 
same graph are reproduced the 
high-pressure rings in both upper and lower grooves, and 
it will be noted that over the whole speed range the blow- 
by was somewhat less than that obtained with a low- 
pressure upper ring and a high-pressure lower ring. 
\ correctly functioning lower ring was, therefore. able 
to control the blow-by produced by the misbehaviour 
of an upper ring, and it is of interest that breakage of 
the upper ring did not >»ceur up to the maximum speed 
of the test, viz., 6,000 r.p.m 

he factor of ovality ” has 
not vet been studied adequately in the present series of 


point pressure or 
experiments, but some comparative tests were made 
on rings having different ovalities. One set of experi 
ments was carried out with low-pressure rings (9 Ib 
per square inch) of 0-008 in. and 0-021 in. ovality, 
while the other was made on high-pressure rings (17+4 Ib. 
per square inch) of 0-003 in. and 0-030 in. ovality. 
The results do not indicate 
ment in blow-by 


any appreciable improve 

control with rings of high ovality. 

It must, however, be admitted that there is a good deal 
of published evidence that rings of high point-pressure 
are beneficial under certain conditions and further 
experiments are in hand on a wide range 
order to study this variable 


of rings in 





excessive blow-by at high speeds could | 
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Bevelled 


Tests on 
shown the 


experiments were carried out to ascertain whether this | increasing excessively 


benefit was attributable to the reduced bearing surface 
in contact with the cylinder wall or to some other 
cause. A piston ring of 0-061 in. width and of 8 Ib. to 
9 lb. per square inch radial pressure was bevelled so | 
as to reduce the width of the bearing surface to 0-04 in., 
i.e., approximately to that of the narrow rings which 
had previously given such good blow-by control. The 
results obtained (a) with plain rings of 0-061 in. 
width; (6) with plain rings of 0-038 in. width; 
(c) with a bevelled ring in the top groove, the bevel | 
being uppermost ; and (d) with a bevelled ring in the 
top groove, the bevel facing downwards, indicate that 
bevelling the top ring had, in both cases, a detrimental | 
effect, the results being inferior to those obtained with 


the plain unbevelled ring of full contact width. The | engine 
bevel facing downwards were parti- | although blow-by under these conditions was excessiv« 


results with the 
cularly inferior. It can be concluded that the good 
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performance of a narrow ring is not attributable to the 
smaller bearing surface in contact with the cylinder 
bore. q 

The dimensions of the rings and grooves used in 
these tests are shown in Fig. 23, opposite, which 
indicates that the side clearance, when the periphery 
of the ring was flush with the piston lands, was 0-003 in. 
Such rings are widely used, as they constitute an 
effective remedy for sticking, and it has also been 





Rings.—Previous tests having | claimed that they are a cure for blow-by, but the 
beneficial effect of reduced ring width, | results of the present tests were disappointing, blow-by 


above 5,000 r.p.m. The ring 
broke into about five fragments adjacent to the gap. 
Effect of a Number of Rings.—The piston was nor- 
mally fitted with two pressure rings and one scraper 
ring, and the blow-by results obtained with rings of 


| 8 lb. to 9 Ib. per square inch radial pressure and 0-06 in. 


indicated in Fig. 25, opposite, blow-by 
5,500 r.p.m. With the 


width are 
increasing excessively above 
lower pressure ring removed, the results indicate an 
improvement, e.g., at 6,000 r.p.m. the blow-by was 
reduced from 1-9 cub. ft. to 0-4 cub. ft. per minut: 


The results obtained with the top pressure ring removed 


are of particular interest, as they indicate a marked 
improvement when operating on a single pressure ring 
in the lower groove. It was possible to operate the 
up to 7,000 r.p.m. without ring breakage, 
Effect of Oil Viscosity—Comparative tests were 
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carried out on two lubricants, one a light mineral oil 
conforming to S.A.E. 20, and the other a heavy com- 
pounded oil conforming to S.A.E. 50. The results 
indicate identical blow-by readings. Similar tests were 
carried out with these two lubricants, using the narrow 
rings of 0-038 in. width, which previous results had 
shown to give a fairly uniform blow-by up to 7,000 
r.p.m. The results showed that practically identical 
results were obtained in this instance also. 

Effect of Spark Advance.—A series of tests was carried 
out at constant spark advances of 20 deg., 43 deg., and 


Taste Il.—Composition or BLow-By Gasgs. 
a rd Per cent. Per cent. Per cent 
gery tear co. CO>. Oo 
per minute. . . 
0-2 0-5 2-0 17-0 
2-4 1-3 1-6 17-6 
3:5 2-6 3-6 13-7 
0 1-6 2-4 16-3 


62 deg., the normal fully adv: anced position for the 
magneto being 43 deg. The throttle was adjusted so 
as to maintain the same brake m.e.p. of 59 lb. pet 
square inch throughout. The results, shown in Fig. 27, 
opposite, relate to the high-speed portion only of 
the blow-by characteristics as it was found impossib dle, 
for example, to run the engine with 62 deg. ignition 
advance at the lower speeds. The results indicate 
that the speed at which blow-by increased was higher 
with retarded ignition. Another way of expressing 
this result is to state that, at any given speed, the blow- 
by was higher the more adv anced the ignition, e.g., at 


4,000 r.p.m. the blow-by was 0-33 cub. ft., 0-6 cub. ft., 
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and 1-17 cub. ft. with ignition advances of 20 deg., | pressure, are given in Fig. 28, on this page, and it will 
do be noted that, with the rings of ¥ in. width, blow-by 

Composition of Blow-By Gases.—As in the experi-| increased rapidly at speeds in excess of 4,000 r.p.m. 
ments on the water-cooled unit, analyses were made | With rings of #-in. width, there was no tendency for 
of blow-by gases under various conditions, and Table II, | blow-by to increase at any critical speed, blow-by being 


43 deg. and 62 deg., respectively. 


| rings of low pressure is that they are easier to fit without 
breaking or overstraining than are high-pressure 
rings. Another result of considerable interest is that, 
on a high-speed engine, improved results are obtained 
by the use of a single pressure ring. The fore- 


on the previous page, gives some typical results, | low up to the maximum speed of the test, viz., 5,500 | going experiments have suggested several extensions, 


together with the rate of blow-by observed while the r.p.m. 
gas samples were being collected. The tabulated results | emphasise the beneficial effect of reduced ring width, 
do not indicate any systematic change in the com- | were carried out at full load. 
position of the blow-by gases with increase in blow-by, | in hand on this engine to study the effect of ring 


| 


except to suggest that with high rates of blow-by, | pressure, pressure pattern and ring width. 


eg-, over 2 cub. ft. per minute, the CO content is 
The analyses 
are, in general, similar to those obtained on the water- 


higher than when the blow-by is small. 


CONCLUSIONS. 


It should be added that these tests, which 


some of which are now being undertaken, e.g., on 
the effect of the depth and clearance of the top land 


A series of experiments is | of the piston and, more especially, on the effect of 


“pressure pattern.” The present investigation was 
handicapped by the fact that no equipment was 
available for the measurement of “ pressure pattern,” 
but this deficiency has now been remedied by the 


A fairly complete summary of the conclusions reached | design and construction of a suitable instrument, and 


cooled unit, and tend to confirm that the blow-by | in these experiments is given at the beginning of the | greater attention will now be paid to this variable. 


gases consist of air containing partial products of |report. Particular attention may, however, be called 
' to those factors which have been shown to be beneficial 

These are 
rings; and 
remedies | There are several theories as to the origin of “ ring 
(2) | flutter ” ; 


com bustion. 
TEsTs ON A MULTI-CYLINDER ENGINE. 
This engine has only recently been acquired, an 
only the results of some preliminary experiments ca 
Fig. 18. EFFECT OF RING RADIAL CLEARANCE 
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in so far as blow-by control is concerned 

(1) narrow rings; (2) high-pressure 
d|(3) reduced side clearance. All of these 
n/ necessitate some compromise. Thus, (1) and 


Fig.19. EFFECT OF RING PRESSURE 
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given. The engine is a 10-h.p., four-cylinder model; involve an increase in wear. In this connection, 


1,267 c.c. total displacement, the bore and stroke 
63-5 mm. and 100 mm., respectively. The 
piston is normally fitted with two pressure rings and 
ne scraper ring, all above the gudgeon pin. The 
uming cover was sealed at the front end of the crank- 
shaft, and at the rear end of the crankshaft gas tightness 
was obtained by means of a neoprene washer. The 
methods already described for the single-cylinder 
engines were used to detect any air leaks, and for the 
measurement of blow-by. The results of some tests 
n rings of different widths, but having the same radial 


being 


cylinder wear experiments described in Report No. 
| 8613 B indicate that, under the particular conditions 
described in that report, a reduction in ring width from 
# in. to y in. increased cylinder and ring wear by 
20 per cent. Other experiments, described in Report 


No. 8585 B, indicated that an increase in ring pressure 
| from 6 lb. to 14-7 Ib. per square inch resulted in about 
50 per cent. higher wear. On the whole, the present 
| experiments suggest that narrow rings of relatively low 
pressure are more effective than rings of high radial 
pressure. An additional point in favour of narrow 


Theory of ** Ring Flutter.”’—It is fairly safe to assume 
that the occurrence of excessive blow-by at high engine 
speeds is due to some abnormal behaviour of the 
piston rings, usually described as “ring flutter.’ 








for example, that it is a resonant vibration 


Fig.27. EFFECT OF SPARK ADVANCE 
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_of the rings under the exciting influence of the fluc- 
| tuating gas pressure behind the rings. Another theory 
| is that flutter is due to the inability of the rings to 
|conform to cylinder-bore inequalities at high speeds, 
| while there is still another explanation to the effect 
| that the rings are dragged away from contact with the 
cylinder bore by the piston, the rings being clamped to 
| the sides of the ring grooves by gas pressure. Careful 
| consideration has been given to all these theories, 
but it is not proposed to discuss them here in detail. 
| There are objections to all of them, although the authors 
| do not wish to rule out the possibility that there may be 
| partial truth in any one of them. 

It is with some diffidence that the authors submit 
| another theory, since they have not yet had the oppor- 
| tunity of testing it thoroughly in all its implications, 
| but it is, at the moment, a working hypothesis which 
|further work in hand will probably establish or dis- 
|eredit. Briefly, it is as follows: during the entire 
| compression stroke, the ring is normally in contact 
with the bottom face of its groove, being forced thereto 
| by the rising gas pressure acting on the upper side of 
| the ring, while, in addition, it is forced outwards by 
| gas pressure behind the ring. The latter induces 
frictional drag between the ring and the cylinder bore, 
| which helps to keep the ring on the lower face of the 
|groove. Just beyond top dead centre there are, 
| however, two forces which tend to make the ring move 
|to the upper side of the groove, viz., frictional drag, 
| which then acts upwards, and the inertia of the ring. 
| This latter, expressed in terms of an upward pressure, 
|amounts to as much as 40 |b. per square inch on a 
| Fing 0-088 in. wide at 5,000 r.p.m. The magnitude 
of the frictional drag at t.d.c. is unknown, but engine- 
friction experiments suggest that it may be high. It 
is therefore suggested that, at a sufficiently high engine 
speed, the ring moves at t.d.c. from the lower to the 
upper side of the groove, which severs communication 
between the back of the ring and the combustion 
chamber, whereupon gas pressure behind the ring is 
relieved through the lower side clearance. It is reason- 
able to assume that no piston ring is normally in 
perfect contact with the cylinder bore, either due to 
imperfect running-in or to bore distortion, so that 
there is always some gas pressure tending to lift the 
ring from the bore, this being resisted by the pressure 





behind the rings. When the latter pressure is relieved, 
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as described above, the ring may collapse, most pro- 
bably near the joints, where it is weakest, and, since 
this collapse occurs under a pressure approaching that 
in the combustion chamber, it may occur with such 
violence as to break the ring in the region where the 
joints butt. 

The escape of gas between the ring and the cylinder 
bore will, of course, tend to re-establish the pressure 
behind the ring, so that the ring may then be forced 
out against the bore. While there are difficulties in 
reconciling this hypothesis with all the facts of observa- 
tion, it accounts for the beneficial effect of narrow rings 
(this being largely due to their low inertia). Also, it 
explains the effect of engine load, of ring tension, and 
of badly run-in rings. 

Thanks are due to Messrs. The British Piston Ring 
Company, Limited, and to other manufacturers who 
co-operated in the supply of piston rings and other 
com ponents. 


PRESERVATION OF AIR-RAID 
PROTECTION CLOTHING. 
Tue material of which the protective clothing for 
air-raid precaution workers made such that 
deterioration will take place if the clothing is stored 


Is 18 


for any considerable period in places subject to tem 
peratures below 40 deg. F. on the one hand, and above 
75 deg. F. on the other Between this range no 


the material, so that a 
irranged to keep the 


ulverse changes will occur in 
number of municipalities have 


clothing artificially 


in an warmed room with some 
form of automatic temperature control. When an 
electric supply is available, the room is warmed by 
electric unit heaters consisting of heating elements 


through which air is blown by means of an electric fan. 
The units are disposed throughout the room so as to 
maintain an even temperature in all parts, this tempera 
ture controlled within the desired limits by 
devices. An effective control system 
devised by Messrs. The British Thermostat Company, 
Limited, Windmill-road, Sunbury-on-Thames, fune- 
tions as follows: The main control is a double-contact 
thermostat which makes and breaks two circuits 
simultaneously. One of these circuits controls the 
contactor operating the main switch on the heating 
circuit, while the other controls the contactor actuating 
the main switch on the fan-motor circuit. The thermo- 
stat is of the vapour-pressure type, with non-oxidising 
mereury-tube switches, and starts both heater and 
fans as soon as the temperature of the room has fallen 
to 45 deg. F., cutting them out again when the tempera 
ture has risen to 50 deg. F., the range between the 
operating points being thus very narrow. 

In cold weather there is no difficulty in maintaining 
the range, but in hot summer weather, the storage 
temperature might easily reach the safe limit of 
75 deg. F., a contingency which is eliminated by the 
fitting of a second thermostat. This is of the single 
circuit type, and is wired in parallel with the fan 
contact of the double-circuit thermostat. It operates 
when the temperature within the room exceeds 70 deg. 
F., and switches on the fans so that unwarmed air only 
is circulated and the temperature thus reduced. The 
single thermostat is identical with the double one, but 
has only one mercury-tube switch. Alternatively, a 
different design of thermostat, having open-type silver 
contacts with magnetic snap action, may be employed 
for both of the circuits mentioned above. Generally, 
the system as described has been accepted as sufticient, 
but in some installations an additional safeguard has 
been considered desirable 


being 
thermostatic 


This safeguard consists of 


an excess-temperature cut-out on each fan circuit. 
rhe instrument consists of a 10-ampere open-type 
switch held in the * on’ position by a ratchet device 


against the pressure of a spring which is released by 
the melting of a fusible element. The cut-out is 
attached to the heater frame and operates when the 
frame temperature, not that of the room, exceeds 
205 deg. F. These instruments give a visual indication 
of their operation, and can be re-set, by pressing a 
push-button, as soon as the air conditions have returned 


to at least 10 deg. F. below the cutting-out point 


SUMMER CONFERENCE OF THE INSTITUTION OF STRUC- 
TORAL Enorneers.——The »xth Summer Conference of the 
Institution will be held at Torquay from June 21 to 
June 24 


TRAINING FOR MANAGEMENT OF ENGINEERING AND 
CuEemicaL Works.—~A full report of the discussion held 
at the recent annual dinner of the British Chemical Plant 
Manufacturers’ Association has now been published, and 
copies are available, price ls. post free, from the offices 
of the Association, 166, Piccadilly, London, W.1. The 
discussion related to “ The Training for Management of 
Engineering and Chemical Works,” and it will be recalled 
that the matter was dealt with, in our columns, on 


page 503, ante. 
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ULTRA-VIOLET IRRADIATION 
WATER STERILISER. 


Ir is now common knowledge that the ordinary 
continuous spectrum when projected on a white ground 
apparently terminates at one end in a deep violet 
shade, but if a suitable fluorescent screen used 
the spectrum is seen to extend considerably beyond 
the normally visible violet, into a region of shorter 
wavelengths known as the ultra-violet. These short 
light waves may be injurious to living tissues in certain 
circumstances, but they can be usefully employed for 
the f all forms of bacteria, protozoa, 
ferments and other low organisms. The bactericidal 


is 


destruction 


wavelengths lie between 2,970 Angstrém Units and 


2,100 Angstrém Units, the maximum effect being 
associated with rays of about 2,600 A.U. and 2,500 A.U. 


To enable these rays to be used for the sterilisation of 


water, Messrs. Hanovia Limited, Bath-road, Cippen- 
ham, Slough, have developed the simple and compact 
form of steriliser shown in section in the accompanying 
illustration. 

Briefly, it consists of a shielded mereury-are lamp 


immersed in the water to be sterilised. The arc tube a 


























Water 
Inlet— 














(6@70) 


is of quartz, and is about 0-787 in. bore (20 mm.) by 
134 in. overall length. The electrical load is 700 watts, 
and the are is 7 in. long between the electrodes 6, which 
are of metal. The tube starts automatically by an 
electronic discharge from the electrodes and operates in 
any position without change of intensity. The amount 
of contained mercury is small. The are tube is sur- 
rounded by a quartz cylinder c, of 2 in. outside diameter, 
there being an air space between the two. The cylinder 
forms the inner wall of the water container, the outer 
wall being formed by a brass cylinder d, chromium- 
plated internally, and of 4 in. inside diameter. The 
capacity of the chamber thus formed is about 2} pints. 
A glass observation window e on the side enables the 
operation of the are to be seen without permitting the 
ultra-violet light to End covers with thumb- 
screw bolts house in the electrode terminals and con- 
nections. All the joints are water-tight. The water 
enters at the bottom through a suitable control tap and 
leaves at the top. The tangential position of these 
orifices sets up a whirling motion of the water through 
the chamber. When the steriliseris giving its maximum 
rated output of 600 gallons per hour, the total exposure 
to the rays is | The output can be 
decreased, in order to give longer exposure, without 
detriment to the operation of the equipment. 
100 gallons per hour, for instance, the exposure will be 
approximately 10 seconds, and the rise in temperature 
of the water with the slower flow is only 5 deg. C. 
On starting, no circulation of the water should be 
permitted for three minutes, after which time, the arc 
meanwhile having reached its full intensity, the steriliser 
can be left in continuous operation. 

The are tube has a normal life of 1,000 running 


pass. 


se onds, 


io 


At | 





| hours, equivalent, say, to six months continuous use 
with a working week of 44 hours. This gives a depre 
ciation allowance of 54d. per hour. The running costs 
taking the current supply at ld. per unit, would 
amount to ls, for the sterilisation of 10,200 gallons of 
water, i.e., 17 hour’s operation at the full rate of flow 
The output of radiation is maintained constant by 
means of a rheostatic intensity-stabiliser so that all 
operating factors remain unchanged. The contro! 
unit, stabiliser, switch and auxiliary starting circuit 
are mounted on the panel which carries the sterilise1 
and are housed in a splash-proof chamber. The total 
space occupied is under 2 cub. ft. Apart from such 
obvious uses as the sterilisation of drinking water 
supplies, in connection with small local plants and on 
board ship, particularly when inland waters are being 
navigated, the Hanovia steriliser may be employed for 
preparing water for washing butter, margarine and 
other foods and for the numerous washing operations it 
a brewery. The makers inform us that extensive tests 
have shown that even heavy concentrations of patho- 
logical organisms, such as B. coli, the typhoid bacillus 
soil bacilli and so forth, are destroyed even at the 
maximum rate of flow. In industrial applications 
injurious organisms, such as ferments, can be destroyed. 
examples being the acidifiers and proteolytes, which 
produce rancidity in butter, and also sarcina, lactic 
acid and acetic acid producing organisms detrimental 


to brewing. etc. Further. the steriliser can be used to 
water which has to have a high degree of 


prepare 
sterility. such as for surgical purposes, pharmaceutical 
preparations, bacteriological preparations, and the like 
An automatic type, in which turning on the flow starts 
the mereury are, is also manufactured. 








THE EFFECT OF NITROGEN ADDI- 
TIONS AND HEAT-TREATMENT 
ON THE PROPERTIES OF HIGH- 
CHROMIUM STEELS.* 


By E. W. Corpeck, M.A., and R. 


Frraitic chromium steels containing more than 
20 per cent. of chromium are used in moderate quan 
tities in industry on account of their good resistance 
to corrosion and to scaling at elevated temperatures. 
Their development, however, has been restricted owing 
to their inherent brittleness and excessive grain 
growth in the higher temperature range. In the past 
few years investigations on the addition of nitrogen 
to steels of this type have shown that small quantities 
of this element tend to control the grain size and to 

| bring about a small improvement in physical pro- 
perties. As recently as 1938, Krivobok summed up 
the then existing state of knowledge regarding 23 per 
cent. to 30 per cent. chromium irons thus: “* While 
the grain size can be refined by deliberate additions 
of nitrogen, the problem of impact brittleness has not 
yet been solved.” At the present time this question 
is receiving attention in America, but the current 
literature of Great Britain contains few references 
Papers dealing with the effect of nitrogen on the 
mechanical properties of high-chromium steels have 
been published, but little information is available on 
methods of manufacturing these steels and, in par- 
ticular, the means employed for the introduction of the 
nitrogen. The present paper puts on record the results 
of an investigation into the manufacture, and the 
effect of heat treatment on the properties, of high 
chromium containing varying amounts of 
nitrogen. 

Although much work is yet to be done before accurate 
information concerning the Fe-Cr-C system is avail 
able, a broad outline of its main features may be given. 
From the diagrams obtained by Krivobok and Gross- 
mann, the reason for the brittleness of the high- 
chromium steels is apparent. In these steels the carbon 
content is always low, so that the « phase exists at 
all temperatures, and no grain refinement by heat- 
treatment is possible. It would be expected, there- 
fore, that the structure of the material should consist 
of large « grains, probably with a quantity of pre 
cipitated carbides and this structure is actually found 
The published literature appears to establish the 
marked effect of small percentages of nitrogen 1n 
refining the structure and improving the mechanical 
properties of high-chromium steels. It was felt 
however, that similar results might be obtained by 
the use of elements more normally added to steels for 
controlling the grain size. A few preliminary tests 
were therefore carried out to determine the effects 0! 

| small additions of aluminium, titanium, cobalt, etc. 


P. GARNER 


steels 





* Communication from the Research Department 0! 
Messrs. Imperial Chemical Industries (Alkali), Limited, 
Northwich, presented before the annual meeting of the 

| Iron and Steel Institute, held from May 3 to 5, 1939 
| Abridged. Certain features of the work contained in this 
| Paper form the subject-matter of a British patent 
application. 
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on ingot crystallisation, before proceeding to study the 
production of steels containing nitrogen. 

A series of five small melts of iron and chromium, 
each of 500 g., was made in a 30-kW valve-operated 
high-frequency induction furnace. These charges 
contained approximately 25 per cent. of chromium 
and 0-15 per cent. of carbon, and were cast into small 
l-in. diameter chill moulds. One melt was made 
without any addition as a “ blank” ingot. To the 
remaining melts the following additions were made : 
1 per cent. of cobalt ; 1 per cent. of nickel ; 1 per cent. 
of titanium; and 0-25 per cent. of aluminium plus 
0-2 per cent. of silicon. Melting and casting conditions 
were kept constant throughout, and, when cool, the 
ingots were broken across and the structures ex- 
amined. In every case coarse columnar crystals were 
present, with a very small area of equi-axed crystals 
in the centre of the bar. No appreciable differences 
were observed between any of the ingots ; in fact, the 
“ blank ”’ had perhaps a slightly finer structure than 
the others. It did not appear to be worth while to 
continue experiments along these lines, and work on 
the effect of metallic elements was abandoned. 

Treatment of Ferro-Chromium with Nitrogen.—It 
was felt that the best method of introducing nitrogen 
into the steels was to prepare a ferro-chromium 
having a high nitrogen content, but experiments in 
which the gas was bubbled through the molten ferro- 
chromium were not entirely satisfactory. Eventually 





sound. These results are in agreement with the 
observations of Franks and others, who state that the 
maximum nitrogen concentration in the 25 per cent. 
chromium Steels is 0-25 per cent. The fractures of 
two “ over-nitrogenised *’ ingots are shown in Fig. 8, 
below, the large bright radial blow-holes being 
typical of such ingots. No marked differences in 
grain size were found in the as-cast fractures of high- 
and low-nitrogen ingots. 

Experiments on Forging the 25 per Cent. Chromium 
| Ingots.—In the early stages of the work, forging was 
| carried out at temperatures varying from 1,200 deg. 
| to 950 deg. C., and in some cases at even lower tem- 
| peratures. The material worked readily at the higher 
|temperatures, but became appreciably stiffer below 
about 1,000 deg. C. In view of the rapid grain growth 
| which is known to occur in high-chromium steels at 
elevated temperatures, it was felt that the lower the 
temperature at which forging was carried out, the 
better was the chance of securing a fine grain size in 
the finished bar, even in steels of high nitrogen contents. 
Forging was therefore attempted at quite low tem- 
peratures, but, even with the greatest care, below 
about 1,000 deg. C. it was found impossible to prevent 
the bars from breaking up internally. It was noticed, 
however, that the fractures of such bars showed an 











|extremely fine, almost fibrous structure in the un- | 


| cracked parts. Later, temperatures of 1,100 deg. to 
1,200 deg. C. were used for all forging operations, and no 


This machine enables tensile, impact, etc., tests to be 
carried out on materials of which only comparatively 
small quantities are available. It was found that con- 
siderable toughness, as measured by these tests, is 
obtained in the high-nitrogen bearing steels when 
heat-treated and water-quenched from elevated tem- 
peratures, i.e., 1,100 deg. to 1,150 deg. C., and that 
poor results are invariably associated with steels of low 
nitrogen content. This is particularly marked in the 
case of 23 per cent. chromium series, where alloys of 
low nitrogen content, with or without the addition of 
nickel, have impact values of 7 ft. lb., or less, whatever 
their heat treatment. The introduction of 0-22 per 
cent. of nitrogen to the ** blank ”’ 23 per cent. chromium 
alloy causes the impact value to increase to about 
45 ft. lb. when the correct heat treatment is given. 
This figure is again considerably exceeded by the 
addition of a small quantity of nickel, values of 100 ft. Ib. 
and over being reached. Similar results are obtained 
with the 25 per cent. chromium alloys, and to a lesser 
degree with those containing 28 per cent. of chromium. 
Alloys with 21 per cent. of chromium do not appear 
to respond to the influence of nitrogen as do the higher 
chromium alloys. Fig. 4, on this page, shows curves 
of the impact values plotted against the quenching 
temperatures for the 23 per cent. chromium series of 
alloys. 

In Fig. 9, on page 728, will be seen the fractures ot 
Hounsfield tensometer impact specimens in the 23 per 


the method for the introduction of nitrogen into! failures occurred with ingots that were initially sound. ! cent. chromium series, tested after water-quenching 
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ferro-chromium was standardised into the following 


simple procedure: A 6-lb. charge of broken ferro- 
chromium was heated quickly in the induction furnace 
to about 1,300 deg. C. and maintained at that tem- 
perature for 1 to 14 hours while a stream of nitrogen 
direct from the cylinder was passed through it. At 
the end of that time the Pythagoras gas tube was lifted 
to above the surface, and the charge was melted, 
tapped into a chill mould and then quenched from 
about 1,100 deg. C. Variations in the temperature 
of the treatment affected the final nitrogen content 
of the ingots; the higher the temperature the greater 
vas the amount of nitrogen. The usual nitrogen 
content obtained by this treatment was between 
1-5 per cent. and 2 per cent. By treating the material 
in this way, troubles due to slagging of the crucibles 
and pick-up of silicon by the charge are almost com- 
pletely avoided, while it is clearly possible to obtain 
quite high nitrogen contents by prolonging the time 
ot treatment. 

Method of Making the Ingots.—All the material used 
in the present work was made in the high-frequency | 
induction furnace, using proportions of mild steel and 


\rmco iron, to obtain the desired carbon content, and 


70 per cent. 


Height es 8 in. 
Diameter: Top 2} in. 
Bottom 2} in. 


rhe metal was poured through a preheated sand head 
with a 4-in. diameter hole, and the ingots were lifted 
out when solid and cooled off in dry sand. 

A number of ingots containing 25 per cent. of 
chromium were made with varying nitrogen contents 
to determine the maximum amount of nitrogen capable | 
of solution at that chromium concentration. 


In | 
making up the charges it was found that the nitrogen | 
ontent of the finished steel could be accurately con- | 
trolled by the suitable mixing off of * treated ” and | 

untreated ’’ ferro-chromium. Each ingot that ap- | 
peared to be sound was surface-skimmed in the lathe | 
to remove all irregularities, and then nicked and | 
broken across at about 1 in. from the top as a pre- 
cautionary measure against internal unsoundness. It 


was found that ingots containing nitrogen in excess of 
| per cent. of the chromium content tend to be un- 














Fie. 8. Typrcan Fractures OF OverR-NITROGENISED INGOTS. 


| technique was standardised for all ingots used in the 
experiments: Preheating to forging temperature was 
carried out in a smith’s fire, about three-quarters of an 
hour being allowed for soaking right through. The 
actual forging was done under a swaging machine 
capable of delivering light blows at the rate of 600 per 
minute. Each ingot was reduced to j-in. diameter 
bar, from which standard-sized test-pieces, t.e., tensile 
and both square and round standard Izod specimens, 
|could be machined. After cropping 3 in. to 4 in. 
|from the bottom end of the bar, 20-in. lengths of 
| both 3-in. diameter and }-inch diameter bars were 
|drawn down. The average diameter of the turned 
| ingots was approximately 2 in.; therefore the reduc- 
|tion expressed as a ratio of the diameters for the 


ferro-chromium. The total weight of | different sizes of bars was as follows :— 


each charge was 124 lb. Melting was done in silli- 
manite crucibles. Each melt was deoxidised with | 
small additions of manganese and ferro-silicon, and | 
then cast into smoked, slightly preheated, vertical 
cast-iron chill moulds of the following dimensions : 


f-in. bars 2-3 to l. 
4-in. bars 4tol. 
j-in. bars 5-3 to 1. 


Ingots containing 21 per cent., 23 per cent. and 
27 per cent. to 28 per cent. of chromium, with high 
and low nitrogen contents, and in some cases with 


| small additions of nickel, were then made and forged 
|in the same way as the 25 per cent. chromium series. 


Material was taken from approximately the middle of 
each bar and determinations were made for chromium, 
carbon, silicon, nickel, nitrogen, and in some cases for 
sulphur, phosphorus and manganese. The method 
used in this work for the determination of nitrogen was 
that suggested by Jones and Morgan* and employed by 
them in their investigations into the nitrogen-hardening 
of steels. 

Mechanical Testing of Forged Material; (1) Impact 
Tests.—Izod impact tests, on both standard square 
and standard round specimens, were carried out on a 
number of the alloys in the as-forged and the heat- 
treated conditions. The majority of the impact tests, 
however, were made using the }-in. diameter material, 
and for these tests the Hounsfield tensometer was used. 





~ * See Iron and Steel Inst. Carnegie Sch. Memoirs, vol. 
xxi, page 39 (1932). 








After a few preliminary trials the following forging , from 1,100 deg. C. 


The bottom specimen, from an 
ingot designated X408 and containing 0-25 per cent. 
nitroger,, and 1.1 per cent. nickel, is unbroken but partly 
torn at the root of the notch. This specimen shows a 
very fine fibrous, almost silky, fracture. The left- 
hand specimen (0-22 per cent. nitrogen, no nickel) has 
also a comparatively fine structure, while the central 
(0-08 per cent. nitrogen, no nickel) and right-hand 
specimens (0-05 per cent. nitrogen, 1-07 per cent. 
nickel) have coarse grain structures, particularly so 
in the case of the one containing nickel. 

Effect of Tempering on Impact Values.—Tempering 
treatments were then carried out on selected alloys 
of high nitrogen content that had given good impact 
values when water-quenched from the 1,100 deg. to 
1,150 deg. C. range. Various temperatures up to 
800 deg. C. were used, and from the impact figures 
obtained it was seen that the toughness of these 
materials remains unimpaired up to about 400 deg. C. 
Above this temperature the impact value falls fairly 
rapidly with increasing temperature, and after temper- 
ing at 800 deg. C. the specimens were quite brittle. 
Micro-examination of the specimens tempered at this 
temperature showed the decomposition of austenite 
to martensite to be in an advanced stage. 

(2) Tensile Tests.—Tensile tests were conducted on 
j-in. diameter forged and heat-treated bars, and a few 
on $-in. diameter forged and heat-treated bars. Tests 
on the }-in. diameter bars were carried out in the 
Hounsfield tensometer, and the larger specimens were 
tested in a 30-ton Avery machine. Reasonably good 
agreement was obtained in the results given by the 
two testing machines. It was found that the steels 
having nitrogen contents of the order of one-hundredth 
of their chromium content have considerably better 
properties than those with low percentages of nitrogen. 
In particular, their elongations and reductions of area 
are considerably higher. In the 23 per cent., 25 per 
cent., and 27 per cent. to 28 per cent. chromium series, 
heat treatment from temperatures between 1,100 deg. 
and 1,200 deg. C. has, in general, produced improved 


| ductility as compared with treatment at 900 deg. C. 











The improvements in this respect, however, are not as 
spectacular as those reported for the impact tests, but 
they follow along similar lines. The physical pro 
perties, after water-quenching from the higher tem- 
peratures, of the steels containing 23 per cent. and 
25 per cent., of chromium, to which nitrogen and nickel 
have been added, compared favourably with the 
results normally obtained for the 18-8 class of chro- 
mium-nickel austenitic steels; for example, speci- 
mens from ingot X 408, water-quenched from 1,125 deg. 
C., had a tensile strength of approximately 50 tons 
per square inch, with an elongation between 58 per 
cent. and 76 per cent. and a reduction of area between 
58 per cent. and 66 per cent. Some of the steels with 
low nitrogen contents, namely, 0-06 per cent. to 0-09 
per cent., have a tendency to be very brittle. It is 
interesting to observe that in these steels the worst 
results are obtained by water-quenching from the 
higher temperatures, since there is insufficient nitrogen 
present to inhibit grain growth 


Microstructure.—X 408 is a 23 per cent. chromium- 


steel alloy containing high nitrogen and | per cent. of 
nickel, which, as will have been seen in an earlier 
section, has given excellent mechanical properties 
after suitable heat-treatment. Fig. 10, on this page, 
shows the structure after water-quenching from 
1,100 deg. C.; it will be seen to consist of approxi 
mately equal quantities of two constituents, which are 
considered to be austenite and ferrite. At higher 
magnifications it was seen that one of the constituents 
contained twins, a typical characteristic of austenite ; 
these twins were readily developed by suitable etching. 
The effect of treating this alloy at a lower temperature 
as recommended by Franks is to produce a structure 
consisting mostly of ferrite with carbides, together 
with some austenite which is decomposing into marten- 
site. This structure is illustrated in Fig. 12; atten 
tion is drawn to the carbide particles in the ferrite 
and to the needle-like form of the martensite in the 
austenite grains. The presence of austenite and 
martensite in this alloy after treatment at 900 deg. C. 
may be due to its prevfous thermal history. The 
original forged bar was of small section and will have 
cooled sufficiently rapidly from 1,150 deg. C. to have 
retained some austenite at room temperature ; sub- 
sequent annealing at 900 deg. C. will have resulted 
in the decomposition of this phase and the develop- 
ment of the structure observed in Fig. 12. If this 
steel, after water-quenching from 1,100 deg., in the 
x + field, is then tempered at successively higher 
temperatures, the following changes are observed: 
After tempering at 400 deg. C., no significant change 
is noticed, the structure still consisting of a and y 
crystals. On raising the tempering temperature to 
600 deg. C. a fine, almost sub-microscopic, constituent 
is precipitated in the a crystals, while the grain 
boundaries are coarsened. The structure after 
tempering at 800 deg. C. is illustrated in Fig. 13; 
it will be seen that the precipitate in the ferrite has 
become a well defined shower, carbides are now detect- 
able in the grain boundaries, and the austenite grains 
are breaking down with the formation of martensite. 

The structures found in an alloy which contains 
no nickel and a low nitrogen content, after water 
quenching from 1,100 deg. C., consists mainly of very 
large ferrite grains with carbides out of solution, some 
being present as rounded globules, others as a fine 
shower ; a few small crystals of what is believed to be 
austenite are also seen. It is interesting to observe 
that these also contain globular carbides. After 
quenching from 900 deg. C. this alloy has a structure 
which consists entirely of ferrite and carbides. The 
quenching of alloys containing nitrogen contents of 
the order of one-hundredth of the chromium content 
from temperatures between 1,100 deg. and 1,150 deg. 
C. produces duplex ferrite-austenite structures with a 
consistently fine grain size. It has, however, been 
found that some of these nitrogen-bearing alloys after 
air-cooling from this temperature range are brittle 
The structures of these alloys under low magnifications 
appeared to be ferrite plus austenite, identical with 
those of the tough water-quenched alloys. Examina- 
tion at higher magnifications revealed the presence of 
a brittle inter-granular constituent, which took the 
form of membranes an‘ occasional globules. 

In general, it has been found that plair duplex 
ferrite and austenite structures are obtained only 
when the following conditions are fulfilled: (1) The 
alloys are water-quenched from an elevated tempera- 
ture within what is believed to be the duplex « + ¥ 
field. (2) The alloys contain appreciable amounts of 
nitrogen of the order of one-hundredth of their chro- 
mium content. (3) The chromium content is over 
22 per cent. Nitrogen appears to have a similar action 
to carbon, in that it makes available at a high tem- 
perature (depending on the chromium content) a 
duplex «+ y field. Alloys containing insufficient 
nitrogen and carbon contents probably have no phase 
change between the solidus and room temperature. 
The effect of nitrogen in refining the grain size of these 
steels is most marked ; in all cases where the nitrogen 
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Fie. 9. Broken Lwpact SpecIMENS OF 23 PER 
Cent. Coromium Steets ContTaAINING VARYING 
AMOUNTS OF NITROGEN. 








Fig. 10. Specmmen X 408. Water QuENCHED, 
1,100 Dea. C. x 200. 


























Fie. 12. Specimen X 408. Water QuENCHED, Fic. 13. Specrmen X 408. WatTeR QUENCHED, 
900 Dea. C. x 800. 1,125 Dee. C.; AtrrR CooLep, 800 Dee. C. x 500. 














Fie. 24. Turnines anp CoLtp-ROLLED Strip or 25 Per CENT. CHROMIUM STEEL. 


content is low the grain size of the steel is large, and | alloys with high nitrogen contents, tends to stabilise 
tends to coarsen still further after treatment at an/| the austenite and slow up its decomposition to marten- 
elevated temperature. On tempering steels con-| site on tempering 

taining austenite and ferrite only, little change occurs! Miscellaneous Experiments: Heat Resistance.—It 
up to 400 deg C., but between 400 deg. and 800 deg. C. | was felt that some distinction between the high- and 
breakdown of the austenite commences and carbides | low-nitrogen alloys with regard to their resistance to 
and/or nitrides are precipitated in the « phase. It is scaling at high temperatures might be obtained. In 
also to be noted that the presence of nickel, in the! consequence, tests were carried out on several of the 
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alloys at temperatures of about 1,100 deg. C. for 3- 
and 7-day periods. There is evidence, from the 
data obtained in these tests, that the nitrogen alloys 
are equally as resistant to heat as those of low nitrogen 
content when treated at about 1,100 deg. C. It is 
probable that long-time tests at elevated temperatures 
would show more conclusively any differences that 
may exist in the heat-resisting properties of these 
materials. 

Effect of Prolonged Heat-Treatment on Grain Size.— 
The specimens used in the heat-resistance experiments 
were then broken across. In every case those of high 
nitrogen content showed little or no grain growth, 
while those of low nitrogen and low nitrogen-plus- 
nickel contents had coarsened considerably. It is a 
reasonable deduction to draw from the fracture tests 
that the addition of nitrogen has a powerful action in 
inhibiting grain growth at elevated temperatures, and 
that 23 per cent. to 28 per cent. chromium steels con- 
taining nitrogen contents of the order of one-hundredth 
of the chromium content, together with a small per- 
centage of nickel, retain their toughness even after 
exposure at 1,100 deg. C. for 7 days. 

Corrosion Experiments.—A preliminary test on the 
corrosion-resistance of 25 per cent. chromium steels 
containing nitrogen was carried out, the corroding 
medium chosen being a boiling 25 per cent. solution 
of commercial ammonium chloride. This test, which 
was conducted for a period of 1,040 hours, was designed 
to compare the resistance to corrosion of the materials 
after different heat-treatments, namely, (a) 2 hours 
at 1,125 deg. C. and water-quenched, and (6) 8 hours 
at 875 deg. C. and water-quenched. The following 
25 per cent. chromium steels were selected for test : 
X 357 (0-11 per cent. nitrogen, no nickel) and X 368 
(0-24 per cent. nitrogen, 1-1 per cent. nickel). A 
specimen of 18-8 chromium-nickel steel, in the con- | 
dition as water-quenched from 1,100 deg. C., was also 
included ‘as a check. The results of these tests in- 
dicated that both the chromium steels in the condition | 
as water-quenched from 1,125 deg. C. compare favour- 
ably with the 18-8 steel. X 368, containing 1 per 
cent. of nickel and high nitrogen, was slightly better 
than X 357. As heat-treated at 875 deg. C., the 
corrosion-resistance of these steels is considerably 
impaired, this being particularly marked in the case 
of the steel of lower nitrogen content. A few pre- | 
liminary experiments were also carried out in boiling 
25 per cent. nitric acid. These indicated that the 
corrosion-resistance in this medium of the 25 per cent. 
chromium steel containing nitrogen and nickel was 
at least as good as that of the 18-8 steel. 

Machinability and Fabrication.—During the prepara- 
tion of the many specimens for the mechanical tests 
used in the investigation it was consistently noticed that 
the high-nitrogen bearing steels were easily machinable, 
long free-cutting turnings being an invariable char- 
acteristic. Fig. 24, on the opposite page, illus- 
trates the general ductility and machinability of 25 per 
cent. chromium steels with the addition of nitrogen. 
In the lower part of the illustration will be seen a 
length of rolled strip, approximately 0-25 in. wide by | 
)-006 in. in thickness, that was made from }-in. yao 
of forged 25 per cent. chromium high-nitrogen steel, | 
water-quenched from 1,150 deg. C. Rolling was| 
carried out in a small hand-operated mill, the material | 
being re-annealed at 1,150 deg. C. three times during | 
the process. The finished strip showed no signs of | 
cracking or shearing, and the edges were perfectly | 
clean; reduction below 0-006 in. in thickness was | 
impossible, owing to the limitations of the rolling mill. 
There were indications, however, that this material 
may be successfully reduced to very thin sheet or 
strip, and that a considerable amount of cold-work 
may be given after the initial grains have been broken 
down. Fig. 24 also shows lathe turnings of the same 
material. As regards machinability, the high-nitrogen 
steels show a marked improvement over the coarse- 
grained low-nitrogen steels, both in cutting speed and 
in finish. This characteristic of the high-nitrogen 
steels is of considerable value, particularly in the 
fabrication of small machined parts, the cutting of 
screw threads and similar operations. 

Conclusions.—The present work confirms Franks’ 
findings that the addition of nitrogen to high-chromium | 
steels has a marked effect in refining their naturally 
coarse grain size. A number of other important dis- 
coveries have been made which were not brought out 
by the original work; these will now be detailed 
briefly. 

A method has been evolved for introducing nitrogen 
into steels containing 21 per cent. to 28 per cent. of 
chromium. This consists of preparing a nitrogen- 
rich “temper” alloy of iron and chromium. Com- 
mercially carbon-free 70 per cent. ferro-chromium is 
treated at a temperature of 1,300 deg. to 1,400 deg. C. 
in an atmosphere of nitrogen, the nitrogenised alloy 
being subsequently melted to homogenise the dis- 
tribution of nitrogen. It has been found that uniess 


care is taken to keep the nitrogen content of the final 
steel ingot down to a figure of the order of one-hundredth 
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of the chromium content, unsound gassy ingots are 
produced. In order to develop the best mechanical 
properties in these nitrogen-bearing steels, it is essential 


to water quench the material from an elevated tem- | 


perature between 1,100 deg. and 1,200 deg. C. This 
treatment results in a great improvement in the impact 
value or toughness of the steels. The treatment pro- 
posed by Franks, namely, heat-treatment at 900 deg. 
C., does not produce the desired result ; this is clearly 
brought out by the results of a large number of tests. 
Heat-treatment from the high temperature also im- 
proves the ductility of these steels as measured by the 
ordinary tensile test. 

The best results have been obtained with steels 
containing between 22-5 per cent. and 28 per cent. of 
chromium, in which the nitrogen content is approxi- 
mately one-hundredth of the chromium content and 
nickel is present in amounts of the order of }$ per cent. 
to 1} per cent. The reason for the improved results 
obtained by water-quenching from 1,100 deg. to 
1,200 deg. C. is thought to be due to the presence of an 
“x+y phase field at this temperature. Quenching 
from within these temperatures produces a duplex 
structure of ferrite and austenite. In steels containing 
low percentages of nitrogen little or no austenite is 
formed, as their composition is within the « (8) field ; 
such steels, having no phase change, cannot be refined 
by heat-treatment. These conclusions are supported 


| by the results of the examination of the microstructures 


of the alloys investigated in the course of the research, 
and also by X-ray tests which have been made. 

Indications have been obtained in preliminary 
tests that the corrosion-resistance of these high- 
chromium steels in the correct condition is equivalent 
to that of 18-8 chromium-nickel steel in boiling 25 per 
cent. nitric acid and is better than 18-8 chromium- 
nickel steel in ammonium-chloride solutions. The 
machinability of these high-chromium steels is greatly 
improved by the presence of nitrogen when they are 
in the correctly heat-treated condition. It has also 
been found possible to make thin strip by cold-rolling 
such steels, a further proof of their excellent ductility. 
The presence of nitrogen does not affect the heat- 
resistance of these high-chromium steels adversely. 
It does, however, inhibit grain growth at elevated 
temperatures. 








THE WORK OF THE MIDLAND 
COKE RESEARCH COMMITTEE. 


Like the Northern and Scottish Coke Research 
Committees, the Midland Coke Research Committee 
is financed by contributions from the producers and 
users of blast-furnace coke made within its area of 
operation, supplemented by a grant from the Depart- 
ment of Scientific and Industrial Research, this grant 
being administered by the Iron and Steel Industrial 
As is now fairly widely known, 
the objects of the Committee are, briefly, to study and 
evaluate the properties and qualities of coke, and, 
while coke for blast-furnace use and other metallurgical 
applications has been its main concern, the Committee 
is now giving some attention to coke for domestic 
purposes. The Chairman of the Committee, since its 
establishment in 1926, has been Mr. W. J. Brooke, and 
the experimental and research work is carried out under 
the direction of Professor R. V. Wheeler, secretary to 
the Committee, in the Department of Fuel Technology 
of the University of Sheffield and at neighbouring coke- 
oven and blast-furnace plants. A general report of 
researches in progress is published annually, and that 
for the year 1938 has recently been issued. 

The report indicates that the work on the blending 
of coking coal with coke breeze to improve the impact 
hardness of the resultant coke has been actively pur- 
sued during the year. Particular attention has been 
paid to the size of the pulverised coke breeze which 
can be added to obtain an increase in impact hardness 
without having an adverse effect on the abradability 
of the coke. By using coke dust of different degrees 
of fineness in experimental-oven tests, it has been 
possible to show that, at the plants where the practice 
of coke-dust blending has been tried and abandoned, 
the coarseness of the dust employed is clearly the 
explanation of the unsatisfactory results. The con- 
clusion has been arrived at that all, or practically all, 
the coke dust should pass through a 10-mesh I.M.M. 
sieve (or a 14-mesh British Standard sieve), and that 
90 per cent. should pass through a 20-mesh I.M.M. 
sieve (or a 25-mesh B.S. sieve).* Large-scale tests have 
been carried out to check these conclusions, and it has 
been ascertained that with a coal of low rank, normally 
producing a coke which is probably the weakest in the 
South Yorkshire area, the addition of 1} per cent. of 
coke dust, of which 99-6, 96-5, and 92 per cent., 


| respectively, passed through I.M.M. 10-mesh, 20-mesh, 


and 30-mesh sieves, the shatter index was raised while 
the abrasion index was unaffected. The results are 


* See B.S.I. Specification, No. 410-1931. 


given in Table I. At another Midland plant, not in 
Yorkshire, where the coke dust is ground so that 
100 per cent. passes through a 30-mesh sieve, it is 
stated that great satisfaction is expressed at the 
success of the practice of adding 5 per cent. of coke 
dust to the coking coal. 


Taste I. 


| Shatter Lndices. | Cochrane 


Material. } a. 3 = 
| 2-in. as 1-in. ¢-in. | t-in. 
Coal alone . ..| 52-0 | 68-3 | 83-9 | 95-3] 73-4 
Coal with 14 per | 
cent. coke dust --| 55°7 | 72-5 | 86-7 | 95-9 | 73-3 


The need for the exercise of care in interpreting 
the results of physical tests on coke is illustrated by 
some figures given in the report. In the course of an 
investigation, it was fouad that one Welsh coke and 
one Durham coke, which are accepted as being first- 
class foundry fuels, and a Durham coke of good blast- 
furnace reputation, gave Cochrane abrasion indices of 
about 74-0, this figure having been considered to be 
the lower limit of value for cokes for blast furnaces ; 
the 1}-in. shatter indices of these three cokes were 
all over 90. On the other hand, a West Yorkshire 
coke of low 1}-in. shatter index, namely 71-9, gave a 
Cochrane index of 82-3. These several figures empha- 
sise the important point that, apparently, there is no 
relationship between the 14-in. shatter index and the 
Cochrane abrasion index. Nevertheless, these two 
indices, when considered separately, furnish informa- 
tion of value to coke makers and users, as is, in fact, 
shown in the second paragraph above. The results we 
have just quoted and the work briefly outlined in other 
sections of the report, on such matters as the deter- 
mination of fusain in coal and the estimation of the 
permeability of cokes, indicate that the report is indeed 
mainly a statement of progress. While, however, 
much further work is necessary before definite and 
finite conclusions can be drawn on certain points, the 
work of the Committee on the blending of coking coal 
with coke breeze, and in other directions, is bearing 
fruit. 








CATALOGUES. 


Sheet-Metal Machinery.—Mesers. F. J. Edwards, 
Limited, 359-361, Euston-road, London, N.W.1, have 
sent us their stock list of new and re-conditioned sheet - 
metal working machinery and accessories. 


Reconditioned Power Plant.—We have received a com- 
prehensive list of reconditioned machinery and plant, 
mostly electrical, from Messrs. Newman Industries, 
Limited, Gate, Bristol, which should be found useful by 
contractors and other power users. 

Excavators.—Messrs. Ransomes and Rapier, Limited, 
Waterside Works, Ipswich, have sent us a catalogue 
dealing with the Rapier 490 Excavator of 2} cub. yard 
capacity, which can be operated electrically or by steam, 
or by Diesel engine with electric transmission. 


Split Roller Bearings.—We have received from Messrs. 
Cooper Roller Bearings Company, Limited, King’s Lynn, 
Norfolk, a catalogue which describes their special type 
of roller bearing, made in halves and applicable to various 
types of machinery, some of which are illustrated in 
detail. 

Ventilating, Air-Conditioning, etc.—Messrs. Sturtevant 
Engineering Company, Limited, 147, Queen Victoria- 
street, London, E.C.4, have recently published a general 
catalogue intended to serve as a broad index to their 
products and services, details of which are to be found in 
many sectional catalogues. Included in this index are 
illustrations of some notable installations, among which 
are examples of pneumatic transmission systems. 


Hydrogen Plant.—We have received from Messrs. 
Ashmore, Benson, Pease and Company, Limited, Park- 
field Works, Stockton-on-Tees, a new booklet describing 
and illustrating their industrial hydrogen plant. Included 
is a description of the various processes employed by 
them and by Messrs. The Power-Gas Corporation, Lim- 
ited. The water-gas-plant at Billingham is cited as being 
probably the largest single installation in the world. 


A.R.P. Plant.—Among the many accessories required 
in emergencies such as air raids, are tanks for water 
supply and fire-fighting purposes, and a folder describing 
those manufactured by Messrs. Robert Jenkins and 
Company, Limited, Rotherham, has come to hand. In 
it are described tanks designed to fit on the average 
medium-size lorry, their capacity being 260 gallons to 
650 gallons. The tanks are equipped with all necessary 
valves and accessories. 

Standard Steels.—Messrs. English Steel Corporation, 
Limited, Vickers’ Works, Sheffield, have sent us a copy 
of the latest edition of their summary of standard steels, 
in which are shown the range of mechanical properties for 
each steel after it has been subjected to a specified heat- 
treatment. A warning is given that the results are those 


obtainable from specimen bars, 1}-in. in diameter, and, 
therefore, due allowance must be made in the case of 
large forgings which may exhibit a pronounced mass 
effect. 
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** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 TO 1938. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

tllustrated. 

Where i ti are icated from abroad, the Names, etc., 
of the Communicators are given in italics. 

Copies of 8 oaene may be obtained at the Patent O, Sales 
“Branch, ds, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 18. 

The date of Ks edeortiaonent of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed" is appended. 

Any person may, at time within two months from the date of 
‘he advertisement of acceptance of a Complete Specification, 
give notice at the Patent O, of ——— to the grant of a 





Patent on any of the grounds mentioned in the Acts. 
AERONAUTICS. 
503,789. Retractable Undercarriage. G H. 


Dowty, of Cheltenham. (4 Figs.) October 13, 1937.— 
The invention is a retractable undercarriage for use in 
circumstances where there is a considerable change in 
the force necessary to raise and lower the undercarriage 
during the various phases of retraction or extension. 
The leg | of the undercarriage is retracted by swinging 
rearwards and upwards about the pivot 2. When the 
undercarriage is extended it is braced by a toggle jointed 
radius rod the parts 3 and 4 of which, in the extended 
position, arein alignment and capable of resisting com 
pressive loads. To the part 3 is pivoted at 6 the main 
undercarriage retracting jack which, in this case, is 
single-acting, the underside of its piston being the 
operative side, as opposed to that fitted to the almost con 
ventional undercarriage of the breakable radius-rod type 
which has usually had a double-acting jack. Between 
the pivot 6 and a point 11 on the leg close to its pivot 
is connected a comparatively small cylinder 12 containing 
air under initial pressure, or a compression spring Dur 
ing retraction of the undercarriage the piston is first 
forced into the cylinder 12, and thereafter extends until 
the fully retracted position is reached Thus during the 
first part of retraction, energy is stored in the cylinder 12 
ergy exerts itself to 


and during the latter part this «¢ 
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aid the final phase of retraction This effect is required 
in practice since the first phase of retraction is assisted 


by aerodynamic force, whereas during the second phase 


there is much leas aerodynamic aid, and, moreover, the 
mechanical advantage of the retracting jack is relatively 
low In the extended position the cylinder and piston 12 


constitutes in effect a lock for the undercarriage. During 
extension the undercarriage falls under its own weight 


to a position, beyond the dead centre of the cylinder 12 


where aerodynamic force balances the weight The 
energy stored in the cylinder, however, completes the 
extension In most existing undercarriages the wheel 


carrying leg consists of a telescopic shock absorber, 
and Fig 2 shows an arrangement in which the shock 
absorber itself acts as the energy storing device and is 
somewhat compressed during the first stage of retrac 
tion, re-extending during the second phase To the 
lower part of the leg is attached a cable 44, the other 
end of which is anchored to the aircraft at 45, in such 
a position that the cable, during the retraction of the leg 


crosses the axis at 40 The cable forces the leg to 
telescope during the first phase of retraction, releasing it 
again during the second phase Any energy-dissipating 


device in the leg is arranged to be inoperative at the rat« 
of movement which oceurs during retraction and exten 
sion. (Accepted April 13, 1939.) 


ELECTRICAL APPARATUS. 


503,155. Arc-Welding Generator. J. H. Holmes 
and Company, Limited, of Hebburn-on-Tyne, J. 
W. Bayles, of Sunderland, and A. C. Fenwick, 
of Hebburn-on-Tyne. (2 Figs.) October 2, 1937 
The invention is an are-welding generator with an 


improved output characteristic. The direct-current 
generator has a shunt field winding B with a field regulat 
ing resistance One terminal of the generator is con 


nected through a series field winding C and an adjustable 
resistance D to the welding electrode E. Adjustment of 
the series resistance controls the value of the welding cur 
rent. The second welding electrode F, which constitutes 
the part to be welded, is connected to the other terminal 
of the generator, while an auxiliary field winding G is 
connected between the welding electrodes E and F 
The series winding C and auxiliary winding G are wound 
so that the flux produced by them ts in the same direction 





as that produced by the shunt winding. The addition 
of the series winding C improves the volt-ampere charac- 
teristic of the generator. With a generator having no 
series winding, the fall of voltage from the open-circuit 
value is accompanied by gradual increase of current to its 
maximum value, followed by some decrease to its short- 
circuit value. The addition of series turns does not affect 
the open-circuit voltage, but produces at all lower volt- 
ages an increased current. This is most marked at short- 
circuit, and by correct choice of the number of series 
turns the current can be kept fairly constant over an 
appreciable range, even to the short-circuit value. The 
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generator responds rapidly to fluctuations in are voltage, 
and consequently the static volt-ampere characteristic is 
followed fairly closely even under welding conditions. 
A further advantage is that the capacity of the generator 
is increased, and a machine designed for continuous 
welding with the shunt windings only may be provided 
with overload capacity for intermittent working on 
increased output. The inductive coupling of the shunt 
and series windings ensures that when the arc is broken, 
the shunt windings have e.m.f.’s induced in them which 
tend to aid recovery of voltage towards the open- 
circuit value. (Accepted April 3, 1939.) 


MOTOR ROAD VEHICLES. 


504,093. Car Heater. Armstrong Siddeley 
Motors, Limited, of Coventry, and C. 8S. Oliver, 
of Coventry. (3 Figs.) August 4, 1938.—The heater 
supplies warm air noiselessly to the interior of the car 
without the necessity of a fan, and in summer can be 
used as a ventilator to keep the car cool. The air- 
distributor 14 is mounted just above the floor in a space 
beneath the front seat It is heated by the engine-cooling 
water, some of which is taken off at the rear end of the 
eylinder block through a cock 16 controlled from the 


driving compartment. The water is led by a pipe to 
one end of the air distributor and returned from the 
other end to the connection from the lower end of the 
radiator 20 to the circulating pump 21. Air is taken in 


at an opening beneath one of the front doors, the opening 
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being controlled by an adjustable shutter. The air 


passes along a passage 24 to the centre of the air 
distributor, emerging through openings at the upper 
edges of its front and rear faces. The distributor consists 
of a casing with compartments at its ends connected by 
two series of copper pipes Once the engine has been 


warmed up, fresh heated air is silently distributed 
forwards and backwards to the front and rear compart- 
ments of the car In hot weather, the control cock is 


turned off and fresh cool air alone is supplied. The supply 
of hot or cold air is always at a low velocity, which is 
important for correct ventilation. For conditioning the 
air when the vehicle is stationary, a fan can be fitted 
in the air passage outside the body, so that its noise 
will not be heard in the interior. (Accepted April 19, 
1939.) 


PUMPS. 


504,059. Gear Pump. Aircraft Components, 
Limited, of Cheltenham, and W. W. McKenzie, of 
Cheltenham. (2 figs.) February 1, 1938.—The in- 
vention is a pump the output pressure and efficiency of 
which remain constant throughout the whole range of 
working temperature. The end walls 3 and 4 are machined 
eastings of the aluminium-silicon alloy D.T.D. 264 or 324 
having a coefficient of thermal expansion of approxi- 
mately 0- 000019 per deg. ¢ \ boss and securing flange 
are formed integral with one end wall. The gear wheels 
are integral with their spindles, being machined from 
the nickel-steel alloy B.S.S8.-5.15, a 3 per cent. nickel 
steel of which the coefficient of expansion is approxi- 
mately 0.000012 per deg. C., which closely approximates 
to that of the alloy used for the casing. The outer races of 
the roller bearings supporting the gear wheels on the left- 
hand side are longer than the rollers to allow relative 


axial movement lhe right-hand bearings are housed in 
recesses and their outer races can slide axially but are 
prevented from rotating by a pin 19 engaging in a slot 


n the wall of each housing Each race carries a threaded 
stem 21 the nut 22 of which rotates in the wall of the hous- 
ing. This nut consists of two parts, one of which is an ex- 
ternally-threaded flanged bush, and the other is a threaded 


ring The parts are assembled with the side wall of the 
housing between them and tightened up to prevent axial 
play while allowing rotation They are then locked 
by a grub screw 23, and a protective,cap 24 is scre wed 
on to the stem 21 By rotating the nut, the gear can 


be axially adjusted Liners 32 are clamped between the 








end walls and a circumferential spacer wall the inner fac: 
of which is shaped to follow the contours of the gears. The 
widths of the liners and the spacer must be accurately 
controlled. In assembling the pump, the end walls 
spacer, and liners are bolted together, and one of the 
nuts 22 is turned until the wheel contacts with’ ons 
wall. Then, by means of a calibration on the stem 21, 
the wheel is readjusted axially through half the known 
clearance until the wheel is centralised. The nut 22 is 
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then locked by the grub screw and the cap 24 screwed in 
place. The same procedure is followed to centralise the 
other gear wheel. Since the coefficients of expansion 
of the casing and wheels are of the same order, the wheels 
will remain centralised in the pump chamber, the end 
clearances changing by equal negligible amounts on eacl 
side. Further, the radial clearances of the wheels ar 
unaffected by temperature changes, thus enabling the 
output pressure and efficiency of the pump to be main 
tained under all working conditions of temperature 
(Accepted April 19, 1939.) 


RAILWAYS AND TRAMWAYS. 


503,790. Railway Token. The Railway Signal 
Company, Limited, of Liverpool, and J. Runnett, 
of Buenos Aires. (15 Figs.) October 13, 1937. 
When a train is required to travel without stopping 
through several token-controlled sections in succession, 
exchange mechanism is provided on the train and track 
respectively, for enabling the one token to be exchanged 
for the other at the junction of two sections while the 
train is travelling. In the case of high-speed travel, the 
weight of the usual type of token and its carrier imposes 
severe stresses on the mechanism which necessitat: 
expensive construction. The invention obviates this 
necessity by providing for the separation of the various 
parts of the token. In tokens of the key type, consisting 
of a handle and a ward portion, the latter is detachable. 
In an absolute token of this kind the ward portion 19, Fig 
1,is an integral unit, and is secured to the handle 20 by a 
pin 21, Fig. 3, and a bayonet slot 22. In a permissive token 
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of this type the ward portion, Fig. 2, consists of a number 
of separate components 24, 25, 26, which are combined 
and aligned by a pin 35 on the component 26 and 
corresponding slots in the other components, the con 

bined components being inserted into a socket 28 on the 
handle 20 and secured by the pin 35 and a bayonet slot 29 
The operating portion only of the token, or each of its 
components, is exchanged, the handle remaining at th: 
instrument from which the token was obtained. The 
handle portion 20 is provided with separate connectors 
30, 28 for the absolute portion 19 and for the combined 
permissive components 24, 25, 26. The joints for con 
necting together the handle and operating portions of 
the token are made selective to prevent any of the parts 
of one token from being assembled with parts of another 
token. The exchangeable operating members are made 
of light alloy to reduce the stress imposed upon t! 

exchanging devices. The component portions § ar 
engraved in a manner distinctive of their respective 
sections. The various collars, guard rings, and handle 
of the staff type of token are similarly made detachabi 
(Accepted April 13, 1939.) 
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THE HAIPHONG-YUNNAN FU 
RAILWAY. 


CONSIDERABLE development of both road and 
rail transport facilities is expected to take place 
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years later, in 1908, that the first section, from 
Laokay to La-Ha-Ti station, was opened for traffic, 
the whole line as far as Yunnan Fu being opened on 
April 1, 1910. 

The line is, throughout, like all other railways 


difficulties in the construction of the line, owing to its 
‘wild gorges, dense jungle vegetation, and very 
unhealthy conditions, and, being for these reasons 
very sparsely populated, the necessary labour had 


| to be imported from China over considerable dis- 


: in the Chinese province of Yunnan following the | in Indo-China, Siam and Burma, of metre gauge.| tances. The general gradient of the river itself is 
| decision of the local government to push forward | The rails, of Vignoles section, are 31 ft. 6 in. in| about 1: 100 and it flows between mountainous 


energetically with the linking up of their territory length and are carried on 12 steel sleepers, ballast | cliffs, rising steeply from the bed of the river. 


It 


with Burma, so that it forms a connection between | of crushed limestone being used throughout, with was first necessary to establish a service track 
Southern Asia and the rest of China. A map of the | the exception of a section of 75 miles in the Tonking along which all the materials, such as explosives, 
area is given in Fig. 1. At present, the main trade | where river gravel is used. The minimum radius | cement, foodstuffs, etc., had to be carried by pack 
route into Yunnan is the railway linking up Hai-| of the curves was fixed at 330 ft., and the ruling | animals to the working sites. This mode of trans- 
phong, a port in French Indo-China, on the Gulf of | gradient at 1 : 40, with a reduction on curves corres- | port necessarily restricted the dimensions of the 


Tonking, with the capital of Yunnan, the city of 


| ponding to the increased resistance. 


In Indo-China 


| materials used for the construction of the numerous 


Yunnan Fu, which is at an altitude of 1,900 m. | proper, the first 106 miles are located in the alluvial | steel bridges and trestle viaducts. For this reason 
(6,250 ft.). The construction and maintenance of | delta of the Red River and are therefore of easy | the girders were built up from parts not exceeding 
this railway, referred to below, afford an excellent | alignment and curvature, though numerous embank- | 8 ft. 2 in. in length and 220 Ib. in weight. The most 
illustration of the difficulties encountered by engi-| ments and steel viaducts, of which the principal | important of the trestle viaducts is located at 
neers when providing such remote regions with | one is the Doumer bridge, over a mile long, were | km. 83-7 (52-4 miles), and is illustrated in Fig. 2, 
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modern means of transport, as well as of the general 
and economic benefits resulting therefrom. 

In April, 1898, an agreement was concluded 
between China and France granting the right to 
the French Government, or to a company appointed 
by them, to construct a railway between the frontier 
of Tonking and the city of Yunnan Fu. This 
agreement was ratified in October, 1903. The 
Governor of French Indo-China at the time was 
M. Paul Doumer, who was later assassinated when 
President of the French Republic, and it is mainly 
to his efforts that the line owes its existence. The 
section of line between the port of Haiphong and 
the town of Laokay on the Chinese border, was built 
by the Colonial Administration, who have, however, 
handed over the operation of the line to the Cie. 
Franyaise des Chemins de Fer de I’Indo-Chine et 
du Yunnan, which was formed in Paris in the summer 
of 1901 for the purpose of (a) operating and main- 
taining the line from Haiphong to Laokay on the 
border (246 miles), and (b) constructing, operating 
and maintaining the line from Laokay to Yunnan Fu 
(290 miles). The section from Haiphong to Laokay 
was built by the Colony of Indo-China between 
1903 and 1906. Work was started by the company 
on the section from Laokay to Yunnan Fu in March, 
1903, but owing to the difficulties encountered 
during the construction of the line, it was five 








necessary on account of the many waterways and 
the possibility of flooding. 

The next 140 miles are laid among the low hills 
bordering the Red River, so that numerous sharp 
curves down to 330 ft. radius were necessary, though 
the gradient never exceeds 1: 71-5. The moun- 
tain, or Yunnan, section, of 290 miles, however, 


has long grades and numerous sharp curves, as it links | of cuttings, viaducts and tunnels. 


|on page 732. It has a length of nearly 500 ft. and 
|is constructed on a curve of 330 ft. radius at one 
end. 

The most impressive sight for the passenger is the 
| loop of the Pei-Ho, also called the “ Pseudo-Namti,” 
| as this tributary is nearly as important as the main 
|Tiver. At this point, km. 103 (64-5 miles), the Namti 
| forms a series of waterfalls and rapids, so that the 
level of the river bed drops about 2,000 ft. in less 
| than two miles. It was, therefore, necessary to 
| construct the line along both sides of the gorge of 
| the Pei-Ho River in a loop having a depth of five 
|miles. At km. 111-88 (70 miles), at the end of the 
| loop, the line crosses the Pei-Ho River by means of 
_the steel bridge shown in Figs. 3 and 4, page 732. 
| As will be clear from Fig. 4, the bridge connects two 
| tunnels, and the steepness of the rock face at the 
| point where the line emerges into the open rendered 

the surveying work for the tunnels and the bridge 

| abutments particularly difficult. As both tunnels are 
|on a curve, the erection and launching of a straight 
single-span girder-type bridge was not possible, and 
it was therefore decided to construct a multiple 
girder supported by a three-hinged arch of the form 
illustrated in Figs. 3 and 4. Two additional sup- 
| ports resting on the centres of the arch members 
| sub-divide the length of the bridge girder into spans 
not exceeding 70 ft. in length, but it was necessary 
| to provide a special straight trench 100 ft. in length 
|in line with the bridge for erecting the bridge 
girders. At km. 119 (74-5 miles) the end of the 
| loop is reached at a point about 1,640 ft. above the 
rivers Namti and Pei-Ho, or 1,000 ft. higher than 
| the starting point, only 3,300 ft. away across the 
valley. 

At this point, an altitude of 3,000 ft. above 

sea level is reached and, the climate being much 
better, the country is fairly well populated, so that 
the necessary labour could be obtained locally. 
The upper reaches of the Canton River, called here 
|Tataho and Tachenho, consist of a sequence of 
| broad and fertile stretches alternating with narrow 
gorges and defiles. In order to construct the line 
|it was necessary to cross the river four times by 
| means of steel girder bridges of up to 175 ft. span. 
| During construction earth tremors occurred in this 
area, without, however, greatly affecting the work. 
| A further rise of 1:40 takes the line through the 
cafion of the outlet to the Tang Che lake, where 


| for a stretch of four miles the formation consists only 


Fig. 5, page 733, 


up the upper reaches of three river systems: the |shows the retaining walls constructed in the bed 


Red River, the Sikiang or Canton River, and the 
Yangtse River. 
the line enters the valley of the Namti, a tributary 
of the Red River, is 260 ft. above sea level. At 
La-Ha-Ti (44 miles), the line has only reached an 
altitude of 660 ft., but at 100 miles, where the line 
crosses the watershed between the Red River 
and Sikiang, an altitude of 5,600 ft. is reached. 
From this point, for about 38 miles, the line descends 
to the Sikiang valley, to a level of 3,450 ft. It then 
follows the valley in an upward direction for 112 
miles, reaching an altitude of 5,100 ft., from which 
point there is another sharp rise over a distance of 


19 miles to the watershed between the Sikiang and | 


Yangtse rivers, where the altitude is 6,700 ft. From 


this point there is another slight drop to the terminal | 


point, Yunnan Fu (290 miles), the altitude at the 
terminal being 6,250 ft. 
The Namti River valley presented exceptional 


Its starting point, Laokay, where | 





of the river to protect the track at km. 376 (235 
miles). Beyond the lake the line rises to its highest 
point at the Choi Tang Pass, whence it descends to 
the city of Yunnan Fu. When opened, the line 
included 3,422 bridges and culverts, an average of 
12 per mile, 1,500 retaining walls, and 155 tunnels. 
The average cost was 355,000 gold francs per 
kilometre, or about 22,600/. per mile. Owing, 
however, to the treacherous character of the ground 
traversed and to the torrential rains of the summer 
season, costly improvements and repair works are 
continuously necessary. The number of bridges 
and culverts has risen to a total of 3,628, of which 
107 are of 65 ft. span or more, and that of the tunnels 
to 172, with an aggregate length of over 12} miles. 
At present there are 80 steam locomotives and 
seven railcars in service. Five of the latter were 


| constructed by Messrs. Decauville and are used on 


the lines in Indo-China. They are equipped with 
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mechanical transmission, power being supplied by , 
either one or two Saurer 130 brake horse-power ‘ 3 Ton Bernier 3 Ton Bernier | 
Diesel engines, mounted directly on the four- Winch Winch ae 
wheeled bogie or bogies. Their weight empty is y Le 
25 metric tons, and those fitted with two engines are 1. 67180 fo fs yds 


capable of hauling a trailer. One of the Decauville 
railcars is illustrated in Fig. 6, opposite. The two 
other railcars are of Michelin type and run on 
the mountain or Yunnan section of the line. They 
are equipped with petrol engines, one being of 110 
brake horse-power and the other of 150 brake horse- 
power. ‘The first one was put into service in 1935 
and has two six-wheeled bogies, and the other, which 
has two eight-wheeled bogies, in 1937. One of the 
Michelin railcars can be seen on the trestle viaduct 
in Fig. 2, The maximum speed of all 
railcars is 56 m.p.h. In 1937, the Decauville 
railcars covered 252,500 miles and the Michelin rail- 
cars 33,000 miles. The latter maintain a day 
service twice a week between Laokay and Yunnan 
Fu, and since they run in conjunction with a night 
train from Hanoi provided with sleeping cars, it is 
possible to cover the whole distance from Hanoi to 
Yunnan Fu, 430 miles, in less than 23 hours. The 
remainder of the rolling stock includes 207 double- 
bogie passenger carriages of which about half, 


above 


for service in Indo-China, are provided with electric | 


No night trains, it should be noted, 
There are 


lighting, ete. 
are run on the Chinese section of the line. 
also 750 four-wheeled wagons of 10 metric tons 
capacity and 153 double-bogie wagons of 20 metric 
tons at present in service, and practically all rolling 
stock is fitted with vacuum- and hand-brake equip 
ment. 

As will be readily understood, the part of the world 
in which the Haiphong-Yunnan Fu railway is 
situated was greatly affected by the economic 
crisis, which, in the Far East, extended from 1930 
to 1934 Passenger receipts dropped by 29 per 
cent. during this period, while the tonnage of goods 
transported declined by 38 per cent. A noticeable 
improvement has, however, taken place since 1935 
and both passenger and freight traffic have increased 
to their 1931 levels. The goods imported by this 
railway from Hong Kong and Shanghai into China 
consist chiefly of cotton (finished and semi-finished 
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yarns), oils and petrol, all kinds of manufactured 
articles, etc., amounting to some 30,000 metric 
tons per annum. Some 8,000 to 9,000 metric tons 
of tin constitute the chief export from Yunnan. 
In Yunnan itself, some 80,000 metric tons of fuel 
materials, coal, wood, etc., are transported annually 
in addition to 40,000 metric tons of agricultural 
produce. 

The line is subdivided into four distinct sections, 
each of which may fix its own rates for the transport 
of passengers and goods. The rates in the first 
and second, or Indo-Chinese, sections, are fixed 
in Indo-Chinese dollars, and those in the third and 
fourth, or Chinese, sections, are in Chinese gold 
units (U.O.C.), the value of which, representing a 
fixed gold parity, is converted into Yunnan currency 
at a rate of exchange fixed by the railway. Such 
rates of exchange also apply in the case of transport 
between the two countries. There are four different 
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| classes for passengers, and single, return and season 
tickets are issued. As in France, many reductions 
|on the ordinary fares are made in favour of certain 
| classes of passengers, as well as to encourage tourist 
traffic to the temperate and healthy hill stations in 
Tonking and Yunnan, where the railway has 
erected hotels. The goods transport rates comprise 
| five different categories. Wagon loads of 5 metric 
tons and over are allowed a rebate by being trans 
ferred to the next lower category. The financial 
|results have been satisfactory. ‘The receipts have 
always exceeded the working expenditure, the 
available net surplus being divided between the 
company and the Colonial Government in a fixed 
ratio, which was specified in the concession. The 
| concession was granted to the company for a period 
of 80 years. 

The above is based on an article published in the 
Bulletin de ? Union Internationale des Chemins de Fer, 
|on the system of the Compagnie Frangaise des 
Chemins de Fer de l’Indochine et du Yunnan, to 
|whom we are indebted for additional information 
and for the photographs from which our illustrations 
have been prepared. 








THE PREVENTION OF SILICOSIS 


BY ALUMINIUM. 


CONSIDERABLE interest was aroused by a paper! 
published in 1937 entitled “The Prevention of 
| Silicosis by Metallic Aluminium—a Preliminary 
Report,’* in which the authors showed that the 
addition of a small percentage of fine aluminium 
powder to quartz dusts greatly reduces the amount 
of silica dissolved from the dusts in water. Experi 
ments with rabbits showed that whereas animals 
exposed to quartz dust for six months all developed 
silicosis, others exposed to the same conditions fo! 
an equal period but with the addition of 1 per cent 
of metallic aluminium powder were immu 
A further report has now been published by the 
same authors and this provides additional interesting 


J.J. Denny, W. D. Robson, and D. A. Irwin, Cana? 
Med. Ass. Jl., vol. xxxvii, 1, 37, and Trans. Car 
Inst. Min. Metall., vol. xl, 1937. 
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through the hydrogen-ion concentration range 
pH 6 to pH 11, while above pH 11 and below pH 6 
the inhibition appeared to be ineffective. The 
|presence of an insoluble aluminium compound 
on the surface of the quartz particles which pre- 
vented their solubility within this pH range was 
thus strongly indicated. 

Solubility tests were conducted on silica smoke 
(20 Angstrém units) and McIntyre quartz (5, ), 
| with and without the addition of varying amounts 
of metallic aluminium powder, to demonstrate that 
| the adsorbed hydrated alumina coating, in prevent- 
|ing the solution of silica, depends on the amount 
| present and the surface to be coated. The results 
| Showed definitely that the amount of aluminium 
| required to reduce the solubility of silica suspensions 
}is dependent on the total surface of the silica 
| particles. The permanency of this adsorbed film 
| on quartz particles was tested in water and physio- 
| logical solutions (Locke’s) for a period of thirteen 
months. There was no appreciable difference in 
the results over various periods with 1, 2, and 
3 per cent. aluminium added. 

To determine the nature of the adsorbed film, 
samples from the foregoing tests taken at various 
periods were treated with aurine dye (aurinetri- 
carboxylic acid) which gives a characteristic cherry- 
red colour with aluminium hydroxide. Different 
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types of activated oxides and hydroxides of alu- 
minium were used in similar tests, and it, was 
found that the intensity in colour of the dyed 
| surface corresponded closely to the effect of these 


| compounds in reducing the solubility of quartz. 
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| In an examination of the material which is preci- 
| pitated upon silica by the reaction of water and 
| aluminium, made at the Bell Telephone Laboratories, 
New York, this material was identified as a hydrated 
oxide of aluminium. A spectroscopic examination 
| of the film scraped from a quartz surface showed 
that the silica content was less than 0-5 per cent. 
of its alumina content. Following these and 
| other tests, the effect of aluminium monohydrate 
| and trihydrate on the solubility of quartz was com- 
| pared to that of metallic aluminium and activated 
‘alumina. The results showed that the monohydrate 
|and trihydrate of aluminium have no effect in 
| preventing the solution of the quartz particle, 
| whereas the activated amorphous alumina inhibited 
| the solution by 89 per cent. but was not as effective 
| as the metallic powder. 

| The modifying influence which shale, country 
|rock and certain silicates appear to have on the 











information regarding the progress of the investi-|of extremely fine aluminium the solubility was | production of fibrosis caused by free silica is the 








gation.* 

The term “solubility” is used in the paper to 
indicate the concentration of silica in the solution 
under the tonditions as noted, determined colori- 


metrically and expressed as parts per million | 


(p.p.m.). The term “reduction in solubility” 
indicates the difference between the solubility of 
the silica in the presence of the aluminium powder 
and its solubility in the absence of aluminium 
powder. The fineness of grinding of the quartz 
samples obviously provides an important factor 
in the time taken to dissolve the silica. A number 
of experiments were undertaken in an endeavour 


to determine the mechanism by which metallic | 
silicious | 
| 


iluminium reduces the solubility of 
materials. 

[t had been noted that, in solubility determinations 
on aqueous suspensions of silicious materials, the 


vddition of small amounts of metallic aluminium | 


powder produced a flocculation of the particles, 
whereas untreated suspensions remained in the 
dispersed phase. The effect of positively and 
negatively charged dyes was then tried. While the 


positive dyes were found to produce flocculation | 


und a certain amount of reduction in solubility, 
the negative dyes produced no flocculation and had 
no appreciable effect in reducing the solubility of 
the quartz. 

In testing the effect on the solubility, particle 
-harge, and mobility by the addition of increasing 


1mounts of aluminium powder to quartz suspensions | 


it was found, for example, that with 0-036 per cent. 


* The Prevention of Silicosis by Metallic Aluminium. | 


Canad. Med. Ass., and Canad. Inst. Min. Metall. Re- 
printed for simultaneous discussion by the Institution of 
Mining and Metallurgy, London, on April 20, 1939. 


reduced by 93 per cent., but the flocculation was 
very slight, whereas it took 0-9 per cent. to produce 
|complete flocculation and neutralisation of the | 
| charge. 

The adsorptive properties of aluminium hydroxides 
and activated oxides being known, experiments 
were conducted to determine the rate of removal 
of silica from “solution” and the quantities of 
these compounds required as compared with metallic 
aluminium. These tests showed that metallic 
aluminium is much less effective in removing silica | 
from “ solution” when compared with the activated 
oxides and hydroxides over a short period of time. 
When using metallic aluminium in large amounts 
over longer periods of time, however, soluble 
silica can be removed to a greater extent. This 
|may be attributed to the continuous production | 
of more hydroxide over a longer period. 

Since the foregoing experiments did not account | 
|for the prompt and considerable reduction in| 
solubility produced by the addition of small amounts | 
of metallic aluminium, it was assumed that the | 
|reduction might be due to a film of an insoluble | 
aluminium compound being adsorbed on the | 
|surface of the silicious particles. Tests were 
therefore made in which the effect of the addition | 
‘of small amounts of aluminium at various time | 
|intervals was noted. The result tended to confirm | 
the theory of adsorption. Assuming that the| 
fim adsorbed on the quartz particle was a hydrated | 
aluminium oxide, the solubility of various silicious | 
powders with and without the addition of aluminium | 
powder, was then determined at hydrogen-ion | 
concentrations of pH 4 to pH 12. The results showed 
|that the addition of aluminium powder inhibits 
\the solubility of silica in the various minerals | 








subject of research by a number of investigators ; 
it is of interest to note in this connection that the 
men working in the crusher houses of the mines in 


|the Porcupine district of Ontario do not develop 


silicosis, notwithstanding the fact that the material 
crushed contains approximately 35 per cent. of 
free silica. 

In an investigation conducted by the authors 
into mill feed, country rock, and slate obtained 
in the Porcupine camp, they found that these three 
materials, having low solubilities themselves, when 
added in 50-50 proportions to quartz will reduce the 
solubility by 70 per cent. to 80 per cent. It was 
further found that when these mixtures were 
treated with alkaline solutions above pH 12 the 
antidotal materials had lost their ability further 
to retard the “ solution ” of quartz, and aluminium 


| hydroxide was found to be present in the solution. 


Analysis of these rocks showed them to contain 
from 10 per cent. to 20 per cent. alumina, present 
chiefly as silicates. The authors of the paper 
express the belief that the modifying action of 
antidotal rocks is due in part to the aluminium 
present, to a slight extent, as free oxides derived 
from the breaking down of these silicates—perhaps 
connected with the weathering of pyrite or other 
sulphides present. In the lung these weathered 
silicates, if present in large amounts, may have the 
same effect on the silica as they did in the beaker. 

In conclusion, it may be adduced from the evidence 
available that metallic aluminium prevents “ solu- 
tion” of quartz and silicious materials to some 
extent by flocculation or the removal of silica from 
“solution” by adsorption, but chiefly by coating 
the mineral particles with gelatinous hydrated 
alumina that almost prevents their solution. 
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The solution-preventing action of the gelatinous 
layer of hydrated aluminium seems to be responsible 
for the powerful effect of the small amounts of 
metallic aluminium required to activate quartz 
particles, as compared with the large amounts 
required of other protective agents, such as gypsum, 
iron oxides, etc. 

The results of experiments with a large number 
of animals over considerable periods of time indi 
cated that the inactivation of quartz by aluminium 
is not a systematic reaction but takes place only 
when aluminium is closely associated with quartz 
in body cells or fluids. It was shown by sub- 
cutaneous injections and dusting experiments that 
the minimum amount of metallic aluminium neces- 
sary to inactivate quartz in tissues is 1 per cent. 
when uniformly mixed with quartz. Whereas 
silicosis can be produced in animals by exposure 
to quartz dust under specified conditions for five 
months, it was established that no animal, the 
lungs of which contained 1 per cent. or more of 
aluminium, showed any evidence of silicosis up 
to periods of seventeen and a half months. On the 
other hand, in lungs having less than 1 per cent. 
aluminium, where fibrosis was present, there was 
no evidence of hydrated alumina in the fibrotic 
areas. 

Aluminium dust for the prevention of silicosis 
should be of a particle size below 5 mw and grease 
free ; it should be uniformly mixed in any inhaled 
dust and bear a definite percentage to this dust at 
all times. The aluminium dust may be inhaled 
daily independently of the silicious dust; the 
aluminium dust must be sufficiently concentrated 
to provide a minimum concentration in the lung 
of 1 per cent. at all times. The inhalation of alu- 
minium dust in large quantities over long periods 
of time showed no effect on the general health of 
the animals and no evidence of toxicity or damage 
to tissues. Since the minimum amount of alumi- 
nium powder required to produce an explosive 
mixture in air is 40 mg. per litre (40 ounces per 
1,000 cub. ft.), no danger is possible from this source 
since the amount necessary to prevent silicosis 
is very much lower than this and experiments 
clearly confirmed the impossibility of producing an 
explosive mixture in a mine with any such quan 
tities as would be required. 

As regards methods of applying metallic alumi 
nium for the prevention of silicosis in the most 
practical manner, experiments have been conducted 
at the McIntyre mine and certain methods have 
been devised which give an excellent dispersion 
of the powder in an underground atmosphere. 
These investigations will be reported upon at a 
later date. 

In view of the striking results obtained in Canada 
in the investigations described above at the McIntyre 
mines and the Department of Medical Research, 
it was decided to carry out similar experiments in 
South Africa to investigate the effect of aluminium 
on the solubility of the mine dusts of the Witwaters 
rand. We give below a short synopsis of the 
results obtained by the Dust Department of the 
Transvaal Chamber of Mines* and the conclusions 
reached. 

Four dusts were used, ore-bin dust graded in 
water $y to 2 4, ore-bin dust graded in water 
2 » to 5 yp, silicates separated from dust in bromo 
form, graded under 5 yu, and freshly ground reef, 
very fine. One quarter of a gramme of dust was 
suspended in 50 c.c. of distilled water at room 
temperature with continuous agitation at 250 r.p.m 
The aluminium used was 0-005 gm., i.¢., 2 per cent. 
of dust. At intervals, portions were withdrawn 
and the silica in solu ion determined by a micro- 
colorimetric method utilising the blue colour 
developed with ammonium molybdate and 1:2: 4 
aminonaphtholsulphonie acid. Results were calcu 
lated to represent the silica dissolved when one 
gramme of dust is treated with 100 c.c. water 
Graphs were then plotted to represent the course 
of solution of the various samples over seven weeks. 
The percentage reduction over twenty-four hours 
for the four dusts mentioned was 87, 80, 90, and 
85, respectively, confirming the results obtained 


* Effect of Aluminium on Solution of Mine Dust 
By S. R. Rabson. Bulletin of the Institution of Mining 
and Metallurgy, April, 1939. 
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in Canada. However, examination of the solution 
curves over a long period shows that the amount 
of silica in solution increases steadily. After 7 weeks, 
the corresponding percentage reduction figures 
were 47, 27, 50 and 34, respectively, for the four 
different dusts. From these results the author 
concludes that aluminium does not reduce the 
ultimate solubility of silicious dusts: it reduces 
only the rate of solution in the initial stages. The 
Canadian experiments, both solubility and anim, 
fail to take this time factor into consideration ; 
hence they do not definitely establish that the 
co-inhalation of aluminium with silicious dust will 
prevent silicosis in cases where the disease develops 
after several years. Until the relative importance 
of each of these factors (a) initial rate of solution. 
and (b) ultimate solubility, has been established, 
there will always be an element of uncertainty 
in assessing from solution data the toxicity of a dust 
or the value of an inhibiting agent such as aluminium. 
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|THE ERECTION OF CALLENDER- 
‘HAMILTON UNIT-CONSTRUCTION 
BRIDGES. 


IT is unnecessary, in view of the previous artic!es 
in our columns on the Unit-Construction system ot 
girder bridges, to give a detailed description of the 
principles underlying this very practical design, but 
some account of the methods of erecting a bridg« 
of this type may prove both useful and interesting. 
What is probably the simplest method was demon- 
strated on Tuesday, May 16, at the works of 
Messrs. Painter Bros., Limited, Hereford, thi 
licensees for manufacture to Messrs. Callender s 
Cable and Construction Company, Limited, Hami! 
ton House, Victoria-embankment, London, E..4 
The method consists, briefly, of erecting the bridy: 
on a pair of temporary rails on one side of the gap 
to be spanned and skidding it on these rails across 
the gap. This means that, until the front of th 
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bridge has reached the abutment on the far side | between the abutments, so that the conditions of 
of the gap, it is a cantilever of constantly increasing | skidding the bridge across a gap were correctly 
overhang, so that it is necessary to hold it down at| simulated. The object of sloping the rails towards 
the back in order to prevent it from tilting. The | the tail of the bridge was to ensure that the front 
Unit-Construction design permits this to be done by | bearings should enter the front abutment bearings 
adding a balancing length to the actual span, this | at a sufficiently high level for the nose of the bridge 


of the back abutment. Although all the members 
can be man-handled, work is expedited by the angle 
structure on the travelling platform, which carries 
a block and tackle. The platform provides access 
to both the inside and outside of the bridge girders, 
as will be evident in Fig. 5, Plate XXVIII. The 


length being afterwards dismantled, and, since all 
the parts are standard, made use of elsewhere. 
The method will, however, be more readily under- 
stood from an examination of the photographs 
reproduced in Figs. 1 to 6, on Plate XXVIII, and 
Figs. 7 and 8 on the opposite page. 

The bridge demonstrated was 90 ft. long and 
weighed approximately 27 tons. The main span 
was 50 ft., the other 40 ft. being added as a balancing 
~ tail,” and afterwards disconnected. As will be 
seen from Fig. 1 it is of the single truss type, the 
width between the centres of the trusses being 13 ft., 
the total depth 10 ft., and the roadway 10 ft. wide. 


| to tilt into the correct position when the kent- 
|lege was removed. Owing, however, to a slight 
| settlement of the back abutment, there was no space 
clearance. This emphasises the need for particular 
attention to the back abutment during the erection 
of a bridge, since this virtually acts as a fulcrum 
and carries the major part of the weight when the 
bridge is skidded out nearly to the front abutment. 
It may be noted that a fall to the rear is not, strictly 
speaking, necessary, but it is advisable, since it 
may be desired to fit the front bearings to the 
bridge when the end is above the front abutment 
bearings and then drop them into place by removal 





of the kentledge. Conversely, should a slight drop 


The main span can be readily distinguished from 
have taken place, the front of the bridge can readily 


the tail, which is in the foreground of the illus- | 





Fig.9. 
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be jacked up to allow the bearings to be inserted, 
| though obviously it is simpler to guard against 
| such an eventuality by seeing that the back abut- 
| ment is sufficiently stable. 
The bridge can, however, be launched from hori- 
| zontal skids, or skids having a fall towards the front 
|abutment but, in the latter case, if conditions 
impose a fall of greater than 1 in 8, it may be neces- 
|sary to ensure that the bridge does not “ take 
| charge ’’ in the forward movement by arranging for 
| a check analogous to the drag chains used in launch- 
|ing a ship. Another precaution is necessary should 
tration, by the fact that the inclined side stiffeners|the bridge be skidded in a strong cross wind, 
are not fitted on the tail which, moreover, carries| when any tendency to sway should be corrected 
a travelling erecting stage made up of standard|by cross ropes diverging from the front of the 
half-seale Unit-Construction parts. The kent- | bridge to the opposite bank. 
ledge seen in the foreground of Fig. 1, made up| The balancing tail has been referred to in the 
the difference in balancing weight between the | above account as it was employed in the demonstra- 
tail and the span itself. This photograph was |tion, but a similar result can be achieved by an| 
taken when the bridge had almost reached its final | extended nose ; that is, a temporary length attached 
position and shows the 75-lb. flat-bottomed rails | to the front of the bridge, this nose naturally over- | 
on which it was skidded. These rails, which | lapping the far bank when the working span is in | 
were each 80 ft. long, were spiked down to longi-| position. Alternatively, both nose and tail can be 
tudinal timbers and had a fall of 1 in 80 towards} added when these parts will overlap both abut- | 
the tail. The bottom chord did not rest for its|ments. The choice of method adopted depends | 
whole length on the rails, but was carried on thin | entirely on the site which may offer particular | 
shoes, with side lugs to prevent lateral displacement. | advantages for one or the other. In all cases, the 
There were four of these shoes on each side under | extra material, being standard, is available, after | 
the span and one each side under the tail, in the | the bridge has been launched, for use elsewhere. | 
vicinity of the kentledge. The rubbing surfaces of the | Since the Unit-Construction bridge can be satis- 
shoes were treated with graphite to reduce friction. | factorily put together by unskilled labour, erection 
The actual skidding operation was done by two|is a straightforward matter and the dismantling 
men operating a Trewhella ratchet winch, the|of the tail or nose is equally simple. The first | 
hauling rope from which can be seen in the fore-| stage of the removal of the tail of the bridge used 
ground of Fig. 2. The apparatus visible in front of | in the demonstration is shown in Fig. 7, opposite. 
the sheave is a hydraulic dynamometer, the pipe of |The end of the working span is seen to the right, 
which was connected to a gauge. The pull regis- | with its bottom corner above the length of timber 
tered during the first portion of the traverse was/and rail representing the back abutment. One 
about 3} tons, increasing to 34 tons as kentledge | of the skidding shoes is still in place; another 
was added. It will be noticed in Fig. 2 that the | lies in the foreground. The end of the tail is seen | 
top parts of the front bearings are in place. These | to the left with the travelling platform on top of it. | 
are visible just below the shackles of the hauling | The tail was first jacked up to facilitate withdrawal | 
rope. The abutments, as already indicated, were | of the bolts, and the various members, consisting of 
o ft. apart. They are represented by the short | the top and bottom chords, the side trusses, the | 
piece of timber seen in the centre of Fig. 3, Plate | cross-bearers and the bottom diagonal bracing, were 
XXVIII, and by the joists and bearing in the| removed. In actual practice, as soon as the tail | 
centre of Fig. 4. It will be obvious from both | has been removed, the tail end of the bridge would 
Figs. 2 and 3 that the bridge was clear of the ground | have to be jacked up for the insertion of the bearings 
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platform on which the erectors are standing in 
Fig. 1 is only temporary and carries the kentledge. 

The details of construction can be readily followed 
from the illustrations, particularly Fig. 6. The 
top and bottom chords and the diagonal bracing 
angles are all 6 in. by 6 in. by 3 in., and the cross- 
bearers are 15 in. by 4 in. channels. These are 
connected by bolts 1} in. in diameter, with heads 
and nuts 1-in. in thickness, and with ¥,-in. washers 
under the nuts. Bolts 1 in. in diameter are used in 
parts not subjected to stress. The whole of the parts, 
including the bolts, are heavily galvanised by hot 
dipping, this operation being done after all cutting 
and punching is finished, and the bolts have been 
threaded. As no riveting or hammering is necessary, 
the galvanising is not injured during assembly. 
The fact that the elements are standardised, 
greatly facilitates the preliminary planning of 
erection. The strength of the structure contem- 
plated can be readily calculated from the known 
strength values of each member and the total weight 
can be arrived at by tabulating the known weights 
of the various parts. It may be mentioned, how- 
ever, that an estimate of the maximum stresses 
ought to be made before launching, and in making 
this estimate it is wise to keep within 75 per cent. 
of the known strength values as impact, swaying, 
jerking and so forth during erection may give rise 
to stresses which would not be met with during the 
working life of the bridge. 

The bridge erected in the demonstration was of 
| the single-depth single-truss type ; that is, a plain 
Warren girder with vertical angles at the centre of 
each Vee. For longer spans, the bridge can be 
built up, still with standard elements, to form 
trusses 20 ft. or 30 ft. deep if necessary. A portion 
of a 20-ft. double-depth bridge is shown in Fig. 8, 
opposite. From this it will be clear that the upper 
truss is a reversed duplicate of the lower one, except, 
of course, that there are fewer cross channels. 
The chords and trusses are doubled in the trans- 
verse sense. The construction shown in Fig. 8 is 
the latest design for the double-depth bridge and 
may be compared with the slightly different design 
illustrated in ENGINEERING, in Figs. 20 and 21, 
page 131, vol. exl (1935). Considerable variations in 
design are rendered possible by the use of the 





standard elements, a fact which will be evident 
from previous accounts of the system given in these 
columns. 

Returning to the question of an extended nose, 
reference to Figs. 9 to 14 will show how this method 
may be applied to the launching of a treble-depth 
double-truss bridge with a span of 200 ft. The 
nose of the required length, in this case, say, 100 ft., 
is shown in Fig. 9, assembled on the right bank, 
rigidly braced into box form by the use of any 
available wind bracing, etc. The nose can then 
be drawn across the gap for a certain distance so 
that, by overhanging the right bank, more room is 
left for the assembly of the main structure. The 
commencement of this assembly is shown in Fig. 10. 
In the end view of this illustration, it will be noticed 
that the outer trusses are omitted as indicated by 
dotted lines. This procedure may be adopted, 
along with a reduction in the number of cross 
bearers, in order to lighten the structure for skidding. 
Provided suitable cross bracing, as indicated, is 


| fitted, the span thus erected is quite stiff enough 


to be traversed across the gap. The main struc- 
ture, thus partially complete, is shown in Fig. 11, 
with the kentledge in position, while in Fig. 12, the 
whole structure has been drawn across the gap until 
the end of the nose is resting on the abutment of 
the left bank. The bridge is still further across in 
Fig. 13, but in this view part of the nose has been 
dismantled. This is an optional procedure as, 
alternatively, if space on the left bank permits of 
the whole of the nose being left in position, its 
dismantling can be done when the erection of the 
main span is completed, that is, when the outer 
trusses and the end posts have been added as 
shown in Fig. 14. 





When the bridge is resting on both abutments, the | 


outer trusses can be fitted, care being taken to 
proceed from both abutments to the centre of the 
span simultaneously when fitting the diagonals, and 
to close the top and bottom chords at the quarter 
points of the span. This procedure is necessary, 
since the bridge is carrying its own weight and the 
outer trusses have, therefore, to be fitted under a 
certain amount of stress. It presents little difficulty, 
the only precaution necessary being that of seeing 
that the bolt holes are not enlarged even to the 
smallest degree. Tapered podgers will bring the 
holes into line without damage, but no drifting with 
heavier tools should be allowed. 

The skidding method of launching, although 
probably the safest one, may not be applicable in 
every instance, as the straight runway for the 
initial assembly may not exist; or it may be that 
the ground is too steep or uneven to be economically 
levelled. In such cases other methods must be 
resorted to. One of these, used by the Royal 
Engineers, is to construct the trusses to the required 
span without nose tail and to launch them 
separately over rollers, the overhang being sup- 
ported by derricks from the opposite bank, until the 
truss reaches its abutment on that bank. The 
truss may be erected complete or, if space does not 
permit, may be built up behind the rollers and 
pulled out as each section is completed. With either 
method, however, the tension must be kept on the 
suspending ropes until the truss is in place and 
large winches with comparatively heavy tackle are 
needed. The bottom chords must be strengthened 
to take the roller reaction and the method is limited 
to spans not exceeding 140 ft. Double or treble- 
depth bridges, of any span, are, moreover, 
(lifficult to handle by this method, that it is best 
not attempted with them. With normal single- 
depth bridges the crossbearers, wind-bracing, etc., are 
added when the trusses are in place across the span. 

Erection may be also carried out by the use of 
falsework, or temporary cribs or piers. The Unit- 
Construction elements can be used for building piers. 
The work can be cantilevered out and new piers 
built as it proceeds from the bridge head, these piers 
being used in turn as a fresh abutment for another 
cantilevered section, and so on until the far bank 
is reached. Alternatively, erection may proceed on 
the bank and the bridge skidded out from pier to 
pier, care being taken to brace the piers back to the 
building bank. In some cases when crossing water, 
it is possible to erect from barges, either using the 
barge to support the overhanging end when the 
water level is sufficiently steady, or, in tidal waters, 
erecting the bridge complete on a row of anchored 
barges, and using the tide to lower the structure on 
to its abutments. Care should be taken in this 
method to distribute the weight over the barges 
by suitable grillages. Aerial ropeways may also be 
employed where suitable towers exist at the bridge 
ends, or can be rapidly erected, and where there 
is firm anchorage, the sag of the ropeway being 
allowed for by alteration of the length of the suspend- 
ing rope as the bridge end crosses the gap. Light 
ropeways may also be of service in handling material, 
though derrick lorries have been found very useful. 
In all cases, the travelling platform or cradle already 


or 


80 


referred to expedites erection and makes for safety | 


The actual erection is 
All parts are standard and 


of the erecting personnel. 
particularly simple. 


interchangeable, so that there is no question of 
sorting out, and the bolts are stamped with a figure | 


indicating how many j-in. thicknesses it can 
passed through, so that the correct length of bolt 
for a particular situation can be readily selected. 








Corp Ve8-Rore Drive.—The transmission of power 
between closely-spaced pulleys has been greatly aided 
by the use of the Vee-rope drive. Messrs. Carter Bros. 
(Rochdale), Limited, Bridge-street, Rochdale, have, how 
ever, come to the conclusion, after considerable investi 
gation, that a drive with a Vee-rope of cord construction 
is the most efficient and economical type. They have, 
therefore, dev elope da rope, to w hich the name ot he Tena 
flex " has been given, in which the driving load is carried 
by a single layer of very strong rubberised cords, situated 
on the neutral axis of the rope. It is stated that the 
internal stresses set up by the flexing of the rope round 
the pulleys are absorbed by the supporting rubber 
cushions and do not affect the cords themselves. Flexi- 


bility is also increased, and the new rope has proved 
smooth and silent in operation 
cross-sections. 


It is made in five standard 
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ENGINEERING. 

THE INSTITUTION OF GAS 
ENGINEERS. 

(Continued from page 719.) 


CONTINUING our report of the 76th annual general 
meeting of the Institution of Gas Engineers, held in 
London, on June 6, 7, and 8, we have now to deal 
with the afternoon session of the first day. 


Static VERTICAL RETORTS. 


The meeting commenced with the presentation of 
a@ paper entitled “The Test Installation of Static 
Vertical Retorts at Croydon Gas Works,” by Mr. 
Walter Grogono, M.I.Mech.E., chief engineer of 
the Croydon Gas Company, and Mr. T. Campbell 
Findlayson, M.Sc., deputy technical director of 
the Woodall-Duckham Companies, London. The 
authors pointed out that the intermittent vertical 
retorts used in the gas industry suffered from the 
disadvantage of giving rise to large volumes of 
dust-laden steam during the quenching of the coke. 
This created a nuisance and led to loss of heat. 
It was felt that the work that had been done 
recently upon the possibilities of improving the 
yield of gas from the carbonisation of coal by 
controlled cracking of the hydrocarbons in the 
presence of hydrogen should be applied in the 
intermittent retort by introducing continuous 
steaming, as was already practised in the con- 
| tinuous vertical retort. A new design had been 


introduced to embody these principles, and there | 


had been erected at Croydon Gas Works a test- 
plant comprising one static vertical retort, complete 
with coal- and coke-handling plant, a step-grate 
producer and gas-treatment plant for the recovery 
and accurate measurement of the various gaseous 
and liquid products of carbonisation. The static 
vertical retort consisted fundamentally of an inter- 
mittently-operated two-stage vertical carbonising 
retort divided into two superposed portions, the 
upper of which formed a coal carbonising zone, and 
was heated by means of external flues, while the 


lower portion formed a zone in which the coke was | 


to a certain extent cooled. The heating flues on 
each side of the retort consisted of a number of 
horizontal passages arranged one above the other, 
containing fixed baffles and communicating with 
each other by means of adjustable ports through 
which the heating gases passed in an upward direc- 
tion. All the producer gas, and some of the 
secondary air, were admitted at the bottom, the 
remaining air for completion of combustion being 
admitted at either or both of two higher levels. 
The coke was cooled partly by transfer of heat from 
the cooling chamber to the surrounding atmosphere, 
and partly by the formation of water gas from the 
admission of steam to the hot coke. The cooling 
chamber was provided at each of three levels with 
two points of steam admission on each side. 

In normal operation the retort carbonised a fresh 
charge of coal every 8 to 10 hours and, while the 
charge was being carbonised, steam was admitted 
to the cooling chamber in quantity at least sufficient 
to cool the coke down to an average temperature 
of 400 deg. C. before it was discharged, a minimum 
of about 8 per cent. steam by weight of coal being 
used for this purpose. Beneath the coke-cooling 
chamber, and carried independently, was a cast- 
iron box containing a coke-extracting device, this 
device being situated along the horizontal lower 
edge of a curved plate which formed the back of the 
extractor box. The weight of the charge was 
taken partly by the curved plate and partly by the 
extractor roller. At the bottom of the extractor 
box, just below the level of the extractor roller, 
was a hinged discharge door occupying the whole 
major axis length of the cooling chamber and 
extractor. A gas-tight expansion joint was pro- 
vided between the extractor-box casting and the 
| bottom of the cooling chamber, the chamber being 
| free to expand or contract vertically in relation to 
the fixed extractor box. Beneath the discharge 
|door was a coke container, fitted internally with 
readily accessible hinged plates whereby its capacity 
|could be adjusted as desired. This container was 
| used as a measuring vessel to control the amount of 
coke extracted and, in a commercial plant, could 
be made to travel from end to end of the bench. 
When carbonisation was complete, the steam was 
turned off, a valve in the gas offtake at the retort 





[JUNE 23, 1939. 


top was closed, the retort top lids were removed. 
the discharge door was opened, and a small amount 
of coke (sufficient to lower the charge about 3 ft. 
was first extracted. By means of the retort charg- 
ing car, the top of the hot carbonised charge, which 
remained an unbroken column until it reached the 
extractor, was then covered from end to end with 
a layer of unscreened coke, to prevent small coal 
from subsequently slipping down into the cooling 
chamber. Coke extraction was then restarted. 
the extractor roller rotating at about 6 r.p.m., and 
continued until the previously described measuring 
vessel was full ; the extraction occupied one minute. 
The retort was left open for ten minutes to burn 
off scurf and to allow the coke pad to become 
red hot; this condition was found to prevent 
prolonged bottom pressures with Durham coals. 
The retort was then charged with coal up to the top 
of the carbonising zone by means of a charging car. 
the retort top lids were replaced, and the offtake 
valve was opened. Introduction of steam to the 
cooling chamber was usually commenced between 
one-quarter and three-quarters of an hour afte: 
charging, and was continued until the next dis 
charge. 

The authors recorded that, at the conclusion of 
the testing programme, the retort, which had been 
under heat for 670 days, had carbonised 2,800 tons 
of coal, of which 2,000 tons were Durham run-of- 
mine coals. From the commencement of operation 
to the shutting down of the plant at the conclusion of 
the testing programme, no alterations or repairs 
to the retort were required. The test experiments 
had shown that (a) the static vertical retort gave 
an appreciably higher thermal yield than either 
intermittent vertical chambers or continuous 
vertical retorts, when carbonising Durham run-of- 
mine coals, and (b) as the calorific value fell this 
advantage of the static vertical retort increased. 
The increased yield of gaseous hydrocarbons was 
ascribed to two factors: (1) The preservation of 
hydrocarbons which would otherwise be degraded 
into hydrogen and carbon through contact with the 
hot surfaces in the retort ; and (2) the interaction 
of hydrogen and some of the condensable hydro- 
carbon products of coal distillation, whereby hydro- 
carbon gases were formed which subsequently 
remained stable at normal atmospheric temperatures. 
From a gas-making point of view it was concluded 
that, compared with a yield of 84-5 therms per ton 
in continuous vertical retorts, intermittent vertical 
chambers would make 87 therms per ton, while the 
static vertical retort would make 97 therms per ton. 
These figures related to the production of 
475 B.Th.U. gas from an average quality Durham 
run-of-mine coal containing 10 per cent. inerts. 
The application of the static retort was limited to 
the production of gas of sufficiently low calorific 


| value to permit internal cooling of the coke by 


steaming. A change in the calorific value of the 
gas made in a static vertical retort was effected by 
modifying the depth of residual hot coke left in the 
retort. The properties of static retort tars were 
intermediate between those of tars produced in coke 
ovens and in continuous vertical retorts. The 
density of the coke was intermediate between that 
of coke made in intermittent vertical chambers 
and that of coke made in continuous vertical 


retorts. For use in an open coke fire, tests at the 
Fuel Research Station showed that this coke 
produced on an eight-hour coking cycle was 


superior in all respects to horizontal-retort coke 
produced from similar coal on an eleven-hour coking 
cycle. There was but little difference between 
static vertical-retort coke and intermittent vertical 
chamber coke and, in fact, the influence of the 
type of coal was greater than that of the type of 
retort. 
Gas Researcu Boarp. 


At this stage of the proceedings it was announced 
by Mr. Harold Smith that the examination of the 
position of research in the gas industry by a joint 
committee of the Institution and the Society o! 
British Gas Industries, had been concluded, and 
that it was proposed to set up a Gas Research Board 
(a) to promote and finance research and oth 
scientific work in connection with the industry. 
(b) to establish a Bureau of Information for the 
benefit of members of the Board, (c) to encourag« 
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the discovery of inventions, processes, materials 
ind designs which seemed to be of value, (d) to co- 
operate with the research work of any association 


or other body whose objects included scientific or | 


industrial research in connection with or of interest 
to the gas industry, (e) if and when considered desir- 
able, to establish laboratories and to maintain a 
staff of research workers, and (f) to issue detailed 
reports for the confidential use of members of the 
Board. Any gas undertaking contributing on the 
full scale to the national funds would automatically 
become a member of the Board. Firms engaged in 
the manufacture of gasworks plant and appliances 
for the use of gas, would also be eligible for member- 
ship. It was the intention that the Board should 
not establish and equip laboratories of its own 
for the present. A director of research was to be 
appointed who would set up a Bureau of Informa- 
tion and keep in touch with research work carried 
out for the Board and with other work done in the 
gas industry, or likely to interest the industry. 


DISTRIBUTION AND SALES. 


The last paper to be presented on the opening 
day of the meeting was entitled ‘“‘ Distribution and 
Sales Organisation,’ by Mr. Noel S. Smith, distri- 
bution engineer and sales manager of The Bristol 
Gas Company. In The Bristol Gas Company’s 
organisation, distribution, including the sale of 
appliances, was a separate department controlled 
by the distribution engineer and sales manager. 
The policy in main-laying was to work harmoniously 
with the water company, the General Post Office, 
the Corporation electricity and highways depart- 
ments, and other local authorities. In all roads 
which were 50 ft. or more in width two mains were 
laid, one in each footway. In roads less than 50 ft. 
in width (other than concrete) a single main was 
laid, in the footway where possible. In all concrete 
roads two mains were laid, but where the width 
was less than 50 ft. those responsible for the develop- 
ment of the estate had to excavate and reinstate the 
trenches in both footways. In cases where road 
widening would leave the gas main below the con- 
crete carriageway, the company preferred that the 
main should be moved to the footway, and, where 
necessary, a second main provided in the opposite 
footway. As it was a matter of mutual interest to 


free the carriageway from public-service supplies, | 


the highway authority concerned was asked to 


contribute towards the cost of the alterations. | 


Where road widening had left the gas main in 
private property, the whole of the cost of removal 
and relaying had been borne by the highway 
authority concerned. The company was covered 
by insurance for third-party risk for work in con- 
nection with main-laying from the time the work 
commenced until twelve months after the local 
authority had carried out the permanent reinstate- 
ment of the trenches. As long ago as 1850, the 
company made use of a system of maps to a scale 
of 50 ft. to 1 in., prepared by the then municipal 
engineer. These maps had been continued to the 
present day and recorded, in addition to mains, 
valves and syphons, the important services. There 
were in all approximately 1.000 maps. A con- 
tinuous survey of the area supplied was maintained 
by taking pressure records by means of portable 
recorders at selected points. 

Spun iron pipes were used for 4-in., 5-in. and 
#-in. mains, and ordinary cast iron for larger sizes 
of both low-pressure and inter-station mains. All 
joints on cast-iron mains were made with run lead. 
Long-sleeve steel mains with welded joints having a 
double wrapping of medium hessian coated with 
Bitumastic solution and oiled or painted internally 
were used exclusively for high-pressure distribution. 
Since 1922, wrought-iron or mild-steel tubes wrapped 
and oiled in a similar manner had been used for 
services. Prior to this date it was the practice to 
use lead pipes in troughs. The introduction of gas 
drying has caused the defects in the distribution 
system due to water accumulating in services, 
meters and fittings to fall from 3,345 in 1934 to 
84 in 1938. Gas was being replaced by electricity 
in Bristol for street lighting, as a policy of the 
Corporation, although The Bristol Gas Company 
had made repeated offers to demonstrate modern 
gas lighting at its own expense. The company had 
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no voice in the lighting of the city area beyond bustion might be minimised. Corrosion by soil 
supplying gas. The lamps were the property of was a serious factor in the distribution of gas, but 
the Corporation and were lighted, extinguished and | was a complex process in regard to which further 
maintained by its own employees. | work was needed, and was being performed by the 
In 1931 a number of large industrial consumers | British Non-Ferrous Metals Research Association. 
began to show reductions in their consumptions.| It had only recently been recognised that the 
Investigations revealed that there was a marked | graphitisation of cast-iron mains was brought 
tendency to displace gas by oil, where possible. | about by the action of sulphate-reducing bacteria 
The company had no industrial section and conse- | in certain soils. These bacteria reduced sulphates 
quently little contact with the consumer, who|in the soil and produced hydrogen sulphide, at 
naturally did not consult the company with regard | the same time releasing oxygen, which became avail- 
to his industrial-heating problems. Primarily to | able for corrosive attack. 
arrest this decline in consumption, an industrial} The work that had been done by the Research 
and commercial section was brought into being.| Committee of the Institution of Gas Engineers 
Of late years, like most undertakings, the company | upon the corrosion of gas appliances by the products 
had experienced an abnormal demand from existing | of combustion could be explained by ‘the behaviour 
consumers for new gas apparatus. The greater part | of non-ferrous metals exposed to atmospheric 
of this business had been the exchanging of black | corrosion involving sulphur dioxide. The remedy 
cookers on hire for enamelled cookers on sale or | for corrosion by products of combustion lay prima- 
hire purchase, coupled with an increase in the/|rily with the gas manufacturers themselves, who 
demand for water heaters and wash boilers. Gas- | should, so far as was practicable, remove all traces 
fire sales had been disappointing, the local fire | of sulphur from the gas ; where this was impractic- 
season being a very short one, normally extending | able, those parts of water-heating appliances, etc., 
from the end of September to the beginning of, exposed to the products of gas combustion, should 
December. Canvassing had been directly respon-| be coated with an adequate thickness of tin, lead, 
sible for 105,860/. of business, at a cost to the|or tin-lead solder. Corrosion by water occurred 
company, including administration expenses, of | jn many gas-heated domestic appliances ; for many 


10,466/., i.e., approximately 10 per cent. Education | waters galvanised iron was quite satisfactory, but 


of employees was well looked after and attendance 
at approved afternoon and evening classes was 
compulsory for all boys or trainees entering the 
service of the company. 

In the discussion on this paper, Colonel W. M. 
Carr referred to the production of a gas engine of 
high efficiency. Investigations had showed that 
gas of 500 B.Th.U. at 6d. a therm could be used 
for power purposes to compete with electricity at 
standard rates. He had witnessed tests upon an 
ordinary 200-h.p. Diesel engine which was running 
on town gas with the addition of 7 per cent. fuel 
oil for the purpose of ignition and consuming 
7,000 B.Th.U. per brake horse-power hour, this 
being well maintained under varying loads. He 
believed that this engine would be equally satis- 
factory with electric ignition and operating on 
100 per cent. town gas. He also referred to another 
engine of the aero type, in which even higher effi- 
ciencies had been obtained than with the Diesel 
engine, although, as yet, only in comparatively 
small units. Colonel Carr mentioned a 10-h.p. 
engine running perfectly from no load to maximum 
load with town gas and using 6,700 B.Th.U. per 
brake horse-power hour, equivalent to 13} cub. ft. 
per hour. These developments made it desirable 
that the gas industry should again seek to build 
up a power load. The importance of these new 
engines for road transport using gas should be borne 


|in mind, but, unfortunately, owing to national 


demands, the cylinders necessary for holding the 
compressed gas were not available. Mr. C. H. 
Chester spoke of the importance of a tariff in selling 
gas and emphasised the need for a bold policy. At 
Swindon, he had given away 2,000 gas fires to 
encourage the use of gas and, as a result, had built 
up a large sale of gas for use in fires. 


Non-Frerrovus METALS. 


The morning session on Wednesday, June 7, 


commenced with the discussion of a paper on 
‘“Non-Ferrous Metals and the Gas Industry,” by 
Dr. Harold Moore, C.B.E., director, and Mr. E. A. G. 
Liddiard, M.A., assistant research superintendent 
of the British Non-Ferrous Metals Research Associa- 
tion. Non-ferrous metals and alloys were com- 
monly used, they said, only in those applications 
where iron or steel failed by corrosion, or as protec- 
tive coatings for steel. Atmospheric corrosion was 
best prevented by using a coating of non-ferrous 


| the corrosion of galvanised iron by water was greatly 
accelerated by minute traces of copper in solution, 
and for this reason, unless previous experience had 
shown that copper and galvanised iron could safely 
be used together with a particular water, the 
combination should be avoided. 

Apart from corrosion resistance, the individual 
non-ferrous metals had characteristics favouring 
their use in particular applications in the gas 
industry, especially in distribution and consumption. 
For example, aluminium, with its high reflectivity 
and resistance to tarnish, was used as a reflector 
in some types of gas fires and lights and, in the form 
of paint, served to preserve constant temperature 
conditions in gasholders. Copper was _ readily 
fabricated and bent, had a high thermal conduc- 
tivity and was easily tinned. It therefore found 
application in the form of pipes, which could readily 
be bent or joined, for the distribution of gas. Copper, 
tinned on the outside where it came into contact 
with products of combustion, was extensively used 
in the construction of gas water heaters. Lead was 
chiefly remarkable for its ease of working, in addition 
to its resistance to certain forms of corrosion. 
Lead pipes, supplied in coil form to minimise 
jointing, were useful for gas distribution, particu- 
larly where the installation of pipes was compli- 
cated and difficult. Nickel, when associated with 
chromium as an alloying element in iron, formed a 
useful series of heat- and corrosion-resisting alloys, 
and was the best undercoating for chromium-plated 
articles. The low melting point of tin made it 
| useful as a coating metal or, when alloyed with lead 
|in the form of solder, as a jointing material. Zinc- 

base alloys could be readily and cheaply die cast 
|to form parts of gas meters, but the main use of 
| zine was as a corrosion-resisting coating to iron and 
| steel. 





Comrort BY Gas HEATING. 


| The next item was the presentation of a paper on 
“Comfort by Gas Heating,” by Mr. L. W. Andrew 
‘and Mr. A. Barron, of the Gas Light and Coke 
Company, in which the authors considered the 
lextent to which gas economically provided the 
|/maximum comfort in domestic and non-domestic 
| premises. It was recognised that the open coal 
| fire was still regarded as the focus of family life 
|in the winter, but that it was becoming increasingly 


| disliked on account of the extra work it involved. 


























metal, the metal selected and the nature of the | The authors believed that gas should take an increas- 
coating depending upon whether the coating metal | ing amount of the load now held by raw coal, and 
was anodic or cathodic to the basis metal. Two of | that although in the past gas had been too expensive 
the more important factors in atmospheric corrosion | for general use in the living room, the introduction 
were the presence of sulphur dioxide and the moisture | of the two-part tariff frequently made it possible to 
content of the air. The corrosion of iron, copper, | operate a gas fire more cheaply than a coal fire. 
nickel and zinc was enormously accelerated by the | Comfort without stuffiness resulted from an environ- 
presence of sulphur dioxide under conditions in| ment temperature slightly higher than the air 
which condensation could occur. It was desirable | temperature and the greatest feeling of freshness 
to eliminate sulphur in all forms from the manu-| consistent with warmth was given at a somewhat 
factured gas so that corrosion by products of com-' lower air temperature if radiant heat was supplied 
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to the body by a higher temperature source, such as 
a fire. The authors concluded that the highest 
degree of comfort was given with the following 
conditions: (1) Air temperature between 50 deg. 
and 60 deg. F. (2) Radiant heat received on the 
front of the body from an incandescent source. 
(3) Definite air movement without perceptible 
draught. The standard of ventilation based on a 
body-odour basis should be such that a minimum of 
1,000 cub. ft. of fresh air per person was provided 
per hour. For domestic heating a fire was regarded 
as providing the necessary comfort if the occupants 
could sit round it, but since the air temperature 
must not be too low, in cold weather some form 
of independent air heating was desirable. For 
non-domestic heating, when there were many 
occupants in a large space, the fire and radiant heat- 
ing, generally, were inapplicable. 

Great improvements had been made within recent 
years in the design of appliances for domestic 
heating. Gas had two properties which gave it 
advantages over other fuels: (1) A flame could 
immediately be produced at a temperature of over 
2,000 deg. F.; (2) a high maximum heat output 
was easily available, and this output could be 
regulated steadily by means of a cock or thermostat. 
Appliances were available which gave a ratio of 
radiant heat to convected heat varying from 20 to 1 
for a gas fire to 0-02 to 1 for a background heater. 
There had been considerable increase in the efficiency 
of gas fires due to improved design. In addition to 
the effect of doping radiants to give selective 
emission, the modern development of gis fires had 
led to an increase in the average temperature of 
the emitting surfaces, with consequent increase in 
proportion of short infra-red rays. This increase 
was due to a decrease in the open area of the radiant 
and an increase in the normal rating of a particular 
size of fire. Whereas before the year 1930 the 
average temperature of the emitting part of the 
radiant when burning 4} cub. ft. of gas per hour 
was 1,250 deg. F., with the same gas consumption 
it was now 1,700 deg. F., and with a consumption of 
5§ cub. ft. per hour it was 1,800 deg. F. 

There was now a wide range of heaters giving a 
proportion of radiant heat intermediate between 
the gas fire and the convector heater. Alternative 
designs made use of hot surfaces of comparatively 
large area or surfaces of a small area but at an 
incandescent temperature. Convector heaters which 
generate 1 no appreciable radiant heat generally had 
external surfaces not exceeding about 160 deg. F 
The hot-air outlet temperature should not exceed 
about 200 deg. F. This result had been obtained 
by diluting the products of combustion from the 
flame to such an extent that their temperature was 
reduced below 200 deg. F., and by relying on the 
diluted products of combustion to give almost the 
entire heat output. During cold weather, and 
especially in large rooms, independent air heating 
was desirable, so that the initial air temperature 
was about 55 deg. F. before the fire was in use. In 
large houses this air heating was often provided by 
hot-water radiators. Such central heating was too 
expensive to install in a small house, and a similar 
effect could be obtained cheaply by means of 
independent flueless convector heaters, normally 
termed “background heaters.” A background 
heater was adequate to provide about one-half of 
the heat requirements of a room, and was generally 
rated at about 2,000 B.Th.U. per hour for each 
1,000 cub. ft. of room space. A fire provided the 
remaining heat requirements only when the room 
was occupied. If economy was of first importance, 
a flueless gas fire of low gas rate could give comfort 
during mild weather, “¢.. on about 70 days in 
a year. For kitchens, casual heat from cooking 
and, of much greater importance, from a coke 
boiler, if this were used for water heating, provided 
the warmth for the greater part of the day. Halls 
and landings were usually uncomfortably cold for 
160 days in the year, and a flueless appliance, heating 
largely by convection, should be used to give a 
general heating effect. 


The authors gave calculated comparison costs of 
heating by different fuels and pointed out that the 
important cost was not that of running any given 
appliance on any given fuel for a definite time, but 
the cost of heating the whole house. 


They reached 
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the general conclusion that, with gas at 9d. a therm 
and coal at 2s. 6d. acwt., it was possible, by utilising 
gas heating, to provide an improved degree of 
comfort at low expense, and in particular to effect 
substantial economies by using a flueless fire for 
mild weather ; with gas at 4d. a therm gas could be 
used for the entire heating of a house without 
additional cost. Further general conclusions based 
on a series of tests over a period of 16 months 
were: (1) Gas at 4d. per therm would be cheaper 
than coal at 2/. 10s. a ton, even for long periods of 
occupation of a room; (2) gas at 5d. per therm 
would be cheaper than coal at 2/. 10s. per ton 
for periods of occupation of six or seven hours ; 
(3) gas at about 3d. per therm was necessary to 
compete on cost with coke at 2l. 5s. per ton for 
long occupational periods. Central heating by gas 
was possible because comfort was appreciated not 
only for its own sake, but to the extent that people 
were prepared to pay more for it provided that it 
was obtained with the minimum of trouble. 

The heating of offices and factories depended upon 
individual conditions, so that no standard treat- 
ment was possible. For offices owned by one 
concern, there were usually long periods of inter- 
mittent heating, and one of the main features to be 
taken into account was the length of time for which 
the heating might be interrupted ; there had to be 
adequate boiler margin, and there should be no lag 
or delay caused by the boiler not reaching its maxi- 
mum output. A gas boiler was, therefore, parti- 
cularly advantageous. For buildings let to several 
tenants, each tenant had to have control of his own 
heating system. The several alternatives possible 
were the radiator system, the radiator system with 
mechanical ventilation, low-temperature panel 
heating, complete plenum heating, unit heaters in 
a limited sense, and direct-fired gas heaters. Factory 
heating was difficult to discuss ; the heating problem 
often depended upon the extent to which air-condi- 
tioning was practised. Whatever approach was made 
to the subject, it was now accepted that workpeople 
could only give of their best when conditions regard- 
ing temperature, humidity and air freshness were 
satisfactory. The direct use of gas by unit heaters 
and radiant panels had great possibilities in indus- 
trial situations, and the tables of capital costs and 
running costs given in the paper showed that condi- 
tions were favourable to a large load increase for the 
gas industry in this direction. The average con- 
sumption of gas per domestic consumer was 133 
therms per annum, of which only 5 therms were used 
in space heating. It was calculated that the poten- 
tial consumption for space heating appliances in a 
small household was from 420 to 600 therms per 
annum. An analysis of 300 domestic consumers by 
the Gas Light and Coke Company suggested that 
the reasons why this high potential load was not 
reached are : (1) The present gas fire was sufficiently 
satisfactory for intermittent use in the dining room 
and bedroom, but was not sufficiently comfortable 
to replace the open solid-fuel living-room fire ; 
(2) the total cost of heating a house for a year had 
rarely been considered; (3) cold halls and cold 
rooms in the early stages of occupation were regarded 
as inevitable and costly to overcome ; (4) the low 
annual cost of using gas fires in bedrooms regularly 
and for short periods was not appreciated ; (5) the 
use of a flueless gas fire in mild weather in dining 
and living room, and in the kitchen, was not under- 
stood as the most convenient and inexpensive 
method of obtaining reasonable comfort ; (6) if the 
family income were small, the cost of hire-purchasing 
the appliances absorbed a large proportion of the 
money available to spend on comfort ; (7) the two- 
part tariff was thought of more to give a saving on 
the present gas bill rather than to make possible 
the extended use of gas to give greater comfort. 








Asurorp By-Pass Roap.—Work is about to begin at 
Ashford, Kent, on the first of the four important by- 
passes on the London-Folkestone-Dover Trunk Road 
(No. A.20). The by-pass will be nearly three miles in 
length. A width of 120 ft. will accommodate dual 
carriageways, cycle tracks and footpaths, together with 
verges and a central reserve vddition, about half 
a mile of the existing road at the western end of the 
by-pass, together with an existing railway bridge, is being 
modernised and reconstructed. It is expected that the 
work will be completed by the end of 1941. The other 
three by-pass schemes contemplated on this road are 
those at Maidstone, Sellinge and Swanley 
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THE CUNARD WHITE STAR 
LINER ‘“MAURETANIA.”’ 


(Continued from page 703.) 


Tue first part of our description of the new 
Cunard White Star liner Mauretania, which appeared 
in last week’s issue of ENGINEERING, dealt with the 


ship herself and the lay-out and appointments of 


the passenger accommodation. We now proceed 
to describe the main and auxiliary machinery, 
dealing in this issue with the boiler installation and 
(as it is situated between the boiler rooms and 
appears on the boiler arrangement drawings) the 
electric generating plant. The elevation of the boiler 
rooms is shown in Figs. 18 and 19 opposite, and the 
plan, together with two sections, in Figs. 20 to 22. 
on pages 740 and 741. The location of the boilers and 


the electrical installation, relatively to the rest of 


the machinery and to the passenger accommodation 
and cargo spaces, was shown in Figs. 2 to 12 
on Plate XXVII ante. 

The six oil-fired watertube boilers, which are 
arranged in two boiler rooms, were constructed by 
Messrs. Cammell Laird and Company, Limited, 
from working drawings supplied by Messrs. Yarrow 
and Company, Limited, and under their licence. 
Each has a normal evaporation of 68,500 lb. of 
water per hour. The after boiler room contains 
four boilers and extends from the forward engine- 


/room bulkhead to frame 133, the remaining two 


boilers being placed in the forward boiler room, 
between frames 152 and 164. All six boilers are 
similar in design except that one in each boiler 
room is fitted with a desuperheater, and are of the 
side-fired double-flow type, with Yarrow super- 
heaters and air heaters. The working pressure is 
425 lb. per square inch, and the steam temperature 
is 725 deg. F. The steam-generating surface of 
each boiler is 10,750 sq. ft., and each superheater 
has a surface of 4,915 sq. ft. The air heaters have 
14,250 sq. ft. of surface each. The cylindrical 
steam and water drums are hollow rolled forgings 
with integral ends and are machined inside and 
outside. They were made by Messrs. English Steel 
Corporation, Limited, Sheffield. A manhole is 
provided at each end of each drum. 

The boiler tubes, supplied by Messrs. Tubes, 
Limited, Birmingham, are of solid-drawn cold- 
finished steel, and are straight with the exception 
of the rows next to the combustion chamber, which 
are given a slight curvature to allow for expansion. 
The method of supporting the pressure parts allows 
all the tubes to expand freely in the line of their 
axes. The tubes in the small nest immediately 
above the five oil burners are 2 in. in diameter, 
arranged in four rows. Protected by these four 
rows against direct flame impingement is the 
superheater, consisting of 1{-in. tubes of U form 
expanded into a 30-in. diameter drum ; and above 
the superheater are 13 rows of 1}-in. generating 
tubes. The 2-in. and 1}-in. tubes are expanded at 
their lower ends into separate water drums, both 
23 in. in diameter. At the back of the boiler is a 
33-in. water drum, into which are expanded the 
lower ends of three rows of 2-in. tubes, next to the 
fire, and 13 rows of 1}-in. tubes. The upper ends 
of all the steam-generating tubes are expanded into 
a single saturated-steam drum, 54 in. in diameter. 
The arrangement is such that a large proportion of 
the total heating surface is exposed to radiant heat ; 
and the fire rows of tubes are nearly vertical, their 
upper ends being well below the water level in the 
steam drum. These tubes are readily accessible 
from inside the combustion chamber. 

As mentioned above, the superheater tubes are 
of U form. In position, the U is inverted, and the 
tubes are therefore self-draining. Baffles are fitted 
to direct the steam through the passes, and the 
large diameter of the drum into which the tubes 
are expanded enables it to serve as a receiver, 
providing a reserve of steam for manceuvring. By 
means of dampers the proportion of the combustion 
gases passing through the superheater to the total 
flowing to the uptakes can be varied as necessary 
to maintain a uniform final temperature of the 
steam. In the two boilers which are fitted with 
desuperheaters, the superheated steam passes through 
four gilled pipes connected to headers in the 
saturated-steam drum, where the excess of heat is 
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utilised to raise the temperature of the saturated 
steam. The tubular air heaters, like the boilers, 
were made by Messrs. Cammell Laird and Company, 
and consist of steel tubes expanded into steel tube- 
plates, 
flow upwards through the tubes, and the cold air, 
entering at the top of the heater, passes across the 
tubes three times, directed by internal baffles. The 
heaters are designed to give an air temperature, 
at the oil-fuel burners, of about 375 deg. F. 

Each boiler is enclosed in a casing of steel sheets, 
lined internally with firebrick; and outside this 


casing is another, the space between the two forming | 


an air jacket round the combustion chamber. All 
the air supplied to the boilers passes first into the 
stokehold, and thence through the space between 
the casings to the air heaters and so to the burners. 
Thus the inner casing is cooled, and the heat that 
otherwise would be lost is used to preheat the 
incoming air. The admission of air to the burners 
is by means of air distributors mounted in a casing 
at the firing side of the boiler. The uptakes from 
the boilers to the funnels are rectangular in section 
and are subdivided as far as the base of the funnel 
casing, where vhey are led into separate circular- 
section funnels, as shown in Figs. 18 and 19. 

The funnel casings are elliptical in section, and 
of equal size except that the forward funnel is 
slightly higher than the after funnel, rising to 155 ft. 
above the keel and about 44 ft. above the super- 
structure. The after funnel contains the uptakes 


The gases from the combustion chamber 


from the four boilers in No. 2 boiler room, and the | 


forward funnel those from the two boilers in No. | 
boiler room. Dry-t,pe dust collectors are fitted in 
both funnels, as indicated in Figs. 18 and 19, to 
prevent soot deposits on the open sports deck 
and the terraces at the after end of the super- 
structure. The ash extracted by the collectors is 


sluiced overboard by a self-contained pumping 
system. Both funnels also contain exhaust-air 
trunks from the engine-room, generator room, 


galleys, and various public rooms ; and fresh-water 
and salt-water service tanks are built into a separate 
compartment in the forward funnel. Around the 


funnel bases, on the sports deck, are air-intake 
screens for the respective boiler rooms, and these 
are so designed as to trap any rain water or wind- 
borne spray, which is drained away by ducts attached 
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to, and serving also to stiffen, the vertical angle- | 
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section bars forming the screens. 
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rooms is arranged as shown in Fig. 20, on this page. 
The forced-draught fans, one to each boiler, are of 


The boiler mountings include Cockburn-MacNicoll | the Howden double-inlet type, driven by motors 


high-lift safety valves of an improved type, and | 
similar valves are fitted on the superheater drums. | 
Those on the boilers are set to blow at 465 lb. 
per square inch and those on the superheaters at 
435 lb. per square inch, so that in the event of the 
valves lifting, a circulation of steam through the 
superheaters is assured. In this design of valve 
there are no wings or guides in the seats, the liability | 
of wings to jam in the valve seat being thus avoided. 
Air circulation is provided through the spring | 
casings, to cool the springs. The main-steam stop 
valves on the superheater outlets have also been | 
supplied by Messrs. Cockburns, Limited, and are | 
of the self-closing type. The water-gauge mount- 
ings are of special design, the level being indicated 
by contrasting colours in the gauge glass. Mirrors | 
are arranged to enable the level to be seen from | 
the central gangway in the boiler room. Messrs. 
G. and J. Weir's Robot feed-water regulators are 
fitted in all the boilers, in conjunction with Mumford- 
type low-level alarms. 

All the boilers are provided with steam separators 
in the saturated-steam drums. For cleaning the | 
fire side of the heating surfaces while steaming, | 
soot blowers of the single-nozzle type, supplied by 
Messrs. C. P. Parry, Limited, Birkenhead, are fitted 
to the combustion chambers, and articulated multi- 
nozzle blowers of the same make clean the air 
heaters. The operation of the boilers can be 
checked by means of thermo-couple pyrometers, 
measuring the gas temperatures in the superheaters ; 
long-distance mercury-in-steel thermometers for 
indicating the temperatures of the combustion air, 
flue gases, steam, and feed water; and Siemens 
CO, indicating equipment. The steam, water and | 
superheater drums of the boilers, outside of the air | 
casings, are lagged with a composite insulating 
covering consisting of a layer of Newtempheit, over | 
which is 85 per cent. plastic magnesia, hard-setting 
cement and, finally, the lagging plating. The main- 
steam stop valves are covered with magnesia 
material and a cement top-coating, and the feed 
pipes with magnesia moulded lagging, 2 in. in 
thickness, encased in asbestos cloth. 

The auxiliary machinery located in the boiler! 


supplied by Messrs. Laurence Scott and Electro- 
motors, Limited. The fans are 48 in. in diametet 
and are designed to supply 40,000 cub. ft. of air 
per minute at a pressure of 9} in. w.g. We under- 
stand that an appreciably less pressure than this 
was found sufficient to meet requirements on thi 
trials. Two of the boilers have their air supply 
arranged for alternative working on the closed-duct 
system, enabling natural atmospheric conditions to 
be maintained in the stokehold if desired ; as, for 
instance, in port. The Wallsend-Howden oil-fuc! 
pumping and heating units number five, two being 
placed in No. 1 boiler room an@ three in No. 2 boile: 
room. One of those in No. 1 boiler room is steam- 
driven, the other being driven by an electric motor. 
As each unit can maintain the fuel supply to two 
boilers, the equipment provides an ample reserve. 
The motor-driven set in No. | boiler room is used 
for lighting up, and for this purpose is connected 
to the emergency generator, which can also supply 
current to a small electric oil-fuel heater. “The 
pressure pumps of these sets are of Messrs. Stothert 
and Pitt’s rotary displacement type, each having 
a capacity of 10,000 Ib. of fuel oil per hour at 
290 r.p.m. The motors were supplied by Messrs. 
Laurence Scott and Electromotors, Limited. 

In the starboard fan flat of No. 1 boiler room there 
is a Comyn oily-water separator, capable of dealing 
with 100 tons of water per hour. A motor-driven 
ballast pump, with a capacity of 350 tons per hour 
against a delivery head of 70 ft., and a motor-driven 
bilge pump, of 200 tons per hour capacity against 
the same head, are also placed in this boiler room. 
together with the two circulating pumps for the 
refrigerating machinery. A similar motor-driven 
bilge pump is provided in No. 2 boiler room, which 
also accommodates, at the forward end on the port 
side, an oil-fuel transfer pump capable of dealing 
with 100 tons per hour against a head of 93 ft. 
Each boiler room is provided with a 3-cwt. electri 
cally driven hoist with a speed of 180 ft. per minute. 
for removing ash and refuse. The motors operating 
these hoists are of Messrs. Royce’s make and are 
totally enclosed. 

Between the boiler rooms, in the 


two space 
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extending from frame 133 to frame 152, at both of 
which there are watertight bulkheads, the generator 


room is situated. This contains the four turbine- 
driven compound-wound electricity-generating sets, 
each with an output of 800 kW at 225 volts. The 
sets have been supplied by Messrs. The Sunderland 
Forge and Engineering Company, Limited, and are 
self-contained, each having its own underslung 
condenser, with circulating-water and extraction 
pumps, air ejector, and closed-feed system. The 
drive from the turbines to the generators is through 
single-reduction double-helical gears, and _ the 
circulating-water pumps are driven from extensions 
r of the generator shafts. Two of the extraction 


pumps are driven electrically and the other two by 
- steam turbines. Steam for various services can be 
2 hled from the generator turbines as required, and 
Pt connections are provided enabling the various 


auxiliary exhausts to be led to the turbo-generator 
- condensers instead of to the auxiliary condenser, 


“ should occasion arise. A centrifugal purifier of the 
4 De Laval type is provided to deal with the lubri- 
y cating oil in the turbo-generator systems. The plan 
i and elevation of the generator room are given in the 
oO hoiler-room arrangements, Figs. 18 and 19, on 
¥ page 739, and Fig. 20, on page 740, and sections 
cl at frame 143 are given in Figs. 21 and 22, on this 
ie page. 

“ For emergency electricity supply, a 75-kW Diesel- 
“ driven generator is provided on B deck. This 
es unit consists of an eight-cylinder Ruston engine, 
ee operating on the four-stroke cycle and capable of 
> an output of 140 brake horse-power at 1,000 r.p.m., 
d mounted on a common bedplate with the generator, 
d which it drives directly. The set is entirely self 
y contained and is fitted with automatic forced 
2 lubrication. In addition to this set a 220-volt 


' emergency battery of the nickel-alkaline type is 
fitted, capable of maintaining an adequate lighting 
current and of operating various auxiliary services 
for a period of 30 minutes, should the other sources 
of current fail. 

x4 The main switchboard is situated in the main- 
generator room, and has been constructed by 
Messrs. Whipp and Bourne, Limited, Manchester, 
d who also supplied the 24 auxiliary switchboards 
which are disposed, 12 to port and 12 to starboard, 
in various parts of the vessel. The main board is 
divided in two working sections, port and starboard, 
so that the services on the two sides of the ship can 
he independently controlled. The central portion 
of the combined switchboard, which is mounted 
ithwartship above the turbo-generators, is devoted 
to the remote-control and instrument panels for 
the four main sets, together with the linking arrange- 
ments between the port and starboard sets and 
mains. The 25-volt switchboard for the low-power 
services, and the earth-detecting panels, are arranged 
as extensions of the main board, and bring the 
overall length of the combined assembly up to 
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about 54 ft. The low-power services mentioned, 
which include such equipment as telephones, clocks, 
bells, telegraphs, etc., are supplied from a ring main 
to which are connected two 25-volt motor generators 
and a stand-by battery for emergencies. 

All auxiliary switchboards are fitted in steel 
compartments. Cartridge-type fuses are employed 
throughout, but to avoid possible confusion, different 


patterns are used for the 25-volt and 225-volt | 


systems. The main feeders to the auxiliary boards 
are rubber-insulated and protected by fire-resisting 
braiding. This applies also to all cables run in 
casings or mouldings, as in the passenger accom- 
modation. In the crew spaces, store rooms, etc., 
the wiring is encased in galvanised and screwed steel 
tubular conduit. To reduce the risk 
feeders supplying heaters and ventilating fans are 


arranged to be switched off from the bridge ; and | 


to avoid as much as possible the piercing of water- 
tight or fire-resisting bulkheads, vertical 
between the bulkheads are adopted wherever 
practicable. 


A considerable amount of auxiliary machinery is | 


accommodated in the turbo-generator room, not all 
of it being associated with the generating sets them- 
selves. One of the more important items is the 
auxiliary condenser, together with one motor-driven 


extraction pump, and a second pump, driven by a| 


steam turbine. The circulating pump for the 
auxiliary condenser is also turbine-driven. A duplex 
feed-water filter is fitted on the discharge from the 
extraction pumps. Two feed pumps and a feed- 


water heater, intended for harbour duties, are also | 


placed in this room, together with an auxiliary feed 
pump for general assistant purposes. 
pumps, and the various exhausts from the “‘ hotel ”’ 
services, are led to the auxiliary condenser. Each 
of the four generator sets has its own extraction 
pump, as mentioned above, and of these the two 
wing pumps are turbine-driven and the inboard 
pumps by electric motors. The generator con- 
densers are fitted with feed controllers and air 
ejectors, and an air ejector is also provided on the 
auxiliary condenser. The closed-feed system in the 
main engine room is interconnected with the 
generator condensers and the auxiliary condenser. 
Auxiliary machinery for “ hotel” purposes and 
for general service, which is arranged in the turbo- 
generator room, includes two Drysdale ‘“‘ Upright ” 
sanitary pumps, for a duty of 120 tons of water | 
per hour at 120-ft. head ; two “rotary Centrex ” | 
drinking-water pumps and two domestic-water 
pumps, of the same type, also by Messrs. Drysdale, | 
capable, respectively, of delivering 10 tons and | 
50 tons per hour against a head of 150 ft. ; a vertical | 
double-acting oil-fuel transfer pump; a vertical | 
duplex general-service pump, steam-driven; the 
hydraulic pump for operating the watertight doors ; 
an air compressor, with a capacity of 300 cub. ft. 
per minute at 120 lb. per square inch ; and a motor- 


of fire, all | 


leads | 


The steam | 


driven two-stage ** Upright ” centrifugal pump titted 
in connection with the dust-collectors. 
(To be continued.) 








THE LATE MR. F. WIGGLESWORTH. 


Ir is with regret that we record the death of Mr. Frank 
Wigglesworth, which occurred on May 15. Mr. Wiggles- 
worth, who was founder of Messrs. Frank Wigglesworth 
and Company, Limited, and chairman of the board of 
directors, Clutch Works, Shipley, Yorkshire, received 
his technical education in the Engineering Department 
of Bradford Technical College, under the late Professor 
G. F. Charnock. He afterwards served for three years 
in the drawing office of Messrs. Greenwood and Batley, 
Limited, following which he was appointed chiet 
draughtsman in the works of Messrs. Scott Brothers, 
Limited, machine-too] makers, Halifax. Subsequently 
he was for ten years chief draughtsman to Messrs. 
Crofts and Perkins, and, in 1903, founded the firm 
which bears his name, in Moss-street, Manchester-road, 
Bradford. In 1913, the present works were built at 
Hurstwood, Shipley. Until his health failed some 
twelve months ago, Mr. Wigglesworth continued to 
participate actively in his firm’s affairs. He was an 
authority on the mechanical transmission of power and 
made a special study of friction clutches and their 
practical application. He also carried out research 
work at the Clutch Works on many forms of bearings 
in order to determine personally their efficiency under 
various conditions. During the past twelve years he 
developed the short-centre Texrope drive, which is 
| well known in this country and overseas. 

Mr. Wigglesworth was tor a long period a member 
of the Advisory Committee of the Engineering Depart- 
ment of Bradford Technical College, and was in close 
touch with Professor Charnock during the compilation 
of the paper, read before the Institution of Mechanical 
| Engineers on December 13, 1929, on “ Bearings for 

Line Shafting.” Owing to the death of Professor 
|Charnock on November 7, 1929, Mr. Wigglesworth 
presented the paper. He had also previously assisted 
Professor Charnock in the preparation of his book, 
| Power Transmission. Mr. Wigglesworth was a member 
of the Executive Committee of the Bradford and 

District Association of the Engineering Employers’ 
Federation for upwards of 20 years, and occupied the 
| presidential chair for two years. He became an 
| associate member of the Institution of Mechanical 
| Engineers in 1898, and was transferred to the grade of 
| member in 1922. 











BLACKSTONE BULLETIN.—Messrs. Blackstone and 
Company, Limited, Stamford, have published the 
first number of a journal entitled Blackstone Bulletin, 
which they are issuing for the information of their 
clients and customers. The number contains an account 
of the complete reorganisation of the works at Stamford 
which has been going on during the past three years. 
This is also translated into Spanish and French. Other 
articles deal with the installation of the Blackstone 
Diesel-electric generating set at Earl’s Court Exhibition 
and with the recent agreement with Messrs. The Brush 
Electrical Engineering Company, Limited, whereby the 
Brush horizontal opposed-cylinder Diesel engines are 
marketed throughout the world by Messrs. Blackstone 
under the name * Blackstone-Brush " engines. 
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ALUMINIUM-ALLOY ELECTRIC- 
BATTERY VEHICLE. 


Tue electric-battery vehicles which have recently 
been put on the market by Messrs. Cleco Electric 
Industries, Limited, Hastings-road, Leicester, are 
constructed practically throughout of aluminium 
alloy. This has enabled the net weight of a vehicle 
with a maximum pay load of 6 ewt. to be reduced to 
11] ewt., and has at the same time made it possible 


for the weight of the motor to be raised by an equal 
amount with a corresponding improvement in output 
The chassis frame, which has a wheel base of 5 ft. 4 in., 
is made up of high-tensile aluminium-alloy parts and 


the body. which is 10 ft. long and 4 ft. 6 in. wide 
overall, is of aluminium sheet and follows orthodox 
petrol-car practice It has a cubic capacity of about 


65 cub, ft. and the loading height is 2 ft. 6in. Accom 
modation is provided for one passenger by the 
of the driver. The turning circle is 25 ft. outside the 
tyres, while there is a minimum ground clearance of 8 in. 
The bonnet, under which half the battery is placed, is 
hinged in front of the wind screen and folds back in 
one piece to give access to the cells. Each half of the 
battery of 16 cells with a capacity of 240 
ampere hours and while one half, as just stated, is placed 
under the bonnet, the other is behind the rear axle and 


side 


consists 


is made accessible by lowering a hinged panel. Both 
halves are carried on ball bearings so that easy and 
rapid removal is facilitated The weight of the 
batteries is 11} cwt 

The motor is of the series-wound high-speed fan 


ventilated type, with Class B insulation, and operates 
it full load at its one-hour rating when the vehicle is 
fully loaded and running on the level at 24 m.p.h. 
Control effected by a nine-speed semi-automatic 
mereury controller of the Cleco type, which is fitted 
with automatic delay This brings the three 
running speeds of 14 m.p.h., 24 m.p.h. and 30 m.p.h. 
automatically into action as required by placing the 
controller on the appropriate notch, while manual 
control on the first notch enables a manceuvring speed 
On the first running speed 
connected in parallel 


is 


action 


of 3 m.p.h. to be obtained 
the two halves of the battery 
40 that current 32 volts is supplied 
to the motor through resistances, which are automatic 
lly cut out by the controller as the speed increases 
On the notch the batteries connected in 
series and supply in a similar manner through resist 
ances which are also gradually cut out, while on the 
third notch, after all the starting resistances have been 
cut out, a diverting resistance is inserted in parallel 
with the series field of the motor 
low speed is obtained by operating a hand switch which 
prevents the automatic features just described from 
coming into action 

The motor drives the road wheels through a Hardy 
Spicer needle-roller propeller shaft and helical bevel 
double-reduction gear. Bendix band and pedal brakes 
operating separately are provided on all four wheels, 
which fitted with Dunlop easy-clean spoke 
wheels with special clectric-vehicle tyres. We under 
stand that after 30 cycles of charge and discharge the 
64-volt battery will develop 240 ampere-hours at the 
5-hour discharge rate, providing charging is effected 
in from 8 hours to 10 hours. With a total weight of 
27 cwt. a range of 75 miles can, it is stated, be obtained 
at I14m.p.h. This falls to 40 miles at 24 m.p.h. and to 
24 miles at 30 m.p.h. We are informed that a 
of from 30 miles to 60 miles, depending on the amount 


at a pressure oO 


second are 


For manceuvring, a 


are disc 


to which the fourth speed is used, can be obtained in a 
working of eight hours, stopping and starting 
50 times. If the fourth speed is not used this range 
to miles. Double the of 
obtainable byw exchanging the an 
operation which can be effected in about 8 minutes by 


clay 


is increased Oy 


range 
batteries, 


Is, 


course, 


using a special loading truck 

ENGINEERS REPALR 
Increasing interest in the Repair Certifi 
Institution of Automobile Engineers 
has recently the formation of centre for 
the conduct of practical tests in The first of 
these tests was successfully held in that city on June 3, 


INSTITUTION \UTOMOBIL! 
CERTIFICATES 


eate acheme of the 


necessitated “ 


Lincoln 


and subsequent tests will be held there at such intervals 


as experience and the 
Further particulars 


Certificates 


number of applications dictate 
the scheme of Repair 
the Secretary of the 


reyarding 


are obtamable from 


Inatitution, 12, Hobart-place. London, S.W.1 
PropuctTion or Pra-lRoN AND STEEL IN GREAT 

BRITAIN The monthly memorandum issued by the 

British lron and Steel Federation, Steel House, Tothill 


there were 113 blast 
compared with 


street. London, 8.W.1, shows that 
furnaces in operation at the end of May. 


100 at the end of April The production of pig-iron 
during May totalled 692,100 tons, against 608,900 tons 
n April and 633,900 tons in May. 1938. The May 


output of steel ingots and castings was 1,218,100 tons, 
which figure exceeds by 40,000 tons the previous highest 
monthly total rhe output for April was 1,058,200 tons 
and that May, 1938, 957,000 tons 
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Ix the past few years we have described a number 
of special trailers designed and built by Messrs. R. A. 


Dyson and Company, Limited, 76-80, Grafton-street. | 


Liverpool, 8, for handling awkward or bulky loads, 
and another vehicle of this type made by the firm is 
illustrated in Figs. | to 5, on this and the opposite pages. 
This vehicle has been specially built for Messrs. M. 
Harrison and Company, Limited, of Leeds, for the two 
main purposes of carrying excavators and locomotive- 
cranes, and this firm placed their wide heavy-haulage 
experience freely at the disposal of Messrs. Dyson in 
getting out the design. It may be necessary to carry 
one type of machine immediately after the other, and 
although the crane is equipped with railway wheels, the 
arrangements made to accommodate this load ensured 
that no delay should arise on this account. The frame 
of the trailer, which is a built-up structure of channel 
in fact 

crane 


and plate. is, designed to accommodate the rail 
wheels of the without modification. For this 
purpose, the rear end of the trailer is made up of two 
tapered arms, hinged at a point in front of the rear 
wheels, as shown in Figs. 3 and 5. It will be seen from 
these illustrations that the rear-wheel axles are attached 
tothese arms. The axles can be detached by slackening 
off the swing bolts shown in the illustrations, and can 
then be withdrawn completely. When this has been 
done, the rear end of the trailer is lowered to the ground, 
and the two arms serve as ramps up which the crane 
can be drawn by means of the winch mounted on the 
upper trailer platform. 

To load the excavator, the rear wheels are again 


removed and the frame lowered to the ground. The 
two additional side ramps, shown elevated in Figs. 
1, 4 and 5, are then dropped, and these, with the 


hinged arms, form a wide ramp up which the excavator 
can be driven under its own power. An oak platform 
is fitted on the main portion of the trailer, and this is 
perfectly flush with the exception of the two open 
strips which permit the crane wheels to run on metal 
plates extending the whole length of the platform. 
To increase the usefulness of the vehicle still further, 
the trailer is readily detachable from the power unit, it 
being only necessary to remove a forked pin for this 
After the trailer has been removed, a tipping 


purpose, 








LOADING PosITIon. 


body is available for attachment to the power unit 
Thus, when it is not required for the transport of the 
crane or excavator, the vehicle can be operated with 
its tipping body. 

The two rear axles are in line, as shown in Figs. 
4, and each of the four rear wheels is fitted with twin 
9-75-in. by 20-in. low-pressure tyres. It will be 
observed from Fig. 3 that the axles are mounted on 
central longitudinal rocking pins. These pins 
mounted in cast-steel brackets, which are held on the 
two arms of the trailer by the swing bolts already 
referred to. All the four rear wheels are fitted with 
special Girling brakes, operated either by hand 
screw and wheel from the side of the trailer, or by a 
brake lever in the cab. The handwheel is shown above 
the small winch to the left in Fig. 3. and details of the 
brakes are shown in the same illustration to the right. 
There are two smaller winches, one at each side of the 
upper platform swan neck, for the purpose of raising 
the subsidiary ramps. The trailer is designed for a 
load of 30 tons. The platform is 15 ft. long by 9 ft. 9 in. 
wide, the overall width is 10 ft. 6 in., and the overall 
length of the track is 28 ft. 


3 and 


are 








NOTES ON NEW BOOKS. 


Proressor F. C. Lea’s Hydraulics for Engineers and 
Engineering Students is too well known to require any 


| detailed description, seeing that the sixth edition is 


| found, have been added, though 


the latest in a series which has extended over thirty 
years. In this edition, some new matter has been 
incorporated in the chapters on water turbines and 
pumps, and a description is given of a modern electro 
hydraulic forging press. Several bibliographical reter 
ences to scientific and technical literature, in which 
further information on particular questions can b« 
the value of thes 
footnotes would have been enhanced if the page numbers 
had been given in all cases. This comprehensive work 
presents a practical interpretation of recent research 
into the subject, especially with respect to the flow 
of water over notches and weirs, and in pipes and 
channels. These and other aspects of the study are 
illustrated by descriptions of the apparatus and 
machinery which are used for specified purposes 
Professor Lea’s long experience as a teacher of engin 
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his treatment of service to students, 


renders 
whose chief needs are here met by a clear statement of 
the most important principles, and a large number of 


cermng 


useful examples with It can hardly be 
doubted that this new edition will appeal to that wide 
circle of readers who require a book which is arranged 
to cover almost all branches of hydraulic 
engineering. without involving a discussion on matters 
which are irrelevant so far as everyday practice is 
concerned. Lecturers in hydraulics will find a store of 
instructive data in the 750 pages and 538 figures of this 
volume, which is published by Messrs. Edward Arnold 
ind Company, London, at a price of 21s. net. 


answers. 


“ as 


It is often a matter of interest to consider what 
relation the subject matter of a book bears to its title. 
Generally speaking, titles are apt, but occasionally one 

omes across a book in which the connection between 
the title and the subject seems rather vague. When 
hooks are chosen because of the appeal the title may 
have, the purchaser, in such cases, may be disap- 
pointed. The volume bearing the title Timestudy 
or Cost Control (London: Messrs. McGraw-Hill 
Publishing Company, Limited ; price 18s. net), which 
comes from the United States and is from the pen of 
Phil Carroll, Jun., appears to be a case in point. At 
lirst sight, it might be thought from the title that 
t new use had been found for time study, one which, 
n some way, would provide a form of control of costs. 
Perusal of the book, however. leaves the reader with 
the feeling that costs will still continue to lack that 
measure of control which manufacturers would be 
pleased and relieved to have at their disposal. Costs, 
ke the weather, cannot be relied upon to come out 
to order; they are subject to too many influences. 
lhe quality and the condition of labour vary, as also 
io materials and tools, although intelligent and efficient 
<upervision may be able to prevent these from expand- 
ng costs unnecessarily. This influence, however, can 
be exerted whether time study is in use or not. Con- 
sidered as an ordinary book on time study, which it 
ppears to be, there are some things in this volume 


‘hich are worthy of note. To many people, motion 
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and time study represent almost slavish observation 
and timing of every detail of an operation. There are 








by the addition of an introduction bearing the 
title “A Probable Major Cause of Disrupted Strata.” 
This new chapter provides very interesting reading, 
inasmuch and offers what appears to be a credible 
theory to explain one of the major causes of faulting. 
This is an aspect which has been ignored in the 
past, but the author has been able to add_ in- 
formation which should go a long way towards answer- 
ing the question that is bound to arise in the mind 
of the intelligent student, viz.. ** What is the cause 
of faulting ?”’ Faults, we were told, are “due to 
lateral and vertical forces resultant on the earth’s 
shrinkage, and to crustal movements which in turn 
are produced by internal voids and flaws set up by 
voleanic action, earthquakes and seismic agencies.” 
The book, however, is mainly concerned with faults 
and not with their origin. As the author points 
out, the common method of portraying a fault by 
means of an end view normal to the full hade 
which takes no account of the direction in which the 
fault is coursing is misleading. On the other hand, 
we must admit that the proper portrayal which includes 
all the data, thus “ increasing the necessary dimensions 
to three times the former few dimensions,” creates a 
picture which must be rather disconcerting to the 
novice. The treatment throughout, however, pre- 


| supposes a certain knowledge of mathematics, without 


some movements, however, which have a more or less | 


constant time value and can be given standard time 
allowances. The raising and lowering of spindles of 
drilling machines ; moving from hole to hole of pieces 
being drilled, either in jigs or not; changing tools, 
setting cuts, ete., are examples. Such 
should be given standard allowances, and this is the 
recommendation of the author. who gives many 
examples under the heading of * Working Data.” 
Apart from this the discussion follows the usual lines 
of analysis, comparison, and averaging. The equip- 
ment of the time-study engineer is described, a chapter 
being included dealing with his training. At the end 
of the book there is given a list of definitions of the 
terms used and a number of reference tables 
designed to facilitate the work of time-study organisers. 
Some of the recommendations made have considerable 
value and should be of help towards efficiency of 
production. Such a result, however, seems to be a 
step towards the reduction of costs rather than their 
control. The use of * timestudy”’ as one word may 
be noted, although the term ** motion study,” used in 
a somewhat similar manner, is treated as two words. 


also 


The study of faulting, and the dislocation of strata 
which this usually involves, is apt to be fraught with 
considerable complexity ; owing to its three-dimen- 
sional character and the diversity of its manifestations, 


the subject is one which cannot be mastered by any | 


ready-made rules. To the mine surveyor, such prob- 
lems are of more than mere academic interest, since 
failure to provide a correct solution may involve a 
mining company in considerable expense. 
Strata, by Mr. M. H. Haddock (London : The Technical 


Press, Limited, price 16s.) is a handy volume which is 


movements | 


which this work will be of little practical use. The 
body of the book, which is divided into eight chapters, 
remains substantially the same as in the first edition. 
A bibliography is provided which will be useful to those 
wishing to study the subject of faulting more exten- 
sively. 

An Introduction to Electrical Kngineering has been 
written by Professor E. W. Marchant to provide a text- 
book for first- and second-year students at universities 
and technical colleges. It gives a general idea of the 
underlying principles and operation of all kinds of 
electrical apparatus, including instruments, direct- 
current and alternating-current motors and generators, 
lamps and illumination, accumulators, rectifiers and 
transformers ; and stress is laid on the physical aspect 
of electrical engineering in preference to the mathema- 
tical theory. The M.K.S. (metre-kilogramme-second) 
system of units is used throughout, and the work 
must be one of the first text-books to use this 
svstem consistently. In a book which is intentionally 
elementary and covers a familiar field, it is difficult to 
introduce any outstanding improvement, but Professor 
Marchant’s work will be found very helpful by anyone 
requiring a text-book with this scope. His descriptions 


| and explanations are particularly clear, and a remark- 
lable amount of ground is covered in just under 300 


pages. The book is well illustrated and has been 


| excellently produced by the publishers, Messrs. Methuen 


Disrupted | 


intended to-provide mine surveyors and others who | 


may be confronted with this type of problem with the | nf ) 
| guidance in Memorandum No. 10, Provision of Air-Raid 


means of obtaining a sound grasp of the principles 
involved and the practical resolution of even the most 
difficult and complicated occurrences 


of faulting. | Office at the price of 4d. net. 


and Company, Limited, London. The price, 12s. 6d.. 
is rather high for a book of this standard, but as 
an introductory text, the work so attractive 
that a cheaper make-up might be considered when a 
second edition is required, 


is 


Architects and engineers who have to plan and 
superintend the construction of air-raid shelters in 
basements, will find much helpful information and 


Shelters in Basements, published by H.M. Stationery 
Standards of aecommoda- 


The second edition of this work has been enlarged tion are laid down, data are provided on lateral and 
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overhead protection, and recommendations are made 
for strengthening floors over shelters in basements. 
Tables are included for timber strutting of existing 
floors and various examples of basement shelter 
design are given. Particular attention is drawn to 
hazardous features to be avoided, which are important 
where the proposed shelter is to be placed in industrial 
buildings, especially those carrying heavy machinery, 
tanks, ete., on floors which might collapse under the 
increased stresses due to falling debris. Emphasis is 
laid on the danger arising from the destruction of chem- 
ical and other fluid containers and the consequent risk 
of flooding or fire. The possible destruction of sewers, 
gas and water mains, ete., are other matters to be 
taken into consideration when deciding upon a suitable 
position for a basement air-raid shelter. No hard-and 
laid down for the construction of such 


fast rules are 
shelters, the responsibility for safe design and con 
struction being generally left in the hands of the 


consultants who are now specialising in this class of 
work This general absence of rigid official regulations 
is to be applauded, as evidence of a recognition that 
each case requires special investigation and treatment, 
and that the designer should not be hampered in his 
solution of any given problem by a set of rules which, 
in most cases, he can well do without. Firms respon- 
sible for providing shelters for employees, under the 
terms of the Civil Defence Bill, would do well to study 
this Memorandum. 


THE MYSTERY OF DOWSING. 

THe general attitude towards the art or mystery of 
dowsing is one of qualified incredulity : an acceptance 
of the possibility, coupled with a considerable degree 
of philosophic doubt regarding its manifestations in 
particular instances not immediately capable of being 
checked. That it has been successful in many cases 
where water was the objective is beyond question, but 


the exact limitations of the power, and the extent of 


its distribution, are questions which, so far as we are 
aware, have never been submitted to any engineering 
investigation. It is with particular interest, therefore, 
that we observe the article on the subject in the issue 
for Mav and June, 1939, of the Glenfield Gazette, the 
house journal of Messrs. Glenfield and Kennedy, 
Limited. The article is reproduced in abridged form 
below, and we hope that a useful body of data will 
result from the firm's effort to collate the experiences 
of water engineers in the success or otherwise of dowsing 
in detecting the presence of underground water supplies, 
where the more orthodox methods of geological observa- 
tion have proved unproductive 

“ It is known that for more than 400 years, use has 
been made of the divining rod for the discovery of 
latent of mineral deposits and of water. 
According to Sir W. F. Barrett, the first mention of 
a diviner or dowser was in Munster’s Cosmogra phy, 
published in 1500. A quaint picture is given of a 
diviner, striding over hilly country with his uplifted 
fork, prospecting for minerals. The virgula divina of 
antiquity, from which the dowser's appears to 
have taken its name, was, however, a superstitious 
practice of rhabdomancy with bits of stick, and had 
nothing in common with the later practice of divining. 

Although the rod itself, often a forked branch of 
hazel or willow, has much less to do with successful 
dowsing than some subtle power in the individual who 
wields it, a belief in the power of metallic ores to attract 
certain trees and to cause them to droop may have 
encouraged the idea of cutting branches and holding 
them over likely places to see if they too would droop. 
The drooping of the trees was no doubt actually caused 
by characteristics of the soil in the neighbourhood of 
It is well known that trees growing at the 
edge of water sometimes assume * weeping * forms. 

Miners of Saxony and the Hartz were the first to use 
the forked rod for prospecting. The method was 
brought to England by merchant venturers in the 
reign of Elizabeth, and soon after was in common use 
in Cornwall. Price, in his standard work on Cornish 
mines, published in 1778, asserts that nearly all these 
mines were located by the divining rod. Towards the 
end of the eighteenth cextury, dowsing for underground 
water was tried in England, although on the Continent 
there are records of much earlier use of the rod for 
this purpose. De Quincy tells of the wonderful success 
of * jowsers’ in Somerset and more recently Wiltshire 
dowsers have been notably successful. 

Dowsing has been practised in many parts of Europe 
for centuries. In France writers were dealing with the 
divining rod or baguette in the seventeenth century, and 
its use was extended not only to the discovery of water 
in the arid districts in the south of the country, but 
also to the finding of other hidden things, such as 
buried treasure. The has even been used 
successfully to track murderers, the dowser following 
the criminals like a blood-hound on the scent. 

Not all dowsers use a forked rod. Some are success 
ful with a pu ce of wire. watch spring, or similar objec S. 
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Usually, however, the traditional forked twig of 
willow, hazel, withy or holly is preferred. Tompkins, 
a Wiltshire water-finder, who was so successful that 
his engagements took him all over the British Isles 
and as far afield as Africa, relates how he first dis- 
covered his power. He had watched a professional 
water finder at work and later cut himself a white 
thorn twig similar to the one he had seen used. He 
experimented with this in the orchard of his own farm:— 
*. .. After walking a distance of 80 yards or so, 

| suddenly felt a running or creeping sensation come 
into my feet, up my legs and back and down my 


arms, which caused me to look to see what had 
happened. I noticed the rod began to rise in my 
hands. I gripped it still tighter to prevent it, and 


kept walking ; still [ found the sensation got stronger 
and stronger, and that I was being led in a zigzag 
course, the twig at the same time exercising a greater 
determination to turn up. So strong had this influence 
become that I was powerless to keep it down, and 
eventually after proceeding some distance farther, it 
attained a vertical position and revolved over and 
over. So great was this sudden and unexpected 
pressure or influence on me that I fainted and 
became very ill, and I at once threw the rod away, 
thinking Old Harry was not far off.’* 

Objection is often raised to water diviners on the 
ground that water can usually be got by digging down 
far enough anywhere. Where water rests in gravel 
on an impermeable bed, it is indeed rare for a water 
diviner to be called in. But the diviner’s opportunity 
occurs with fissure water where geologists may find 
prediction a matter of extreme difficulty. 

After eliminating doubtful cases where diviners 
might be expected to have a shrewd eye for surface 
signs, local knowledge or information and so forth, 
sufficient evidence remains to leave little doubt that 
certain rare individuals are able to discover sources 
of water by divination. 

The dowser himself often thinks that he is influenced 
by electricity. Tompkins, in the book quoted above, 
gives evidence, often substantiated by other dowsers, 
that the moment he steps on to blocks of glass, rubber 
or other insulating material, the influence ceases. It 
has been shown clearly, however, that when a diviner 
is insulated from the ground and unaware of this fact, 
he is just as successful as when there is no insulation, 
indicating that the knowledge of his insulation is 
the inhibiting factor. The possibility of a dowser’s 
possessing supersensitive hearing is hardly credited by 
observations and experiments made, and in any case 
could not explain divination other than of water. 

Competent investigators who have sought a rational 
explanation of the dowser’s power have concluded 
that the explanation is psychical and not physical. 
F. W. H. Myers thought the dowser threw himself, 
presumably by self-suggestion, into a state resembling 
that of a light hypnotic trance, in which he became 
aware, through some undefined channel, of the proxi- 
mity of running water. Sir William Barrett was 
convinced that dowsers were not all charlatans. Many 
were men of high rank and distinction, Church digni- 
taries, and one was even president of a geological 
Most often, however, the dowser was a more 
ignorant countryman. Children had _ been 
successful diviners. Barrett concludes that the dowser 
possesses subconsciously a faculty of clairvoyance 
which reveals itself by an automatic or involuntary 
muscular spasm that twists the rod when discovery is 
made. This view is supported by the well-authenticated 
fact that a good dowser can find other hidden things 
besides water; many successful tests have been made, 
for example, with hidden coins. 

We hear from time to time of abundant water supplies 
discovered by dowsers in various parts of the country, 
and we know that in many cases water engineers have 
observed — sometimes to their astonishment—the 
successful divination of a water source in cases where 
ordinary scientific methods of determination have not 
been able to surmount natural obstacles. We accord- 
ingly invite water engineers and others who have had 
personal experience of successful water divining to 
send us an account of their experiences. We should 
like, if we have sufficient response to this suggestion, 
to prepare a short account of dowsers’ recent activities 
in this country.” 
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LEICESTER CHAMBER OF COMMERCE Roap-SaFETy 
Exuisrt1on..-The traffic section of the Leicester and 
County Chamber of Commerce, in collaboration with the 
British Road Federation, is holding an exhibition dealing 
with road safety and the need for road improvement, at 
50-52, Belvoir-street, Leicester, from July 10 to 15. The 
exhibition will be officially opened by Lord Howe, the 
Chairman of the British Road Federation, who will 
speak on “ Road Conditions and Public Safety "’ at an 
inaugural luncheon following the opening ceremony. 
Admission to the exhibition will be free of charge. 

* Theory of Water Finding by the Divining Rod. By 
B. Tompkins. 1893 


[JUNE 23, 1939. 


ENGINEERING TRAINING AND 
EDUCATION. 


Institution of Electrical Engineers.—We are inforny 
that as and from November. 1939, the graduateshi) 
examination of the Institution of Electrical Enginee: 
will be known as the associate-membership examina 
tion. The change is in name only and no change has 
been made in the examination itself. The passing of 
the examination will, as in the past, satisfy the educa 
tional requirements for associate membership and also 
qualify a successful candidate, over 21 years of age, 
for admission to graduateship of the Institution. Thx 
minimum age for admission to the class of associat; 
member is 26. Further particulars regarding thi 
examination may be obtained on application to th 
secretary of the Institution, Savoy-place, Victor 
Embankment, London, W.C.2. 








PERSONAL. 


Mr. H. L. Haus, chief engineer of Imperi 
Airways, Limited. Airways House, S.W.1 
for the past 15 years, will retire from active service i 
September. He will continue to serve in a consultatiy 
capacity. 


Messrs. 
London, 


Messrs. J. Samuet. Wuire anp Company, LIMITED 
Cowes, Isle of Wight, are transferring their London offic: 


from 28, Victoria-street, S.W.1, to Golden Cross Hous 
3, Duncannon-street, Charing Cross, W.C.2, on June 26 
Ligot.-Cot. J. H. M. Greenty, M.A., C.B.E., has 


agreed to continue as President of the Institute of Fu 
for another year and will deliver his second presidentia 
address to the members in the meeting room of the 
Institution of Mechanical Engineers, Storey’s Gaté 
St. James’ Park, London, 8.W.1, on Thursday, October 19 
at 2.30 p.m. 

Dr. 8S. L. Hoyt, who has been director of metallurgica 
research to Messrs. A. O. Smith Corporation, Milwaukee 
U.S.A., since 1931, was appointed technical advis« 
in the planning and conduct of metallurgical researc! 
at Battelle Memorial Institute, Columbus, Ohio, 
June 1. 

Mr. H. E. Harris has been appointed a director of 
Messrs. Platt Brothers and Company, Limited, Hartford 
Works, Oldham. He will continue to act as sales manager 
of the general-engineering section of the firm and as 
controller of purchases to the group of firms constituting 
Messrs. Textile Machinery Makers, Limited. He is also 
a director of Messrs. Asa Lees and Company, Limited, 
Oldham. 








BOOKS RECEIVED. 


Piping Handbook. By J. H. Waker 
Crocker. Third edition. London : 
Publishing Co., Ltd. [Price 36s.] 

Konstruktionsbfacher. No. 2. Kréfte in den Triebwerken 
schnellaufender Kolbenkraftmaschinen ihr Gleichgang 
und Massenausgleich. By Drrpv.-Ine. G. H. NEvUGE 
BAUER. [Price 4-80 marks.] No. 4. Gestaltung von 
Waltzlagerungen. By W. JitRGENSMEYER. [Price 4-80 
marks.] Berlin: Julius Springer. 

The Oil and Petroleum Year Book for 1939. Compiled by 
Water E. Skrsner. London: Walter E. Skinner, 
15 Dowgate-hill, Cannon-street, E.C.4. [Price 10s. net. 


and SABIN 
McGraw-Hill! 


Canada, Department of Mines and Resources. Bureau of 
Mines. No. 788. Investigations in Ore Dressing and 
Metallurgy. July to December, 1937. Ottawa 


Bureau of Mines, Department of Mines and Resources 

Mechanische Hafenausriistungen insbesondere fiir den 
Umschlag. By Dirtv.-Ine. OskKAR WunDRAM. Berlin : 
Julius Springer. [Price 18 marks.] 

Kurzes Lehrbuch der Technologie der Brennstoffe. By 
Dr. pute. W. J. MOLLER and Dr. Ine. ERNsT GRaAt 
Vienna: Franz Deuticke. [Price 27 marks.] 

United States Department of Commerce, National Bureau of 
Standards. Report BMS14. Indentation and Recovery 
of Low-Cost Floor Coverings. By P. A. SIGLER and 
MyrtLe B. Woopwarp. Washington: Superinten- 
dent of Documents. [Price 10 cents.] 

United States Department of Commerce. National Bureau of 








Standards. Miscellaneous Report M161. Report of the 
Twenty-Eighth National Conference on Weights and 
Measures, Attended by Representatives from Various 
States, Held at the National Bureau of Standards 
Washington, D.C., May 31, June 1, 2, and 3, 1938 
Washington : Superintendent of Documents.  [Pric« 
30 cents. |} 

ASBESTOS PRopUCTION IN Quepec.—During the first 


four months of the present year 86,605 tons of asbestos 
were produced in Quebec, as compared with 75,944 tons 
in the period January to April, 1938. 


Tue Mevcuetr Mepar.—The Council of the Institut: 
of Fue! has decided to award the Melchett Medal fo 
1939 to Mr. H. A. Humphrey, M.Inst.C.E., M.1.Mech.E 


late consulting engineer to Messrs. Imperial Chemics 


Industries, Limited, for the outstanding work he has 
done in the development of fuel and appliances i 
connection therewith. Mr. Humphrey will deliver th 
Melchett Lecture before the Institute in the meeting 
room of the Institution of Mechanical Engineers, Storey * 
Gate, London, S8.W.1, on Thursday, October 19, at 
3.30 p.m. The Medal itself will be presented at th: 


annual dinner of the Institute, to be held at the Connaught 
Rooms, Great Queen-street, London, W.C.2, on th 
same evening. 

















JUNE 23, 1939.| 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


The Welsh Coal Trade.—Activity developed in the 
French trade on the Welsh steam-coal market last week. 
French patent-fuel manufacturers, who, it will be recalled, 
sent a deputation to Cardiff recently, headed by a repre- 
sentative of the French Mines Department, to enter 





into negotiations respecting large quantities of coal for | 


stocking purposes, have now purchased substantial 
amounts of coal. Orders have been received locally for 
about 200,000 tons of coals suitable for briquetting for 
lelivery over the next few months. This quantity was 
in addition to the 300,000 tons bought by the same buyers 
in the earlier part of this year. Other French buyers 
were showing interest in respect of cokes. It was 
reported that they were in the market for a total of about 
300,000 tons which, it was stated, was for the use of 
the French iron and steel works. As a rule South Wales 
supplies very little coke to France and these buyers 
normally manufacture their own cokes from coal bought 
from Germany. Owing to the increased activity of the 
works and the difficulty in obtaining German supplies, 
they have had to turn elsewhere for cokes, and inquiries 
have circulated locally in addition to the North-East 
Coast. As, however, the British iron and steel trade 
has made increased calls upon local producers because 
of their inability to meet their own growing needs, 
cokes have become extremely limited. Demand on the 
coal market remained slow throughout the week. Never- 
theless, collieries were able to maintain operations at a 
good level as heavy deliveries still had to be made on 
account of recent heavy bookings. As a result the 
general tone remained fully steady. Buyers in Jamaica 
placed orders locally for between 10,000 tons and 
12,000 tons, while an order was received from Haifa 
for about 6,00@ tons. Best large descriptions were again 
only quietly available and prices were upheld. Inferiors, 
however, were easily secured at recent prices. Dry sized 
sorts continued strong features and were difficult to 
stem over a considerable while ahead. The bituminous 
classes, too, were well booked and firm. Among smalls, 
the bituminous sorts were not too readily obtainable 
and were steady, but the drys were in excessive supply 
and were dull. Patent fuel remained busily engaged. 


The Iron and Steel Trade.—Activities in the iron and 
steel and allied trades of South Wales and Monmouth- 
shire were well maintained throughout the past week. 
Most works were busily engaged and order books were 
sufticiently well filled to ensure regular employment for 
some time ahead. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Organisation of the Steel Industry.—The Master Cutler, 
Mr. Alan J. Grant, speaking at the Sheffield Rotary Club, 
said that the steel industry was the best organised 
industry in the country. In the past, every boom had 
been followed by a depression, and the leaders of the 
industry were now considering how a more even line 
could be kept, so that the fluctuations between wrt 
ind depression might be smoothed out. he most 
important single aim of an industrial organisation in the 
future must be the control of prices. In the past, prices 
were largely governed by supply and demand; if the 
demand were good, prices were rapidly raised until they, 
in turn, kilied the demand which had given rise to them. 
it was now being recognised that the price should be 


related to cost of production and not to demand, and | 


if it were not possible to achieve complete stability in 
that direction a reasonable measure of stability should be 
ensured. 


lron and Steel._In the majority of sections further 
improvement is reported. There is a steady flow of 
orders for a variety of steel and engineering products. 
Inquiries are more numerous, and prospects generally are 
bright. It is understood that inquiries have been made 
respecting the old site of the Penistone Steel and Iron 
Works. Should the works be developed, skilled labour 
is available. The demand for raw and semi-finished 
steels has been maintained. Orders to supplement 
expiring contracts are coming freely to hand, with the 
result that the output for the district is maintained at 
the consistent level of 145,000 tons per month. Struc- 
tural-steel makers are in a stronger position, wire-rod | 
departments are actively employed, and wire-rope makers | 
ire busy. Further progress is reported by firms in the | 
heavy machinery and engineering branches. An increased 
tonnage of stainless steel is being consumed by makers 
of dairy equipment, and the market in Nitralloy steel 
has pon Mi steadily during the past few months. 
Business in electrical machinery and related equipment 
s increasing, and good orders have been booked from 
abroad, notably for motors, transformer parts, and 
switchgear. The seasonal trade in agricultural machinery 





ENGINEERING. 


NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel Trade.—Scottish steel makers have 
very full order books at the present time and consumers 
generally are pressing for deliveries of practically al 
kinds of material, both light and heavy, to enable them 
to meet their engagements. The one difficulty at the 
moment is the scarcity of raw material, as there is not 
enough steel scrap available for current requirements 
and basic iron is none too plentiful. 
the output of the latter being increased but several 
difficulties would have to be overcome before that could 
take place. Shipbuilders have lately been specifying 
rather freely as they are urgently requiring supplies 
and the demand from firms engaged on Government work 
is also of a very pressing nature. Every other week 


new orders of one kind or another are being placed by | 
Government departments and one of the latest is for | 


water tanks, which will mean a considerable tonnage of 
steel material. Structural sections are in steady demand 
as engineers engaged in this work are very busy. In 
the black-steel sheet trade great activity prevails and 
it is out of the question to expect early delivery for new 
business because of makers’ heavy commitments for 
both black and galvanised sheets. It is estimated 
that orders already booked will ensure full-time running 
for the next six months at least. The Scottish steel 
trade, on the whole, is fully employed at present and an 
improvement in the raw material position would mean 
a decided increase in production, as the necessary 
arrangements are complete. The following are the 
current quotations :—Boiler plates, 111. 88. per ton ; 
ship plates, 101. 10s. 6d. per ton ; sections, 101. 8s. per 
ton ; medium plates, 12/. 2s. 6d. per ton; black-steel 
sheets, No. 24 gauge, 14/. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 17/. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.Conditions in the West of 
Scotland malleable-iron trade are again fairly good and 
bookings have improved. The re-rollers of steel bars 
have heavy order books and are very busy, but the 
raw material position still causes them some concern 
as supplies fall short of their requirements. New 
business keeps coming in but early delivery cannot be 
promised unless by special arrangement. To-day’s 
prices are as follows :—Crown bars, 12l. 5s. per ton for 
home delivery or export; re-rolled steel bars, 111. 15s. 
per ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 12/. per ton, and No. 4 bars, 121. 5s. per ton, 
both for home delivery. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the demand for hematite and basic iron is increasing 
and most of the output from the thirteen furnaces now 
in blast is being readily taken up. With the scarcity 
of steel scrap, the current production of basic iron is 
not sufficient fully to meet the requirements of the steel 
makers, and although one furnace was lately switched 
over to basic iron, it is considered that the output would 
require to be increased further to cope with the present 
position. The possibility of doing something in this 
direction is having the careful consideration of those 
directly concerned. Foundry grades are still moving 
rather slowly. The following are to-day’s market 
quotations :—Hematite, 61. Os. 
iron, 41. 12s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 51. 8s. per ton, and No. 3, 5l. 5s. 6d. 
per ton, both on trucks at makers’ yards. 


Shipbuilding. The announcement is 


it has been decided to place the contract for the aircraft 
carrier of the 1939 programme with Messrs. John Brown 
and Company. Limited, Clydebank. Inclusive of the 
machinery, afmour, etc., it is estimated that this vessel 


| will cost close on three and a half million pounds sterling 


and she will be the seventh aircraft carrier ordered by 
the Government since 1934. 


years to complete.——Messrs. Seott and Sons, 


vessels of about 350 tons gross. 


cargo 


| fitted with Diesel engines. 








PropuctioNn O¥ IRON AND STEEL In Canapa.— During 
the first four months of this year Canada produced 


| 185,970 tons of pig-iron, and 350,826 tons of steel ingots 


and castings, compared with 268,181 tons and 446,481 
tons, respectively, in the corresponding period of 1938. 


Tre Late Dr. H. F. Hawortu.—We note with regret 


the death of Dr. Harold Firth Haworth, which occurred | 


at Manchester, on June 18, following an operation. 
Dr. Haworth, who was 56 years of age, was outside 


He afterwards went to Ziirich 


and parts is brisk. | Tool-making works are operating t? | Polytechnikum and was made a Ph.D. of BasleUniversity. 


capacity. Some works could increase their outputs if 
sufficient female labour were available. There is an active 


| He was also an M.Sc. of Victoria University, Manchester. | 


After serving as lecturer in electrical engineering at the 


demand for engineers’ small tools. The light foundries | City and Guilds Engineering College, London, he joined 


ire more actively employed. 


South Yorkshire Coal Trade.—Business generally is | 
brisk. Inland requirements for steam coal are 
increasing, and railway companies are taking greater | 
tonnages of locomotive coal. There is a steady demand 
for small coal, but household business only reaches 
seasonal dimensions. The export trade has been main- | 
tained in most types of fuel. Bunker coal is in normal | 
demand. Cokes are receiving more attention. Exports | 


tnore 


rom the Humber ports last week totalled 81,000 tons, 
as compared with 42,000 tons in the corresponding week 
wt year. 


| Messrs. Leyland Motors in 


920, as resident principal of 
Wellington House, the Company’s hostel for engineer 
apprentices. Subsequently, for four years, from 1929 
until 1933, he held the position of chief engineer, and, 
at the time of his death, he was, in addition to other work, 
supervising the design and sales of both trolley omnibuses 
and railears. During the war, he served as captain in 
the London Electrical Engineers, R.E. (T.) and was 
afterwards in command of the 18th Anti-Aircraft Search- 
light Section, Shoeburyness. Dr. Haworth was a member 
of the Institutions of Mechanical, Electrical and Auto- 
mobile Engineers. 


There is talk of | 


sr ton, and basic | 


made by the | 
Admiralty that subject to certain detaile being arranged, | P® 


She will take about three | 
Limited, | 
Bowling, have received orders to build two coasting | 
They will be | 
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NOTICE OF MEETING. 


INSTITUTION OF CIVIL ENGINEERS.—-Tuesday, June 27, 


|6 p.m., Great George-street, Westminster, London, 
8.W.1. Lecture: “ The Work of the Military Engineer 


in War,” by Brigadier C. A. Bird. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—But for the retarding influence of 
international uncertainty, there would probably be 
steady progress in the expansion of normal trade. While 
Government requirements still absorb the bulk of pro- 
duction of commodities in most demand, makers contrive 
to release increasing tonnage for general commercial 
business, and usual customers are desirous to replenish 
| depleted stocks. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron industry continue unsatisfactory and the 
movement towards material improvement is_ slow. 
Makers and users have little iron stored and while 
output is still intermittent it is ample forthe gradual 
expanding demand for increasing consumption at North- 
East coast foundries, all of which are much better em- 
ployed than of late. There is little demand for other 
purposes, however. Export trade is negligible with no 
prospect of appreciable expansion, prices for shipment 
| abroad being much above values ruling for Continental 
products. Producers of foundry iron appear deter- 
mined to keep stocks low by adhering to their policy of 
regulating, as far as possible, output to current needs, 
Fixed prices of Cleveland pig stand at the level of No. 3 
quality at 99s. delivered within the Tees-side zone. 

Hematite.—The statistical situation in the East Coast 
hematite industry is somewhat disquieting, but early 
change for the better is not unlikely. While producers’ 
large tonnage accumulations are increasing, though one 
or two of the blast-furnaces in action are not operating 
to capacity, demand is expected to increase to an extent 
that will make some call on stocks. Most of the output 
is passing into use at producers’ own consuming works. 
Users dependent on the market for supplies are not 
accepting full contract obligations, but deliveries to 
home buyers promise to be on a much improved scale 
over the third quarter of the year. The bulk of the 
buying is direct from makers, but merchants retain 
a moderate trade with home customers of long stand- 
ing. Export business, while slightly better, is still 
virtually confined to sales, by second holders, of occa- 
sional cargoes to Continental buyers who need moderate 
quantities of special-quality iron. Stabilised quotations 
are at the equivalent of No. 1 grade of hematite at 
115s. 6d., delivered from July onwards, to North of 
England areas. 


Basic Tron.--Makers of basie iron continue to retain 
the whole of the heavy production for the huge and 
increasing necds of their adjacent steelworks. 


Foreign Ore.—Imports of foreign ore are appreciably 
reducing tonnage overdue for acceptance. Users have 
yet, however, to take up much material before further 
purchases need be made. To date this month, un- 
loadings on Tees-side amount to 84,652 tons, compared 
with 120,697 tons for the corresponding part of May. 

Blast-Furnace Coke.—Regular deliveries of Durham 
| blast-furnace coke meet local extensive requirements and 
reels are still offered on the basis of good medium 

qualities at 24s. 3d. ‘at the ovens. 

| Manufactured Iron and Steel.—The exceptionally 
heavy aggregate tonnage output of semi-finished and 
finished iron and steel does not fully satisfy delivery 
demands. Inadequate make of steel semies necessitates 
continued considerable import of Continental material, 
Manufacturers of several finished commodities are run- 
ning plant at high pressure in the endeavour to cope with 
customers’ requirements. Sheet makers are fully 
employed and steel mills are taxed to capacity. Pro- 
ducers of shipbuilding requisites are busier than for a con- 
siderable time past and have good order books. Principal 
| market quotations for home trade stand : common iron 
bars, 121. Ss. ; steel bars, 11/.; soft steel billets, 71. 7s. 6d, ; 
hard steel billets, 8/. 10s.; steel ship, bridge and tank 
plates, 101. 10s. 6d. ; steel ship rivets, 141.; iron ship 
rivets, 15l.; steel constructional rivets, 151. 58.; steel 
| boiler plates, 111. 8s. ; steel angles, 101. 8s. ; steel joists, 

101. 88.; tees, 111. 8%.; fish plates, 131. 10s.; black 
sheets, No. 24 gauge, 141. 15s.; and galvanised corru- 
| gated sheets, No. 24 gauge, 171. 5s. 

Scrap.-—Steel scrap continues scarce and works 
| readily take all available supplies at control prices 
| but iron scrap is now offered freely. Light cast iron is on 


|technical representative of Messrs. Leyland Motors, | aj. at 57s. 6d. to 60s. ; heavy cast iron is easily obtained 
ree - P | Se . 6d. -3 “a i y obtaine 
Limited, Leyland, Lancs. He was born in Liverpool, | d 80s. is a full fi fi shine stal. 

| d attended the University of his native city, sien at 75s., an 3. is a full figure for machinery meta 

| the degree of B.Eng. 








_ LAUNCHES AND TRIAL TRIPS. 


* Brack Cock.’’—Single-screw sea-going steam tug ; 
triple-expansion engine. Launch, June 19. Main dimen- 
}sions: 95 ft., by 25 ft., by 12 ft. 6in. Built and engined 
| by Messrs. Cammell Laird and Company, Limited, 
| Birkenhead, to the order of Messrs. Liverpool Screw 
Towing and Lighterage Company, Liverpool. 

| “Cape Passaro.’’—Single-screw steam trawler for 
| fishing in the northern waters of Iceland, Bear Island, 
|}and the White Sea; triple-expansion engine supplied 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
| Launch, June 19. Main dimensions: 175 ft., by 30 ft., 
| by 16 ft. Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuildmg Yard, Selby, Yorks, for Messrs. 
Hudson Steam Fishing Company, Limited, Hull. 
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THE ERECTION OF CALLENDER-HAMILTON UNIT-CONSTRUCTIO 
BRIDGES. 


MESSRS. CALLENDER'S CABLE AND CONSTRUCTION COMPANY, LIMITED, ENGINEERS, LONDON. 
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products vary enormously in the amount of electrical 


CONTENTS. iri 
PAGE | energy required for their manufacture. A critical 
The Haiphong-Yunnan Fu Railway (//lus.) 731 | review of these products shows that with electricity 
The Prevention of Silicosis by Aluminium 732 | generated in this country by steam power, the 
The Erection of Callender- Hamilton Unit-Construc- . percentage of the import or selling price represented 
_ tion Bridges (IUlus.) : 734) by the cost of the electrical energy varies from 
The Institution of Gas Engineers 736 | .° : : 
in only one exceptional 


0-5 per cent. to 20 per cent. ; 


The Cunard White Star Liner ‘* Mauretania ”’ apogt - 
(1Ulus.) 738 | case is it 27 per cent. Moreover, the relative costs 
The Late Mr. F. Wigglesworth 741 | of electrical energy from water power and from 


Aluminium-Alloy Electric-Battery Vehicle | steam have in recent years shifted considerably in 


Trailer for Carrying Excavators and Cranes (/llus.) 742 | favour of steam. The efficiency of steam plants 
Notes on New Books... 742 has greatly advanced, whereas the availability of 
aa arin Dalla aang Ra : Lo sites for cheap water power have become more and 
“ ing in ri y % . ° : ° 5 
Ss ala re ee ee 744 more restricted and their location is generally 
Books Received 744|™much more unfavourable for the provision of 
Notes from the South-West 745 |Taw materials and the marketing of the products. 
Notes from South Yorkshire 745| In all these ways, Great Britain stands now in a 
Notes from the North 745 | greatly improved position. 

Notice of Meeting 745 Such industries as these represent economic 
Notes from Cleveland and the Northern Counties 745 conditions far different from those in which electrical 
Launches and Trial Trips 745 | energy is utilised for lighting, power supply or other 


A National Stocktaking of the Electro-Chemical intermittent purposes, often limited to an 8-hour 


Industries ; 747 - < : es : 
Water Pollution Research 748 day. Continuous operation on a 24-hour day 
Notes 74g | basis and generally with a steady load factor is 
The Conversazione of the Institution of Civil here possible. In such circumstances, full co- 

Engineers 749 | ordination is called for, with the electric generating 
The International Foundry Congress 750 | station in close proximity to the works in which 
Welding Manipulator for Switchgear Structures the electric current is utilised, thus eliminating 

({lus.) ms ne : ro 751 altogether the distribution factor of cost, which 
“aah Resistance of Concrete ies always represents - large proportion of the cost of 
The Incorporated Municipal Electrical Association 751 electricity from public supplies. After a detailed 


The Start Point and Clevedon Broadcast Trans- analysis of the cost of electrical energy from steam 
it is estimated that a figure 


mitting Stations (/Ulus.) 752 | power in this country, 
Labour Notes 754 as low as 0-16ld. per kilowatt-hour is possible, 
The Brancepeth Coal-Pulverising Works (//lus.).... 755) based on an 80 per cent. load factor and a capital 
The History of Steel Castings .. 796 cost of 18/. per kilowatt installed. Such a cost 
a of Automobile Engineers : Oxford _-.| compares with that obtainable from a water-power 
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sadly neglected, for centralising all the stages of 
production around the power plant. It has been 
estimated elsewhere that whereas 12,000 B.Th.U. 
per kilowatt-hour represents a good figure for a 
modern steam plant with condensers, a figure as 
low as 5,000 B.Th.U. can be achieved with back- 
pressure turbine plants, in which the steam can 
also be used for process heating. In such cases a 
proportionate reduction on the above figure for 
the cost of electrical energy from steam power can 
be achieved. Compared with water- power plants, 
steam offers further advantages, among which are 
(1) the short period in which plant can be erected 
and production started, (2) the freedom from 
enforced stoppage by drought or ice, and (3) the 
stimulating of our depressed coal-mining districts. 
The spectacular advance in recent years in the 
application of light alloys has led to largely increased 
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Vol. CXLVII. No. 3832. 
A NATIONAL STOCKTAKING OF 
THE ELECTRO-CHEMICAL 
INDUSTRIES. 
AN attempt at a national stocktaking of our 
position in relation to the electro-metallurgical and 
electro-chemical industries was made in the series 


F, s i j reg ; le 7 » en : . 
ora ae J agora say Hutton production of aluminium and magnesium throughout 
~ sme - thi ly ee : /y “ ee im recent | the world. Our home ergy ne of aluminium in 
issues of this journal. A prima facie case was put 1939 is estimated as 22,500 tons, compared with 


forward that Great Britain lags seriously behind in 
the production of many metals, alloys and other 
materials in which electric-furnace and electrolytic 
methods are utilised. Emphasis was also laid on 
the great advances which have been made in recent 
years in reducing the cost of generation of electric 
energy by steam power and the favourable competi- 
tive position thus achieved in relation to water 
power. The position seems to call for careful 
attention, not only by the commercial and industrial | 


about 46,000 tons imported. In Greater Germany, 
where the 1938 output of 165,700 tons represents 
by far the largest output of any country in the world, 
and compares with 20,300 tons for Germany plus 
Austria five years ago, the greater part is produced 
by steam-generated electrical energy. It is clear 
from the Harvard review of the history and organisa- 
tion of the aluminium industry* that, owing to the 
complex technological problems and the firmly- 
established position of the world’s leading producers 
of aluminium, newcomers may not find much 
encouragement in entering this industry. We have 
to look rather to expansion of existing British enter- 
prise, which the disparity between consumption and 
production seems to justify. It would certainly 
be interesting to find such developments utilising 
a really modern steam-power plant, planned and 
erected for the most economical operation, and 
linked up on the same site with a factory for the 
purification of alumina, which forms the main raw 
material of the industry. 

The establishment of the calcium-carbide industry 


sometimes, it may be, in too small a way, but also | 
by such bodies as the Imperial Economic Committee, | 
the Electricity Commissioners and the Import | 
Duties Advisory Committee. In these days of | 
increasing competition from totalitarian and other 
countries, where national planning and subsidies 
are destined to affect us so vitally, there is need for 
marshalling the full resources of the country to 
stimulate our own forward movement. 

The impression prevails far too widely that the | 
limited availability of water power in Great Britain | 
excludes us from any big developments of the pte 
electro-metallurgical and electro-chemical industries. | * >) 47. Wallace. Market Control in the Aluminium 
No such general conclusion is true, for the individual | Industry. Harvard University Press, 1937. 
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has been the subject of much controversy recently 
in this country. Not only as the source of acetylene 
for welding, but on account of its great importance 
to new developments in synthetic organic chemistry, 
a highly industrialised country like our own appears 
to offer it great opportunities. Here again, much 
uncertainty have prevailed in many 
quarters regarding the rival merits of electricity 
venerated from and it 
certainly encouraging to hear that, on the Continent, 
carbide production has shifted from a water-power 


seems to 


water or steam power, is 


country on account of the successful competition 
of thermal stations elsewhere. 

Some of these industries, such as calcium carbide 
require only raw materials already available in this 
country, but others, such as ferro-alloys and copper 
refining, while depending on imported raw materials, 
would store up large stocks of or unrefined 
metal in process of treatment, so that in both cases 
national would favourably 
influenced in time of emergency, by relieving cargo 
space for urgent imports. Even if some difference 
of opinion should arise on the exact figures of cost 
which can be achieved in modern steam-power plants 
operated in such favourable conditions 
represented by the electro-chemical industries, the 
thesis put forward in the articles, that there is need 
for a thorough examination of this field of industrial 
development, can scarcely be denied. 


ores 


our position be most 


as those 





WATER-POLLUTION RESEARCH. 

Tne terms of reference of the Water Pollution 
Research Board, which was appointed in 1927, are 
wide. They cover the investigation of the purity 
or suitability of surface and underground waters for 
domestic, agricultural, industrial and recreational 
purposes ; the purification and disposal of sewage 
and trade effluents; and methods of avoiding or 
reducing the production of polluting wastes in 
manufacturing The work is not con- 
fined to fresh water sources or supplies, but covers 
estuarine and sea water, the quality of which is of 
importance in its effect on salmon and other fish, 
as well as in connection with swimming pools and 
bathing beaches. The state of contamination of 
such waters is also a matter of interest from the 
point of view of cooling-water supplies to power 
stations and factories. ‘The work of the Board also 
touches problems of navigation, as the quality and 
character of the solid matter deposited in navigable 
channels may have a detrimental effect on ships 
and harbour structures and appliances. The 
excellent record of the Board since its incorporation 
has been made public in the series of Reports 
that it has produced and which have been reviewed 
from time to time in our columns. That its acti- 
vities show no slackening is made evident by the 
Eleventh Annual Report,* which covers the year 
ended June 30, 1938, and was published a few 


pre WEESES. 


weeks ago. 


The work of the Board is administered from a 
central office in Westminster, but the many 
laboratory and other investigations that it has 


varried out, or supervised, have been conducted 
either in laboratories of universities or other bodies 
or in ad hoe accommodation provided for the pur- 
Inthe present report, for instance, reference 
is made to work being done at the Chemical Re- 
search Laboratory of the Department of Scientific 
and Industrial Research, at a special plant erected 
at Ellesmere in Shropshire, at the Rothamsted 
Experimental Station, and at University College, 
London. This distribution of the activities of the 
Board has advantages in bringing it closely in 
touch with other bodies and, perhaps at times, 
prevents overlapping. Nevertheless, as is pointed 
out by Sir Robert Robertson, the Chairman, in the 
latest report, the work of the Board could more 
satisfactorily be carried out if it were provided with 
research station under the immediate 
supervision of the Director. Such a laboratory 
would enable the workers on various aspects of the 
Board’s activities to keep more closely in touch 
and would form a centre at which research workers 
and their assistants could be trained. 


pose 


a central 


s Report 
) ear 
LPric c 


{ the Water Pollution Research Board for the 
Ended 30th June, 1938. H.M. Stationery Office. 
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The lack of a laboratory premises of its own 
by the Water Pollution Research Board has been 
felt for many years. In this respect the Board 
has not been treated with the same consideration 
as have some other sections of the Department 
of Scientific and Industrial Research, and those 
who are concerned with its activities have naturally 
looked a little enviously at the equipment provided 
at the Building Research Station or the Fuel 
Research Station. The neglect of the Water Pollu- 
tion Research Board in this matter has been due, 
we believe, entirely to the difficulty experienced 
in getting a Treasury grant and in no way to lack 
of sympathy on the part of the Department. Sir 
Robert Robertson refers to this matter in the report, 
but, presumably because it deals with the year 
ending June 30 last. does not indicate that any 
progress has been made. Actually we have reason 
to believe that funds have now been made available, 
or will shortly be made available, for the construc- 
tion and equipment of such a central laboratory. 
It will situated at Garston, near Watford, 
adjoining the Building Research Station, and it 
is hoped that building operations may be begun 
in the course of the year. 


The Eleventh Report deals in considerable detail 
with work which is in progress on the treatment of 
milk-factory effluents. Experimental work on a 
large scale with the plants erected at a milk depot 
and factory at Ellesmere in Shropshire 
has continued, attention having been directed 
during the year to the treatment of whey washings 
which are produced during the manufacture of 
cheese. These washings are more difficult to purify 
than milk washings, but considerable success has 
been obtained by using two percolating filters in 
series, with periodic alteration of the order in which 
the liquid is passed through the two. Although 
this work lies outside the direct field of interest 
of ENGINEERING, it has led to interesting and pro- 
mising investigation in the treatment of domestic 
sewage. Preliminary laboratory experiments have 
indicated that it may be possible to treat one and a- 
half times as much sewage per cubic yard of filtering 
medium by means of this dual filter system as it 
is by the usual method of single filtration. If the 
same proportionate increase in the sewage dealt 
with can be obtained in practice, the new process 
should lead to considerable reduction in the exten- 
required at many sewage-disposal works. 
Additional pumping plant would be required to 
pump liquid from one filter to the other, but the 
extra pumping costs would be much less than the 


cheese 


S1loOns 


saving in capital charges. The results obtained 
have been so promising that the Birmingham, 
Tame and Rea District Drainage Board have 


placed four large percolating filters at their Min- 
worth works at the disposal of the Water Pollution 
Research Board in order than the work may 
continued on a practical scale. 


be 


Another matter of engineering interest. on which 
the Board has been working for some time, is the 
contamination of drinking water by lead pipes and 
fittings. A method devised the Chemical 
Research Laboratory for determining the con- 
centration of such lead has been tested on seven- 
teen water services in various parts of England and 
Wales. The method consists in passing the water 
from the lead service pipe through a meter and 
then through a filter containing a mixture of 90 parts 
by weight of fine calcium carbonate and 10 parts 
of tine magnesia. The filter extracts the whole of 
the lead from the water, so that after a suitable 
period the amounts of lead in a measured quantity 
of water may be determined by analysing the filter | 
material. The extent to which water is con- 
taminated by passage through lead pipes depends on 
the character of the water, the length and disposition 
of the pipe, the rate of flow and other matters, so 
that considerable differences in the concentration 
may be found in different tests even on the same 
\s an example, a series of four 
similar tests on water from a service pipe showed 
0-32, 0-53, 0-31 and 0-09 parts of lead per million 
parts of water. It is stated in the report that an 
average concentration of 0-5 part per million over 
a period of several weeks or months is undesirably 
high. Methods designed to reduce the action of the 
water on lead and iron service pipes and mains are 


by 
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employed by many water undertakings. They 
usually aim at reducing the acidity or increasing 
the alkalinity of the water and in general consist in 
adding alkalis such as lime, soda and calcium car 
bonate to the water, or passing it through filters 
containing pieces of limestone, marble or magnesite. 

A final matter which may be mentioned is the 
continuation and extension of the investigations 
dealing with water treatment by synthetic resins. 
As stated in earlier reports, it has been found that 
these substances may be used to remove acids, 
bases and salts from water. Recent experiments at 
the Chemical Research Laboratory have shown that 
under certain conditions m-phenylenediamine resin 
will take up fluorine from solutions of sodium 
fluoride in distilled water. Evidence from various 
parts of the world indicates that the dental defect 
known as mottled enamel may be caused by thx 
presence of fluorine to the extent of one part pet 
million in drinking water. This defect is common 
only in one or two small areas in Great Britain, but 
is prevalent in a number of areas in other parts 
of the world. The removal of the fluorine by syn 
thetic resin has not yet, however, reached the stag 
of a process applicable in practice since although 
it is effective in distilled water, it is less so in the 
presence of salts which are normal constituents 
of many natural waters. This application of 
synthetic resins is also being extensively used for 
valuable substances such as metals from very dilut« 
solutions forming industrial effluents. 
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THe Loss or THE FRENCH SUBMARINE “ PHENIX.” 
A BARE fortnight after the disastrous trial trip of 
the British submarine Thetis, the hazards of under- 
water navigation have again been forcibly impressed 
on the public mind by the tragedy of the French 
submarine Phénix, which disappeared with all hands 
on June 15, while taking part in manceuvres off the 
coast of French Indo-China some 160 miles E.N.E. 
of Saigon, in an area which, by a coincidence, is 
shown in the map on page 731. There is still hope 
that the Thetis may be raised and the reason for her 
loss definitely ascertained for the guidance of 
designers and submarine navigators, but in the case 
of the Phénix it appears unlikely that even this 
meagre consolation can be offered to the bereaved 
relatives of her officers and crew ; for, apart from 
the certainty that she lies in waters too deep and 
dangerous for any diver to explore, no definite 
knowledge exists of her location. That she has 
sustained some severe structural damage, possibly 
by striking a submerged rock, appears probable 
from the circumstance that large patches of oil hav 
been observed in the vicinity where she was known 
to be exercising ; but the floating oil is reported to 
extend over several miles of sea, and thus affords 
no more than a general clue to her whereabouts. 
The sympathy that has been officially expressed to 
the French nation, and with which we desire to 
associate ourselves, would have been at any time 
deep and sincere, but it is more than ever an 
individual emotion while the memory of our own 
national loss is still fresh and the distress which it 
occasioned too recent to have yielded to the effect 
of time. 
THE 
In proposing the toast of ** The British Standards 
Institution ’ at the Institution’s annual luncheon, 
which was held this year at the Dorchester Hotel. 
on Thursday, June 15, the Rt. Hon. R. 8. Hudson. 
M.P., Parliamentary Secretary to the Department 
of Overseas Trade, expressed his high appreciation. 
and that of his Department, of the work of the 
Institution. In connection with the development 
of British export trade, he called attention to the 
need for principals of business firms to pay visits 
to countries overseas, stating that only by that 
means would it be possible for the individual require 
ments of foreign markets to be met adequatel) 
He was glad to see that the Institution was paying 
particular attention to the problems of export trad« 
and that it was taking part in international con- 
ferences which were trying to improve international! 
relationships. The reply to this toast was made b) 
Dr. E. F. Armstrong, F.R.S., a past chairman ot 
the Institution, who took the chair at the luncheo! 


BRITISH STANDARDS INSTITUTION. 
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in the absence, owing to illness, of Sir Frank Heath, 
(:.B.E., K.C.B., the retiring chairman. Dr. Arm- 
strong, after thanking Mr. Hudson, mentioned that, 
in spite of the troublous times through which the 
1ation had been passing, the Institution had had 
the best year on record, under the chairmanship of 
Sir Frank Heath, having received greater support 
than ever before. He felt that industrial stan- 
dardisation, under the «gis of one central organisa- 
tion, had a heavy task before it, but was bound to 
he of the highest value to the well-being of the 
country. The chairman of the Institution for the 
ensuing year, Sir Perey Ashley, K.B.E., C.B., in 
proposing the toast of “The Visitors,” thanked 
the members for the confidence they had shown in 
electing him; Sir Perey, it will be remembered, is 
a member of the Import Duties Advisory Committee. 
The response was made by Lord Riverdale, who 
referred to the importance of export trade and in 
the course of his remarks expressed the view that 
if confidence could be restored a great trade boom 
would follow. The remaining toast, that of “‘ The 
Retiring Chairman,”’ was proposed by Sir William 
Reavell, who paid a warm tribute to the work done 


hy Sir Frank Heath during his year of office. 
Finally, the director, Mr. C. le Maistre, C.B.E.., 


thanked Dr. Armstrong for presiding at the luncheon 
with very short notice. 


THE MINISTRY OF SUPPLY. 

Some apprehension exists regarding the results 
of the wide permanent powers conferred on the 
State by the Ministry of Supply Bill. The Federa- 
tion of British Industries, for example, while 
supporting the institution of a Ministry of Supply, 
and fully realising the necessity for the exercise of 
wide authority during a period of emergency, 
have issued a statement in which it is stated that 
the Federation views with considerable apprehension 
the powers conferred on the Minister by clause 2 
of the Bill. This clause, which is included among 
the permanent provisions, appears to the Federation 
to extend powers of manufacture far beyond those 
at present held by Government departments, and 
to make State trading, as well as State manufacture, 
possible in a very wide field. Believing that these 


powers are capable of being used in the future to | 


the serious detriment of private enterprise, the 
Federation urges the Government to make these 
provisions temporary, and to ensure that they shall 
be subject to certain safeguards, such as the require- 


ment that any extension of manufacturing powers | 


shall receive the affirmative resolution of both 
Houses of Parliament. Under clause 12 of the 
Bill, manufacturers may be required to give special 
protection to their plant, and a grant at the rate of 
27} per cent. is to be made towards the capital cost. 
The balance is to be reimbursed by addition to 
contract prices, but only to the proportion of the 
output that is taken for Government purposes. 
In the Federation’s view, under these provisions, 
grave inequalities are bound to arise as between 
one establishment and another. As the sole 
reason for this special protection is that the firms 
concerned are engaged on vital Government con- 
tracts, the Federation is of the opinion that the 
(jovernment should itself bear the whole of the 
capital cost. 
ELectriciry ScepLy aT BRIGHTON. 

In our issue of May 19, an illustrated description 
was given of the new 37,500-kW Brush-Ljungstrém 
turbo-generator set recently installed at the South- 
wick station of the Brighton electricity supply under- 
taking. On Monday last, June 19, this set, with 
its accompanying boiler plant, was officially in- 
augurated by the Mayor of Brighton, Councillor 
J. Talbot Nanson, J.P. The new generator is the 
second of this type and size to be installed in a 
period of about two years, and brings the capacity 
of the station to a maximum of 140,000 kW. The 
output during the last complete year (1938) was 
only slightly below 300 million units, or 75 times 
that produced by the Brighton undertaking in 1900. 
As the station is one of those “ selected ” to supply 
the grid lines of the Central Electricity Board, and 
also provides current for the electrified Southern 
tailway, considerable further increases in output 
may be expected. The new boiler plant, which 
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is fired by pulverised coal, consists of two Babcock 
and Wilcox high-head sectional-header boilers, each 
having a normal evaporation of 175,000 Ib. per 
hour and a maximum continuous rating of 215,000 Ib. 
per hour. The steam pressure at the superheater 
outlet is 675 lb. per square inch and the temperature 
varies between 875 deg. and 900 deg. F., according 
to load conditions. The boilers are fitted 
regenerative air-preheaters which raise the tem- 
perature of the combustion air to approximately 
550 deg. F. After leaving the air heaters the flue 
gases, reduced in temperature to about 240 deg. F., 
pass through a Sturtevant electrostatic precipitator, 
in which they pass vertically upwards through nests 
of tubes and are cleaned under the influence of the 
high-potential discharge from electrodes placed 
centrally within the tubes. The high-voltage set 
supplying the precipitator is rated at 60 kV, but we 
understand that in service only 45 kV to 55 kV is 
used. The fuel supply to the boilers is pulverised 
in four Babcock and Wilcox No. 35 type E mills, 
two to each boiler. The inauguration ceremonies, 
on Monday last, were followed by an inspection 
of the station, in which a large party of guests 
participated ; and subsequently by a luncheon, in 
the Royal Pavilion, at which the chair was taken 
by Councillor F. G. Field, Chairman of the Elec- 
tricity Committee. In the course of the speeches, 
Mr. W. N. C. Clinch, M.I.E.E., engineer and 
manager of the undertaking, observed that the 
new generator needed so little preliminary warming 


that it had been put on load, from station tempera- | 


ture, only four minutes after it had been started 

by the Mayoress. 

RECONSTRUCTION OF KING’s CROssS UNDER- 
GROUND STATION. 


THE 


The first section of the reconstructed station on 
the London Passenger Transport Board’s system 
at King’s Cross was opened to the public on Sunday, 
June 18. Work was begun in March, 1936, but 


its completion to the present stage has been delayed | 


by the claims of rearmament. As fully detailed in 
the description we gave in ENGINEERING of Sep- 
tember 2, 1938, and two following issues, the new 
station will eventually comprise the combination of 


three original stations which serve, respectively, the | 


Piccadilly, Northern, and Metropolitan lines. The 
initial stage, which is the one now opened, covers 
the first two of these systems and involves the 
provision of a common booking hall just below 
street level. From this booking hall the Piccadilly 
Railway platforms, 56 ft. below; are reached by 
three escalators, while two other escalators 
connect with the platforms of the Northern 
Railway, 18 ft. lower. The escalators will travel 
at 165 ft. to 180 ft. per minute at times of ‘‘ peak ” 
and at 125 ft. per minute at other periods of 
the day. Connections to the booking hall are, or 
will be, provided from the main-line stations at 
King’s Cross and St. Pancras, as well as from both 
sides of Euston-road. The second, and perhaps 


more important stage of the reconstruction, will | 


not be completed before August of next year. It 
comprises the moving of the present Metropolitan 
station westward, so that the eastern end of its 
platforms will be below the subway which extends 
from the new booking hall to the south side of 
Euston-road. This station will accommodate two 
through tracks and a reversing bay, and its con- 
struction .is necessitating a widespread diversion of 
mains, sewers and other services, as well as the 
re-alignment of the running tracks and the building 
of a new length of tunnel and retaining wall. When 
these works are completed it is hoped that a point 
of great congestion both at street level and under- 
ground will be relieved. 








ALL-ELEecTRIC ARRIVAL SIGNAL Box, PADDINGTON,— 
The new all-electric arrival signal box at Paddington, 
which is to replace that destroyed by fire on November 25 
last, is to be brought into service at the beginning of next 
month, in time for the summer traffic. The change-over 
from the temporary box to the new box is being spread 
over four week-ends. The suburban station was dealt 
with first, between 10.15 p.m., on Saturday, June 10, 
and 8 a.m.,on Monday, June 12. A further section was 
dealt with on Sunday, June 18, while the two remaining 


| sections will be dealt with between midnight on Saturdays, 


June 24 and July 1, and 8.0 p.m., on Sundays, June 25 
and July 2. 


with | 
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THE CONVERSAZIONE OF THE 
INSTITUTION OF CIVIL ENGINEERS. 


Tuat the annual conversazione of the Institution 
of Civil Engineers is highly appreciated by the 
members and their guests is effectively demon- 
strated each year by the attendance at these func- 
tions, which was well maintained at the conversa- 
zione held in the Institution’s premises, Great 
George-street, Westminster, S.W.1, on Wednesday, 
June 14. The members and guests were received 
by the President, Mr. W. J. E. Binnie, and Mrs. 
J. A. Binnie, and the programme included a number 
of interesting lectures, as well as musical and other 
forms of entertainment. The lectures were entitled 
‘** Accelerated Motion Photography in Colours,” by 
Major B. Binyon, O.B.E. ; “The Imperial Airways 
‘Route through Africa,’ by Mr. C. F. Snowden 
Gamble ; “ Gliding and Soaring Flight,” by Profes- 
sor D. Brunt ; and “ The Behaviour of Salmon in 
Ascending Rivers,” by Mr. W. J. M. Menzies. 
The two first-mentioned lectures were illustrated 
by cinematograph films, and Major Binyon also 
exhibited the apparatus with. which his films 
had been taken. As usual on these occasions, 
an exhibition of engineering models, scientific 
apparatus, etc., was arranged, and we deal below 
with some of the exhibits. 

The General Post Office, of which Sir George 
Lee, O.B.E., M.C., is the Engineer-in-Chief, showed 
some of the auxiliary apparatus necessary for a 
telephone system. The stray electric currents 
picked up by telephone cables running close to a 
power-distribution system may cause corrosion at 
points along the line, since in a long length their 
effect becomes additive. To prevent this, it is 
necessary to isolate sections of cable from each other, 
and an insulating gap for this purpose was exhibited 
in the form of a metal-clad rubber sheath slipped 
over the ends of the adjoining sections. Another 
device relating to cables was a collar and split 
| wooden block unit, which, if fitted to manhole 
walls at least every 176 yards in an affected area, 
prevents the creepage of cables due to the move- 
ments of traffic above them. An historic exhibit of 
London’s water supply was arranged by Mr. H. F. 
Cronin, M.C., who showed specimens of pipes 
recovered from the ground dating back to 1600. 
Of these early specimens, mention may be made of 
a lead pipe of about 1600, a wooden (elm) pipe 
with a Vee junction of the period 1610-1810, and 
a Priestfield pipe (1850) encrusted both inside and 
outside, which had been unearthed from the New 
River district. The models of modern water 
plant exhibited included a recent chlorinator and 
ammoniator, and a replica of the reservoir bank and 
outlet tower of the new reservoir at Staines. 

Sir Robert Hadfield, Bart., showed examples of 
the industrial uses for heat and corrosion-resisting 
steels with a high nickel and chromium content. 
These heat-resisting alloys are extensively used for 
the component parts of retorts used in tin pro- 
duction by a chlorination process at temperatures 
of 900 deg. C. Manufacturing processes in many 
cases entail welding or silver soldering, and the 
progress recently made in the technique of oxy- 
jacetylene welding was shown by exhaust valves 
with stellited tappet ends as fitted to modern aero- 
plane engines. A good example of silver soldering 
was a nest of turbine blades which had been hard- 
soldered by the oxy-acetylene process, using a 
lacing wire of the same steel. 

Some of the fundamental apparatus employed in 
the scientific investigation of soil mechanics was 
exhibited by the Building Research Station, the 
director of which is Dr. R. E. Stradling, C.B., M.C. 
In this work it is important that “ undisturbed ” 
samples of subsoil should be obtained, and a sampling 
tube was shown which, used in conjunction with 
standard well-boring apparatus, enables 44}-in. 
diameter cores to be obtained from considerable 
depths. By making the internal diameter of the 
cutting edge slightly less than that of the tube, 
friction between the core and the tube is sub- 
stantially reduced and an uncompacted sample 
secured. The cores are then sealed up in airtight 
containers so as to retain their original water content. 
For information of the compressibility and stability 
of soils it is necessary to perform consolidation, 
shear and compression tests, and the apparatus 
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employed was demonstrated. In the consolidation 
press or cedometer, a pressure is applied to a 
confined sample through porous stones and the 
resulting decrease in volume observed. The reduc- 
tion in volume occurs by the extrusion of water 
through the porous stones, and the time factor in 
this test is of great practical importance. In the 
shear apparatus, the variation in the shearing 


strength of a soil is obtained for a range of applied’ 


normal pressures, the sample being allowed to 
attain equilibrium under each normal pressure 
hefore the shearing force is applied. The informa- 
tion thus derived is essential for an analysis of the 
stability of earth slopes and foundations against 
shear failure. Compression tests on unrestrained 
cvlinders provide a useful criterion of the shearing 
strength of a soil, and an apparatus developed 
solely for the purpose on Both the 
applied load and the deflection of the specimen are 
recorded on a chart, and, being self-contained, the 
apparatus is particularly useful in the field for 
affording a ready indication of the uniformity of 
the soil over a site. 

Another exhibit relating to the subsoil was that 
of Mr. J. P. Le Grand, of the well-boring firm of 
Messrs. Le Grand, Sutcliff and Gell. Tools developed 
hy them for soil sampling, both by rotary penetration 
and methods, were shown, and actual 
This firm have successfully 
weured cores from considerable depths on the site 
of the foundations for the Waterloo-bridge. 
Civil engineering equipment was also represented by 
Mr. H. G. Lloyd's vibrator for compacting concrete 
cylinders and by mechanical means. The 
strength of concrete is materially improved by 
eflicient compacting, and this vibrator tamps the 
mix itself and does not have to provide energy for 
vibrating the whole apparatus. Power is provided 
hy a small electric motor running at 1,450 r.p.m., 
connected to the vibrator by a flexible shaft. In 
connection with safety in mines, Mr. W. A. Johnson 
showed a model of a vehicle fitted with automatic 
brakes which can be used on steep inclines in coal 
mines. Wheel brakes are only certainly effective 
on gradients up to 1 in 10, and track brakes only up 
to | in 5, so this governor-controlled vehicle has 
heen fitted with a braking system, fully automatic 
in action, in which pressure is applied to a third 
brake rail by springs. This system, it is claimed, 
will work safely on gradients up to 1 in 1. 

(ne of the exhibits of Mr. F. H. Clough. C.B.F.. 
was a telebrightness meter designed for measuring 
surface brightness in street-lighting investigations. 
The instrument consists essentially of a theodolite 
through which the surface to be examined is 
observed, and in making a measurement a 
small illuminated mirror is made to fade into the 
The bright 
ness of the mirror is varied by means of standard 
neutral-density filters and a calibrated dia 
phragm, colour filters being used to suit the par- 
ticular light source from which the surface is illu- 
minated. The instrument is capable of measuring 
brightness from 0-001 to 100° equivalent foot- 
candles and is used in the production of standard- 
ised’ photographs aad in conjunction with the post 
recording brightness meter of Messrs. The British 
Thomson-Houston Company, Limited. Another 
of illumination provided by Messrs. 
Venner Time Switches, Limited, who demonstrated 
the working of their light sensitive switches. which 
can be applied to operate street or other unattended 
ot illumination An circuit is 
opened or closed whenever the light falling on the 
switch is greater or less than 2 foot-candles, the 
action of the relay depending on the fact that 
hydrogen and chlorine will form hydrochloric acid 
only when illuminated. This principle is the base 
of the Chilowski light relay, the patent rights of 
which are held by Messrs. Venner, and the relay 
has fully described in Exerseertne, vol. 
exliv, page 329 (1937) 
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Laboratory, of which 
Dr. C. G. Darwin, F.R.S., is the Director. showed 
of the apparatus for determining the 
wheel impact forces on road vehicles. The accelero- 
meters and load gauges were partly dismantled to 
reveal their construction, and an interesting series 
of records obtained on different types of vehicles 


Physical 


some used 
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passing over actual roads was shown. The action 
of the accelerometer was demonstrated by making 
it impinge on a pad of rubber, the shape of the 
acceleration-time curve being traced out on a 
cathode-ray oscillograph. A_ collection of  in- 
genious models, of particular interest to student 
engineers, was exhibited by Professor F. Bacon, of 
the Engineering Department, University College. 
Swansea. (Constructed in a very simple manner of 
meceano parts, celluloid, ete., these models are 
intended for passing round a lecture class to enable 
students to grasp the essentials of well-known 
mechanisms. Such devices as epicyclic gears, 
Tchevicheff’s parallel motion, Hooke’s joint, and 
the six-link kinematic chains of Watt and Stephen- 
son were illustrated very realistically. An instru- 
ment for measuring the thickness of paint films on 
magnetic materials was demonstrated by Mr. B. E. 
Martin on the vitreous-enamel surface of a gas 
cooker. The of the instrument is an in- 
ductance bridge in which two solenoids are balanced 
against each other. One solenoid is placed in 
contact with the enamel surface, and the armature 
of the other adjusted by a micrometer screw, until, 
when an impulsive current is fed into the circuit, 
no response is obtained on a galvanometer. When 
this state is reached, the thickness of the paint 
film is equal to the length of gap in the test unit. 


basis 


For the determination of the absolute pressure 
in the chamber of an internal-com- 
bustion engine, an indicator possessing low inertia 
and a high natural frequency (12,000 cycles per 
second) was exhibited by Dr. S. G. Bauer. The 
indicating element is made from a short length of 
metal tube rolled flat and twisted through 90 deg. 
The effect of pressure on the open end is to cause 
the strip to untwist, the resulting deflection being 
recorded directly by optical means without using 
any system of linkage. On account of the low 
inertia, the instrument has a very quick response. 
It can made in different thicknesses of wall 
according to the maximum pressure which it is 
required to withstand. A method for reducing the 
noise in tube-railway tunnels was shown by Mr. 
8S. H. H. Barratt. This system has been tried 
out successfully in 
and is being installed in some of the new sections 
now being constructed. Since the cast-iron walls 
of the tunnel only absorb about 1 per cent. of the 
noise produced, other materials of high absorbing 
power have to be inserted near to the source of 
sound. Newall’s Paxtiles, consisting of asbestos 
slabs with a noise absorption capacity of about 
80 per cent., are mounted on brackets along the 
sides of the tunnel near to the train wheels, and in 
addition concrete slabs are carried over the brackets 
along the whole length of the tunnel. 


combustion 


be 


\n unusual application of the many interesting 
and useful properties of the cathode-ray oscillograph 
was shown by Mr. C. C. Paterson, O.B.E., in an 
apparatus described as “the electron pencil.” In 
this apparatus, light directed through a slit on to a 
photo-electric cell of the secondary-emission type is 
controlled by a cam formed of opaque material with 
a suitably-shaped periphery, this cam being rotated 
in front of the slit. The current produced by the 
cell is passed through a resistance and the voltage 
drop across this resistance, after amplification, is 
applied to one pair of the deflecting plates of a 
cathode-ray tube, the fluorescent material of which 
gives a long afterglow. Voltage fluctuations of a 
similar character are produced on the other pair of 
deflecting plates by a second cam, slit and cell 
with the result that the motion of the 
electron stream, and consequently the movement 
of the spot of light produced on the screen, can be 
controlled in two directions at right angles. It is 
thus possible, by cutting the cam peripheries to the 
correct forms, to cause the spot of light to trace out 
letters, figures or outline diagrams which remain 
visible indefinitely, the afterglow being of sufficient 
duration to maintain the image until the cams have 
completed a revolution, when the outline will be 
traced out again. It should, perhaps, be mentioned 
that several letters, etc., can be made to appear 
separately on the screen, the motion of the spot of 
light in travelling from one letter to another being 
speeded up sufficiently to render the afterglow im- 
perceptible. 
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(JUNE 23, 1939. 
THE INTERNATIONAL FOUNDRY 
CONGRESS. 


Tue International Foundry Congress, which was 
held in London from June 11 to 17, under th: 
auspices of the International Committee of Foundry 
Technical Associations, was also the 36th annual 
meeting of the Institute of British Foundrymen, by 
which Society it was organised. The wider scope of 
the international meeting, and the presence of man) 
overseas delegates, some of whom presented papers, 
made the programme a lengthy one ; but advantag: 
was taken of this to extend the period over th 
initial week-end and to arrange a series of social 
events, in addition to the customary visits to works. 
The programme actually began, therefore, on Sun- 
day, June 11, two days before the Congress opened, 
with a garden party, given by Mr. Barrington 
Hooper, C.B.E., and Mrs. Hooper, at their house in 
Harrow, to the overseas delegates and their ladies ; 
and Monday, June 12, was fully occupied with 
committee and council meetings and, in the evening. 
with the annual general meeting of the Institute of 
British Foundrymen. At this meeting, Mr. W. B. 
Lake, J.P., was elected President for 1939-40, and 
Major R. Miles, M.Eng., and Mr. D. H. Wood, as 
senior and junior vice-presidents, respectively. In 
the election for Members of Council, to serve for two 
years, Messrs. V. Delport, E. Longden, H. J. Roe. 
P. A. Russell and A. W. Walker were declared 
elected for two years. 

The Congress was opened on Tuesday morning. 
June 13, in the ballroom of the Dorchester Hotel. 
by the Rt. Hon. the Lord Mayor of London, Sit 
Frank Bowater. The Lord Mayor was received by 
the retiring President of the Institute, Mr. J. Hep- 
worth, J.P., M.P., who was accompanied on the 
platform by the President-elect, Mr. W. B. Lake. 
J.P.; Dr. G. Vanzetti, of Italy, president of the 
International Committee of Foundry Technical 
Associations ; and the vice-presidents and principal 
officers. In declaring the Congress open, the Lord 
Mayor observed that it was being attended by some 
200 delegates from overseas, in addition to the 400 
representatives of the British foundry industry. Ten 
years had elapsed since the Congress was last held 
in London, and he felt sure that, as on that occasion, 
the delegates would find much in London that would 
afford them pleasure, quite apart from their delibera- 
tions and the consciousness of work well done. 

Dr. Guido Vanzetti, in response, said that it was 
realised in progressive countries that no large indus- 
try could be adequate to the needs of the times 
unless it were based on scientific knowledge and 
experience. In many nations there had arisen the 
problem of self-sufficiency ; but that did not prevent 
industrialists from sharing the knowledge of their 
efforts and of the results achieved. The periodical 
meetings and the friendly ties and mutual respect 
derived from them served more than anything the 
cause of progress. 

On behalf of the Institute of British Foundrymen. 
the Lord Mayor then presented the Oliver Stubbs 
Gold Medal, for distinguished service to the Institut« 
and its ideals, to Mr. J. G. Pearce, director of the 
British Cast Iron Research Association ; the Insti 
tute’s Meritorious Service Medal to Mr. J. E. Cooke. 
who had acted for seven years as honorary secretar 
of the Lancashire Branch ; and the E. J. Fox Gold 
Medal, for distinction in foundry practice and science. 
and in metallurgy, to Dr. H. A. Schwarz, of Cleve 
land, Ohio, U.S.A. Diplomas were also awarded, at 
the annual general meeting, to Mr. W. W. Braidwood. 
for a paper on “ Melting Practice in a Large Engin 
eering Iron Foundry”; to Messrs. 8. Carter and 
A. W. Walker, for a joint paper on “ Moulding 
Sand: with Special Reference to Blind Scabs ” ; to 
Mr. R. W. Lawrie, for a paper on “Some Examples 
of Loam Moulding ” ; to Mr. J. Dearden, for a pape 
on “ Moisture in Moulding Sand”; and to Messrs. 
West and Hodgson, for their paper entitled “Porosity 
in Cast Iron.” The President then moved a vot« 
of thanks tothe Lord Mayor, which was seconded 
by Mr. W. B. Lake; who, the vote having been 
acclaimed, was inducted into the chair by Mr. Hep- 
worth, and invested with the presidential insignia. 

The first act of the new President was to move 
that a loyal message should be sent to Their Majesties 
the King and Queen. The motion being carried. 
Mr. Lake extended a welcome to the overseas dele- 
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LETTER TO THE EDITOR. 


THE RESISTANCE OF CONCRETE 
TO HIGH EXPLOSIVES. 


To THe Eprror oF ENGINEERING. 





S1r,—I should like to draw attention to a misleading 
statement, derived from other sources, which appeared 
in an article entitled ** The Resistance of Concrete to 
High Explosives,” in your issue of March 31, 1939, on 
page 386. The statement refers to tests purporting to 
have shown that there is a “ good argument for the 
use of an aggregate tougher, more angular in fracture. 
and of rougher texture than that frequently employed 
in concrete work.” It is stated, also, that ‘ concrete 
is improved by the addition to the aggregate of granite 
dust which is chemically stable, coarsely crystalline, 
and relatively large compared with the cement 
particles.” 

The article states (directly in the first case and by 
implication in the second) that these conclusions have 
been confirmed by the Department of Scientific and 
The statement is related to the 
conclusions given in Road Research Technical Paper 
No. 5 on “ The Grading of Aggregates and Workability 
of Concrete.” In this publication, however, no con- 
clusion is drawn other than that the addition of dust, 


| up to a certain limit, would have xo detrimental effect on 


the concrete. There is no reference whatever in this 


| Or any other publication of the Department of Scientific 


and Industrial Research to the value of angular 


| aggregates in enabling concrete to resist high explosives ; 
| in fact, it is shown in Technical Paper No. 5 that for 
| general purposes, rounded aggregate produced the 





yates, and then proceeded to deliver his presidential 
address, which dealt with the history of steel cast- 
ings. We reproduce the address, slightly abridged, 
on page 756 of this issue. The thanks of the meeting 
were voted to the President on the motion of 
Mr. Hepworth. The remainder of the morning 
session was devoted to the fourth Edward Williams 
Lecture, the lecturer being Professor W. L. Bragg, 
F.R.S., and his subject, “The Atomic Pattern of 
Metals.” 

At the first technical session, which occupied the 
afternoon of June 13, five papers were presented, 
these being “‘ Bonding Clays and the Properties of 
Synthetic Moulding Sands,” contributed on behalf 
of the British Cast Iron Research Association, by 
Dr. G. H. Piper ; “‘ Core Shop Control,” by Mr. J. J. 
Sheehan, B.Sc.; ‘The Selection and Testing of 
Cupola Refractories,” by Mr. W. J. Rees, M.Sc. ; 
* Gating, with Special Reference to the Optimum 
Flow Conditions in the Molten Metal,” by Dr. E. M. 
Lips, who presented the paper on behalf of the 
Nederlandsche Vereeniging van Gieterij-Technici ; 
and ** Some Iron Castings for Steelworks Plant,” by 
Mr. J. Roxburgh. 

In the evening, a reception was held by His 
Majesty’s Government at Lancaster House, when 
the delegates and their ladies were received by the 
Rt. Hon. Lord Runciman, Lord President of the 
Council, and Lady Runciman. 


(T'o be continued.) 








MILITIAMEN AND THE Roya Arr Force.—The Air 
Ministry has asked us to state that it is still open to 
men who registered under the Military Training Act to 
express a preference for Air Force service and to have 
such preference recorded. In order to do this they 
should attend, as soon as possible, at the nearest Ministry 


of Labour Employment Exchange or Branch Employ- 
ment Office, or, alternatively, apply by post to the 
Ministry of Labour Employment Exchange at the 


vddress given on their registration certificate (form M.R.2), 
that the necessary application forms, ete., 
Royal Air Force Volunteer Reserve may be 
issued to them. Men making personal application 
should take their form M.R.2 with them, and those 
applying by post should state their registration number, 
name and address, and date of birth. Two sections of 


in order 


for the 


the Royal Air Foree Volunteer Reserve are open to 
these men, namely, the air section and the ground 
section. In the former, men will be entered for training 


as pilots, air observers, and wireless-operator air gunners. 
In the ground section, men will be entered who have 
some basic knowledge of the trades in which they will 
serve. The six months continuous training will be 
earried out at regular Air Force Stations throughout 
the country 


WELDING MANIPULATOR FOR 
SWITCHGEAR STRUCTURES. 

In the manufacture of modern switchgear, particu- 
larly in units of the largest size, arc welding plays a | 
very important part, and as the structures that may 
have to be handled in the welding process are now so 
large their manipulation calls for special considera- 
tion. For a joint that has to withstand high pressures 
and remain oil-tight, the optimum position for making a 
fillet weld is that in which both members are inclined | 
at 45 deg. to the vertical plane. It is also necessary, 
however, to be able to build up large structures on some | 
form of flat bed or table, and then to swing them | 
into the optimum position for welding after they have 
been tacked together. It is not advisable to tilt such 
structures by the use of a crane, partly because of | 
the considerable time taken by this method, and partly | 
because the lightly assembled structure may be dis- | 
torted in the process. The best method is to tilt| 
the table on which the job has been assembled, and 
return it to the horizontal position after the welding 
operations have been completed. 

The accompanying illustration shows a manipulator | 
which has been erected for this purpose in the welding 
department of the Willesden Works of Messrs. The 
British Thomson-Houston Company, Limited, and 
was inspected by members of the Institution of | 
Mechanical Engineers during the recent summer 
meeting. It is designed to handle rectangular struc- | 
tures up to 12 ft. long by 8 ft. high by 6 ft. wide, and, | 
as will be seen, consists of a large girder table on which | 
the switchgear structure can be tacked together in 
the horizontal position and securely bolted down. 
One end of the frame carrying this table can be lifted | 
by a crane, while the other end is pivoted on trunnions | 
fixed to the horizontal member. When the requisite | 
angle has been attained the frame is propped in position | 
and the crane released. The table carrying the work 
is mounted on rollers on which it can rotate through 
360 deg., the complete revolution being made in 
60 sec. The table is rotated by means of a 3-h.p., 
three-phase, squirrel-cage reversible induction motor, | 
which operates through a worm and pinion on to a 
circular rack 12 ft. in diameter. The worm drive is 
designed to prevent the work overtaking the motor 
in the event of the former being asymmetrical about 
the table centre. The circular rack is made in eight 
sections, which was flame cut from |-in. plate, bolted 
into position and welded to the table. The motor is 
controlled by means of contactors, which are operated | 
from a push-button station, these contactors being fitted 
with overload relays and under-voltage release coils. 

The manipulator has been designed for a maximum 
deadweight load of 5 tons, and a maximum load 
eccentricity of 5 tons-ft., the maximum height of 
mass-centre of the load being 4 ft. An ample margin 
of safety is ensured in the manipulation of welded | 
structures within these limits. 


| 


| installation of additional plant. 


strongest concrete. 
Yours faithfully, 
0. F. Brown, 
Department of Scientific and Industrial Research, 
16, Old Queen-street, 
Westminster, S.W. 1 
June 14, 1939. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


(Continued from page 721.) 

THE Finance or MonicrpaL Evecrriciry Suppty. 

THE meeting of the Incorporated Municipal Electrical 
Association on Wednesday morning, June 3, was held in 
the Royai Hall, Harrogate, with the President, Mr. H. C. 
Lamb, in the chair. A paper on “ Some Financial 
Aspects of Municipal Electricity Supply” was pre 
sented by Councillor A. Lester Boddington, in the 
course of which the author said that ever since the 
McGowan report had first appeared the question of 
the ownership of electricity undertakings had much 
occupied the thoughts of those concerned. The 
Association had definitely expressed the opinion that 
public ownership through local authorities was most 
desirable, as joint electricity authorities had not proved 
very successful and had no advantages which were not 
available to local authorities. If, however, the full 
development of municipal ownership was to take place 
the business aspects of the electricity undertaking 
must not be subordinated to the needs of political and 
other parties, or be made an adjunct of the town-hall 


| staff. At present, the borough accountant exercised a 


great measure of control over the financial aspects of 
the electricity department and this official was mainly 
responsible to the finance committee, from whom the 
electricity committee had to obtain approval for 
expenditure on schemes they might consider necessary. 
The finance committee might, however, be more con- 
cerned with the amount of the suggested expenditure 
than the necessities of electricity supply, and being the 
senior committee it was generally difficult to persuade 
the council that their views should not be accepted. 
Section 13 of the Electricity (Supply) Act, 1926, laid 
down that if an undertaking could prove that the cost 
of taking a supply from the Board was greater than 
the cost at which they could generate for themselves, 
then the charges of the Board should be adjusted so 


| that the amount charged should not exceed the cost 


which the undertaking would have incurred in gener- 
ating electricity. An important point in this connec- 
tion was the amount of the capital charges which 
should be included in the cost of production at a 
selected station, as defined in the second schedule of 
the Electricity (Supply) Act, 1926. Any efficient 
engineer would obviously plan his station so as to 
provide for future development and the authority for 
whom he acted would, therefore, be wise to acquire 
more land than could be used at the moment and 
probably to erect a building large enough for the 
Similarly, the plant 


should be planned to allow for normal expansion. In 


| arriving at the capital charges to be included in the 
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production costs, the Central Electricity Board had 


up till now, however, only allowed those in respect of 


the actual land and buildings used in the production 
at any given time and the authority had, therefore, to 
bear the remaining capital charges as part of their 
general expenses. On the other hand, the Board 
insisted on charging “ hypotheticals”’ on the basis of 
the plant which they thought would have been installed, 
whether it was in economic production or not. When 
the Board directed extensions at stations, 
they should recognise the need for progressive and 
long-term development, and be prepared to pay their 
share of its provision and not, as now, allow for short 
term expansion, except when it suited them. 

Many undertakings applied a portion of their surplus 
revenue in extensions of the service instead of providing 
such facilities by means of loans. It was obviously 
impossible to charge any very heavy expenditure to 
the revenue of any one year. It must, however, be 
realised that to charge all extensions and apparatus to 
the loan account was not very economical, particularly 
when the period was long, for when progress was 
rapid, this had the effect of steadily increasing the 
burden of loan charges and these were often not offset 
hy increased earning capacity to the same degree, thus 
tending to increase the cost of production. In theory, 
the period of repayment of a loan was designed to 
cover the estimated effective life of the asset. Compli- 
cations, however, arose when plant had to be scrapped 
before the loan period had elapsed, for the Commis- 
sioners then usually insisted that the outstanding 
balance must be paid off before sanction for a new 
loan could be given. Loans raised by local authorities 
were usually for general purposes and not for any 
specific items, and frequently allocations for electrical 
purposes made from which carried the 
higher rates of interest. These allocations were made 
by the finance committee, whose main concern was to 
keep the rates as low as possible, and the effect of such 
higher interest charges on the costs of production was 
overlooked After loans had been repaid, the plant 
virtually disappeared as an asset, a fact which would 
have a far-reaching effect if the undertaking were 
subsequently transferred to some other body on the 
basis of the amount of outstanding debt. This would 
be very unfair to those authorities which had followed 
sound methods of finance in charging against surplus 


selected 


were those 


much expenditure which might have been charged 
igainst revenue, 
An interesting position arose when loans on such 


improved plant had been repaid and yet the plant 
having been brought up to date was still an effective 
unit, the Central Electricity Board took up the 
ittitude that such plant was no longer effective and 
needed replacement. This view caused the Board to 
hasten proposed extensions, with the result that capital 
charges increased ilternatively hypothetical 
plant was charged for when arriving at the price of 
current under Section 13. The Board did not hesitate 
to make use of such plant when occasion arose and 
their attitude to this question of modernisation was 
one which required careful consideration, as it dis 
couraged improvement which would result in reduced 
capital expenditure and hence charges for loans in the 
cost of production 

The tendency to hang on” to obsolete and 
efficient plant it had not been completely 
paid for would, it was to be feared, be accentuated by 
the present rising From this point of view 
it was therefore a wrong policy to extend loan periods, 
especially when such rapid progress was being made 
in the design and efficiency of electrical apparatus. It 
was therefore the obsolescence and not the life of the 
which should determine the loan period. 
contributions to the cost 


as 


were ofr 


in 


because 


costs. 


equipment 
Establishment charges, i.¢., 
of the town clerk’s, accountant’s and other depart- 
were another item to which attention should 

These were often excessive and were another 


ments, 
be paid, 
example of the way in which the general rate could be 
benefited by raiding a successful undertaking. The 
assessment of undertakings was a further method by 
which electrical undertakings could be called upon to 
pay more than their share to the general rate fund. 
At present an undertaking which showed steadily 
increasing results was penalised by increased assess- 
ments, and it was often difficult for the Electrivity 
Committee to get the Council to agree to an appeal, 
as its interests as a rate-levying authority conflicted 
with those an electricity supply undertaking. 
Authorities now had powers to create a reserve fund 
out of surplus revenue, which must be invested in 
Government trustee securities. Most business 
houses, however, found it profitable to use parts of 
their reserves for the extension of their operations 
und at Croydon this example had been followed by 
utilising a portion of the reserve fund to provide part 
of the cost of new offices and showrooms and plant 
and apparatus. Such use of the reserve was always to 
the advantage of the undertaking, especially when the 
fund was approaching the maximum allowed by law. 
It was wisely laid down that 1} per cent. on the 


as 
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amount of outstanding capital was the maximum 
which could be allocated annually from the surplus 
of the undertaking to the relief of rates. The figure 
required must, however, be that remaining after income 
tax on the surplus had been paid. Thus the national 
revenue as well as the ratepayers received material 
contributions at the expense of the consumer. 
that taxation was so heavy it was essential that this 
position should be reviewed, since at Croydon each 
consumer contributed 8s. 3d. towards the rates. 

The discussion was opened by a written communica- 


tion from Mr. P. J. Robinson, who sympathised with | 


the author on the subject of contributions towards 
the rates. About one-third of the revenue of the 
Liverpool undertaking was absorbed in this way. 
Rate relief would, however, he thought, tend to settle 


down to logical proportions because selected station | 


owners carrying out extensions would have to provide 
a reserve fund on swollen capital expenditure before 
contributing, while non-selected station owners, having 
no generation expenditure, would have less outstand- 
ing debt on which to contribute the 14 per cent. relief. 
Perhaps one day the ideal position would be reached 
when nobody could contribute to rate relief because 
there was no outstanding debt. With regard to ex- 
tensions installed on the instructions of the Central 
Electricity Board, although the undertaking only 
received 3,375l. per annum on a 30,000-kW set, the 


local authority gained in rateable value and the em- | 


ployment of labour. As regards meeting capital 
expenditure as far as possible out of revenue and not 
by borrowing, the snowball effect of loan charges on 
certain classes of assets was distinctly alarming. 
According to the author, while municipal electricity 
supply undertakings had provided only 34,250,0001. 
of assets out of surplus revenue the company under- 
takings had put back 47,000,0001. of their profits. 
This did not, however, so much reflect credit on the 
companies as business acumen, because in due course 
the shareholders would look for a bonus distribution 
of free stock. It must not be forgotten that municipal 
authorities were making provision by means of sinking 
funds for the repayment of capital to the extent of 
125,000,0001. 

Mr. J. W. J. Townley said that the West Ham under- 
taking contributed 24,000/. per annum towards rate 
relief, while the gas company received a present from 
the same source of 800/. Such an absurd situation 
could not arise in any other industry. The President 
had been quite right in saying that selected stations 
were not in a more favourable position financially than 
non-selected stations, though they could frame tariffs 
for special off-peak loads on the actual basis of cost 
and not on the grid tariffs. 

On the other hand, Alderman C. Saer strongly sup- 
ported relief of the rates out of the profits of electricity 
undertakings, as it was on the credit of the ratepayers 
that the money for these undertakings was raised. 
Moreover, it could be raised more cheaply by munici- 
palities than by companies to the extent of 14 per cent. 
It was a good selling point, in dealing with a prospective 
large consumer, to be able to say that although the 
price of electricity might be a little higher than was 
desired, there was the advantage of rate relief out of 
the profits of the undertaking. 

Alderman W. Walker described the previous speech 
as being out of date and wondered what sort of busi- 
ness men they were in Fleetwood, who were attracted 
by the idea of paying ld. more per unit on the chance of 
getting ,',d. back again. Turning to the paper, the 
speaker said that although the Central Electricity 
Board was sometimes regarded as a “grasping 
octopus,’’ yet there was an intense desire on the part 
of both companies and municipalities to become owners | 
of selected stations. There were bound to be lengthy 
negotiations on the working of the Act in the early 
years, but formule were being graduallyarrived at which 
coyld be applied to more and more cases. Consultative 
bodies had been formed and the Board did not take any 
action without being fully aware of opinion on the point 
in question. It must be borne in mind that the Board 
depended for its success as a national body on the 
gradual expansion of the national scheme, and it was not 
to their advantage to antagonise those who produced 
the current, from the sale of which the Board must 
derive the necessary expenses to carry out the work of 
the grid. The paper gave the impression that there was 
constant wrangling and trouble between the Board 
and the undertakers, but that was not a fact. 

Mr. F. H. Whysall said that he had persistently and 
consistently opposed the appropriation of electricity 
profits for the relief of the rates. He suggested that 
the Association should establish a joint committee 
with the Institute of Municipal Treasurers and Account- 
ants to go into the question of rates of interest, because 
other municipal departments were complaining that 
the large demand for capital to meet the growth of 
electricity supply was having the effect of forcing these | 


up. The financial officers were neglecting their duty | 
in allowing those to whom they went for money to 
do this. 


Now | 
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The author, in the course of a reply to the discussion, 
said that if Alderman Saer was correct as to the credit 
of the ratepayers enabling money to be raised to start 
an electricity undertaking, then the ratepayers 
by this time had had sufficient return by way of rate 
relief, and could not expect more. He contended that 
the views of the Board were diametrically opposed tu 
those of the undertakings on financial matters. [1 
many cases, legislation had limited the activities of 
local authorities to certain geographical boundaries, 
which was a drawback, and changes must take place 
if all classes of the population were to receive 
the benefits of an electricity supply. 

In the afternoon, a garden party was held at the 
invitation of the Chairman and Members of the Man 
chester Electricity Committee, and visits were paid to 
Fountains Abbey and Harewood House. 


(To be continued.) 








START POINT AND CLEVEDON 
BROADCAST TRANSMITTING 
STATIONS. 


Tue transmitting station of the British Broadcasting 
Corporation at Start Point, in South Devon, which was 
opened by the Duke of Somerset on Wednesday. 
June 14, is designed to provide an improved regions! 
| programme service in the counties of Cornwall and 
Dorset, as well as in the southern parts of Devon 
Somerset, Wiltshire and Hampshire, and along tly 
south coast to Sussex. On the same day a second 
transmitting station was opened at Clevedon, ir 
| Somerset, and the two stations in combination will 
supersede the low-power stations at Plymouth an 
Bournemouth and the 285-7-metre transmitter at Wash 
| ford, which has radiated the Western programme fo: 
the past two years. Two transmitting stations 
necessary owing to the awkward shape of the area and 
the effect which the poor subsoil conditions in Devon 
and Cornwall have on the range. The advantages of 
building a station at Start Point are, it is stated, that 
a sea path is available to a large part of the area served. 
and the range is extended to a considerable portion 
of the south coast. In the same way, the existence of a 
sea path should enable a good service to be given to 
Bristol and northern Somerset and Devon from 
Clevedon. 

Programmes which originate at 
and Bournemouth, or come from elsewhere by 
the simultaneous broadcasting network, are 
in to Start Point by lines which terminate 
control room. This room equipped with 
frequency amplifiers and line cqualisers, as well as with 
apparatus for adjusting the volume of the incoming 
programme and supervising the quality. The programme 
then passes to a low-frequency exciter circuit in the 
transmitter hall and thence to the modulator stages 
of the transmitter proper. The wavelength at Start 
Point is 285-7 metres, or 1,050 kilocycles per second, 
and in order to maintain this carrier frequency abso- 
lutely constant, a separate unit is employed. This 
incorporates a high-precision quartz crystal which is 
housed in an oven, the temperature of the latter being 
regulated by thermostats within close limits. As a 
result, it is claimed, the frequency of the carrier is stable 
to within less than one part in a million. A small 
master-oscillator valve and tuned circuit of high 
stability is provided as a stand-by, and a further 
stand-by is a crystal-drive unit in the transmittet 
itself. 

To reduce the total power consumption for a given 
output to the aerial, high-power Class B modulation 
is used at Start Point, as at all recent B.B.C. stations. 
Negative feed back is applied to the modulator system 
to reduce the total harmonic content, with the result 
that this amounts to not more than 2-5 per cent. at 
70 per cent. modulation. Three stages of high 
frequency amplification are employed, together with a 
modulator-output stage, these being combined with 
three stages of low-frequency amplification and a 
modulator stage. The modulated output of the 
transmitter is taken to a three-position switch, through 
which the aerial system can be fed by one or othe 
of the duplicate feeder lines or, alternatively, it can 
be supplied to a water-cooled load so that the trans 
mitter can be adjusted without actual radiation. 
Generally speaking, the lay-out of the transmitter is 
similar to that at Stagshaw and at the Empire short 
wave station at Daventry. A view in the transmitte1 
hall at Start Point is given in Fig. 2 opposite. 

On the other hand, the aerial system is of a type not 
used before by the British Broadcasting Corporation. 
This is due to the fact that, owing to the position of 
the station, there are great advantages in having an 
aerial which does not radiate in all directions. The 
system is therefore designed to increase the radiation 
to the east and west and to reduce it to the south. 
It takes the form of two mast radiators which ar 
spaced about three-eighths of a wavelength, or 350 ft 
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with an output of 400 kW at a pressure of 14,000 volts, 
and to a main filament generator, which supplies 
2,000 amperes at 28 volts. The other plant in this 
room comprises two auxiliary anode high-tension motor 
generators, each of which consists of an alternating 
current motor driving two generators in tandem. 
These machines have an output of | ampere at 2,600 
volts and of | ampere at 1,200 volts, respectively, and 
are used for feeding the anodes of the valves in the 
earlier stages of the transmitter. Finally, there are 
the grid-bias and auxiliary filament motor generators, 
each of which consists of an alternating-current motor 
driving three generators in tandem. These generators 
supply 0-75 ampere of direct current at 500 volts and 
5 amperes at 325 volts for grid bias and 80 amperes 
direct current at 13 volts for filament heating. 








€ 
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Fie. 3. Macnitne Room, 
apart. One mast is excited directly and the other 
through a phase-shifting network, which was adjusted 
during the test period to produce the required polar 
diagram. Each mast is 450 ft. high and is divided at 
a height of 310 ft. from the ground by a compression 
insulator bridged by a suitable impedance. The best 
anti-fading ’* properties are, it is claimed, obtained 
by the adjustment of this impedance, the result being 
that the range at which fading begins is increased. 
Each mast rests on porcelain insulators, which are 
mounted on a large concrete block, and is supported 
by three groups of three stays which are spaced in 
planes at 120 deg. One stay of each group is attached 
to a point near the top of the mast and the others at 
intermediate elevations, the middle ones being 20 ft. 
below the division. Each stay is broken up by insu- 
lators. Aircraft-warning lights are mounted on ‘oth 
masts and, since the latter are insulated from earth, 
the supply circuits incorporate high-frequency filters. 
The aerial-coupling circuits are housed in two small 
buildings, one at the base of each mast. The building 
nearer the transmitter also contains the phase-shifting 
network mentioned above. All circuits are duplicated, 
and in the case of breakdown the spare apparatus can 
be quickly brought into use. To minimise the time 
taken to clear an earth fault on any part of the feeder 


Start Port SraTIon. 


system or aerial circuits, the earth current operates a 
relay which causes an interruption in the main anode 
high-tension supply. The operation of this relay is 
shown by the lighting of a lamp. 

The necessary electrical energy obtained from 
the mains of the Torquay Corporation through a 
substation on the site, where the three-phase current 
at 11 kV and 50 cycles is stepped down to 440/250 volts 
in two 500-kVA transformers. The power house, in 
which the switchboard controlling the output from 
these transformers is installed, also contains a 600-h.p. 
Diesel engine, which is coupled to a 400-kW three- 
phase alternator. The output from this alternator 
can be synchronised with the mains supply so that 
a change-over from one to the other can be made 


18 


without interrupting the programme. The power 
house also contains two 30-kW motor generators 
which supply direct-current at 220 volts for the 


auxiliary apparatus, excitation and interlocking, and 
from which a 500-ampere-hour battery is charged. 
The machine room, the interior of which is shown 
in Fig. 3, contains the two main high-tension motor 
generators which feed the anodes of the valves in the 
final high-frequency and modulator stages. Each 
of these machines consists of an alternating-current 


The power of the Clevedon station is 20 kW, the wave- 

length being 203-5 metres, or 1,474 kilocycles, which is 
the same as was formerly used by Bournemouth and 
Plymouth. The general design of the station is similar 
|to that at Start Point, the principal difference being 
| that the input is fed to a modulator unit which consists 
| of three stages of amplification, each containing two 
| valves in push-pull. Triodes are used throughout 
| and the valves in the final stage are water cooled. There 
are three stages of amplification and the two parts o! 
the final amplifier each feed into separate output 
circuits and are choke-capacity coupled to the output 
transformer of the modulator unit. Either half of 
the final amplifier can be used alone if the other half 
should develop a fault or if the transmitter is to be 
operated at reduced power. The modulated output 
is fed to the mast radiator, shown in Fig. 1, through a 
concentric tubular feeder and aerial coupling circuits 
located in a small building near the base of the mast. 
The feeder and coupling circuits are in duplicate and 
the output of the transmitter can be switched to either 
feeder or to a water-cooled artificial aerial. 

The power supply for the station is derived from the 
mains of the North Somerset Electric Supply Company 
through two 200-kVA transformers which step down the 
pressure of the three-phase current from 11,000 volts to 
400/230 volts. From these transformers a supply is 
given to six hot-cathode rectifying valves, which, in 
turn, supply the anodes of the output and final modu- 
lator stages at 9,500 volts. This main high-tension 
supply is applied automatically in two direct steps 
at an interval of | second after the grid-bias, filament 
and auxiliary high-tension voltages have been switched 
on. The filament-heating current for the water-cooled 
valves is supplied by a motor-generator set, which is 
entirely automatic in action. 

The type of modulator used is that in which the mast 
itself forms the radiator, the mast being insulated from 
earth at the base. It is 375 ft. high and has a capacity 
ring at the top in the form of six equally-spaced arms. 
These arms are hinged so that the effective diameter of 
the ring can be altered to obtain the desired electrical 
constants for the operating wavelength. The mast 
is of steel-lattice construction and is supported by 





motor, which is coupled to a direct-current generator | 


three sets of stays evenly spaced around it. 
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LABOUR NOTES. 


Tue latest Trade Report of the United Patternmakers’ 
Association states that in May the number of unem 
ployed members of the organisation declined to 97. 
On sick benefit, there were 245—a decrease of 20 as 
compared with the previous month, while the number 
on superannuation remained, as before, at 686. The 
total membership is now 11,897. 


According to the writer of the editorial notes in the 
June issue of Man and Metal, the journal.of the [ron 
ind Steel Trades Confederation, sections of the industry 
in all districts are working well on the way to capacity. 

Furnaces and mills which for years have been practic- 
ally in a state of stagnation are.” he says, “ being 
brought into operation once more. Reserves of scrap 
are rapidly diminishing, and imports from America 
have been resumed. It is reported that during the past 
few weeks orders for scrap, aggregating over 110,000 
tons, have been placed in the States. Steel ingots and 
castings production in April amounted to 1,058,200 tons 
compared with 1,170,900 tons in March, and 938,600 
tons in April, 1938. Allowing for the Easter holiday 
and the shorter calendar month, the average daily rate 
of output in April shows an increase over March. The 
total production for the first four months of the year 
amounted to 4,011,900 tons and was only 4-3 per cent. 
helow the total for the first four months of 1938. South 
Wales and Monmouthshire, where the huge demand for 
sheets has been particularly felt, maintained its position 
with the highest output of 234,900 tons, with the North 
East Coast second with 228,500 tons. The announce- 


ment was made last month that, apart from a few minor | 


awdjustments, the general level of steel prices is to remain 
unchanged after June 30 for a further period of four 
months 

A memorandum by the Trades Union Congress was 
submitted at a sitting last week of the Royal Commis- 
sion on Workmen's Compensation, It claimed that the 
whole system of compensation for industrial injuries 
was based on principles which required fundamental 


revision and denied that piecemeal alterations in the | 


existing law could result in any substantial improve 
ment. Necessary changes could only be brought about 
by repealing the 1925 Act and substituting new legisla 
tion, based on principles including the transfer of admin- 
istrative functions to a State board and the setting up 
of a State accident fund with a monopoly of workmen’s 
insurance, out of which 
would be paid. Particular attention was drawn to the 
inadequacy of the present rates of compensation ’ 
ind the high proportion of cases where married couples 
with their dependents were compelled to seek public 
assistance Translated into actual cases, the figure 
represented a tragic story of homes broken up, of 
mounting indebtedness, and of illness brought about by 
under-nourishment and mental anxiety. 


compensation 


Sir Walter Citrine, giving evidence, expressed the 
opinion that the State Board should consist of a chair- 
man and six other members, all appointed by the 
The chairman should be a member of the legal 
two members should be appointed from 
nominees of the General Council of the T.ULC.: a 
further two should be appointed from 
nominees of employers’ organisations ; and the remain- 
ing two members should be appointed for their special 
knowledge of medicine and tinance. All should be 
salaried and whole-time appointments 


(‘rown 
profession ; 


mem bers 


(nother memorandum by the Trades Union Congress, 
submitted to the Royal Commission on Workmen’s 


compensation 
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question of generalising the reduction of the hours of 
work in industry, commerce, and offices. The resolution 
to that effect was submitted by the delegates of the 
Governments of France, the United States. Belgium. 
Denmark, and Norway—countries, Mr. Godart said, 
which had been and remained in favour of the reduction 
of hours of work and the establishment of international 
regulations for such reduction. It based the proposed 
postponement on the fact that many Governments 
would find it difficult to assume an international obliga- 
tion in this respect at a time when economic activity 
and the development and enforcement of social legisla- 
tion were gravely affected by the prevailing political 
insecurity. as a result of which a large number of 
countries had found themselves obliged to carry out 
extensive programmes of armament and _ national 
defence. 

The resolution seconded by Mr. Goodrich, 
Government delegate of the United States. Mr. Halls- 
worth, British workers’ delegate, said that they had 
been told on every successive occasion that the time 
was not ripe for reducing hours of work. Nevertheless, 
the workers’ delegates would not vote against the 
resolution Mr. Johaux, French workers’ delegate. 
said that he would vote for the resolution in the 
hope that the firm resolve of the democracies would 
soon bring the present international situation to an 
end in the renewal of peace. Mr. Watt, American 
workers’ delegate, said that to apply internation- 
ally a reduction of hours of work might jeopardise 
the potential capacities of the democratic forces just at 
the moment when they were needed most. He was willing 
to bear his share of responsibility for the concessions 
that they were obliged to make. The resolution was 
eventually carried by 90 votes to 2, the minority con- 
sisting of the New Zealand Government and Workers’ 
delegates. Sixty delegates abstained from voting or 
were absent. 


was 


Proposed amendments to the provisions for avoiding | 
disputes were discussed at one of the sittings last week | 
of the Amalgamated Engineering Union’s National | 
Committee. A composite resolution was moved, in- | 
structing the executive council to press for a revision | 
of the provisions and, failing satisfaction within six | 
months, to take a ballot of the members for or against | 
strike action on the subject. The resolution was | 
defeated by 23 votes to 15, two delegates remaining | 
neutral, 

After a long discussion on the subject of dilution, 
the National Committee of the Amalgamated Engineer- 
ing Union adopted the following resolution: * This 
National Committee instructs the executive to continue 
to oppose all forms of dilution until such time as the 
whole of the available skilled engineering workers are 
absorbed into industry on full-time employment. In 
order to assist in the provision of the means of defence, 
the executive be authorised to meet the Minister of 
Supply and the engineering employers to ascertain the | 
extent of the proposed expansion of our industry, and | 
to instruct the district committees on the steps neces- 
sary to preserve our trade rights in order that, on a 
return to normal times, we may resume the recognised 


} and normal practices of the industry.” 


Compensation last week, condemned the doctrine of! 


common employment, which excludes the employer's 
liability when injury is caused to a workman by the 
negligence of a fellow workman in the employment ot 
the same employer for the purposes of the same busi 
We submit,” the memorandum stated, “ that 
the modern developments of great undertakings, in 
‘arge number of workers are 
brought within the employment of the same employer 


Hess 


which an increasingly 
, 
has rendered more necessary than before the abolition 
of the doctrine. 
seamen, it was urged that accidents in the resene of 


On the question of compensation for 


human beings or the salvage of goods should be com 
pensa ble In the workers, the Act 
already recognised the principle that the T.U.C. advo- 
cated by providing that a workman engaged in rescue 
should be deemed to be emploved by the owner of the 
mine 


case of mine 


The Geneva correspondent of the Manchester Quar 


dian states that at a plenary meeting of the Inter 


national Labour Conference on Wednesday last week. 
Mr. Justin Godart, French Government delegate. pro 
posed the postponement to a future 


conference of the 


| 





A resolution dealing with the question of the probable | 
effects of the Government’s Military Training Bill was 
also adopted after various amendments had been con- 
sidered. Its aim was, in effect, to instruct the executive 
to direct the attention of the National Council of Labour 
to the position created under the compulsory 
Military Service Act, whereby skilled craftsmen may 
be called up for duty in their trades and occupations at 
conscript rates of pay. 


In the course of the discussion on the resolution, 
Mr. Little, the president of the Amalgamated Engineer- 
ing Union, said that the organisation was not campaign- 
ing against conscription ; there was not likely, he said, 
to be very strong opposition to it in the country. “ We 
have all the time.” he went on to say, * to keep Europe 
in mind, and we have to realise that something must 
be done, even by us, if necessary, to stop the march of 
aggression in Central Europe. It is the Amalgamated 
Engineering Union's policy to oppose conscription in 

the political arena, which means leaving the matter 
to the Parliamentary Labour Party.” 


According to the Manchester Guardian's Labour cor- 
respondent, Mr. Little also handed an unexpected 
bouquet to the War Office for its modern methods of 
mechanical training. Boys in the War Office training 
establishments were being trained to-day, he said, in 
the way boys should be trained—without compulsion 
and overbearing supervision, being given freedom to do 
a job as they wanted and allowed to find things out 
from his observation, 


for themselves, The results, 


| partial disability. 
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were excellent—far better than the training given in 
commercial engineering factories. 


The weekly organ of the International Labour Oftic« 
at Geneva states that in March last the Japanex 
Ministry of Social Welfare submitted to Parliament a 
statistical report showing the effects of industrial work 
on the health of young workers. This document makes 
a comparison of statistics, compiled by the Ministry of 
Education on the physical condition of young persons 
attending school, with those drawn up by the sickness 
insurance institutions for insured persons of the same 
age-groups. According to these statistics, the averag: 
height of school children of 12 years of age was 137-5 
centimetres for boys and 138-7 em. for girls, whik 
the average weight was 32-2 kilogrammes for boy. 
and 33-6 kg. for girls. For children of the same ay: 


employed in factories the averages were: Height 
141-2 em. for boys and 138-3 em. for girls; weight 


35-9 kg. for boys and 34 kg. for girls. These figures. 
it is claimed, provide clear evidence of the superior 
physique of young persons employed as workers, «x 
compared with school children at the age of admission 
to employment. rae 

As to the height of the children, working boys were 
2 per cent. taller on an average and working girls 
slightly smaller than school girls of the same age. Th 
weight of working children was higher for both sexes : 
10 per cent. for boys and | per cent. for girls. When 
the workers reach 13 years, however, the bad effects 
of industrial employment on the health begin to be 
felt. According to the statistics, the average height 
of school-children of that age was 143-8 em. (boys) 
and 144 em. (girls), workers of the same age averaging 
142-8 cm. (boys) and 141 em. (girls), while the average 
weight of school-children was 36-7 kg. (boys) and 
38-3 kg. (girls) the corresponding figures for young 
workers being 36-5 kg. (boys) and 36-8 kg. (girls). 
The difference increases with age. and, according to the 
same statistics, at 20 years students measured on an 
average 163-4 cm. (men) and 152-3 cm. (women), and 
weighed 55-4 kg. and 49-2 kg. respectively, whereas 
the workers were smaller by 3-8 em., or 3 per cent 
(men), and 5 em., or 3 per cent. (women), while thei: 
weight was less by 3 per cent. in the case of men and 
5 per cent. in the case of women. 


An article in the May issue of the Labour Review ot 
the United States Department of Labour, states that 
industrial-injury rates for the iron and steel industry 
showed very little change between 1936 and 1937. The 
frequency rate of the injuries remained practically un 
changed—15-38, as compared with 15-41 in 1936. 
The severity rate rose slightly, from 2-01 to 2-16. 
Alth ugh fewer employees were disabled in 1937, per 
milhon hours worked, the injured, on the average, 
suffered more serious disabilities than was the case in 
1936. This fact is reflected in the increase in the 
number of permanent partial disabilities, per 1.000 
injuries, and in the average days lost per permanent 
There were 64 such permanent 
partial disabilities, per 1,000 injuries, in 1937 as against 
59 in 1936, and the average time-loss charge per injury 
rose from 784 to 830 days. Similarly, the temporary 
total disabilities were relatively more serious in 1937 
than in 1936, with an increase in the average dava lost 


from 22 days, per disability, to 25. 





For the entire industry employee-hours worked in 
creased from 1,011 million in 1936 to 1,084 million in 
1937, disabling injuries increased from 15,584 to 16.670 
and time lost from 2,035,000 days to 2,346,000. The 
increases were 7-1, 7-0, and 15-3 per cent., respec 
tively. In terms of specific types of disability, ther 
were. in 1937, 108 deaths or permanent total disabili 
ties, 1,070 permanent partial disabilities, and 15.42! 
temporary total disabilities. 








Sournh Wates Tin-PLate INpdustRY.— During the 
seven days ending June 8, a total of 7,505 tons of tin 
plates was shipped from Nwansea Harbour, agains! 
4,095 tons in the previous seven days and 4,403 tons im 
the corresponding period of 1938 


HENRY SAXon SNELL PRize.—-Founded to encouray: 
improvements in the construction or adaptation “ 
sanitary appliances, the Henry Saxon Snell Prize ts 


awarded by the Council of the Royal Sanitary Institut 
at intervals of three years. The Prize for 1939 will 
comprise 50 guineas and a Silver Medal of the Institute. 
and is offered for an essay describing suggested improve 
ments in the construction or adaptation of sanitars 
appliances. The essay must not consist of more than 
5,000 words and should be illustrated by drawings and 
sketches. It should bear a nom de plume and must !« 
delivered on or before September 30, addressed to tl 
secretary of the Royal Sanitary Institute, 90, Buckingham 
Palace-road, London, 8.W.1, from whom further particu 
lars may be obtained 
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Fie. 5. PuLvEeRIsina 


THE BRANCEPETH COAL- 
PULVERISING WORKS. 


THE advantages of pulverised coal as fuel for steam 
generating plants, metallurgical furnaces and so forth 
are readily recognised when the burners are seen in 
operation, but they are less obvious in the grinding 
room of an installation, as the plant therein generally 
looks rather formidable both from the point of view 
of first cost and maintenance, while in most cases it 
is noisy in operation and sometimes takes up space 
that can ill be spared. All these objections, however, 
disappear if the coal can be supplied to the user in 
. ready-pulverised condition. To meet such a demand, 
Messrs. The Standard Pulverised Fuel Company, 
Limited, 4-5, Norfolk-street, Strand, London, W.C.2, 
have recently put in service a second works for 
the manufacture of “ Pulverite,’ a pulverised coal 
which is delivered to the consumer’s works in tank 
vehicles, either by road or rail as may be most con- 


venient. The new works are known as the Brancepeth 
Works and are situated at Willington, Co. Durham. 
They were formally opened on Wednesday, June 14, 


by Mr. Geoffrey Lloyd, Secretary for Mines, and Messrs. 
lhe Standard Pulverised Fuel Company have been 
issisted in their construction by loans granted by the 
Government from the Special Areas Fund and by the 
Nuffield Trustees, an action which may be taken as 
evidence that the utility and practicability of the 
roduct is recognised. Mr. Lloyd, at the opening 
eremony, stated that in the last 10 years the consump- 
tion of pulverised fuel had risen from 2,750,000 tons 
to nearly 6,500,000 tons. 
rhe Brancepeth works is laid out to accommodate 
wo Pulverite producing units, each having a weekly 
itput of 1,250 tons. At the moment, however, 
lv one of these units has been installed. The plant 
s illustrated in Figs. 1 to 6, on this page, and on page 
746, Fig. 1 being a general view. The coal is, of course, 
ill British, and is specially screened and washed, being 
n from the colliery washery by means of the enclosed 
lined belt conveyor seen to the left of Fig. 2 to 
top of a cylindrical bunker having a storage capacity 
of 600 tons. This bunker has a conical bottom and the 
raw coal is withdrawn from it by a rotary table feeder 
id delivered by the gantry-supported belt conveyor 
the centre of the illustration into the works proper. 
rhe coal is discharged from the belt conveyor into the 
wet-coal bunker from the base of which it is delivered 
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to a Ruggles-Coles drier of the double-tube type. 
This drier, seen in Fig. 3, is an inclined rotating drum 
30 ft. long by 5 ft. in diameter, the coal passing down 
it in a manner generally similar to the travel of clinker 
through a cement kiln. The heat necessary to remove 
the free moisture from the coal is provided by a gas 
furnace at the feed end of the drier, i.e., at the end 
on the left of the illustration. The temperature of the 
drier is controlled automatically, and both the tem- 
perature of the gases from it and of the coal are 
continuously recorded on thermograph charts. 

The dried coal leaves the drier at the end seen at 
the right hand of Fig. 3, by way of a chute which 
spreads it in a thin layer on a slow-moving belt conveyor. 
The coal, which is, of course, warm when deposited on 
the belt, cools gradually as it travels along, any dust 
being extracted by passing under the suction of a 
cyclone separator. The coal is visible during its 
transit and its condition can therefore be readily 
ascertained. It is completely dry by the time it 
reaches the end of the cooling conveyor, where it is 
deposited into a bucket conveyor which elevates it 
to the dry-coal storage bunker. This, which is side 
by side with the wet-coal bunker, is visible behind 
the cylone separator in Fig. 3. The wall at the extreme 
left of this illustration separates the drying room from 
the pulverising room, the interior of which is shown 
in Fig. 5, above. The coal is withdrawn from the dry- 
coal bunker by a chain feed which passes through 
this wall, and is delivered to the main pulveriser. This 
is a ball mill of the air-swept type, the rotating steel 
drum containing 8 tons of balls and being driven by a 
150-h.p. motor. The initial classification of the 
powdered coal is effected in the primary separator 
in the air circuit from the mill, the product from which 
is deposited in the large cyclone separator seen to 
the left of Fig. 5. The coarse particles rejected from 
this separator are removed from its base and are 
elevated to two rotary mechanical separators. These 
effect a further classification and remove the bulk 
of the fine coal particles, the material too coarse for 
the Pulverite fuel being conveyed back to the feed 
end of the ball mill for further grinding. The dust 
picked up from the cooling belt is passed through the 
separators for classification. The whole of the mill 
and classification system operates under a low vacuum 
in order to prevent dust escaping from any part of the 
plant. The finished fuel is carried from the classifying 
equipment by a pad of inclined elevators to service 





6. GrapEp-Propucts Room. 


Each 
of these bunkers has a storage capacity of 150 tons 
but they have different functions. That on the right of 
Fig. 1 is for loading rail tank vehicles as may be inferred 
from the railway line visible towards the left of the 


bunkers, one on each side of the building. 


illustration. The other bunker is for loading the road 
tank vehicles, an operation shown in progress in Fig. 4. 
Both bunkers have telescopic discharge chutes, so de- 
signed that the vehicles can be filled rapidly and cleanly. 
The vehicles for road and rail transport naturally differ 
in both size and type, but the Pulverite is discharged 
from them pneumatically in both cases: The railway 
vehicles hold 15 tons and the road vehicles 6 tons. 

The normal Pulverite fuel is manufactured within 
close limits of specification as regards analysis, ash, 
moisture, calorific value and fineness, and its high 
grade makes it suitable for most purposes. There 
are, however, certain processes which require fuel of 
particular characteristics and separate equipment is 
provided in the works for producing these special 
fuels. This equipment is situated in the graded- 
products room, an interior view of which is given 
in Fig. 6. The plant consists of a ring-roll mill, 
seen to the left, and a special classifying system, part 
of which is seen to the right. The mill is fed with coal 
from an overhead storage bunker, which receives its 
supply from the dry-coal storage bunker and the 
finished product is collected into bins below which are 
bagging devices. The various grades are packed into 
four-ply paper sacks containing about 1 cwt. each 
and are then stacked, in accordance with their classifi- 
cation, in the storage room. , The stock is tested 
periodically and no signs of deterioration are visible 
after periods of upwards of two years. 

The works contains a garage for the housing of the 
road and rail vehicles, and in the same building are 
the offices, mess room, central-heating plant, stores 
and other departments. All the most modern develop- 
ments for producing powders of consistent grade and 
quality are embodied in the works equipment, and the 
Safety Regulations recently introduced by the Home 
Office for machinery concerned with the drying and 
pulverising of coal have been carefully observed. 
This, in itself, is an argument in favour of transported 
pulverised fuel, since the risks attendant on coal drying 
and pulverising are by no means negligible, and the 
responsibility, by centralising production, is trans- 
ferred from the consumer’s shoulders to those of the 
producer. 
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THE HISTORY OF STEEL 
CASTINGS.* 


By W. B. Lake. 


Avrnovuenu steel had been made in this country 
since 1609, mainly by the cementation process, it 
was not until about 1740 that the manufacture of 
steel castings became possible. Benjamin Huntsman, 
a watchmaker of Doncaster, desiring to improve the 
quality of his watch springs, invented the crucible 
furnace. Huntsman was of German parentage but 
a native of Lincolnshire. Prior to his time it was 
customary to use shear steel or cemented bar. As at 
no time during its manufacture had it ever been 
liquid, it contained slag, and this obviously created 
difficulties in the manufacture of such thin-sectioned 
articles as watch and clock springs. By melting the 
cemented bar the slag was removed by decantation. 

There can be no doubt that, from the very early 
days of crucible steelmaking, attempts were made to 
make castings, but progress in those days was slow 
owing to poor communication. For instance, there 
was @ lapse of about 70 years before the process crossed 
the Atlantic. The first successful manufacturers of 
crucible steel in the United States were the brothers 
Garrard, who established themselves in business at 
Cincinatti in 1831, the family originating from Lax- 
field, Suffolk. The earliest record of steel 
in Germany is the manufacture of steel rolls using 
cast-iron moulds by Friedrich Krupp, of Essen, as 
early as 1832. However, the first individual to make 
steel castings in non-metallic moulds by a process 
involving the use of wooden patterns was Jakob 
Mayer, of Bochum. In his earlier days, his enterprise 
was confined to the manufacture of steel ingots for 
forging, and by 1850 ingots weighing up to 3 tons 
were being made; but from the beginning Mayer was 
interested in producing finished steel articles by casting 
metal directly into sand or loam moulds. Success was 
achieved in 1851, and in the following year he exhibited 
some cast-steel bells in Diisseldorf. Several peals of 
bells were delivered to a number of churches in 1853. 
The first steel castings in the United States were 
made by the William Butcher Steel Works, now the 
Midvale Company, in the late 60's. 


castings | 


During the next fifty years there was an ever- | 


increasing production of crucible-steel castings despite 
the inventions of Bessemer and Siemens, but the 
general run of material made for the British market 
was medium-carbon steel, In 1904, the late Mr. F. H. 
Crittall, of Braintree, founder of the metal-window 
industry, received information that steel castings could 
be produced more cheaply than malleable-iron cast- 
ings for metal-window fittings. He therefore sug- 
gested that I should accompany his son, Mr. (now Sir) 
Valentine Crittall, to the Continent to investigate the 
matter. Together we visited a number of foundries 
in Holland and Germany, and discovered that this 
particular crucible process had its origin in a works 
at Bonn, operated by Monkemoeller and Company. 
An inspection showed it to be working successfully, 
and large quantities of sound castings possessing 
good physical. properties were being produced. Un- 


fortunately, they were unsuitable for Mr. Crittall’s | 


purpose, as the cost was too high and the finish too 
rough. Because this process yielded mild-steel cast- 
ings, which in 1900 were still not produced in either 
Sheffield or Scotland, my company entered into an 
agreement with the Monkemoeller concern by which 
they undertook to supply the necessary furnaces and 
working details. A new foundry was built and pro- 
duction started in September, 1906. ‘The 
consisted of melting Swedish wrought-iron scrap in 
plumbago crucibles, and the great was the 
addition of a ymall quantity of aluminium to the 
molten metal. The product was marketed as Millen- 
nium wrought-iron castings. 

The Bessemer Process._-The Bessemer 
became a practical proposition in 1858, when Robert 
Mushet provided the means of killing the steel by 
spiegeleisen or ferro-manganese additions. This pro- 
cess takes for granted the production of liquid cast 
iron, and this affords opportunity to interject an 
interesting American sidelight. It was in 1643 that 
the first iron foundry was established in the United 
States, at the village of Hammersmith, now called 
Lynn, about 10 mi'‘es from Boston. The second 
foundry was established three years later in the same 
area at Braintree, while the third was at Raynham. 
It is interesting to observe that America had an iron- 
foundry industry almost one hundred years before 
Huntsman invented the crucible process, and, judging 
by the names of the villages, men from East Anglia 
were largely responsible for its initiation. 

While there is some doubt whether the theoretical 
concept of the pneumatic process of steelmaking was 
due to Sir Henry Bessemer or Mr. William Kelly, it 
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residential address delivered at the International 
Foundry Congress in London on Tuesday, June 13, 1939. 
Abridged. 
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is generally agreed that its success was due to Bessemer’s | 
mechanical genius and Mushet’s application of metal- | 
lurgy. Unquestionably, the original Bessemer process 
was used for the production of steel castings; for 
instance, the Pittsburgh Steel Castings Company, a | 
crucible-steel concern, installed in 1881 a 5-ton Bessemer 
converter for this express purpose. This date is prior 
to the appearance of the various modified tuyére | 
systems introduced between 1880 and 1900. More- | 
over, it is interesting to note that varying angles of 
blast were envisaged by Sir Henry Bessemer in 1862. | 
He arranged for horizontal blowing to take place in 
a converter mounted on axes which admitted the placing | 
of the tuyéres at any depth below the surface of the 
metal or above it if desired. 

In 1884, the Robert type of converter was put into 
practical operation for the purpose of making steel 
castings at the Stenay Works, Meuse, in France. | 
Robert’s early experiments at Stenay on the Franco- | 
Belgian frontier were so successful that in 1887 M.| 
Cambier-Dupret installed two converters of this type | 
in his works at Marcenelle. M. Cambier has sent me, | 
through M. Paul Fassotte, his impression of those | 
early days. Nothing was known as to the quality | 
of the iron necessary to produce steel suitable for | 
castings. Experience showed, however, that hematite | 
imported from Middlesbrough gave the most reliable | 
results. It is difficult to imagine the troubles that 
those early steelmakers must have encountered with- 
out a laboratory, or a knowledge of either blowing | 
times or pressures. What would be described to-day | 
as a reasonably good heat of steel was then an excep- | 
tion, and credence can be given to the story—for it was | 
confirmed in English practice too—that a casting | 
free from blowholes was looked upon with suspicion. | 
The market at that time was the colliery industry | 
situated around Charleroi, where the new steel castings | 
at least gave results superior to those yielded by grey- | 
iron castings for rolling stock. As the quality im- | 
proved, so new markets were found and steel castings | 
achieved a recognised position as a material of con- | 
struction. The early specifications were quite modest, 
and 26 tons to 28 tons per square inch tensile, associated | 
with 12 per cent. to 13 per cent. elongation, was con- 
sidered adequate. The making of steel was surrounded | 
by a great deal of mystery and it was generally accepted 
that the blowers could detect by smell whether a heat 
of steel would be satisfactory or otherwise. It was 
considered essential for pig-iron to carry a minimum 
of 2 per cent. silicon for the production of good steel, 
while a brick lining lasting more than ten heats was 
deemed of outstanding merit. Carburisation was 
carried out with coke and a high carbon content was 
normal, so that annealing from eight to ten days was | 
considered necessary to ensure adequate malleability. 

Shortly after the installation of the Robert, con- | 
verter, a M. Léonard became a sub-contractor in the | 











Stenay works. He bought the liquid steel, pro- 
vided his own labour, and sold the castings. This | 


portion of the works, which made quantities of steel 
axleboxes for the Compagnie du Nord, was, and is 
to-day, known the ‘* Congo ”—the implication, 
warranted in the early days, being that the men worked 
and looked like niggers. 

About 1889, a French engineer, Mr. Alexandre 
Tropenas, while managing the works of the Société 
Industrielle de Fonderie de Bronze, induced his direc- 
torate to create a steel foundry based on the Robert 
steel-making process, but the tests, extending over | 
six or eight months, were not deemed to be too reliable. 
However, he carried out experimental work that 
appeared promising and when, in May, 1890, he met the 
late Mr. Alfred E. Wells, director in charge of Messrs. 
Edgar Allen’s steel foundry, discussion revealed that 
he was overcoming the very trouble that was being 
encountered in Sheffield. As a result, an arrangement 
was entered into for Mr. Tropenas to continue his 
experiments, backed by the resources of the English 
company. was finally achieved, and the 
system was extended to many foundries in the United 
Kingdom. Yet the true superiority of the Tropenas 
over the Robert is still a matter of speculation. A 
Robert converter was installed in the Atlas Works 
of Messrs. John Brown and Company about 1890, 
and functioned with complete Moreover, 
about this time, there were 14 Robert converters in the 
United States. 

It was not until 1897 that the Tropenas was installed 
in Germany, the first plant being ordered by C. Krau- 
theim, of Chemnitz. The works manager of this 
concern, Herr Alexander Zenzes, a few years after, 
set up in business as a manufacturer of small con- 
verter plants, having modified the design to suit 
German conditions, and in the course of time he in- 
stalled a large number. There 
ventions based on the original Bessemer system until 
1906, when, at Darlington Forge, Mr. W. Stock started 
his experiments directed towards melting by oil fuel 
and blowing in one and the same vessel. By 1908, 
he had patented the process in all countries. The 
installation was made by Messrs. Thomas 
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| ments and obtained patents. 


were no further in- | 
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Summerson and Sons, of Darlington, and by 1913 th. 
process had established itself in the United Kingdom. 
France, Belgium and the United States. 

The Siemens Process.—It has been authoritatively 
stated that the Siemens regenerative gas-fired furna:: 
was perfected prior to Bessemer’s master patent of 
February, 1856, but although large-scale experiment. 
were carried out in England and in France, it was not 
until Dr. C. W. Siemens collaborated with Emile and 
Pierre Martin in 1864 that real success was achieve: 
The Martins contributed the steel-making process to 
the Siemens gas-fired furnace, and the process is known 
in English-speaking countries as the Siemens furnac: 
and on the Continent as the Martin furnace. Th 
process was introduced into America in 1868, at th: 
works of the New Jersey Steel and Iron Compan, 
but whether the plant was used for ingot-making 
steel castings I have not been able to ascertain. |) 
England, however, drawings were got out in 1862 | 
Dr. Siemens for Mr. Charles Atwood, the proprieto 
of Messrs. Stanners Close Ironworks, Wolsingham, (o. 
Durham, for the manufacture of steel castings. This 
furnace was operated by Mr. William Shaw, founder of 
Messrs. William Shaw and Company, Limited, of 
Middlesbrough, and it was here that the dredge: 
buckets for the Suez Canal and some for the Panam 
Canal were made, 

Although Krupps started to manufacture castings 
in 1863, they used no process other than the crucib| 
until 1886, when they absorbed the Asthower works 
at Annen, this being the first concern to utilise the 
Siemens furnace for the manufacture of steel castings 
in Germany. Krupps certainly installed Siemens 
furnaces in 1871, and Bochum in 1873, and gradually 
other steel foundries used both the acid and basi 
open-hearth furnaces for making steel castings 
Among the works employing the acid process was the 
Oeking works at Diisseldorf, the products of which 
became famous. The Siemens furnace was intro 
duced into the works of the Steel Company of Scotland 
in 1873, but it was not until 1880 that the process was 
used for making steel castings. The plant used 
initially was an 8-ton capacity furnace, for making 
general engineering castings. The capacity was in- 
creased from time to time until it attained two 40-ton 
furnaces. 

Electric Furnaces.—In the development of the electri 
furnace, Siemens certainly carried out some experi 
The Kjellin furnace was 
tried in Sheffield about 1908, before the advent of th. 
electrode furnaces. The Héroult, and the Stobie 
design of Electro-Metals furnace, were introduced into 
Sheffield in 1911, but these were not installed for 
making steel castings, and historians credit my com 
pany in 1910 with the distinction of being the first 
foundry in the United Kingdom to install an electric 
furnace for the sole purpose of making steel castings. 
The crucible business having made good progress. 
there was a distinct incentive to search for a process 
capable of giving really mild easily-machinable cast 
ings. Our friends, the Monkemoeller Company. ot 
Berlin, were, in 1910, successfully making steel cast- 
ings in the Stassano furnace, and they recommended 
me to make a similar installation. After visiting their 
works, I decided to study the potentialities of the 
tirod and Héroult furnaces installed in plants located 
in South-East France. I therefore visited these plants. 
and on my return to England I decided to install a 
single-phase Héroult furnace. It was built by Messrs 
Campbell Gifford and Company and had a capacit) 
of 2 tons. Current was applied through two round 
amorphous-carbon electrodes, and generated by an 
alternator driven by a Westinghouse gas engine. It 
produced good steel, but the refractory costs wer 
very high owing to the electrodes being too near to 
the back wall, which involved rebuilding each week. 
The furnace worked regularly until 1916, when it was 
replaced by three larger furnaces. 

Unquestionably the United Kingdom lagged behind 
the Continent in the early development of the electri 
furnace. In 1905, Richard Lindenberg, of Remscheid. 
installed the first Héroult furnace, but this was fo1 
the manufacture of tool and special steels, the first 
installation for steel castings being made in 1S 
About this time, A. Stotz, of Stuttgart, installed « 
Girod furnace. In Italy, the pioneer work of the lat: 
Commendatore Vanzetti in the field of electric furnace= 
and of steel castings is universally recognised. Whil 
the British entered the field somewhat late, they made 
a serious contribution to design and wiring systems. 
and some dozens of English-made furnaces wer 
installed in France, Italy and Spain during and imme 
diately after the war. 

Although the United States were well to the fore in 
the development of the electric furnace, it was not 
until the same year that we started our electric furnac« 
in Braintree that electric steel castings were made in 
America. Originally, all the electric steel castings 
were made on basic hearths, but during the war 4 
change-over was made to acid hearths, and to-day we 
find that, with the exception of manganese steel, ‘) 
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per cent. of America’s electric steel castings are made 
on acid hearths. The first electric furnace in Switzer- 
land was of the Héroult type. It was put into service 
in October, 1907, at the works of George Fischer, 
Schaffhausen. The founder, Johann Conrad Fischer, 
was a constant visitor to this country between 1790 
and 1840, meeting most of the celebrities of the engin- 
eering world, including James Watt. The first electric 
furnace was installed in Spain during 1917, at Bilbao, 
by my friend Mr. V. C. Faulkner, but it was not regularly 
used for steel-casting manufacture. At the present 
time the high-frequency furnace is used chiefly for the 
production of special tool steels, but in some instances 
it is used in the production of steel castings. In 
October, 1928, my company installed the first high- 
frequency furnace for steel castings. It was employed 
in making magnetic letters, which are so small that 
in some cases a8 Many as a score are required to weigh 
| oz. 

Pulverised-Fuel Fired Rotary Furnaces.—This pro- 
cess as adapted for steel making has scarcely emerged 
from the experimental stage. In 1930, a 5-ton Sesci 
type of pulverised-fuel fired rotary furnace was in- 
stalled at Neufmanil in the French Ardennes. An 


experimental cast of steel was made and no insur- | 


mountable difficulties were encountered, and even 
though the product was somewhat wild, some of it was 
cast in moulds prepared to receive malleable iron. Mr. 
Georges Fosseprez, managing director of the Mons 
Foundry Company, was present on this occasion, and 
thereupon decided to install two small furnaces for 
making steel castings. Trouble was experienced in the 
direction of carbon control, but it was overcome by 
installing improved fuel-grinding machinery. About 
the same time as the Mons plant was started, Mr. W. 


Scott, of Sir W. G. Armstrong-Whitworth and Com.- | 


pany, also started making steel castings in a Sesci 
furnace, but the plant was not used exclusively for 
this purpose. 
for the sole purpose of making steel castings was in 
the Crewe works of the London Midland and Scottish 


The first plant installed in Great Britain | 


Railway Company, and was put into commission in | 


September, 1935. The first steel castings were made 
in the Brackelsberg furnace in September, 1932, at 
Bofors, but systematic production can only be counted 
upon from June, 1933. 

No address upon any phase of the history of steel 


castings can be complete without paying tribute to | 


Sir Robert Hadfield’s invention of manganese steel 
in 1888. For a long time this constituted the sole 
special steel made in the foundry, and gave to it an 
advertisement such as has never been equalled in any 
other branch of the industry. The three major in- 
ventions from which the steel foundry has benefited 
were made by British subjects of foreign origin. Hunts- 


man’s parents were German, Bessemer’s were French | 


refugees, and the Siemens brothers were naturalised 
British subjects of German origin. It is significant 
that only in very recent years has the steel foundry 
commanded the serious attention of research, but 
at the present time there are two research committees 
engaged on this important work, namely, the Steel 
Castings Research Committee of the Iron and Steel 
Institute and the Steel Castings Section of the Technical 
Committee of the Institute of British Foundrymen. 








THE INSTITUTION OF AUTOMOBILE 
ENGINEERS: OXFORD MEETING. 


Tuts year’s summer meeting of the Institution 
of Automobile Engineers will be held in the Oxford 
district from Friday, June 30, until Sunday, July 2. 
The programme of the meeting is as follows :— 

Friday, June 30.—At 3 p.m. 
Works, Oxford, of Messrs. Morris Motors, Limited. 


In the evening, a dinner will be held at the Randolph | 


Hotel, at which short addresses will be given by 
prominent representatives of the City, the University 
and local industry. 

Saturday, July 1.—Leave at 11 a.m. by steamer 
for Abingdon-on-Thames, where lunch will be served. 
In the afternoon the party will go on to Shillingford 
and will disembark to participate in the Graduates’ 
tally at The Beau Regard. At 7.15 p.m., members 
will leave for Wallingford, where, after dinner, at 
5.30 p.m., an informal evening will be held at the 
Masonic Hall. At midnight the party will return to 
Oxford by motor coach. 

Sunday, July 2.—At 10.30 a.m. Commencement of 
a tour of the chief Oxford colleges, conducted by 
Official guides. This tour, which will conclude 
meeting, terminates at approximately 12.30 p.m. 








BRIMSDOWN GENERATING STATION: CORRIGENDUM. 

We are advised that the grit collectors incorporated 
with the Howden induced-draught fans at the above 
station, were constructed by Messrs. James 
and Company (Land), Limited, Caxton House, London, 
S.W.1, and not by Messrs. Davidson and Company, 
Limited, as stated on page 616, ante. 


Visit to the Radiator | 


PARKER’S “ROMAN ’’ CEMENT.* 
By A. P. Taurston, D.Sc. 


“Roman” cement was the invention of James 
Parker, who carried on business in Lambeth and South- 
wark. In his patent of 1791 (No. 1,806) for ‘‘ Method 
of Burning Bricks, Tiles, Chalk,” etc., he is described 
as of Christchurch, in the County of Surrey, Gentleman. 
His second patent, granted in 1796 (No. 2,120) for 
“Cement or Terras to be used in Aquatic and other 
Buildings and Stucco Work,” covers the “ Roman” 
cement. In this document his address is given as 
Northfleet, Kent. His place of business was in Pedlar’s- 
acre, Lambeth, until about 1800, when he moved to 
Bankside. 

About this date there appeared a pamphlet on 
“Roman Cement, Artificial Terras, and Stucco ’—the 
first time Parker’s Cement is termed ““ Roman ” cement. 
In this pamphlet a letter from Thomas Telford, dated 
April 12, 1796, strongly recommends the use of it 
instead of Dutch Terras. Despite Telford’s backing, 
it is doubtful whether during the life of the patent it 
was used to any extent for engineering work. 


Wyatt and emigrated to America. 
taken place before 1810, when the term of the patent 
expired, 

Between 1810 and 1820 the cement was growing in 
favour; in 1818, the Board of Ordnance put up a mill 
at Harwich. Then in 1830 we have the report of 
Major-General Sir Charles Pasley, Director of the 
Royal Engineers Establishment at Chatham, Observa- 
tions deduced from Experiments upon the Natural Water 
Cements of England and on the Artificial Cements, and 


in 1838 the same author’s Observations on Limes, Cal- | 


careous Cements, Mortars, Natural and Artificial. In 


building and civil engineering works, between 1796 | 
and about 1850, the word ‘“‘ cement ’’ meant Parker’s | 


” 


“Roman” cement. Since that date it has come to 
mean “ Portland ” cement. 

Roman cement appears to have been made first on 
the coast of Kent, but later mainly in Essex, parti- 


cularly at Harwich, which remained to the end its | 


chief seat in this country. Captain John Washington, 
of H.M.S. Shearwater (Report J'idal Harbour Commis- 
sion, 1845) stated that the traffic in cement-stone 
began at Harwich about 1812. In 1823, certain 
coopers who made powder barrels at the Gunpowder 


Factory at Waltham Abbey were appointed to make | 


cement casks for the Harwich cement factory. Appar- 


ently, the Ordnance Mill was the only one at Harwich | 


up till 1826. 

In 1832, there appear to have been five mills at 
work in the Harwich district. 
between 400 men and 500 men were engaged solely in 
the cement trade at Harwich. The cement was packed 
in casks of about 4 cwt., and sold in London at 7s. 6d. 
per cask. 

In 1852, the jurors of the Great Exhibition reported 
that “The price of Roman Cement is now from 30s. 
to 40s. per ton, and upwards of two millions of bushels 
are annually made from the material obtained by the 
Essex Coast, near Harwich.” 


gradually drove Roman cement out of the market. 
In 1859, only two firms appeared to make it in Essex— 
Cobb and Taylor, of Hythe Quay, Colchester, and 
J. Pattrick, of Dovercourt. The latter was the last to 
make it in the county, but ceased to do so in 1890. 
Roman cement was manufactured from hard stone- 
like concretions called septaria, but known locally as 
“‘ cement-stone ” or “ rock-stone.”” Before the manu- 
facture began there were large accumulations of these 


septaria lying on the coasts of Essex and Kent, where | 


they had been washed out of the cliffs by the action 


| of the sea. 


the | 


Several methods were employed for gathering the | 


stone. It would be collected on the seashore where 


bared ; also at low tide men probed the sand to find | 


the stone, and then it would be recovered. This 
practice gave rise to litigation, and in some places was 
stopped for fear of injury to the cliffs. It was at 


Harwich, where the greatest quantity was required, | 


that the worst trouble was experienced. In 1845, a 
Government regulation was made at Harwich prohibit- 
ing the digging of stone within 50 ft. of the cliffs. 

The enormous quantity removed from the cliffs at 
Harwich and Felixstowe may be gathered from a report 
made to the Admiralty in 1845 that “ since 1812 up- 
wards a million tons of this stone have been carried 
away from the shores.” 

The Commission of Harbours of Refuge, which sat 
in 1845, recommended that the removal of stone should 


be stopped immediately, and a breakwater constructed | 
These | 


to restore the former direction of the tide. 


| measures were adopted, and the destruction of Harwich 


Howden | 


Harbour thereby averted. 
Then began the practice of dredging for cement- 


* Paper presented at the Newcomen Society’s Summer 
Meeting at Ipswich, on Thursday, June 8, 1939. Abridged. 


It has | 
been stated that Parker sold his patent to Samuel | 
The sale must have | 


In 1845, it is estimated, | 


About the middle of | 
the century, the superiority of Portland cement | 





The number 
of smacks, each carrying a crew of three or four men, 
which were engaged solely in this work of dredging, 


stones on the sea bottom near the shore. 


formed a remarkable feature of the industry. In 1845 
it was estimated that they numbered between 200 and 
300, and in 1851 between 300 and 400. The smacks all 
appear to have been cutter rigged. Few of the boats 
were registered at Harwich, most coming from Kentish 


ports. 

Most dredging was carried on at the West Rocks, off 
Walton-on-the-Naze, where the currents had accumu- 
lated a vast heap of septaria. The dredger men 
received about 5s. per ton for the stone. A certain 
amount of dredging was done elsewhere off the Essex 
coast. In 1848, cement stone was dredged off Bright- 
lingsea. 

It must have been in 1845 or 1846 that Sir Robert 
| Peel announced in Parliament his intention of taxing 
the cement stone, fearing its exhaustion, and hoping 
thus to reserve a sufficient supply for Government 
works. When Aspdin heard of this, he addressed Peel 
on the subject and intimated that he need not be 
alarmed about the supply of Roman cement, as he 
had a material which far surpassed it; Peel was 
apparently satisfied, and the proposed tax was aban- 
doned. Those who visited Walton-on-the-Naze in 
| the early ‘seventies will recall the fleet of smacks 
dredging off the town, but their business was then 
declining. 

At Walton-on-the-Naze the rights of collecting rock- 
stones were worked by the Lord of the Manor. The 
Lord of the Manor of Walton, Edward Chapman, 
appears in the rate book, from 1886 onwards, for 
“Cement Stone Gathering, Stone Point Workings.” 
No earlier rate books are available. Stone Point is 
on a low-lying island to the North West of the Naze. 

A case of great interest in connection with the history 
of cement was heard before Mr. Justice Morton in the 
Royal Courts of Justice in January, 1938. By a 
conveyance dated March 15, 1811, the Lord of the 
Manor of Walton, Charles Pearson, sold the whole of 
his rights to Thomas Scott and others, “save and 
except and reserved out of the present grant and 
| release unto the said Charles Pearson his heirs and 
assigns for ever the benefit licence and liberty of 
collecting copperas stones rock stones and noddles of 
| clay or argillaceous productions used in the making of 
cement and all other substances of a mineral or other 
nature which are used or useable for the formation of 
cement and which now are or at any time hereafter 
may be found in upon or about the sea shores or 
|lying within the said manors or Lordships or either 
| of them or any part or parts thereof or the royalties 
liberties or franchises thereof with full and free liberty 
and authority without rent or compensation from time 
to time to lay the same on the banks and shores of 
the sea in the said manors and to cart convey and 
| carry away the same,” etc. The case turned upon the 

construction of the above exception, and this in turn 
upon the construing of Parker’s specification No. 2,120, 

1796. 

| The similarity of the language in this deed and 
Parker’s specification may be noted. Compare the 
phrase in Parker’s specification, 

** Any argillaceous stone, then, corresponding with 
this description, whether known by the name of 
noddles of clay, or any other name, is the sort and 
kind only that I mean to appropriate to my own use 
in the " hoeneatition > of my cement,” 

with the phrase of the conveyance above, i.e. :— 

“rock stones and noddles of clay or argillaceous 
productions used in the making of cement... 
which are used or useable for the formation of cement.’’ 
I have read through all the specifications relating to 

| cement manufacture, and can find no other specifica- 
tion using these specific or dialect terms. I feel sure 
that Parker’s specification must have been before the 
| people responsible for drawing up this conveyance 
and, moreover, that the conveyance gives the true 
solution of the long debated meaning to be attached 
to the word “ fermentation” in fact, that it is a clerical 
error of the word “ formation.” 

Referring again to Parker’s specification, the word 
| * water,” on page 1, appears to be a clerical error for 
|** mortar.” It occurs again in the next line in con- 
junction with the word “ cement.” I have consulted 
the roll in the Public Record Office, and find that the 
clerical errors ‘ fermentation’ and “ water” are 
inscribed on the roll. Obviously, the Queen’s Printer 
was correct in printing these errors. 

Pasley, in his book Observations on Limes, Calcareous 
Cements, Mortars, Natural and Artificial, London, 1838, 
| states that ‘‘ Of all the authors who have investigated 
the properties of calcareous mortars and cements, from 
time immemorial to the present day, Smeaton appears 
to me to have the greatest merit; for although he 
found out no new cement himself, he was the first who 
discovered, in or soon after the year 1756, that the 
real cause of the water-setting properties of limes and 
cement consisted in a combination of clay with car- 
bonate of lime.” (The experiments were carried out 
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by Cookworthy, a chemist, who introduced the manu- 
facture of china from China clay into England. He 
dissolved the lime by an acid, leaving after effervescence 
a residue of clay.) “* The natural cement of England, 
most improperly and absurdly termed * Roman Cement,’ 
though the discovery of their properties and use is as 
much a modern discovery as the steam engine, and 
of more recent date, possesses an infinite superiority 
over all other hydraulic mortars, not excepting puzzo- 
lana, which in combination with lime formed the 
strongest cement that the Romans were acquainted 
with.” 

Puzzolana is a volcanic clay or tufa consisting of clay 
and gravel, containing approximately 35 per cent. of 
soluble silica, which, when mixed with burnt lime and 
water, bonds with the lime and forms a cement capable 
of resisting the action of water. Although Pasley is so 
emphatic that “ Roman cement” was invented in 
1796 by Parker, it is not certain that Parker was the 
first to use rock stones for cement. Museum Rusticum, 
vol. IV, 1765, page 146, states :— In one of which 
(kilns) 1 burn chalk cut in pieces and the other small 
rock stones.” 

Parker's cement contains 45 per cent. of clay and 
55 per cent. of carbonate of lime, according to Sir 
Humphry Davy, and 55 per cent. of lime, 38 per cent. 
alumina, and 7 per cent. oxide of iron, according to 
Cressy (1856). 

“ Kilns for Burning Parker's Cement.*—That in Her 
Majesty’s dockyard at Sheerness is circular, 17 ft. in 
diameter from out to out, and about 21 ft. 6 in. in 
height ; an inverted cone occupies the middle, which 
has a clear diameter at top of 8 ft. and at bottom of 
5 ft. 6 in., where there is a conical mass of brickwork, 
which spreads the cement as it falls through the ask- 
holes or ‘eyes’; there are four of these, placed at 
regular distances, each 30 in. in width and 18 in. in 
height to the crown of the flat arch that covers them ; 
within are fire holes a foot square, which have iron 
bars to support the brickwork above them. Around 
the entire cylindrical kiln are four wrought-iron hooks 
! in. of an inch in thickness and 3 in. in width, for the 
purpose of holding the work together; these are 
placed at regular distances from above the lower 
arches to the top, and are held by vertical iron bolts 
where they join ; the kiln will hold a charge of 30 tons 
of broken cement-stones measuring 20 cub, ft. to the 
ton, as well as the fuel required for burning it. When 
used, the bottom is covered with wood, and the coal 
and cement-stones are arranged in alternate layers, 
each about a foot in thickness; after it has been 
lighted for three days, the lower part may be drawn, 
and then by constantly filling up, this may be done 
every 24 hours; the cement-stones and coals are 
thrown in from the top, and every ton of cement- 
stones yields 21 bushels of cement powder. In the mill 
for grinding this cement, the materials are thrown by 
a labourer into a sieve containing 17 wires to an inch, 
which is shaken by the machinery attached to the 
steam engine, after which it is packed into casks and 
kept ready for use; two tons of cement powder are 
ground during the day.” 

The Romans used for hydraulic mortars, besides 
puzzolana, Babylonian cement, and trasses from the 
Hifel, the Moselle, the Nette, the Brohl valleys, and the 
ties District. When they invaded this country they 
must have brought over some knowledge of puzzolana, 
because certain Roman mortars in this country show 
strong indications of soluble silica. This knowledge 
seems to have disappeared from Roman times up till the 
middle of the 17th Century. Until Smeaton, the 
principal guide in the making of cements or mortars 
appears to be Vitruvius. 

In 1824, Joseph Aspdin took out a patent, No. 5,022 
of 1824, for “ Port'and Cement.” This patent really 
was for a hydraulic lime, not for Portland cement as 
we know it, because the mixtures were not vitrified or 
clinkered. Aspdin omitted to point out the exact 
smount of clay needed. He was the first to use the 
term * Portland " cement. Over half a century before, 
Smeaton said that cement made from a mixture of 
burnt lime and clay would “ equal the best merchant- 
able Portland stone in solidarity and durability.” 

In 1845, Mr. 1. C. Johnson, manager of Messrs. White 
und Sons’ works at Swarscombe, Kent, burnt the raw 
materials “ with unusual.y strong heat until the mass 
was nearly vitrified,” and “hen finely ground the clinker. 
He found that the cement so obtained was far in 
udvance of the ordinary type. This is the cement now 
known as Portland cement I have endeavoured to 
trace the history of cement and to show the place 
taken in that industry by Parker. The fact stands 

out that Portland cement is an English invention. 








CANADIAN CopreR PRODUCTION The production of 
copper in Canada during April totalled 49,759,762 Ib., 
as compared with 47,750,255 |b. in April, 1938 


* Cressy: Encyclopaedia of Civil Engineering, 1856. 
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3-TON OVERHEAD MAGNET CRANE 
ON INCLINED GANTRY. 


THE unusual overhead magnet crane illustrated in 
Figs. 1 to 4, on Plate XXIX and Figs. 5, 6 and 7 on this 
page, was designed by Messrs. Aabacas Engineering 
Company, Limited, Birkenhead, to solve a problem aris- 
ing from the lay-out of part of the works of Messrs. 
Joseph Sankey and Sons, Limited, Hadley Castle Works, 
Wellington, Salop. The particular lay-out concerned 
consists of four shops not far from a main line approxi- 
mately parallel to theirlength. Two private sidings run 
from this line across the ends of the shops, as shown in 
Fig. 1. The siding nearest the shops is for outgoing 
material, while that to the right of the illustration 
is chiefly used for incoming material which has to be 
delivered from the railway wagons to the shop at the left. 
This siding also serves other parts of the works for both 
incoming and outgoing material. The floor of the shop 
in which the crane is installed is at a considerably lower 
level than the siding, the shop being in existence when it 
was decided to use an overhead crane for handling. 
Three alternatives for overcoming this difference of 
level were considered, two being discarded, mainly on 
the grounds of expense. The first of these was the 
raising of the roof of the shop by about 5 ft. in order to 
get the crane gantry at the necessary level. As the 


shop is approximately 500 ft. long, this method would 
The 


have meant alterations on an impracticable scale. 


Fig.5. 
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second discarded alternative was that of bringing the 
wagons in through an adjoining shop, but, in addition 
to the disturbance of the machine lay-out and flow of 
work through this and the adjoining shops, the scheme 
would have necessitated the installation of two turn- 
tables owing to the proximity of other buildings. 

The scheme adopted was the inclination of the crane 
gantry outside the shop so that sufficient clearance for 
unloading was obtained above the siding. Inside the 
shop the gantry is level for some 500 ft., the top of 
the rails being 15 ft. 10 in. above the floor. The 
gantry begins to rise at a point a few feet inside the 
shop, and the top of the rail at the centre of the 
column seen to the right of Fig. 1 is 24 ft. 6 in. above 
the shop floor. The total length of the inclined part, 
measured horizontally, is 71 ft. 6 in., and the inclina- 
tion is 1 in 7-88. Naturally, with an incline of this 
angle the power required to traverse the crane up 
it by the frictional grip of the wheels would have 
been quite out of proportion to that required to traverse 
it on the level part of the gantry, and this difficulty 
was overcome by providing a rack on each member 
of the inclined gantry with a separate motor for driving 
the pinions meshing with the racks. The construction 
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| horse-power motor is driving the crane the normal 
8-brake horse-power motor is working through elec. 
trical resistances, rotating the travelling wheels at a 
reduced speed. This is done to prevent the 8-brake 
horse-power motor and its normal travelling gear 
being a “‘ drag’ on the 15-brake horse-power motor, 
which would otherwise have to rotate the 8-brake 
horse-power motor through its gearing. The longitu- 
dinal travelling speed of the crane on the horizontal 
gantry is 300 ft. per minute, but when climbing up the 
incline the speed is 60 ft. per minute, this being the 
reduced speed referred to above. The speed of the 
crab is 90 ft. per minute, the crab being driven by an 
independent motor of 2 brake horse-power. Hoisting 
is also done by an independent motor of 6-5 brake hors: 
power, the normal speed being 23 ft. per minute. 
The hoisting block has a single sheave and has a hook 
from which the lifting magnet is suspended by a chain 
sling. The top of the crane girders carry a platform, 
which was, however, removed before the photograph 
reproduced in Fig. 3 was taken. 

So far the construction of the crane would seem 
to be a simple matter, but a little reflection will show 
that without special precautions it would have been 
impossible to ensure that the teeth of the pinions 
engaged correctly with the first tooth of the racks 
when the crane reached the inclined gantry. The 
precautions referred to consist of making it impossible 
for the driver to traverse the crane at a high speed 









when approaching the racks and at any speed but 
that of 60 ft. per minute when on the inclined part of 
the gantry. Further, it must be impossible for him 
to start the 15-h.p. motor until the pinions are in a 
position to mesh correctly with the racks. Incorrect 
engagement would result in damage to the first teeth of 
the racks and, of course, of the pinions also, while the 
worm-reduction gear and the cross-shaft of the reduction 
gear might suffer as well. 

The condition for the initial contact of pinions and 
racks is obtained by rotating the pinions before contact 
is made, so that, when the pinions are started up, the 
second tooth of the pinions, assuming the first tooth to 
be that making the contact, will drop accurately into 
the first space of the racks. This is effected by an 
ingenious patented mechanism, which, incidentally, is 
normally used for other purposes by Messrs. Aabacas. 
This mechanism is shown in Figs. 5 to 7, above. It 
consists, primarily, of a pair of discs of insulating 
material bolted to collars on the cross-shaft, one at 
each side of the machine. To the periphery of each 
dise is bolted a copper strip in two sections, each 
section being insulated from the other and separated 
by gaps diametrically opposite, as shown in Fig. 5. 





of the crane can be made out in Fig. 1, which shows it 
outside, and in Fig. 2, which shows it inside, the shop. | 
It has a span, between rail centres, of 37 ft. 9} in., and 
consists of two braced girders separated by a space 
above which the crab runs, the relation of the girders 
and the crab being best seen in Fig. 3. The main 
girder carries a suspended driving cab near the centre, 
this being its permanent position, as the driver has a 
clear view of the crab wherever it may be. The 
operating current is picked up by collectors from | 
overhead wires just under the roof trusses near the 
centre of the shop, and, of course, carried outside above 
the inclined gantry. 

When travelling on the level gantry, the crane is 
driven by the normal type of longitudinal travelling 
gear by means of an 8-brake horse-power slip-ring 
motor. When travelling on the inclined gantry in 
either direction, the drive is by the 15-brake horse-power | 
motor seen in Fig. 3. Transmission is through self- 
holding worm reduction gear the output shaft of which 
extends to the gantry members, as shown, and carries 
two cast-steel pinions meshing with the racks, which 
are also of cast steel. During the time the 15-brake 








The gaps are partially filled by copper yokes, there 
being a narrow space on each side between the yoke 
and the peripheral strips. The peripheral strips make 
contact with brushes carried on the crane platform, 
but, as these brushes are J, in. narrower than the gaps 
between the peripheral strips, it will be clear that when 
a brush is opposite a gap no current can pass. The 
yoke pieces are insulated and therefore electrically 
inoperative, their purpose being merely to fill up the 
gaps so that the brushes do not enter them. The small 
spaces at each side of the yoke pieces are for isolating 
the peripheral strips. Parallel to the discs are three 
slip-rings, i.e., one for each phase of the current used. 
One of these rings is shown in Figs. 6 and 7 and both 
slip-rings and dises can be made out to the right of 
Fig. 4. Brushes on the crane platform make contact 
with the slip-rings, which are electrically connected to 
the peripheral strips of the discs. The dise brushes 
are connected to the 15-h.p. motor. 

The operation of the mechanism is best understood 
from consideration of the sequence of control. Sup- 
posing the crane to be approaching the inclined gantry) 
at its normal rate of travel on the level, of 300 ft. 





« 














JUNE 23, 1939.! 


SERINE. 


SNGINE 


DIRECT-READING HUMIDITY METER. 


ELLIOTT 


MESSRS. 





i] 




















BROTHERS 


(LONDON), LIMITED. 














Fie. 1. 
Fig. a ¢ ‘ Fig.4 
a 
} i=] 
= Zs 
e< —— 
= ~ 
— 
b 
@s2c) a f (6882.0, 








} 


t 





759 


METER. 


| Tne control of atmospheric humidity is of great 
importance in many manufacturing processes, and 
| before this can be effected, it is essential that means 
should be available for the accurate measurement. of! 
| the relative humidity of the air or gas in which the 
| process is being carried out. Various methods have 
| been developed for this purpose, most of which depend 
upon the change in the dimensions of a substance with 
variations in humidity, but not with changes in tem- 
| perature. Meters operating on this principle are not 
| altogether suitable for industrial use as they are apt to 
give unreliable readings in the case of high tempera- 
| tures with low relative humidity, and, in addition, they 
are difficult to arrange for readings at a distance and 
| exhibit a form of hysteresis, as they take a very appre- 
| ciable time to react to humidity changes. The most 
| reliable and accurate instrument is probably the well!- 
known wet- and dry-bulb hygrometer, but this instru- 
| ment is also open to certain objections inits usual form. 
| Although the reduction in temperature of the wet 
bulb is proportional to the rate of evaporation of 
water from the wick, it depends on the absolute 
| humidity, the temperature of the air, the velocity of 
air flow, the barometric pressure, and the specific 
heat at constant pressure of the air or gas. It is there- 
fore necessary to employ tables, curves or formule 
based on experimental results to obtain the required 
| figure, and, in addition, it is essential for the air to 
| pass over the wet bulb at a very appreciable speed 
to ensure that a reliable reading is obtained. 

An instrument in which the relative humidity can 
be read off directly at any required distance, and which 
| overcomes the other defects referred to, has been put 
| on the market by Messrs. Elliott Brothers (London), 
| Limited, Century Works, Lewisham, London, 8.E.13. 
| This instrument is known as the Siemens direct- 
| reading humidity meter, and is illustrated in Figs. 1 
| to 4 on this page. It is based on the fact that the 
| relationship between the percentage relative humidity,. 
| RH, the dry-bulb temperature T, and the wet-bulb 
| temperature T, can be expressed by the formula 


/100 — RH = phere A, B, and C are 
The solution of this equation is obtained 


with a close approximation to accuracy by electrical 
means, and a direct indication of relative humidity 
| is given on the scale of a distant indicator or 
|recorder. As the electrical interpretation of the 
| equation is not exact over a wide range of temperatures, 
the instrument can be supplied to cover any one of 
| three ranges, namely, 5 deg. C. to + 20 deg. C., 
10 deg. C. to 40 deg. C., and 40 deg. C. to 120 deg. C. 
Within any of these ranges, the relative humidity is 
| stated to be measured with a maximum error of 
| + 3 per cent. between 10 per cent. and 100 per cent. 
relative humidity. At any given constant temperature 
| the accuracy is stated to be within + 1 per cent. 

| A section through the humidity transmitter is 
| given in Fig. 3. The air enters at f, passes over two 


| 
constants. 
| 
| 


per minute, being operated at this speed by the 8-bh.p. | automatically reverses a few times, thus oscillating | dry-bulb thermometers / and then over a wet-bulb 


motor. When the crane has reached a predetermined 
distance from the incline, camplates fixed to the shop 
wall at this point automatically operate switches on 
the crane. The first of these switches puts a resistance 
into the motor circuit, thus slowing it down, the 
controller operated by the driver being simultaneously 
cut out. The crane then travels slowly on in this | 
independent condition until the pinion teeth are a 
few inches from the first teeth of the rack. At this 
point the switch leaves the camplate and restores the | 
control to the driver. The crane is, however, stopped | 
by the operation of a second cam-actuated switch, | 
ind the driver then starts up the 15-h.p. motor. As | 
the pinions have been set in the correct position by the | 
previous journey of the crane down the incline, they | 
engage accurately with the rack. The crane is thus | 
driven up the incline at a speed of 60 ft. per minute, | 


the disc through a decreasing arc until the gaps are 
opposite the brushes, when the motor stops in a few 
seconds. The discs are mounted on the cross-shaft 
in such a way that the centre of the gaps coincides 
with the centre of a tooth of the pinions, so that 
these are automatically stopped in the correct position. 
The crane is then traversed as required on the level 
part of the gantry, and when it is returned to the foot 


| of the incline again, correct engagement of the pinions | 


and racks is ensured, 

The inclined gantry consists of 18-in. by 6-in. by 
56-lb. rolled-steel joists, to the top of which is riveted 
a 15-in. by 5-in. by 36-37-lb. rolled-steel channel with 
its flanges downwards, the cross-section of the complete 
member being in the form of the letter T. The racks 
and rails are bolted to the back of the channel. The 
stanchions carrying the gantries outside the shop are 








the 8-h.p. motor drive also maintaining this crane speed. of 10-in. by 4}-in. by 25-1b. rolled-steel joists stiffened 
The time from the operation of the first automatic | laterally by angle bracing. The end of the shop is 
switch to the operation of the 15-h.p. motor to drive closed by the doors seen in Fig. 4 when the crane is 
the crane up the incline is a matter of seconds. The | working inside the shop. The crane has now been 


various controls, switches, disc segments, etc., carry | thoroughly tested in actual work and no trouble has | 


contactor current only. been experienced. 


The actual setting of the pinions now calls for atten- 
tion. When the crane leaves the inclined gantry after _iss 
travelling downwards, switches are actuated to cut | by the Ministry of Transport, Metrople Buildings, 
out automatically the climbing controller, i.e., the | Northumberland-avenue, London, W.C.2, shows that the 
controller for the 15-h.p. motor, and at the same — ytd om gees wabicies ent — 
time to bring into action the tooth-setting discs, | 39 357 red ie April, 1938. 
which then control the current supply to the motor. | 
Obviously, the disc brushes, which are diametrically 
opposite, cannot be on both peripheral segments of a 
dise at the same time, and as these segments are con- | 
nected through the slip-rings to supplies of different 








REGISTRATION OF MoTorR VEHICLES. 


War DamaGeE TO PRoprerty.—In a communication 


Elliot, explains that it will be their duty, in the event of 
war, to furnish returns giving particulars of property in 
: ; their area which has been damaged by enemy action. 
polarity, the flow of current to the motor contactors | The return is required in connection with claims for 


is reversed as the dise is rotated. Equally clearly, compensation for war damage and in consideration of 
when both gaps are opposite the brushes no current questions of emergency repairs to housing accommoda- 
can pass. What actually happens is that the motor’ tion and other essential buildings. 


A return issued | 


sent to local authorities, the Minister of Health, Mr.Walter | 


thermometer a, leaving at the exit e. In passing over 
| the wet-bulb thermometer, the air flow is restricted 

a tubular block of heat-insulating material g, 
thus enabling the requisite speed of air flow to be 
| obtained with the minimum quantity of air, and a 
consequent economy of water. The wet bulb is 
| moistened by a cotton wick dipping into a water 
| reservoir, filled through the opening ¢ and over- 
flowing through the outlet d. With low temperatures, 
| it is only necessary to refill the water container at long 
| intervals, but the provision of a tank over the trans- 
| mitter is recommended with a supply adjusted so 
| that the overflow drips continuously. In rooms at 
about 100 deg. F., approximately 10 cub. in. of water 
will evaporate daily. The use of softened or distilled 
water is recommended to avoid fouling of the wick. 
The addition of formaldehyde to the water to prevent 
freezing does not affect the reading. The thermometers 
are of the electrical-resistance type, and they are used 
in conjunction with a special cross-coil indicating move- 
ment and two interconnected Wheatstone bridges. 
The theoretical circuit is shown in Fig. 4. The two 
dry-bulb thermometers are represented by h andj and 
the wet-bulb thermometer by i. It will be noticed 
that one dry-bulb thermometer fA and the wet-bulb 
thermometer + are connected in the opposite arms 
of one Wheatstone bridge, and the resultant current 
in the galvanometer diagonal will be proportional to the 
difference T—T,. The second dry-bulb thermometer j 
is connected in one arm of the second Wheatstone 
| bridge opposed to a fixed resistance k, and the current 
in the galvanometer circuit in this instance is therefore 
proportional to the dry-bulb temperature T, Each gal- 
vanometer circuit is connected as shown to one of the 
coils in the double or cross-coil indicator movement /, and 
by a suitable choice of bridge resistance values and cir- 
cuit adjustments, the indicating pointer can be made to 
read the psychrometric temperature difference T — T, 
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corrected for the dry-bulb temperature T, or in other 
words the relative humidity, The two Wheatstone 
bridges are connected to the same source of current 
supply so that the readings are independent of voltage 
variations. The lighting mains can therefore be con- 
veniently used, employing a transformer and rectifier. 
The current consumption is extremely small. 

It has been stated that it is essential in instruments 
of this type that the air should pass over the wet 
bulb at a very appreciable speed to secure reliable 
readings, and, actually, a minimum speed of at least 
5 ft. per second is necessary. In offices, factories, 
stores, etc., the air will not normally be moving at 
such a speed, and the instrument is therefore equipped 
with a motor-driven suction fan. This fan, which can 
be seen on the left in Fig. 1, is heat insulated from 
the transmitter by a length of rubber pipe. Either 
an indicator or recorder can be used in connection with 
the transmitter. Typical instruments for this purpose 
are shown in Fig. 2. As these instruments are merely 
electrically connected to the transmitter, they can 
be situated at a considerable distance from the latter. 
Recorders from one way up to six ways are avail- 
able. By means of an automatic regulator, valves, 
dampers and sprays can be controlled automatically 
for air-conditioning plants where constant humidities 
must be maintained. 








RECENT DEVELOPMENTS 
IN RED LEAD.* 
By H. D. Warp. 


A vast amount of well-merited attention has been 
given by research and testing institutions in all parts 
of the world to the problem of protecting iron and 
steel structures from damage by corrosion or rust, and 
as far as painting practice is concerned, conclusions 
are unanimous in one respect. To obtain the most 
efficient protection, the surface of the metal must be 
first coated with a primer, the main purpose of which 
is to inhibit rust formation. This is followed by subse 
quent coats of paints which possess the necessary 
resistance to weathering, moisture, corrosive atmo 
sphere or sea water. Red-lead paints have been in use 
for centuries, and recent research work has confirmed 
and explained the excellent results which have been 
obtained from long practical experience. It is therefore 
found that those responsible for the protection of costly 
and important engineering structures almost invariably 
specify red-lead paint as the first coat to be applied. 
One striking fact should be kept in mind when the 
properties of red lead in paint are being considered. 
Although tests have been conducted on the material 
as manufactured by many different 
common virtue is apparent. This is the property of 
rendering the iron surface passive, so that the formation 
of rust below the painted surface is retarded or pre- 
vented. 

Paint manufacturers have frequently expressed their 
views regarding the need for improvement in the 
technical properties of red lead when in paint form. 
For example, the fifteenth report of the Committee 
of the Institution of Civil Engineers on the Deterioration 
of Structures in Sea Water refers to replies to their 
questionnaire, which indicate the advisability of using 
the freshly-ground paints. Reductions of settling rate, 
and reactivity are, therefore, necessary to overcome the 
difficulties experienced in practice. Freedom from 
coarse particles results in the desired ease of remixing, 
with good results on application, after extended periods 
of storage. Highly-dispersed red lead is not an untried 
product by any means. The material is used in large 
quantities, particularly on the Continent, and has 
been standardised by many important civil- and 
marine-engineering concerns after exacting trials under 
practical conditions. Arrangements for the production 
of the pigment in Great Britain, by the direct process 
described below, are, however, quite recent. Red-lead 
primers are used where conditions are most sever 
Irregular surfaces and sharp angles are the rule rather 
than the exception, In practice, and the paints used 
are rarely freshly mixed. Under these conditions the 
highly-dispersed product gives advantages which are 
more marked than with laboratory tests, using the 
accepted types of test panels 

Manufacture of Highly-Dispersed Red Lead.—To 
produce ordinary red jead, the metal is heated in a 


processes, one 


reverberatory furnace where it is converted into the 
monoxide, PbO. This is then subjected to further 
heating in the presence of oxygen when the red lead 
is formed. This process has been modified in many 
ways, in order to increase purity and uniformity. 
Highly-dispersed red lead, as already indicated, is a 
comparatively new product, and the very interesting 
direct process for manufacturing this material, which 
has been introduced recently in this country, is briefly 


* A lecture delivered before the East Ham Oil and 
Colour Students’ Association, London, on Thursday, 
Abridged 
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as follows: Metallic lead is first converted into the 
form of vapour from which red lead is produced by 
contact with oxygen, under controlled conditions. The 
ingot lead is introduced into an electric furnace, in 
which the metal is melted. From here it is fed through 
a heated tube into a vaporising furnace, which is of 
the three-phase arc type, capable of reaching tempera- 
tures of about 3,000 deg. C. As soon as the stream of 
metal falls on the incandescent hearth of the furnace, 
it vaporises with great rapidity, the effect being 
similar to that which results when water is dropped on 
to heated iron. The globules of boiling lead move 
violently, being carried, as it were, on the cushion of 
the vapour which is being generated. The rate at 
which the molten metal is fed into the furnace is 
controlled accurately, and is somewhat less than the 
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maximum vaporising capacity of the furnace. 
ensures an excess of heat so that the gaseous lead is 
superheated. The oxygen is prepared in adjoining 
plant, air being drawn from the atmosphere and com- 
pressed and liquefied. Oxygen is separated from the 
liquid air by a fractionating process and is fed into a 
main precipitating chamber, from which a mixture of 
lead and oxygen vapours pass up a vertical duct to 
form red lead as they cool and condense to solid form. 
The extremely fine particles settle in the precipitating 
chamber, where the temperature is controlled by 
external heating to ensure complete oxidisation. 

While the process is intended primarily for the 
production of pure highly-dispersed red lead, adjust- 


ments to the temperatures and oxygen supply can be | 


effected so that finely-divided litharge is produced. If 
an inert gas, such as nitrogen, is substituted for the 
oxygen, metallic lead powder results. 


Physical Properties of Red Leads.—The most striking | 


feature which is apparent on first examination of 
the various types of red lead is the comparatively 
large dry bulk of the highly-dispersed variety. The 
volumes occupied by 75 grammes of highly-dispersed 
and the same weight of non-setting red lead (B.S. 
Specification No. 217) are 50 cc. and 25 cc., respectively. 
The true specific gravity of the red leads, however, 
shows little variation, the figure generally being taken 
as 9-09. In paint form, therefore, about 90 Ib. of 
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red lead are needed to occupy a volume of 
gallon. Red leads show considerable variation in shai 
depending on the method of manufacture, the purity. 
and the fineness of particle size. The finer grades ar 
more orange than others as a rule, but no definit 
conclusions may be drawn from this. In contrast to 
| most other pigments, no special importance is attached 
to the colour, because red leads are used chiefly ax 
priming coats. It cannot be said that the appearanc: 
is attractive and some users prefer to tone the paints 
with other pigments, such as carbon black or iron oxick 

| In such cases, however, care must be taken to ensur 
| that the rust-inhibiting properties of the paints are not 
| reduced. 

| Chemical Properties—To the paint manufacture: 
| the most important chemical test is that carried out to 
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SETTLiInG TESTs. 


determine the percentages of true red lead and litharg: 
| Unfortunately, there are no means of estimating these 
directly, but a simple and reliable method is used in 
| which the quantity of lead peroxide, PbO,, is deter- 
| mined. The procedure is detailed in B.S. Specificatior 
| No. 217, and a chemically-pure red lead should contain 
| 34-89 per cent. of the peroxide. To calculate th 
percentage of red lead, Pb,O,, the peroxide figure is 
multiplied by 2-866. Typical analyses of the thre 
types of red lead are as follows :— 

B.S. 217 A 28-8 per cent. PbO,, equivalent 

to 82-5 per cent. Pb,O,. 
32-84 percent. PbO,, equivalent 

to 94-13 per cent. Pb,O,. 
33-8 per cent. PbO,, equivalent 

to 96-87 per cent. Pb,O,. 

As regards other impurities, these depend chiefly on 
the quality of the metallic lead used as the basis fo! 
the pigment, and also upon the possibility of contamina 
tion during manufacture. Pig lead may be obtaine: 
in a very pure state, a recent analysis of Empir 
| produced material used in the direct process showin 
| the remarkable figure of 99-99236 per cent. lead; that 
| is, total impurities less than 0-008 per cent. Th: 
| electrical vaporisation process described, which com 

bines the lead and oxygen directly, results in great 
| uniformity without risk of contamination. 

| Microscopic Appearance.—The examination of pig 
|ments by the microscope is an invaluable aid to th: 
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paint technologist who is interested not only in the| which disperses readily in its vehicle shows marked 
size and appearance of the particles in the dry pig- | difference in behaviour in a number of respects. These 
ment, but more deeply so in their behaviour when in| will be considered from a technical and _ practical 
the form of paint. Red lead is one of the most dense | point of view. A comparative test was conducted on 
pigments in general use and the size of the particles| paints made with highly-dispersed red lead and with 
has profound effects on the properties of the paints.|the non-setting type to B.S. Specification No. 217, 
Sieving tests will detect coarse material. On the | over a period of 30 days. The paints consisted of three 
other hand, the apparently coarse pigment may be | parts of pigment to one part of raw linseed oil by weight, 


solid or may consist of groups of fine particles which | and were ground under similar conditions in a triple- | 


form conglomerates. The latter, if they are in a/roll mill. Fifty cc. of each paint were introduced into 


suitable physical condition, will become detached or| measuring cylinders and the volumes to which the | 


dispersed when ground into paint so that the true | pigment level settled were observed daily and recorded 
individual size is revealed. The micrographs shown | graphically. After seven days, the non-setting variety 
in Figs. 1 and 2, on page 760, both of which are at a| showed considerable separation, the pigment level 





magnification of 720 diameters, are of specimens of | having descended to the 33 cc. mark. The highly- | 


ved-lead pastes, made up of nine parts pigment to one | dispersed product, on the other hand, settled to a 
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considerably less extent, the column showing only 
2 ce. of clear oil on the surface, that is, the pigment 
| level at 48 cc. After a period of one month, the levels 
were practically stable, being :— 

H.D. Red Lead: 6} cc. clear oil ; 434 cc. pigments. 

Non-setting Red Lead : 18 cc. clear oil ; 32 cc. pigments 

In Fig. 4, on page 760, is reproduced a photograph 
of the actual test described, at the end of the 30-days | 
period. It is interesting to note that the final apparent | 
bulk occupied by the dispersed pigment is 1-4 times | 
higher than that of the non-setting red lead. Similar | 


different proportions of pigment to oil, and in each 
case, similar comparisons have resulted. In practice, 
better pigment suspension results in less frequent need 
for stirring of paints during use, together with improved 
storage quality, and ease of remixing. It should be 
| noted that in the case of red-lead paints, the use of | 
suspending agents or extenders is discouraged. In| 
| fact, most specifications do not permit admixture, | 
|apart from the necessary thinners or driers, so that | 
, is | there is no danger of interference with the rust-inhibiting | 
"8 ee eR NE] properties of the red lead. Settling rate is therefore | 

Sel important in this case. It should also be 

















remembered that coarse particles may cause difficulties 
when paints are actually applied, especially in the case 
of vertical surfaces. Red-lead particles of the order | 
of raw linseed oil by weight. These were prepared on | of, say, 10u, will tend to settle rapidly in a paint film 
a commercial scale using a triple-roll mill, and, in| and leave streaks of pigment-free oil in their track. 
order to give favourable opportunity for dispersion, | This effect may also be observed very clearly if the 
the pastes were passed, in addition, four times through | parts which are painted possess sharp corners or angles. 
a single-roll finishing mill under similar conditions in The highly-dispersed red-lead paint shows better 
each case covering on the edges of the work. 

Fig. 1, on page 760, shows non-setting red lead to| Hiding Power.—Red leads possess a rather low 
B.S. Specification No. 217. Here the larger particles | hiding power, weight for weight, as compared with 
have not been reduced by the prolonged-grinding other pigments, as may be expected from a material 
treatment received, although a large proportion can be having such a high specific gravity. The earlier types 
seen which are 1-54 in diameter. In the case of the | of coarse red leads were subjected to much criticism in 
highly-dispersed red lead seen in Fig. 2, the absence of | this respect because of the “ half-painted ” appearance 
coarse particles or conglomerates is clearly apparent. | of work on which a priming coat was applied. Much 
The average size is about 1-54 and the pigment dis- | improvement, however, has been attained, with the 
persion is uniform and complete for all practical | finer types of pigment. The most notable advance is 
purposes. At this point, the question may be asked | that which is shown by the highly-dispersed red lead. 
as to whether highly-dispersed red lead is specially | Recent tests on this material, produced by the direct 
fine in particle size as compared with other pigments in | process, show an increase of at least 50 per cent. hiding 
general use. As a matter of fact, the product is no | power by brush application, while a 100 per cent. 
finer, in paint form, than, say, pigments such as zinc | increase 1s given by spraying methods. 
oxide, antimony oxide or a good quality white lead,| Ovl Absorption.—The method used to determine the | 
which are never referred to as “ highly-dispersed | oil absorption of red lead is detailed in B.S. Specification 
pigments.” It could therefore be said that, from a No. 217. Raw linseed oil is gradually added to a 
comparative viewpoint, a red lead having a particle | weighed amount of red lead in which it is incorporated | 
size of 1-54 to 2u is normal as far as present-day | with a palette knife in the usual manner. The percen- 
general standards are concerned. Fig. 3, on page 760, | tage of oil necessary to yield a coherent mass is the | 
shows a zinc-oxide paste magnified 720 diameters. This | figure accepted as that for absorption. Ordinary red 
is very similar, in particle size, to the red lead manu- | leads show a figure of between 8 per cent. and 11 per 
factured by the direct process, seen in Fig. 2. _ | cent. of oil. The highly-dispersed products, on the 

The Effects of Particle Size on the Technical Properties | other hand, requires a considerably larger proportion | 
of Red-Lead Paints.—The more finely-divided pigment | namely, up to 15 per cent. One reason for this is that 


Fic. 7. Rust Inuterrion, Repv-LEap AND 
Wuire-Leap Paints. X 22. 








tests have been carried out with paints consisting of | by inhibiting rust formation. 


manipulation by knife is not sufficient to detach and 
disperse the particles which form the conglomerates in 
this pigment. Paints made from the more finely- 
divided red leads are higher in viscosity than the 
ordinary types. 

Reactivity of Red Leads.—There are a number of 
factors which have an effect on the rate of lead-soap 
formation in paints made from linseed oil and red lead. 
These compounds result chiefly from the combination 
between the litharge present and the fatty acids in the 
oil. Red-lead paints having high reactivity possess 
marked disadvantages, among these being loss of 
| hiding power and poor dispersion on remixing. An 
illustration of this is given in Figs. 5 and 6, on this page 
| These are micrographs, at a magnification of 8 diameters, 
| of a steel plate heavily pitted and furrowed by exposure. 
| It was freed from loose rust and one-half (Fig. 5) was 
| brush-coated with highly-dispersed red-lead primer, 
}and the other half (Fig. 6) with an equal weight 
| of non-setting red-lead paint. The primers had been 
| prepared and stored for two months, being ground 
| under similar conditions. The contrast in the uni- 
| formity of covering is marked. Where sharp edges 
| and roughness of the metal occurs, the coarser red lead 
has left the metal protected only by the film of oil. The 
| highly-dispersed red lead is less reactive than the non- 
| setting material, because of the exceptionally low 
|litharge content. Paints made with this finely-divided 
| pigment may be stored safely for considerable periods. 
| After 18 months or more, they may be remixed with 
little effort and are practically equal to the freshly- 
mixed paints. 
| Vehicles and Mediums.—The more finely-divided 
| red leads which have good dispersing qualities and low 
| reactivity permit increased scope in formulation. For 
| example, very interesting results have been obtained 
using long oil varnishes (of linseed-oil synthetic-resin 
| type) of red-lead paints, to obtain increased hardness 
|and flow. Chlorinated rubber and the highly-poly- 
| merised primer bases are other examples of vehicles 
| which are receiving attention. The highly-dispersed 
|red lead thus opens a new field for development by 
| the paint manufacturer. 
| Corrosion Resistance.—The most useful tests and 
| investigations are those conducted not on the primers 
| themselves, but on surfaces protected with successive 
| coats of the different paints. Examples of finishes 
which have given excellent results for outside exposure 
are (a) red-lead primer, followed by iron-oxide paint, 
and (b) red-lead primer, followed by iron-oxide paint 
and aluminium paint. 

Tests by exposure under actual service conditions 
have made it clear that all types of red lead have a 
common virtue and afford a high degree of protection 

Differences observed 
| between the coarser qualities are relatively small. 
| Exposure tests by ‘‘ Weatherometer ’’* confirm most 
| of the effects which may be observed under natural 
| conditions over much longer periods. Such accelerated 
tests on the primers finished with iron-oxide and other 
paints reveal little as regards difference in performance 
between the various types of red lead. When protected 
from the action of light, air and moisture in this 
manner, by a suitable paint or enamel, the paints are 
performing their true functions. When, however, paints 
having low elasticity, such as flat paints and under- 
coats, are applied over red-lead, raw linseed-oil primers, 
there is a possibility that the former may split. This 
may be due to the reactive nature of the primer surface 
which causes the subsequent coat to contract. Never- 
theless, red-lead, raw linseed-oil primers which have 
been allowed to harden for a week or so do not promote 
splitting. The addition of driers and litharge have little 
effect, while the addition of a small proportion of 
long oil synthetic-resin varnish to the red-lead primer 
prevents splitting. 

Spray tests using sea water or stronger solutions of 
the salts occuring in water are useful for the develop- 
ment of marine paints. These should, of course, be 
conducted on the complete finish, applied on a surface 
similar to that met in practice. Red-lead paints alone 


|do not give outstanding performances and it would 


appear that development will rest mainly in connection 
with the finishing coats. Fig. 7, on this page, shows 
the effect of mild salt-spray tests on steel panels coated 
with equal weights of white-lead and highly-dispersed 
red-lead paints, respectively. The edges of the speci- 
mens were unprotected, and, of course, rusted rapidly. 
This micrograph, the magnification of which is 22 
diameters, shows the difference in rust-inhibiting 
properties. The red lead arrests the spreading of 
corrosion beneath the film, the rust being confined to 
the edge only. In the case of the white lead the rust 
formation has spread below the surface of the paint, 


| near to the edge of the steel sheet. 


In conclusion, the author desires to thank Messrs. 


| Micro-Lead Products (Ericsson), Limited, Beeston, 
| Notts, for permission to utilise illustrations and tech- 


nical data. 


* See ENGINEERING, vol. cxlii, page 712 (1936). 
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SBLECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 TO 1938. 


The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
tlustrated 

Where inventions are communicated from abroad, the Names, etc., 
of the Communicators are given in italics. 

Copies of Speci fieations may be obtained at the Patent Office Sales 
» > 4 25, Southampton Buildings, Chancery-lane, Lonion, 
W.C.2, at the uniform price of 1s. 

The date of the isement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

Any person may, at any time within two months from the date of 
4 dvert. t of the M of a Complete Specification, 
give notice at the Patent Office of ion to the grant of a 
Patent on any of the grounds menti in the Acts. 





ELECTRICAL APPARATUS. 


503,409. Externally-Cooled Motor. W. Scott, 
of London. (4 Figs.) October 1, 1937.—-The inven- 
tion is an externally-cooled motor in which the mounting 
of the fan does not cause any undue overhang beyond 
the adjacent bearing, while at the same time preserving 
the size and appearance of an ordinary standard machine. 
The fan | is a dise with fan blades on its outer face 
mounted upon the shaft of the motor between the 
adjacent end-cover 3 and a baffle-plate 4. This baffle- 
plate closely embraces the shaft, and if necessary a dust- 
proof seal is provided ; it is secured at its periphery 
between the end-cover and the carcase of the machine. 
The bearings 11, 12 are housed in bosses in the end- 





covers, so that the fan is located inside the adjacent 
bearing 11. Air-inlets opposite to the eye of the fan 
are provided in the end-cover round this bearing. <A 
series of peripheral outlets 15 is formed in the thickness 
of the end-cover 3 to discharge the air delivered by the 
fan axially along the surface of the machine. The 
carcase is either plain or ribbed, or in some cases jacketed. 
The motor is thus similar externally to a normal standard 
machine. The shaft can be extended at the fan-end, 
or at both ends without any undue overhang, and the 
end-covers are secured to the carcase in the normal 
manner. (Accepted April 3, 1939.) 


503,776. Electro-Mechanical Brake. W. Scott, of 
London. (9 Figs.) October 11, 1937.-—The invention 
is a brake of the kind in which the brake shoes are held 
off by an electro-magnet. The whole of the brake 
assembly is mounted upon a back-plate 1, which can itself 
form the end-cover of an electric motor, the brake-drum 2 
being mounted upon the end of the shaft projecting 
through this plate. Nearly semi-circular brake-shoes 
with the usual linings are pivoted at the lowermost part 
of the plate. Cheeks at the upper end of each shoe 
embrace a hard-steel roller 8. The cheeks are joined on 
the outside by a web against which bears a helical com- 
pression spring 11 loading the shoe towards the braking 





position. The spring abuts against a lug upon a magnet- 
supporting structure 13, which projects forward from the 
back-plate | around the upper parts of the shoes. Each 
spring surrounds an adjustable abutment screw 14 which 
limits the travel of the shoe away from the drum. The 
rollers 8 project beyond the cheeks on the inside and 
contact with opposite sides of the tapered lower end of a 
plunger 17, the threaded upper end of which is adjustable 
in an armature support 19 loosely pivoted on the back-plat« 

The lower end of the plunger has an increased taper at 
the extremity, so that when current is first supplied to 
the magnet winding the brake shoes are quickly dis 
engaged from the drum. The armature support is spring 
loaded at its pivot and tends to lift the laminated arma 
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ture 24 carried at its front end, immediately above the 
E-shaped core of the magnet. The armature 24 is 
mounted on a pivot pin, so that it is self-aligning to the 
pole-faces of the magnet. When the magnet is excited, 
the armature 24 is attracted (Fig. 1), and the plunger 17 
forces the rollers 8 apart to disengage the shoes from the 
drum. This is the normal operating condition of the 
brake, which is connected either in series or in shunt 
with the motor. When, therefore, the motor supply is 
cut off, the armature is released and the shoes are 
applied to the drum by their springs 11. The slackness 
in the mounting of the support 19 allows the plunger 17 
to align itself in relation to the rollers and shoes, so that 
difficulties of accurate initial alignment are avoided. 
This feature, together with the adjustable stops 14, 
ensures that the shoes are lifted equally when disengaged. 
This obviates the risk of rubbing. Any wear of the shoes 
is automatically compensated for, and little or no adjust- 
ment of the brake is necessary throughout the life of the 
shoes. The back-plate | can be provided with feet so 
that the brake-unit is self-contained, and if overhang 
must be kept down, the magnet can be mounted directly 
above the drum, the armature support 19 being then 
arranged to reciprocate, with side play, on vertical guides. 
(Accepted April 11, 1939.) 


MOTOR ROAD VEHICLES 


503,407. Sliding Roof for Motor Cars. H. 
Mobbs, of Church Brampton, Northampton. 
(3 Figs.) September 3, 1937.—The invention is a saloon 


body in which the whole of the front part of the roof can 
be slid back to give an open-car effect. The sliding 
part 10 has a forward projection which engages in a 
gutter on the top of the windscreen. On both sides of 
a tail portion are two runners 14, 16, the runners 14 
being fixed directly to it and the runners 16 by a spring 
blade. A recess enables the driver to operate the 
sliding part and a spring catch 24 locks it in the forward 
position. Below the fixed rear portion, horizontal pins 
carry @ pair of rollers 28 on which the front portion of 
the sliding part travels while being guided at the sides 
by vertical rollers 30. A pair of arms 34 are mounted 
on @ spindle vided with a tongue which engages a 
quasi nut. The nut is rotated by a handle accessible 
to the driver. When the handle is rotated in one 


10- 
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direction, the arms 34 press the sliding part firmly 
against the fixed rear part of the roof and prevent it 
from moving. In the closed position, the sliding part 
is raised flush with the fixed part. To open the roof, 
the handle is rotated in the opposite direction, and the 
sliding part is lowered sufficiently to enable it to be 
slid Sask under the fixed part. A roller 50 at the end 
of the tail portion runs up an inclined abutment on the 
roof as the sliding part is locked in the closed position, 
and ensures complete closure at the front end. The tail 
end is guided in slides 56 by the spring-supported runners 
16, which always remain in engagement with the slides, 
and the runners 14. The spring-supported runners pull 
down the end of the tail so soon as the handle has been 
turned to drop the sliding part preparatory to its being 
slid back. With the windows down and the sliding part 
of the roof slid back, the front part of the car is fully 
open. (Accepted April 3, 1939.) 


PRINTING AND ALLIED MACHINERY. 


504,139. Pneumatic Sheet Feeder. Linotype and 
Machinery, Limited, of London, J. Shuttleworth, 
of Sale, and T. Rowlands, of Altrincham. (5 Figs.) 
January 7, 1938.—-The invention is a sheet-feeding appa- 
ratus for printing machines and is of the type in which 
sheets are lifted and moved forward by two sets of pneu- 
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matic suckers. The sheets should be squared to their 
direction of movement as they are carried forward, but 
since Inaccurate setting or faulty action of the forwarding 
suckers can mar this squaring of the sheets, and thus 
throw out the timing, the present arrangement has been 
devised to overcome the difficulty. Each lifting sucker 
consists of a chamber at the lower end of which is the 
suction head 3. A rod 5 projects horizontally from the side 
of the chamber and is held by a milled-headed screw in a 
clamp 7 which allows it to be slid horizontally and rotated 
about a horizontal axis. The clamp 7 is secured by 
another milled-headed screw to a vertical rod 9 thus 
allowing similar adjustments to be made in the vertical 
plane. The rod 9 links the free ends of two arms 10, 


11, which at their other ends are pivoted to the side of 
the operating mechanism casing, which is mounted on 
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the machine frame above the pile of sheets and is 
adjustable in the usual way. The upper arm l\) is 
curved and has a Y-shaped extension beyond its pivot, 
the limbs of which each engage adjustable stops which 
determine its uppermost and lowermost positions. A 
cam lever is carried freely on the same pivot as the arm 
10 and carries a roller which rests upon the cam 23. The 
cam lever is coupled to the arm 10 by a rod 25 which 
slides in a pillar on the arm and is surrounded by a com. 
pression spring. The lower arm 11 is pivoted to a stud 
which slides in a vertical slot 30 in the casing. The stud 
is secured in position by alock nut. The lower arm is 
arranged to be horizontal when the upper arm is fully 
raised and the stud is at the bottom of the slot. Move. 
ment of this stud in its slot thus has the effect of moving 
the free end of the lower arm horizontally when in its 
lowest position, but has no effect on it in its upper 
position. Thus the extent of the fore-and-aft movement 
of the sucker during the rise and fall of the arms can be 
controlled by adjusting this pivot. Since at least two 
suckers operate at opposite sides of the pile, a sheet can 
be skewed slightly in its own plane by their relative 
adjustment to square it before it is taken under contro! 
by the forwarding suckers. (Accepted April 20, 1939 


PUMPS. 

503,566. Liquid-Mixture Pump. Bryce, Limited, 
of Hackbridge, and G. W. A. Green, of Hackbridge. 
(1 Fig.) December 18, 1937.—-The os is designe 
to deliver a mixture of two liquids in given pro 
portions. The pump plunger | has a helical sil! 
groove 3, which registers at pre-set intervals with ports 
in the cylinder wall connected to a supply chamber. Th« 
outer end of the cylinder forms a housing for a deliver 
valve 5, in the walls of which grooves extend from 
the inner end nearly to the outer end, so that the latter 
presents a piston portion. The outer end of the housing 
is bored to a larger diameter than that of the valve and 
carries a stop for the valve. A cap 8 screws into tl« 
pump body and bears on a flange at the lower end of tlic 
valve housing. The cap carries a delivery pipe 1|3 
which leads to a mixing-chamber shell 14. The*she!! 
encloses a bell-like partition member 18, on one side of 
which is an inlet valve 19 and on the other an outlet 
valve 20. An aperture 18a in the crown of the partition 
member connects the delivery side of the inlet valve with 
the bore in the outlet-valve housing. Passages in the 
partition member 18 communicate between the deliver) 
pipe 13 and the aperture 18¢. When the pump is in 
use, the plunger | is regularly reciprocated. At the 
lowest position of the plunger, the ports in the cylinder 
barrel admit a quantity of the first liquid. As thie 
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plunger moves upwards it first cuts off the supply, and 
then compresses the liquid, unseating the delivery valve 5 
As soon as the piston portion of the latter rises clear of 
the narrow bore of its housing, the plunger | forces past 
the delivery valve a volume of liquid equal to the dis- 
placement volume of the plunger as determined by the 
setting of the spill groove. As soon as the groove 
uncovers the relief ports, the delivery valve returns to 
its seat, and as the piston portion of the valve re-enters 
the narrower bore, a suction is set up in the delivery 
pipe 13. A quantity of liquid is thus forced into the 
mixing chamber 14, and a smaller quantity withdrawn, 
the difference being a fixed proportion of the effective 
displacement volume of the plunger 1. The balance of 
this volume is made up by the induction of a second 
liquid into the mixing chamber through the irlet valve 
19, during the period of suction, during which also the 
outlet valve 20 closes. Upon the next working stroke 
of the plunger 1, a further volume of the first liquid is 
forced into the mixing chamber, which is filled by th 
two liquids in definite proportions. Continued recipro 
cation of the plunger 1 causes the delivery through th« 
outlet valve 20 of the two liquids in exact proportions 
and in volume equal to the total effective displacement 
volume of the plunger 1. The pump is particularly 
useful in chemical processes, especially if one of the 
liquids is corrosive, since it can be confined to the mixing 
chamber, the parts of which may be made of non 
corrodible material without detriment to their efficiency. 
The pump can also be used for supplying internal- 
combustion engines with a mixture of fuel and upper 
cylinder lubricant. (Accepted April 11, 1939.) 
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THE CRITICAL SPEED OF A According to one of Rayleigh’s reciprocal relations 
3 TURBINE ROTOR. 8, = 819, 


? = ~ "y 4 Se 
By J. Morris, B.A., and 8S. J. E. Moygs, B.Se.,| . 44 similarly for other pairs of points. 


; AKC. | Consider now a single concentrated load. Let 
AN approximation for the lowest critical speed of | the Joad have a deflection (3,)) when at rest and a 
h a turbine rotor, which consists essentially of a | deflection (8,)o + 8, at time ¢ when in lateral 
composite concentrated load on a shaft running ©n | yjhration. Then we have the equation of motion 
two short bearings, can be readily found by an | 3. + (8) (— m, 8, + W,)8 
appropriate use of Dunkerley’s empirical rule for | 1 > (ro 2” sy 
determining whirling speeds, the load being sub- | or since 


divided into a convenient number of elemental loads | ; 2 
(d1)o =W 1 di 


; to which the Dunkerley rule is applied. Before | 

r proceeding to do this, a brief explanation may be | 8, = — m, 8, 8). 

t 

. Fig.1. W Wy, v, W, 
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given of the rational derivation of Dunkerley’s rule ; where 
and an indication of a simple means of applying it petit W, 
to the kind of problem considered. . g° 


Referring to Fig. 1, let AB be a light shaft) qj, equation is simple harmonic of frequency 
supported horizontally in any bearings and carrying | ;, 


concentrated loads W,, W2, Ws, Wa-- -.+- - at | = where 
points designated 1, > 3, Ore tirce « Let 811. oF l 
Gea Sosy ‘Ban! oo Jo 6: fe; be the deflections at points -=™ :.. 
1, 2, 3, 4, due to unit load at the point 1, 3,;, 52, La 
ee the deflections at the same points| Suppose next we have two loads in lateral 
due to unit load at point 2, and so on. Then if | vibration, then with the above notation we shall 
Gay Bay Bop Seared ose be the deflections, respec- | find ‘ 
tively, at those points when loads W,;, W;, Ws, W,'| 8, = — m, 8, 8, — my 8, 845. 
ere are attached to them, 5, = — m, d, 84g — mz dy Sgo- 

8, = Wi 84, + We 8a: + Ws 8s. +--+ + The corresponding equations in k* will be 

5, = W, 81 + We See + Ws S32 +--+ --- (1 — mu, 8, £°)8, — mg 84 F* 3, = 0, 


and so on. — my By, k® By + (1 — mg Bq k*) 8, = 0. 
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Eliminating 5,, 5, we obtain the equation in k*: 
M, Mg (811 gq — 52, )k* — (my By, + Me Sgqq) +1 = 0. 
If k?, k? be the two roots of this equation in #, 
we have 


l 1 
Pp + p=™ Bi, + Me Soo. 
But 
1 1 
my 84, + Mg 8a. = a + a . 
hence 
Fa l 1 


. 2 | 

Rte“, +e; 
Now vt k? are ae) two roots of ‘the equation, and 
when k? is large compared with k? then we have 
as an approximation 

1 1 l 

on oe - ee’ 
This is general for any number of loads and is a 
rational explanation of Dunkerley’s empirical 
formula for whirling speeds of a system of loads.* 
This interpretation of Dunkerley’s rule was given 
by Jeffcottt and independently by Morris.{ This 
rule for obtaining an approximation to the funda- 
mental frequency of vibration of a system of loads 
on a shaft in lateral vibration also applies to the 
lowest whirling speed as put forward by Dunkerley, 
which may be stated in the form 

= = Mm, 5, + mg dag + msd,, + ..... 
From the above it appeared that by means of 

the method of obtaining deflections adopted 
previously,§ the problem of obtaining the critical 
speed of a turbine rotor could be considerably 
simplified. By inserting the correct units in the 
foregoing expression, the critical speed of a turbine 
rotor is given by the formula 


167 


<n" si 
> W, 8, 
where Rx is the critical speed in revolutions per minute, 
8, is the deflection of the rotor in inches under 
unit load at section Z, 


W, is the proportion of the weight of the rotor 
acting over section Z, and 


.n 
a Wz is equal to the total rotor weight. 


A rotor with multiple concentrated loading is 
shown in Fig. 2, each load being assumed to act 
at the middle point of a small length 42 of the 
rotor. It is assumed that the rotor is simply 
supported, i.e., the bearings are free to take up 
the slopes of the journals through spherical seatings. 
To ensure complete generalisation of the problem, 
each small length is of different diameter. The total 
weight of the rotor can, therefore, be written as 

W, = W, + W, + W; + : - Wa 


= ¥. W,. 


In order to obtain the deflection of the rotor 
under unit load at section Z, use is made of the 
Principle of Virtual Work, which states that 


¥; dzx—ly=0 
9 El 
where y is the deflection at section Z due to a loading 
producing a bending moment M, 
mis the bending moment due to a unit load 
acting alone at the section Z, 
I is the moment of inertia of the cross-section, 
E is Young’s Modulus. 
Where tabulation is used, a very near approxima- 
tion is given when the integration is replaced by 
summation, and we may therefore write 


Mm 
¥ ‘| EI és 
where M, m and I peoviously defined will be the 





° Phil. Trans., 1894. 

+ “ The Periods of Lateral Vibration of Loaded Shafts ; 
the Rational Derivation of Dunkerley’s Empirical Rule 
a Determining Whirling Speeds,’ Proc. Roy. Soc., 

A.95, June, 1918. 

“The Bending, Vibrating, and Whirling of Loaded 
Shafts ” R. & M. No. 551, October, 1918, Aero. Res. 
Com: 

. «The Deflection of Turbine Rotors,” 8. J. E. Moyes, 
ENGINEERING, vol. cxlvi, page 181 (1938). 
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average values over any small portion of length 6 z. 


undoubtedly considerable. 


In addition to the the financial policy of an electricity undertaking. 


The bending moment diagram for the rotor with | freedom from graphical construction, which latter, This is a very controversial subject, and it is to be 


unit load acting at the section Z is shown in Fig. 3, 


no doubt, many will appreciate. 


10° lb. per square inch. 


4 , € 7 s 9 10 
350 400 450 410 370 180 60 
4°40 6-10 8-00 9-85 11-45 12-85 14-05 
10-20 8-50 6-60 4-75 3-15 1-75 0-55 
1-6 1-8 2-0 1-7 1-5 1-3 1-1 
2-243 3-017 2-609 1-918 1-374 0-955 0-640 
13-8 22-2 49-0 86-0 143-1 225-0 340-4 
74-3 43-1 33-4 20-0 10-8 4-2 0-5 
24-0 46-2 95-2 181-2 324-3 549-3 889-7 
12-0 68-9 35-5 15-5 4-7 0-5 
0-137 0-209 0-292 0-262 0-187 0-047 0-003 
0-119 0-160 0-160 0-097 0-036 0-002 
0-256 0-369 0-452 0-359 0-223 0-049 0-005 
SZ 10-* in 


TABLE lI. 
E 30 
Section 1 2 3 
Ww It a) 150 300 
a in 0-50 1-60 2-90 
b in 14-10 13-00 11-70 
z in. 1-0 1-2 1-4 
I in.4 0-785 1-150 1-629 
as 
" ; : n-* | 0-3 2-7 7-2 
th ! 
4. in.* 253-5 176-4 117-9 
I 
. 
ey cos in 0-3 0 10-2 
= I 
> Viz ino ' 480-6 304-2 186-3 1 
= I 
; " 25 
Wz b wy ais ir 10-3 0-001 0-012 0-085 
EY &@ I 
‘oe > 4 ‘in 10 0-001 0-018 0-074 
“ in io 0-002 0-030 0-139 
TM , 
a, & 1 


and from this it will be seen that the bending 
moment at any section from unity to Z can be 
written as 


m a by 
‘L 
and the bending moment at any section from z + | 


to n can similarly be written as 


a 
} zZ 
m ai 7 
L 
Inserting these two values for m, with their limits, 
in the expression obtained above for the deflection y, 
enables this deflection to be written in the form 


hy we M.8a ly al bM.82 


KE Le) l EL zat l 

It is now necessary to determine the values of M, 
and as the applied loading for y to equal 5, is again 
unit loading at section Z, M is replaced by m, 


and consequently we have 
by «Lar sa az an hb? ba 


y= % EL? 2241 1 


EL? I 


and hence 


Wb) <«-4a@ 58x W,za} <M pax 
W, 8: = Is _ 
EL? <1 1 EL? <z41 I 
It will be seen that the form obtained for the 
quantity W, 4, is an expression lending itself 


readily to systematic tabulation, which is illustrated 
in the accompanying example, shown with its 
loading in Fig. 4 and tabulated in Table I. 
same example was chosen to illustrate a previous 
tabular method,* using the same principles, for 
obtaining the deflection of a rotor under its own 
weight, for insertion in the critical-speed formula 
based on Rayleigh’s method, viz. : 


.n 
> vi Wit 


Ry 187 “- 
\ s 
all | 


Comparing the values of the critical speed R, for 
the above example, given by the two methods, it 
was found that the previous method yielded a value 
of 4,540 r.p.m., vhile the method described in 
this article gave a value of 4,310 r.p.m., a difference 
of 5-2 per cent. Actually the true fundamental 
critical speed lies somewhere between the two 
values, the Rayleigh formula giving too high a value 
on account of its constrained mode of vibration, 
and the one used in this article giving too low 
a value on account of neglecting the harmonics. 
Comparing the method described above with 
existing ones, especially those of a semi-graphical 
nature which involve the construction of both 
static bending-moment and deflection diagrams for 
use in Rayleigh’s formula, the saving in labour is 


We Wz 


* Moyes, loc. cit. 
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Finally, the authors wish to thank the Air 


Ministry for permission to publish this article. 
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The Switchgear Handbook. Vol. 1. ipparatus. Kdited 
by W. A. Coates, M.LE.E., Fel.Am.1.E.E., and 
H. Pearce, B.Sec., M.LE.E. London: Messrs. Sir 


Isaac Pitman and Sons, Limited. [Price 16s. net.] 


Tuts is the first volume of a series to be issued by 
members of the staff of Messrs. Metropolitan- 
Vickers Electrical Company, Limited, to which 16 
authors contribute. It is therefore authoritative ; 
but it is difficult to review, because there is no 
indication of the matter to be covered by subsequent 
parts, and what appear to be omissions in the first 
volume may well be dealt with later. The present 
volume covers oil- and air-break switchgear, chiefly 
for high-pressure and extra-high pressure, fuses, 
instrument transformers, over-voltage protection 
and automatic voltage regulation ; but not protec- 
tive gear, relays or instruments. This selection 
of subjects, especially voltage regulation, for one 
volume appears somewhat surprising. Over-emphasis 
of Metropolitan-Vickers’ productions has been 
| avoided. 

The work is presumably intended for users rather 
than designers, but the first two chapters, on the 
principles of design and on insulation, will prove of 
value to most engineers. By comparison, the 
chapters on instrument transformers and fuses 
|seem inadequate. The section on over-voltage 
protection refers primarily to surges, flash-over and 
| lightning arrests, not to protective gear ; it is clearly 
written, but is brief—only 12 pages. 
on 
with generators (not transformer taps), but does not 
describe the Brown-Boveri regulator. Chapter III, 
on high-voltage oil breakers, will attract attention, 
as a concise account is given of modern develop- 
ments in are control and of breaker rating and 
testing; but a more detailed comparison with 
Continental oil-less breakers would have been of 
value. Of the two chapters on air-break gear, the 
most interesting part is probably that dealing with 
outdoor rotary isolators; interesting photographs 
|and oscillograms are given of operation on load 
|current. The book contains a great deal of valuable 
| information in a handy form for the “ engineer in 
a hurry,” who has not the time to refer to more 
| detailed treatises, but the price of 16s. for a volume 
| of under 200 pages seems high, especially as it is 
|very incomplete without the further volumes 
| promised. 


The Economic Principles of Electrical Distribution. 
Henry M. Sayers, M.1.E.E. London : 
Isaac Pitman and Sons, Limited. 


By 
Messrs. Sir 
Tuts small volume of 160 pages is based on an 
earlier work, Electricity Supply Costs and Charges, 
published in 1924, and covers in a general way 


} 


The section | 
voltage regulation, which is also short, deals | 


[Price 12s. 6d. net.] | 


those aspects of planning and design which affect | as a specific case, question No. 8 in the “ Examina- 


expected that the opinions expressed will not meet 
with universal assent. For example, when dealing 
with depreciation, the author states that ** Obsoles- 
cence should not be allowed for in these estimates, 
If the course of events makes it worth while to 
replace any asset before its useful life is ended with 
something better costing more than the available 
depreciation—the difference is a proper capital 
charge.” Frequently plant is rendered obsolete 
and is replaced before its expected life has expired, 
but the value, i.e., the earning capacity, of the 
new plant is no greater in the face of competition 
and changing conditions than was that of the 
original equipment when first installed. The 
statement that “ A profit margin is not a cost. It 
is, properly speaking, an addition to the cost to 
make up a selling price that is remunerative,”’ also 
appears to be due to somewhat confused thinking. 

The chapter on Physical Efficiency and Economic 
Efficiency deals with the subject primarily on the 
basis of Kelvin’s Law. Many engineers have found, 
however, that problems of voltage drop. and the 
heavy expense of reopening the ground if a cable 
is too small, make it imperative to lay cables much 
larger than are required by considering the annual 
value of the I*R losses, particularly in suburban 
and county towns when the cost of ducts would be 
prohibitive. Some of the most interesting chapters 
are those devoted to load forecasting, and to loss, 
form and diversity factors, which many engineers 
will find valuable for reference when preparing 
surveys for new developments. The statistical 
methods are largely based on recent articles by 
Messrs. C. R. Cooper, G. W. Stubbings and the 
author himself. Unfortunately, no reference is made 
to the earlier papers by W. B. Woodhouse (J.2.£. 
Journal, 1920) and Bolton, or the work of Fordham 
Cooper, dating from 1927, which covers the ground 
in greater detail. The last-mentioned survey is 
not easily available, but a summary was given in 
the J.£.E. Journal for January, 1938, possibly too 
late for inclusion in the book. The chapters on 
equipment and detailed design are interesting, but 
rather superficial. In spite of these criticisms, 
the book provides a stimulating and provocative 
refresher course, and students will obtain from it 
some insight into the intricacies of a highly debatable 
subject. 


Locomotive Management : Cleaning—Driving— Mainten 
ance. By James T. Hopeson and C. 8. Lake. London 
St. Margaret’s Technical Press, Limited. [Price 6s. 
net.] 

UNTIL quite recently the locomotive running section 

has been the Cinderella of the various departments 

comprising the whole railway and, in consequence, 
books suited to the needs of its workers have been 
few and far between. A _ really comprehensive 
work, therefore, is of value, and it is not surprising 
that the present publication, first issued in 1908, 
has now reached its seventh edition. The chief 
merit of this book of 492 pages lies in the excellence 
of its detailed mechanical descriptions ; the chapters 
dealing with examinations of boiler, engine, brakes 
and breakdowns; and the numerous illustrations 
included, especially those of modern boiler fronts 
with their various fittings numbered and _ listed 
underneath. In preparing the new edition, however, 
the opportunity might have been taken, with 
advantage, to rearrange some of the details. For 
example, the first chapter is addressed to cleaners ; 
but the headlamp code referred to obviously belongs 
to the second chapter, being a Rule for the working 
of trains. The descriptions of hot-water wash-out 
and hot-jet cleaning plants, also in the first 
chapter, might well have been made into a new 
chapter by combining them with the descriptions of 
coaling, ash-handling and water-treatment plants 
to be found elsewhere, as these are never the respon- 
sibility of cleaners, and have a much wider interest 
than for enginemen only. Enough is not said 
about maintenance, no remarks being made on such 
problems as the methods of booking and carrying 
out the necessary repairs and the routine attentions 
which really comprise the entire subject, as far as 
the running-shed is concerned. The various refer- 
ences to the Rule-book require a careful overhau! ; 
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tion of Cleaners to act as Firemen ”’ may be cited. | THE VORTEX THEORY OF SCREW | screw dise—and in allowing for rotational as well as 


This reads :—* Explain what rules are brought 
into use when running a train”; the reply being 
given as Rule 126 (4) and (5); Rule 127 (5) and 
(16); and Rule 132. Sections (6), (7) and (8) of 
Rule 126 are equally relevant, and Rule 127 through- 
out refers to the driver only. The one Rule (128) 
that specifically refers to the fireman in this connec- 
tion is omitted. Knowledge of the rules on the 
part of the running staff is at least equal in impor- 
tance to that of mechanical details, and accuracy 
in this particular should be a prime consideration 
in any work designed for their instruction. 





The Mechanical Testing of Bituminous Road Materials. 
London: H.M. Stationery Office. [Price ls. net.] 
THis report, which is a joint production of the 
Department of Scientific and Industrial Research 
and the Ministry of Transport, is issued as “‘ Road 
Research and Experiment Special Report No. 1,” 
and is described on the cover as “a survey of the 
literature.” It is more than this, however, as it out- 
lines the laboratory investigations of the subject. 
The record indicates how difficult it is to secure 
results which will serve to guide construction ; for 
cement concrete, the physical properties of aggregate 
and matrix are similar and do not vary much within 
the range of working temperatures, but with bitu- 
minous concretes the matrix is weak in comparison 


with the aggregate and may vary with temperature | 


from an elastic solid to a viscous liquid. The 
cohesive strength of the matrix has been accurately 


determined, but much more investigation is required | 


on the important question of adhesion between 
matrix and aggregate. The report gives details of 
work done on circular tracks, loaded as nearly as 
possible under road conditions. Such tests lack the 
analytical possibilities of bench work in the labora- 
tory, but the information gained is likely to be more 
valuable to road engineers. A critical note outlines 
some of the effects due to compaction, rate of load- 
ing, ageing of specimens and varying temperature. 
Some definitions are given in the introduction, but 
they lack clarity and, if attempted at all, should 
have included definitions of tar, pitch and bitumen, 
and notes on aggregates, for these are the basic 


materials from which the composite products are | 


prepared. In other respects, also, the pamphlet 
would have been better for more careful editing ; 
the lettering for the Hubbard-Field stability test 
diagrams does not agree with the text, and such 
an expression as “ power to absorb vibrations ” 
hardly suggests a scientific exactitude of mind in 
the compiler. These criticisms notwithstanding, 
the report is good value for a shilling. 


Theory of Machines. By T. 
A.M.1.Mech.E. London : 
and Company, Limited. 


Bevan, M.Sc.Tech., 
Messrs. Longmans, Green 
[Price 16s. net.] 

Tut main problem which confronts the author 
preparing a text-book on the theory of machines 
must surely be that of compressing the requisite 
matter into the limited dimensions which practical 
considerations allow. A clear and direct style of 
writing is of material assistance in this direction, 
the subject being one which lends itself to concise 
and even staccato presentation. The author of 
this latest book on the theory of machines, by 
following that practice, has managed to present a 
comprehensive study of the subject while, at the 
same time, omitting no essential step in the 
development of each discussion. The book is 
intended primarily for those preparing for the 
final degree examinations or for the associate- 
membership examinations of the engineering 
institutions and presents at each stage full mathe- 
matical proofs as well as practical demonstrations. 
Graphical methods of solution have been developed 
to a large extent and the carefully-drawn diagrams 
should prove of value to the student. For the 
draughtsman and the designer there are many sec- 
4ons which will be found helpful because of the 
large number of examples which have been investi- 
gated and the painstaking manner in which their 
details have been elaborated. A useful feature is 
the bibliography at the end of the book, which gives, 
chapter by chapter, a list of text-books on the 
various topics dealt with. 


PROPELLERS. 


By J. Lockwoop Taytor, D.Se., A.M.I.N.A., 
A.F.R.AéS. 


THE vortex theory of propellers, originally deve- 
| loped in this country by Glauert for a many-bladed 
| screw and later extended, with certain restrictions, 


by Goldstein, to screws having a finite number of | 


blades, has for its main practical object the estima- 
tion of the inflow velocity at any section of the 
| blade. From this follows the angle of incidence 
| and the resultant fluid velocity at the section, enab- 
ling the lift, drag, thrust and torque of the element, 
and hence of the blade as a whole, to be determined 
for given working conditions in terms of the known 
|aerodynamic or hydrodynamic characteristics of 
| the blade sections. The appropriate characteristics 
| are those for infinite aspect ratio or two-dimensional 
flow, this form of presentation being now practically 
universal, and the methods of reduction from actual 


wind-tunnel test results at finite aspect ratio well | 


known and fully established. 
‘airscrews which have relatively narrow blades, 
and to moderate pitch ratios, and over this range 
|gave reasonable agreement with experimental 
results. There remained, however, certain systematic 


The Glauert theory was originally applied to 


| for axial inflow. Brard, however, has shown that 
|a more rigid calculation of the inflow due to the 
| helical vortices gives the same result as the Glauert 
theory, for an infinite number of blades, so far as 
| the rotational component is concerned, and that the 
| discrepancy in the axial component is unimportant 
|in practice for normal screw designs. The Glauert 
| theory is to be regarded as subject to this restriction, 
| and an analogous limitation applies also to the 
| Goldstein theory, which strictly applies only to a 
| Blade of particular form and pitch distribution. 


| This ideal blade is comparable with the elliptic ~ 


| aerofoil or wing, which, as is well known, gives 
minimum induced drag; similarly, the ideal form 
of blade gives minimum inflow loss. It is reasonable 
to suppose that, just as moderate departures from 
| the elliptic shape of wing do not materially affect 
| the drag, so moderate departures from the ideal 
blade such as are likely to be met with in practice 
will not greatly affect the inflow, and this is borne 
out by the comparison of theoretical and experi- 
| mental results already referred to. 

The Goldstein correction to the theory for finite 
|}number of blades is sometimes described as a 
| blade-tip correction, since the departure from the 
momentum or Glauert inflow is greatest towards 
the tip. The departure also increases with increase 
in pitch ratio, as might be expected, since the 
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'was found necessary to use the more accurate | 


'value for the inflow velocity, obviously depends | 


| particular case, and since, broadly speaking, inflow | 


discrepancies at the higher pitch ratios, and as| |_|. 
pitch ratios increased with the increase in aircraft | helical vortex sheets are then farther apart, for s 


in a on eit ter, and it | 8iven number of blades. The correction is not a 
speeds, these discrepancies became greater, and 3 | correction to the mean inflow taken over the whole 
Goldstein theory, which at any rate for narrow- disc, =. this depends solely on RE: SS 
bladed screws, gives very close agreement with | Siderations, but applies only to the inflow at a 
experiment over the whole range of pitch. | blade, the — t of which is increased locally due 

The cneceds of & thetey, cath es the Glauert | *® the proximity of the vortex sheet trailing from 


theory, which gives only an approximately correct | the blade itself. 





on the importance of the inflow correction for the | 
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increases with blade width, early attempts to apply | 
(Concluded from page 738.) 


the Glauert theory to wide-bladed marine screws | 
were not entirely successful. The results of these | rn Gas P 
investigations were complicated by some doubt OS SES eee 

regarding the lift and drag characteristics of the | The first paper to be read on the morning of 
blade sections, and particularly by an incomplete | June 8, the last day of the meeting, was entitled 
recognition of the effect of increasing blade width in “The Installation of Tower Gas Purifiers,” by 
reducing the effective pitch for a given face pitch. | Mr. Cyril M. Croft, M.Inst.C.E., chief engineer and 
Ignoring this effect, the calculated power absorp-| general manager of Messrs. The Wandsworth and 


tion increased much more rapidly with blade width | District Gas Company. This paper described the 


than was known to be actually the case, but taking | first installation in this country of the Thyssen- 


into account the reduced no-lift angle and hence 


effective pitch of the wider blade sections (of given sulphide from gas. 


thickness), the calculated increase is much more 
nearly of the correct order, even using the approxi- 





| Lenze tower purifiers for the elimination of hydrogen 


This installation was con- 
structed at the Wandsworth gas works by Messrs. 
W. C. Holmes and Company, Limited, under a sole 


mate Glauert theory. With the more accurate | licence from Messrs. Bamag-Meguin A.G., of Berlin. 
Goldstein theory, reasonable agreement between | The purchase, or amalgamation, of neighbouring 
theory and experiment is once more found even for | gas undertakings had resulted in the concentration 
the widest-bladed marine screws in use; in fact, of gas production at Wandsworth, largely on account 
the agreement is surprisingly good when it is remem- | of the increased transport charges for coal at the 
bered that the theory strictly applies only to| absorbed works, most of which, unlike Wandsworth, 
narrow blades. The same is, of course, true of the| were not situated on the river bank. The land 
Lanchester-Prandtl theory of aerofoils, for which | scheduled for gas manufacture at Wandsworth was 
the discrepancies with experiment do not become | only some 28 acres in extent and as the output of 
important until the aspect ratio is of the order of this station was growing rapidly the greatest care 
unity. Over a wide range as regards pitch ratio, | had to be exercised to ensure the best use being 
blade area and number of blades, the Goldstein| made of the undeveloped land. From corfsidera- 
theory has been found to predict the performance | tions of the need to economise ground space, when 
of marine screws, as determined from model tests, | additional purifiers became necessary three alter- 
with errors of the order of 5 per cent. Part of the| natives were considered: (a) The provision of a 
discrepancy may very likely be due to scale effect | reinforced-concrete building having three floors 
in the model experiments, and as regards full-scale | above ground level, arranged so that the ground 
performance, all that is required to give agreement | floor and the second floor were reserved for revivi- 
with the theory is a slight adjustment of the model | fication of the spent oxide, and the purifying boxes 
wake values which is in accordance with what is| were on the first and third floors ; or (b) deep boxes 
known of the probable relation between model | constructed either in cast iron or reinforced con- 
and full-scale figures. There remains the possibility | crete ; or (c) tower purifiers. Investigation elimi- 
of a slight error in the calculated values due to| nated the construction of a reinforced-concrete 
inflow gradient, giving an effective curvature of the | storey building on account of the capital cost, 
flow which is ignored by the theory. |the cost of a building of this type and of 
The relation between the vortex theory and the | purifiers having a capacity of 10 million cub. ft. 
older momentum theory has not always been| per day being 75,000/., as against 58,000/. for the 
appreciated. Actually, the Glauert theory, as usu- | complete installation of tower purifiers. The tower 
ally presented, would be more correctly described | purifiers, scheme (c), required only 12,000 sq. ft., 
as a momentum theory, differing, however, from | including provision for a further two towers to meet 
the early Froude theory in that the inflow at the | future requirements; scheme (a) would have 
screw disc is given its correct value of half the | entailed 20,000 sq. ft., and scheme (b) 40,000 8q. ft. 
augment of velocity in the slipstream—Froude | of land. Deep boxes were also eliminated owing to 
assumed that the slipstream value applied at the | the fact that in operation the handling of the 
——SS ee 
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material was apparently expensive and the boxes 
during changing were out of commission for a 
considerable period. The plant was almost com- 
pletely mechanised, which would have been difficult 
with shallow boxes of large area, and even with 
good oxide handling an immediate increase in the 
labour required at the time of changing was de- 
manded, whereas the tower purifiers’required only a 
small number of men. 

The Wandsworth installation to purify 10 million 
cub. ft. of gas per day consisted of six towers. Each 
tower consisted of an outer shell, 22 ft. 3} in. in 
diameter by 52 ft. 1 in. in height, closed at the top 
and bottom, the top cover being removable. Each of 
the towers had 12 superimposed containers filled 
with oxide, which did not come into contact with 
the tower itself. The containers were polygonal, 
and each held two layers of oxide supported on 
wooden grids. Each container consisted of a central 
tube and two oxide-containing trays. The central 
tube and outer walls were united by the bearers for 
the grids which extended radially from the central 
tube. The wall of the container was provided with 
feet for resting on the container below, and also 
with reste for the container above. When the 
containers were placed one above the other in the 
tower the central tubes formed a common gas inlet 
to them, the joint between successive containers 
being made by a rubber ring. The containers 


bottom, having a central opening coinciding with 
the central tubes. The main inlet to the tower 
fed the gas space so formed between the division 
plate and the bottom, entering through the side 
plates. Gas from the central tube entered through 
slots into the space between the two layers of oxide 
in each container, divided, passed through the 
layers of oxide, and escaped to the annular space 
between the walls of the containers and. the shell 
of the tower. The outlet main was taken from 
half-way up the side of the tower. For normal 
working of the towers the backward rotation system 
was used ; for the first six towers there were accord- 
ingly six different positions for each tower. 

The purifiers had proved to be flexible, in that 
they had worked equally well from half-capacity 
to 33 per cent. overload. The two towers discharged 
to date have shown 44 per cent. of sulphur in the 
spent oxide. The total volume of oxide was equal to 
6-6 cub. ft. per 1,000 cubic feet of gas perday. For 
controlling the operation of the purifiers, the follow- 
ing tests had to be made every day : (a) Temperature 
of inlet and outlet; (6) outlet pressure at every 
tower ; (c) back pressure on whole plant ; (d) lead- 
paper tests on the last four towers; (e) cadmium- 
acetate test on the crude-gas inlet and at the outlet 
of each tower passing a measurable quantity of H,S ; 
oxygen test at the inlet and outlet of the first tower 
and at the main outlet ; and (g) ammonia test of 
crude-gas inlet. From these supervision tests a log 
was kept of the weight of sulphur absorbed by each 
tower, and when the first tower contained sufficient 
sulphur to render the mass of saleable quality the 
tower could be discharged. A convenient quantity 
of ammonia to be admitted with the inlet gas was 
found to be approximately 2 grains per 100 cubic feet. 
The oxide was changed when the sulphur content had 
reached 45 per cent. and the oxide was enriched to 
saleable quality. The tower had to remain three to 
four days in the last position to complete revivifi- 
cation of the oxide, the flow of gas through the tower 
being reversed in direction daily. The tower was 
then isolated from the gas stream and inert gas, 
generated by a Harrison purging machine, was 
fed into the bottor of the tower and discharged 
through the vent valve on the top cover until 
tests indicated that no coal gas remained in the 
tower. When the purging was completed the cover 
was removed and the oxide containers transferred 
to the stocking tower. The fresh oxide containers 
were then placed in the tower. 
were replaced and it was then ready for blowing 
off and putting to work. During 1937, the last 
complete year prior to the installation of tower 
purifiers, the cost per therm of purifying slightly 
under 21 million therms of gas was 0-08239d.; it 
was estimated that the purification cost per therm 
with the tower purifiers was 0-0343d. This saving in 
costs was more than sufficient to pay interest and 


The tower covers | 
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depreciation charges on the new plant which, based 
on the total capital cost of 58,000/., and assuming 
a total output equivalent to that for the year 1938, 
represented 0-0445d. 


By-Propuct AMMONIA. 


The last paper submitted to the meeting was on 
“ By-Product Ammonia,” its author being Mr. P. 
Parrish, manager of the Phoenix Wharf Chemical 
Works of the South Metropolitan Gas Company. 
This paper described the steps taken to meet the 
situation that arose with the advent of synthetic 
ammonia, when the return to the gas industry from 
ammonia was converted from a profit of 2s. 9d. per 
ton of coal carbonised into a debit of 4d. a ton 
owing to over-production. Synthetic-ammonia 
plants had been erected in many European countries 
primarily as a measure of defence, because ammonia 
could be readily converted to nitric acid, which, in 
turn, was indispensable to the production of high 
explosives by nitration. Synthetic ammonia was 
utilised in periods of peace for the production of ferti- 
lisers, but there was necessarily a vast disparity 
between the requirements for defence and the needs 
of agriculture in normal times. Proposals were made 
for the destruction of the by-product ammonia 
inevitably produced during the carbonisation of 
coal, but ultimately it was found that the solution 
of the problem lay in the avoidance of distillation and 


rested on a division plate some 3 ft. from the | transportation of weak liquor, by suitable methods of 


working. 
A typical design of modern liquor-concentration 
plant was the Thorncliffe-Baldurie, in which the 


| gas liquor was pumped from the feed supply tank 


to the pre-heater and thence to the still, the gases 
from the still being used to preheat the liquor, 
and finally condensed and gravitated to the con- 
centrated gas-liquor storage tank. A water supply 
was provided for the condenser, but in practice 
little water was used. On the pipe connecting the 
still to the preheater there was fitted an Arca 
thermo-relay and pressure regulator, actuated by 
the temperature of the vapours leaving the still, 
so that a constant still-head temperature could be 
maintained. On the steam inlet to the still an 
Arca control valve was fitted, the function of this 
valve being to maintain a constant pressure of steam. 
The quantity of steam passing the steam valve was 
a measure of the liquor throughput of the plant, 
and the pressure gauge on the controlled steam 
line could be calibrated in terms of ammoniacal 
liquor per hour. If pressure accumulated in 
the condenser, due to the formation of ammonium 
bicarbonate, it was transmitted through a relay 
to the liquor valve, which shut immediately. The 
steam valve, however, remained open, permitting 
steam to pass through the preheater and condenser, 
the blockage being thus automatically removed. 
The pressure then fell, the liquor valve automatically 
re-opened, and the plant reverted to normal 
operation. 

Several designs of this plant had been developed 
to meet various conditions, as it was found that the 
design had to vary with the characteristics of the 
gas liquor, which, in turn, depended upon the quality 
of the coal used, upon the control of the carbonising 
operation and upon the type of carbonising plant, 
and particularly upon whether the retorts were 
steamed or not. The ratio of ammonia to carbon 
dioxide in the liquor was of critical importance ; 
if, for example, the ratio of ammonia to CO, in the 
liquor was of the order of that existing in normal 
ammonium carbonate, namely 1 to 1-3, the gas 
liquor need not be partially decarbonated to produce 
concentrated gas liquor of 20 per cent. to 22 per 
cent. strength, but if the NH, to CO, ratio was of the 
order of 1 to 1-6 or 1-7, partial decarbonation was 
essential. Concentrated gas liquor generally con- 
tained 20 per cent. to 22 per cent. of NH;, 13 per 
cent. to 23 per cent. of CO, and 1-6 per cent. to 
12 per cent. of H,S, an average H,S content being 
4 per cent. Corrosion was often experienced, 
although many plants had operated for six or seven 
years with little wear and tear. Where corrosion 
occurred, the gas liquor contained abnormal 
quantities of ammonium cyanide, which had not 
had time to react with the precipitated sulphur to 
form thiocyanate. Works suffering from this form 
of corrosion could largely overcome the difficulty 


by aerating the gas liquor and/or using powdered 
sulphur to fix the ammonium cyanide as ammonium 
thiocyanate, or they could employ ammonium 
polysulphides for this purpose. 

The author believed that if gas undertakings 
were to receive the maximum benefit from their 
ammonia they must ally themselves under a central 
scheme with an existing chemical works, well situated 
geographically, having a sulphuric-acid plant of 
flexible capacity, and preferably having a demand 
for sulphur material and ammonium products. 
Their production of sulphur material (spent oxide) 
should be no less the subject of sale than con- 
centrated gas liquor. Such an arrangement would 
appear to be essential, as the two products were 
inter-dependent, and would become increasingly so 
as time elapsed. These arrangements must be 
based on sliding scales for the purchase of spent 
oxide and concentrated gas liquor, or the gas under- 
takings should participate in the surplus profits 
after a predetermined profit had been assigned to 
the chemical works. 

The considerable quantity of hydrogen sulphide 
which was contained in the outlet gases from the 
saturator made it desirable that in a large ammonia 
works these gases should be utilised for the pro- 
duction of sulphuric acid. The method selected 
by the author for his works involved the use of 
nitrous gases as in the lead chamber process, but 
with a Gaillard-Parrish tower chamber irrigated 
with chamber acid from a turbo-disperser. The 
hydrogen sulphide was burnt to sulphur dioxide, 
arrangements being made to change over to brim- 
stone burners when the saturators were not working 
at the week-end, to ensure continuity of sulphuric- 
acid manufacture. The sulphur dioxide was 
oxidised by atmospheric oxygen in the presence of 
oxides of nitrogen and water vapour, the resulting 
nitric oxide being re-oxidised in the tower chamber 
which was of sufficiently large capacity to afford 
the necessary time for the reaction. The resulting 
nitrogen trioxide was absorbed in cold 80 per cent. 
acid in three Gay-Lussac towers following the 
Gaillard-Parrish reaction tower, and the nitrous 
fumes were liberated from this acid in two Glover 
towers, situated in front of the Gaillard-Parrish 
tower, by the burner gases. 

In the manufacture of large-crystal sulphate of 
ammonia it was necessary to use a bath containing 
5 per cent. of acid and a little iron; the crystals 
first formed must be allowed to remain in suspension 
for 1} hours to 1} hours to allow them to grow, 
and the saturator must be designed to permit of 
this; the temperature and the free acid content 
of the saturator must be maintained constant, 
because any increase in either condition increased 
the solubility of ammonium sulphate and thus 
reduced the size of the crystals first formed. Equal 
care must be taken in centrifuging the crystals, 
and they should be neutralised in the centrifuge 





\by spraying with a pre-determined quantity of 


weak ammonia solution. The most lucrative 
branch of the fertiliser industry was the compound 
manure, or chemical fertiliser, section. If a maximum 
revenue for by-product ammonia was to be ob- 
tained, it was certain that this branch of the 
fertiliser trade must be exploited by the suggested 
central chemical works. The author concluded 
that with the increasing availability of waste-heat 
steam, all gas works should be in a position to manu- 
facture concentrated gas liquor profitably. This 
should be sent to a centrally-situated chemical 
works, having the facilities already indicated, which 
should manufacture those ammonium products 
which were calculated to ensure the highest revenue. 
Where sulphate of ammonia was manufactured, the 
plant should be in units with a capacity of not less 
than 50 tons per day, using exhaust steam from 
pass-out turbines or back-pressure engines. In 
view of the availability of surplus sulphur material 
in the form of spent oxide, phosphoric acid or 
calcium superphosphate should be produced, unless 
other arrangements could be made for the realisation 
of the maximum market value of spent oxide. 

It was reported that this year’s Autumn Research 
Meeting will be held in London on November 21 
and 22, and that the 77th Annual General 
Meeting will be held in London from June 4 to + 
1940, 
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Fic. 1. 
PeETROL-MOWER WITH VERGE-CUTTING ATTACHMENT; Messrs. THE AUTO-MOwWER ENGINEERING CoMPANY, LIMITED. 


Fies. 1 anp 2. 


THE ROYAL AGRICULTURAL SHOW 
AT WINDSOR. 


PARTICULAR interest attaches to the Royal Agri- 
cultural Society’s Show, which opens at Windsor on 
Tuesday next, July 4, and closes on July 8, owing to 
the fact that it coincides with the centenary of the 
Society. The first show was held at Oxford in 1839, 
and was followed by one at Cambridge. The show 
was then held annually in various centres without a 
break until 1886, when the series was interrupted, 
owing to a widespread cattle plague, and a second 
break in continuity occurred in 1917, due to the 
war. The show was resumed in 1919, and no 
further breaks have occurred to the present day. 
Windsor was selected as the venue for the first 
time in 1851, the year of the Great Exhibition in 
Hyde Park, and the same venue was selected for the 
jubilee meeting in 1889. It is interesting to recall 
that an attempt was made in 1903 to abandon the 
peripatetic character of the show, a permanent 
London site having been purchased at Park Royal, 
but after three years of successive losses, a county 
site was again selected, and this practice has since 
been continued without a break. 

The motto of the Royal Agricultural Society is 
* Practice with Science,” and throughout its 
hundred years of existence, this ideal has been 
admirably upheld, as shown by the journal of the 
Society and its supplement “The Farmer’s Guide 
to Agricultural Research.” The latter publication, 
in particular, shows that the original aims of the 
Society, which were the improvement of agricultural 
implements and farm buildings, the application of 
chemical knowledge to the food of plants, and the 
eradication of pests of all types, have always been 
kept in the forefront. The Society began its work 
when farming was beginning to revive after the 
depression which succeeded the Napoleonic wars. 
Steam was practically in its infancy, and it was 
not until 1849 that the first traction engine appears 
to have been built. Farm implements were of the 
simplest type, the first successful reaping machine, 
for example, only having been introduced a few 
years earlier, and the great majority of the machines 
used by the farmer to-day being quite unknown. 
Great credit is due to the Society for including the 
improvement of farm machinery and implements 
among their activities at a very early date. 
It is noteworthy that whereas only a few imple- 
ments were displayed at the first show, by 
1863 nearly 6,000 such exhibits, including about 
150 steam engines, were exhibited. That this 
development is still regarded as of primary import- 
ance is shown by the annual award of the much- 


sought-after silver medal for new implements. 


haps the most important work done by the Society | advance and retard. 





Fig. 2. 


Per- | Wico magneto, with impulse starter and automatic 


An air blast is directed over 


has, however, been the gradual breaking down of | the cylinder-cooling fins by a cowl from a fan 


the prejudice among practical farmers against the | 
scientific worker, and there can be little doubt that | 


the annual show has been of material assistance in 
this direction by affording an opportunity for the 
practical man to see the latest developments in 
every direction. 

Although, in general, shows held in the neigh- 
bourhood of London have been among the least 
successful, the meeting at Windsor in 1889 was an 
outstanding success, and there is every reason to 
hope that this success may be repeated in the 
present centenary exhibition. Farming prospects 
are steadily improving owing to the encouragement 
given by the Government to the industry, and the 
decision to form a large reserve of implements 
for use in case of war should give a much-needed 
fillip to the manufacture of this class of machinery. 
The entries for the present show are decidedly 
encouraging, those for live stock being 4,245, as 
against 2,958 at Cardiff last year. The improvement 


is not so marked in implements, as indicated by the | 


length of shedding in the implement yard, the 
actual figures being 9,294 ft. at Windsor and 8,140 ft. 
at Cardiff. There are, however, 430 stands in the 
present exhibition, as against 342 at Cardiff. The 
figures for Windsor in all sections, except those of 
poultry and produce, are the highest for ten years. 
The live-stock entry constitutes a record. 

We may commence our description of the ex- 
hibits by dealing with the power-operated grass 
mower illustrated in Figs. 1 and 2 above, which is a 
new model, shown by Messrs. The Auto-Mower En- 
gineering Company, Limited, Norton St. Philip, near 
Bath. It is made in two sizes, 24-in. and 30-in., both 
specially designed for use on large areas, where speed 
is of importance and the collection of the cut grass 
is not essential. The cutting cylinder is 10 in. in 
diameter and has six blades, enabling the machines 
to deal with really long grass. The machines are 
thus suitable for cutting rough herbage, and in 
many cases can be satisfactorily employed on this 
class of work in place of the more usual type of 
mower with reciprocating knives. As will be clear 
from Fig. 1, the place of the usual front roller is 
taken by two castor wheels, which, besides permit- 
ting longer grass to be cut, enables the machines to be 
manceuvred with ease. The power unit is a single- 
eylinder air-cooled Lister engine operating on the 
four-stroke cycle. A governor is fitted which 
controls the engine speed and dispenses with the 
usual throttle lever. The engine is provided with 
automatic sump lubrication, and is fitted with a 





mounted on the flywheel shaft. The transmission 
from the engine is by enclosed roller chain to a 
cross shaft at the rear of the machine, from which 
the drive is taken through a fabric-lined cone 
clutch by further enclosed roller chains to the rear 
roller. The latter is in three sections and incor- 
porates a differential gear. The clutch is engaged 
|and disengaged from the handle bar by the lever 
| visible in Fig. 1. The machines are provided with 
a combination trailer seat and carrier. 'This consists 
of a light tubular frame with a seat carried on 
| pneumatic tyred wheels, and bolted to the back 
| of the mower. To serve as a carrier for the machine, 
the trailer is removed, the wheels taken off, and 
'remounted on stub axles provided on the machine. 
This conversion only takes a few minutes. 

An interesting feature of the machine is that it 
can be supplied with a verge-cutting attachment, 
illustrated in Fig. 2. This attachment consists of 
an auxiliary pneumatic-tyred wheel, mounted on a 
cranked axle, which can be controlled from the 
driving position. The attachment allows verges of 
varying heights to be mown without any tendency 
for the machine to slip into the road. By means 
of the control lever, the position of the crank, and 
therefore the height of the cutting cylinder from 
the road, can be varied while the machine is in 


| motion, so that uniform results can be obtained on 
|a verge of varying height. 


Among the machines shown by Messrs. Harrison, 
McGregor and Company, Limited, Leigh, Lan- 
cashire, the new ‘* Yeoman ” tractor binder is likely 
to attract special attention. This binder, which is 
illustrated in Fig. 3, page 776, can be supplied 
either as a direct-drive or as a main-wheel drive 
machine, and with either left- or right-hand cut. In 
designing this new binder, the firm, while retain- 
ing the essential features which have proved satis- 
factory on their earlier tractor binder, have embodied 
several new features which their many years of 
experience in the field has led them to consider 
desirable. For instance, a binder worked by tractor 
has to resist greater shocks than when horse-drawn. 
A novel feature has, therefore, been introduced in 
the Yeoman which the firm has termed shock 
absorbers. This is an arrangement whereby the 
weight of the binder is carried on springs, which 
are so placed between the main frame and the 
travelling wheel that they receive any shocks when 
the binder is passing over furrows or hard ground 
or when travelling on the road. Shock absorbers 
are also fitted to the divider wheel and the two 
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transport wheels. This should prove a very useful 
addition, as it must result in a reduction of stress 
throughout the machine, and also give greater 
comfort to the operator. The binding mechanism 
has received very careful consideration. Tripping 
is effected by pressure on each of the three packers. 
This has been found to be very efficient, especially 
when cutting laid crops, as the trip, being more 
sensitive, prevents blockage, and, therefore, avoids 
undue strain on this particular part of the binder. 
The trip and locking dev ice has also been re-designed 
and strengthened. The bevel-gear drive has been 
replaced by a steel roller chain, which drives through 
steel wheels, the teeth of which are machine-cut, 
and all of which are protec ted by a neat cover. An 
improvement has also been made in the arrange 
ment for adjusting the binding deck, by fitting 
roller bearings to the carriers and by making the 
shifting lever more convenient to the operator. 
rhe reel has been designed so as to enable the 
with, and at 
the same time it is very rigid and steady when at 
work. The gearing for the reel drive and elevators 
is protected by neatly-designed covers, while the 


outside support to be done away 
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accessible. The 


means of lubrication are easily 
canvases have been widened to enable them to 
convey and elevate any length of crop successfully 
to the binding table. 

Another interesting machine on show is the 

Universal * thistle cutter, illustrated in Fig. 4, 
page 776. This implement can be drawn by tractor, 
car, horse, hay rake, float, etc., and it will do its 
work equally well at speeds ranging from 2 m.p.h. 
to 10 m.p.h. The width of cut is 7 ft. 6 in., and 
when used behind a tractor or car, six acres per hour 
can easily be cut. When horse-drawn, two acres 
per hour can be dealt with. The cutting mechanism 
comprises two serrated high-quality tempered steel 
blades arranged in the form of a triangle as shown, 
coupled to a cross bar by means of a ball-swivel 
draught attachment which is free to move in any 
direction as required. The lateral movement of 
the implement, however, is constrained within 
reasonable limits by means of two guide cables 
which can be clearly seen in the illustration. To 
suit varying types of land, the blades can be tilted 
higher or lower, as the case may be. For transport 
purposes, the blades are collapsed to lie side by 
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side, and the back cross bar, which joins the blades 
together, is swung into a parallel position to the 
blades, thus making a compact unit for transport 
or storage. 

The petrol engine illustrated in Fig. 5, page 775. 
is a new addition to the range made by Messrs. 
John Fowler and Company (Leeds), Limited. 
Leeds, 10. The engine is rated at 5 brake horse- 
power at 2,000 r.p.m., and, as will be seen, is of 
the radiator-cooled type. The engine is primarily 
intended for coupling to high-speed centrifuga! 
pumps, such as are used in A.R.P. work. The 
engine operates on the four-stroke cycle, and has a 
cylinder bore of 3 in. and a piston stroke of 3 in. 
The rated b.m.e.p. is 100 lb. per square inch, and 
the maximum b.m.e.p. is 109 lb. per square inch. 
The compression ratio is 5 to 1, and the compression 
pressure is 110 Ib. per square inch. The fuel con- 
sumption at full load is 0-6 pint per brake hors 
power hour, and at half load is 0-9 pint per brak« 
horse-power hour. The cylinder and crankcase ar 
cast in one piece, with a detachable cylinder head : 
the piston is of special alloy. Splash lubrication i 
employed. Good accessibility to the working part» 
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is ensured by the provision of two large inspection 
doors on the crankcase. The valves are of the side- 
by-side type, actuated from the crankshaft through 
adjustable tappets. Quantity governing is em- 
ployed, the governor being of the centrifugal type, 
and connected to the throttle by a lever and rod, 


as shown in the illustration. The radiator is mounted | 


on a bracket bolted to the engine crankcase, and 
is fan-cooled, the fan being driven by belt from a 
pulley on the end of the crankshaft. 

We have previously described the Fowler Sanders 
Diesel engines made by this firm, and it may be 
recalled that they incorporate a special combustion 
chamber giving a “two-way ” swirl to the gases. 
Examples of the ** D”’ series of these engines are ex- 


hibited, the range comprising six sizes of engine in | 


powers from 4 brake horse-power to 16 brake horse- 
power. A new feature of this range is the extension 
of the crankshaft on both sides of the engine, so that 
two flywheels and two pulleys can be fitted, enabling 
the drive to be taken from either side. A 6-h.p. 
model in this range is illustrated in Fig. 6, page 776. 
The two flywheels are dynamically balanced, and 
are claimed to give an exceptionally smooth-running 
engine. The cylinder bore is 3} in., and the piston 
stroke is 44 in. The rated output is obtained at 
1.000 r.p.m. The crankease is cast in one piece 
with the cylinder. The bed is of close-grained 
cast iron, and is bolted to the crankcase by long 
studs. The head carries the overhead valve gear, 
which is operated by push rods from the camshaft. 
The valve gear is enclosed in an aluminium cover. 
A removable liner of the wet type is fitted. It is 
nitrogen-hatdened and is surrounded by large 
water spaces. The bearing surfaces on the moving 
parts are large and are all white-metal lined, with 
the exception of the small end, which is bronze 
hushed. The gudgeon pin is of the fully-floating 
type. The fuel pump, governor, and fuel filter are 
housed in a special casing forming a large door to 
the crankcase. The fuel pump is of the C.A.V.- 
Bosch type, and is actuated by a cam on the main 
camshaft and rocking levers attached to the fuel- 
pump casing. The governor has an independent 
drive off the timing-gear wheel. A dipper on 
the connecting rod supplies oil to all the moving 
parts. The main bearings are of the ring-oiled type, 
with the containers constantly replenished. The 
hig-end bearings, pistons, camshaft, governor gear, 
and fuel pump drive are all lubricated by splash. 
When dealing with the exhibits at the last show, 
we described a hand-operated potato sorting table 
shown by Messrs. Cooch and Son, Northampton. 
In connection with this description, which was 
given in ENGINEERING, vol. cxlvi, page 94 (1938), 
we mentioned that the firm also manufactured a 
power-driven sorter. In the earlier sorters of the 
latter type, the engine was fitted on a platform at 
the side, but as shown in Fig. 7, page 776, in the 
latest models it is fitted under the hopper at one 
end of the sorter, where it is adequately protected 
from falling dirt. A further feature of the new 
model is that it is some 18 in. narrower than the 
older type. In its general features, the power- 
driven sorter is similar to the hand-operated model 
already described, but, as will be clear from the 


illustration, the model illustrated is equipped with an | 
potatoes on to the | 


elevator which delivers the 
sorting table. The engine is a Petter air-cooled 
model of 1} h.p., and the power is transmitted to 
the shaker crankshaft by a belt, as shown. The 
table is mounted on four vertical rocking arms. 


The drive to the conveyor is by a second belt | 


from the shaker shaft, the power being transmitted 
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appliances such as cow stalls, cattle-water bowls, 
and so on. They are, however, also showing the 
Harkness crop lifter and the bracken and thistle- 
| cutting scythe described in ENGINEERING, vol. cxliv, 
page 32 (1937), together with Van Dorn electric tools 
for agricultural use. We illustrate a dise grinder 
for sharpening grass-mower fingers and knives in 
| Figs. 8 and. 9, page 776, and, as will be clear from 
the illustrations, this enables the fingers to be ground 
| without the’ necessity for dismantling from the 
| finger bar. The flexible abrasive disc used enables 
| the operator to grind both the cutting edges of the 
| fingers and also the radius at the base, and at the 
| same time the surfaces of the fingers can be quickly 
cleaned. After the grinding operation, alignment 
|can be rapidly effected by stretching a string from 
| the pitman head to the divider point; any joints 
|out of truth can then be easily adjusted to the 
correct alignment. The knives can be ground as 
readily as the fingers, and, as shown in Fig. 9, 
it is possible to grind to the extreme back edge of 
the cutting portion. The grinder can be held at 
any desired angle, and is light in weight and easily 
handled. The discs are made in a range of grits 
and grades for various operations. A medium grade 
is recommended for the fingers and a fine grade for 
the knives. The grinder is made in two sizes, the 
the 5-in. “ Junior ” and the 7-in. * Standard,” the 
former running at 3,200 r.p.m. and the latter at 
4,200 r.p.m. Each machine is supplied complete 
with three-wire cable (the third wire being for 
earthing), a detachable side handle for use on either 
side of the grinder, a moulded rubber pad on which 
the disc is mounted, and three abrasive discs, 
coarse, medium and fine. The general construction 
of the Van Dorn tools has been previously described 
in our columns, and it may be recalled that they 
are fitted with universal motors for either alter- 
nating-current or direct-current supply. 


(To be continued.) 


| 








THE CUNARD WHITE STAR LINER 
‘“*MAURETANIA.”’ 


(Concluded from page 741.) 


In the previous portions of our description of 
the Cunard White Star liner Mauretania, we dealt 
first, on page 701, ante, with the ship and her 
passenger accommodation, and then, on page 738, 
ante, with the boiler plant and the electricity- 
generating installation. We now proceed to describe 
the main propelling machinery, the arrangement of 
which is shown in Figs. 23 and 24 on Plate XXX, 
and Figs. 25 to 32 on pages 768, 770 and 771. 
The engine room is situated between frames 89 
and 112, corresponding to a length of 67 ft., and 
extends for the full width of the ship. The machinery 
consists of two sets of Parsons combined impulse 
and reaction turbines, constructed by Messrs. 
Cammell Laird and Company, Limited. Each set 
comprises, for ahead working, one high-pressure, 
one intermediate, and one low-pressure turbine in 
series, each turbine driving a separate duplex 
pinion engaging with a common main gearwheel. 
Steam is supplied at 350 lb. per square inch pressure 
and an initial temperature of 700 deg. F., and the 
working range extends down to 0-5 lb. per square 
inch absolute. For astern working, for which 
about 50 per cent. of the ahead power is available, 
two turbines are provided to drive each shaft, 
namely, a three-row high-pressure stage at the 
| forward end of the intermediate-pressure ahead- 
| turbine casing, and a three-row low-pressure stage 
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turbines are formed with vanes of stainless steel, 
cast in their positions in the plates. Steam dummy 
cylinders are provided in the high-pressure and 
intermediate-pressure turbines to counteract any 
unbalanced steam thrust on the blading; they are 
not required on the double-flow low-pressure 
turbines, which are self-balancing, but Michell thrust 
bearings are incorporated to locate the rotor axially. 
As in the Queen Mary, an electric indicator and 
alarm is fitted, to give warning of any excessive 
axial movement of the rotors, such as might result 
if the thrust pads failed. 

The high-pressure parts of the turbine casings 
are of cast steel, and the low-pressure casings of 
cast iron. The turbines are rigidly bolted to the 
gearcase at the after ends, the foward ends being 
supported on cast-iron pedestals resting on steel- 
plate seatings built up from the inner bottom of 
the ship. If necessary, the high-pressure turbines 
can be isolated, and steam admitted directly to the 
intermediate-pressure ahead turbines; and the 
low-pressure turbines can also be isolated. Under 
these conditions the exhaust steam from the inter- 
mediate-pressure’ turbines is led directly to the 
condensers. Each turbine is fitted with an Aspinall 
duplicate emergency cut-out governor which causes 
the steam to be shut off if the revolutions exceed 
a predetermined figure due to any sudden load 
variation. These governors control the main bulk- 
head steam valves through the medium of the 
lubricating-oil system. Steam is also shut off if 
the oil pressure in the forced-lubrication system 
should drop unduly. 

The gearing is of the double-helical single- 
reduction type. The gearwheels, about 14 ft. 6 in. 
in diameter, are even larger than those in the 
Queen Mary, and weigh about 85 tons each. One 
of the wheels was illustrated on page 134 of our 
issue of July 29, 1938. The upper parts of the 
two gear cases are visible in Fig. 29, on page 770, 
which also shows, in the foreground, the two inter- 
mediate-pressure turbines. The pinions are about 
17 in. in diameter and are driven by the turbines 
at a normal speed of 1,446 r.p.m. The shaft and 
propellers revolve at 140 r.p.m. The pinions are 
connected to their respective rotors by flexible 
claw-type couplings. The teeth of the gears are 
1 in. pitch and the helical ‘angle about 30 deg. 
The gearwheels and pinions are enclosed in cast- 
iron gearcases, bolted to the seatings. The reduc- 
tion gears were cut on hobbing machines embody- 
ing creep mechanism, with special arrangements for 
maintaining a constant temperature. We may men- 
tion that the forgings for the hollow rims of the wheels 
were made by Messrs. The English Steel Corpora- 
tion, as were also the pinions, turbine-rotor spindles 
and propeller shafting. The main-engine turning 
gear is attached to the aft end of the gearcases. 
The 8 ft. diameter turbine turning wheels are fitted 
on the forward thrust-shaft couplings and are 
rotated by spur and worm reduction gearing driven 
by 30 h.p. motors. 

The thrust of the propellers is transmitted through 
Michell single-collar thrust blocks, fitted in the line 
shafting immediately abaft the gearcases. The 
propeller shafting is solid forged mild steel, and 
each line is supported by twelve self-lubricating 
bearings. The aftermost bearing in each line is 
arranged to take a trailing collar and has a hinged 
cap for ease of inspection. Lubrication is effected 
by a ring mounted on the shaft, which dips into 
the oil well at the base of the bearing and carries 
the oil to the top of the shaft, where it is deflected 
to a receptacle from which it gravitates through 





from the belt shaft to the sprocket shaft by single- 
reduction spur gearing. The conveyor is made 
up of rollers which rotate as the conveyor travels, 
so that the potatoes are turned over and over as 
they are conveyed to the bagging chute, thus | 
enabling the operator to examine them and to 
remove any that are diseased. The rollers are 
mounted on endless chains at each end, and are 
provided with pinions which engage with fixed | turbines are of the impulse type, and have blades 
racks mounted in the conveyor trough. The/|of stainless steel. The reaction blades in the 
riddles in the sorter are strongly made and true | ahead turbines are of low-carbon stainless iron, 
to mesh, and can be supplied in any size from § in.| and are assembled in segments, held at the roots 
to 2} in. mesh, advancing by } in. by a foundation wire, brazed together, and secured 
The majority of exhibits shown by Messrs. Alfred | by serrated side-locking strips. 
Herbert, Limited, Coventry, consist of dairy| The phosphor-bronze nozzle plates in the a 


jin the forward end of the low-pressure ahead 
turbine. End-tightened blading is fitted in the 
high - pressure and intermediate - pressure ahead 
turbines, which are of the reaction type. In the 
low-pressure turbines, which are also of the re- 
action type, and are arranged on the two-flow 

inciple with the steam inlet at the centre, the 


| pri 
blading is fitted for radial clearances. The astern 





stern 


the bearing. The bearings are also fitted with a 
cooling-water service, the water being pumped 
through the outer pedestal by an upright centrifugal 
pump. This pump also discharges cooling water 
to the stern tubes which, in addition, are provided 
with a supply of lubricating oil. The oil is delivered 
to the stern tubes by a mechanical lubricator, 
directly coupled to a small geared motor, and 
situated in the steering-gear compartment. The 
same lubricator delivers oil under pressure to the 
rudder pintles. The stern tubes are of cast iron 
and are approximately 23 ft. in overall length. 
A Ford electrical torsionmeter is fitted to each line 
of shafting, and is connected to distant reading 





indicators. 
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Fig. 29. 


The four-bladed propellers are of the “* Scimitar” 
design and have been made of high-tensile Parsons 
manganese bronze by Messrs. The Manganese 
Bronze and Brass Company, Limited. They are 
19 ft. 3 in. in diameter and weigh approximately 
25 tons each. After machining, dressing 
finishing to a high degree of accuracy for pitch and 
thickness, each propeller was statically balanced. 

The main condensers are arranged underneath 
the low-pressure turbines and are of the Weir 
two-flow regenerative type, manufactured by 
Messrs. Cammell Laird and Company, Limited. | 
Each has a cooling surface of 19,700 sq. ft. and 
contains 7,300 tubes, }-in. in diameter and 14 ft. | 
24 in. long, of solid-drawn aluminium bronze. 
The ends of the tubes are secured to the tube plates 
by Crane flexible metallic packings and screwed 
ferrules of aluminium bronze. The water boxes 
are of cast iron, with cast-iron doors, strongly 
ribbed to resist pu.sation. Each main door has a 
number of inspecticn doors, and to allow of rapid 


and | 


29 in. of mercury under the designed running 
conditions. 

Circulating water is supplied to each main con- 
denser by two motor-driven vertical-spindle centri- 
fugal type pumps, arranged as shown in Fig. 24 on 
Plate XXX, and each capable of delivering 
11,500 gallons of sea water per minute against a 
head of 23 ft. The forced-lubrication systems for 
the port and starboard engines are separate and 
independent. The six Drysdale “‘ Centrex ” forced- 
lubrication pumps, two working and one stand-by 
for each set of machinery, are each capable of 
pumping 18,000 gallons of lubricating oil per hour 
against a head of 125 ft. The oil is drawn through 
strainers from the drain tank in the double bottom 


and is discharged through filters to the oil coolers, | 


and thence to the bearings and gears. Valves, 
fitted at the bearings, regulate the flow of oil as 
required, and an electric ‘“ Monitor ” pressure-alarm 
device in each discharge system gives a warning if 
| the oil pressure falls below a pre-determined value. 


overhaul of the tubes, the large doors on the inboard |Two De Laval centrifugal lubricating-oil purifiers 


side of the main condensers are hinged. 
reservoir at the bottom contains the water necessary 
for the operation of the closed-feed system ; and 
a wide central lane through the tube nest allows the | 
steam to pass to the bottom of the body, where it | 
mixes with and reheats the condensate. A pro- | 


A large | are installed between the turbine sets for purifying 


the lubricating oil. Each purifier is driven by a 
2} h.p. motor and has a positive rotary gear pump, 
driven from the purifier shaft, mounted on a bracket 
attached to the body of the main unit. Each 
machine is provided with bowl lifting and handling 


portion of the tubes on each side of the condenser | gear and can deal with about 450 gallons of oil 


is isolated behind a baffle, which forms a pocket for | 
air and keeps it comparatively cool when extracted 
from the condenser by the air ejector. The con- 
densers are designed to maintain a vacuum of 


per hour, depending on the physical properties and 
condition of the oil. There are two lubricating-oil 
coolers for each set of main engines. The filters 
on the discharge side of the lubricating-oil pumps 





INTERMEDIATE-PRESSURE TURBINES AND GEAR CASES. 


are fitted in duplicate in each system, and are of 
|the Auto-Klean type. 

Other auxiliary machinery in the engine room 
|includes a fire and wash-deck pump, a ballast 
| pump, an emergency bilge and fire pump, and in the 
engine room recess, the tunnel water-service pump, 
| previously mentioned. These pumps, like the 
main circulating and forced-lubrication pumps, 
are of the vertical motor-driven type, and are 
| arranged as shown in the views given on Plate 
| XXX, and Figs. 25 to 28 on page 768. The 
| sprinkler plant, for fire extinction, is in the star- 
| board wing; and two sewage units are located in 
|compartments against the forward engine-room 
| bulkhead, to port and starboard, respectively. 

| The machinery connected with the Weir closed- 
|feed system is situated in the engine room and 
|consists of four motor-driven extraction pumps. 
| four air ejectors, two drain coolers, a feed controller 
jon each main condenser, two high-pressure, two 
| intermediate-pressure and two low-pressure feed 
heaters, and three turbo-driven main feed pumps. 
A double-acting assistant feed pump is provided 
for miscellaneous duties. Two “Climax” feed- 
water filters are inserted in the discharge line from 
the main extraction pumps. Make-up feed water 
for the boilers is produced in two evaporators, each 
with an output of 60 tons of fresh water per 24 hours, 
and these also are installed in the engine room. 
A motor-driven vertical two-throw ram pump 
supplies the evaporators with raw feed water from 
the double-bottom tanks. The water-softening 
plant, installed in the engine-room recess, consists 
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of a lime-cream plant and a duplicate base-exchange 
plant capable of dealing with 100 tons of feed water 
in 24 hours. Two vertical motor-driven Drysdale 
* Rotary Centrex’ pumps are fitted to maintain 
a supply of raw or partially softened water. 

The starting platform is on the same level as the 
furnaces in the boiler rooms and the generators 
in the auxiliary engine room, and is arranged in 
two sections with a connecting bridge or archway. 
‘The instruments are mounted on a panel consisting 
of a steel frame filled in with black-finish steel 


plates edged with chromium-plated metal strips, | 


as can be seen in the photograph reproduced 
in Fig. 31, on this page. 

Advantage is taken of the connecting arch to 
fix a clinometer on the centre line of the ship. 
Immediately below it are the indicating ammeters, 
voltmeters and pilot lamps connected to the four 
generators, and below these again is a barometer, 
flanked on either side by two clocks. One clock 
is spring-operated ; the other is electrically con- 
trolled and indicates ship’s time. All these instru- 
ments are mounted flush with the panel plates. 
Control of the propelling engines is effected by three 
horizontal handwheels. One controls the 
steam to the turbines for going ahead ; the second 
controls the astern steam ; and the third operates 
an astern-turbine isolating valve. The ahead and 
astern control wheels are supported on a single 
pedestal. 

In the centre of each half of the board and imme- 
diately in front of the dual control pedestal the 
electric bridge-telegraph instruments are fitted. A 


large 


separate electric gong, 12 in. in diameter, is used for | for dealing with the heavier units. 
Above the telegraphs Elliott elec- | 12}-ton and 7}-ton geared blocks for smaller lifts. | protected against fire 


each telegraph. 
trical revolution indicators are placed. These are of 
the sector pattern and record the revolutions of the 
engines and also the direction. On either side are | 
the steam-pressure and temperature gauges. Other 
gauges indicate the vacuum in the condensers, the | 
temperature of the condensate and that of the| 
main feed. 

Integrating engine-revolution counters are ar- 
ranged on either side of the board. also the electrical | 
thrust alarm indicator and a Monitor forced- 
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STARTING AND ConTROL PLATFORM. 


lubrication alarm. Pressure and temperature | They are electrically-driven by motors of 32 brake 
gauges indicating the condition of the de-super- | horse-power, the speed of which can be varied 
heated auxiliary-steam supply, and the gong for| between 400 r.p.m. and 500 r.p.m. The suction 
the engine telegraphs, occupy the extreme wing | ducts are led down inside the engine casing ; and 
positions. The board also carries the “ start” fire- | the delivery ducts, two of which are visible in the 
pump indicator and other gauges in connection | view of the engine room, Fig. 29, opposite, are 
with the sprinkler fire-protection system. To port | led to convenient points where the air is discharged 
and starboard are pedestal-type Siemens electric | through diffusers. The two exhaust fans are situated 
telegraph instruments for communicating with the | in the casing of the after funnel, and draw vitiated 
boiler rooms and the generator room. |air from the forward end of the engine room at the 
On separate panels on the after side of the port and | level of the flat in which are the feed-water heaters. 
starboard hotwell tanks are two additional control | They serve also to ventilate the sewage-plant com- 
| boards. On the port side is a Crockatt salino-| partments to port and starboard. The ‘capacity of 
meter, which indicates by red warning lamps the | each of these fans is 20,000 cub. ft. of air per minute, 
presence of salt in either condenser or in the distiller | at 14 in. w.g. They are driven by 10}-h.p. motors 
discharge. Indicators scaled to read from z*ro to| at speeds variable between 380 r.p.m. and 480 r.p.m. 
3 grains of salt per gallon are provided, and also a Four 35-in. single-inlet fans are fitted to ventilate 
|neon pilot lamp to show that the circuit is alive.| the generator room. As in the case of the main 
| On the same board is a four-way telephone instru- engine room, two are used for supply and two for 
ment. On the starboard side are three telephones | exhaust. All are driven by 10}-h.p. electric motors, 
for communication with the wheelhouse, fire station | running at 380 r.p.m. to 480 r.p.m. Their capacity 
‘and generator room. This panel also carries a/ is sufficient to provide 50 changes of air per hour. 
Monitor float alarm panel, connected up to the| A volume of about 40,800 cub. ft. is contained in 
hotwells and designed to give, by the operation of | the generator room, a view of which is given in 
Klaxon horns, an audible indication of any abnormal | Fig. 30, showing some of the four 800-kW turbo- 
| condition of the feed water in the hotwell tanks. | generators supplied by Messrs. The British Thomson 
| Similar instruments are supplied for use in con-| Houston Company, Limited, as sub-contractors, to 
nection with the oil-fuel filling tanks, giving warning | Messrs. The Sunderland Forge and Engineering 
| when a predetermined weight of oil has been shipped. |Company, Limited. The ventilating arrangements 
For use in overhauling the main turbines and | for this space and for the main engine room, as 
gearing a lifting equipment is provided, consisting | well as for the holds and motor-car storage, for 
of special girders carrying overhead geared tra-| which screw-type fans are fitted, were carried out: 
| vellers, on which are 30-ton geared lifting blocks | by Messrs. Winsor Engineering Company, Limited. 
There are also| As in the Queen Mary, the machinery spaces are 
by a Richaudio smoke- 
Three-ton and 1-ton chain blocks are carried for | detecting system and by CO, and foam-producing 
minor work. There is also a separate set of lifting | equipment. The main fire-extinguishing installation 


gear to deal with condenser doors and a further | in the machinery spaces is operated by CO, gas 





|equipment for traversing any part of the main/| cylinders, connected to a system of solid-drawn 


engines to the base of the engine-room casing. | galvanised mild-steel piping, perforated to secure 

For ventilating the main engine room, two supply | the desired distribution. The cylinders are located 
fans and two exhaust fans are provided. The/in the central fire-control station and the gas can 
supply fans are of the double-inlet type, 48 in. in | be discharged to either boiler room or to the generator 
diameter, and are capable of delivering 50,000) room as desired. Fifty 50-lb. cylinders are carried. 
cub. ft. of air per minute at a pressure of 1} in. w.g.! They are of sufficient capacity to cover the tank-top 
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in the boiler rooms to a depth which will meet 


the requirements of the Board of Trade. The plant 
is arranged to be controlled from outside the com- 
partment in which a fire occurs. The Pyrene foam- 
making plant consists of a number of units, each 
of 10 gallons capacity, and provided with 60 ft. of 
hose. 

In liners engaged in regular services such as that 
across the North Atlantic, it is customary to arrange 
for all regular overhaul and repair work to be done 
by shore establishments at the terminal ports, but 
there is always a certain amount of small work 
requiring to be done on board during the voyage, 
and for this purpose a properly-equipped engineers’ 
workshop is a necessity. In the Mauretania, this is 
situated in a flat on the port side of E deck, in close 
proximity to the engine room and the engineer's 
stores. The space available measures 30 ft. by 
12 ft., and in it is a 9-in. centre Colin surfacing and 
screwcutting lathe, with a Vee bed 9 ft. long, 
capable of taking work up to 5 ft. long between 
centres. The machine has a hollow spindle, taking 
bars up to 2 in. in diameter. For smaller work, 
there is a 3}-in. gap-bed Drummond lathe. Two 
drilling machines and a grinder are also provided. 
The whole of the workshop machinery is driven by 
a 6-h.p. motor through a line shaft. A vice bench 
is fitted at one side of the workshop. An oxy- 
acetylene welding plant is also carried. Separate 
workshops, also on the port side of E deck, are 
provided for the electricians and plumbers. 

Various important installations of auxiliary 
machinery are located outside of the four principal 
machinery spaces. The refrigerating plant, for 
example, which has been supplied by Messrs. L. 
Sterne and Company, Limited, is stated to be the 
largest fitted to any Cunard White Star Line vessel. 
The main plant, consisting of three electrically- 
driven CO, compressors, is housed in its own 
engine room. ‘The compressors are of the single- 
acting vertical enclosed Haslam marine-type, direct- 
coupled to variable-speed electric motors, and 
control the temperatures in the cargo and provision 
chambers, and are used for cooling the water for the 
air-conditioning plant. They are arranged for 
multiple-effect working and each has its own 
condenser and float-operated liquid 
Normally they will operate independently, but they 
are inter-connected so that any compressor can 
work on any duty. The three condensers are of 
the vertical cylindrical type with casings split on 
the vertical centre line. The circulating water is 
supplied by two vertical-spindle pumps situated in 
No. | boiler room, each capable of delivering 66,000 
gallons of water per hour. 

The cargo and provision chambers are supplied 
with brine from two rectangular evaporators situated 
in an insulated brine room within the engine room. 
‘Three horizontal electrically-driven brine pumps are 
installed in the evaporator room for circulating the 
brine, the motors being in the engine room. A 
booster brine pump is fitted for clearing air locks in 
the piping. Four of the cargo spaces are cooled 
by cross-current air coolers, designed to maintain 
a temperature of 10 deg. F. for frozen produce or 
higher temperatures for the storage of fruit, eggs, 
ete. Each space has its own independent battery and 
fans to enable entirely different commodities to be 
stowed. The other four cargo chambers are fitted 
with brine grids on the deck-head, sides and ends. 
Seventeen provision chambers, with a total capacity 
of about 16,500 eub. ft., are also cooled by brine 
from the main plant. 

The evaporators for cooling the water for the air- 
conditioning plant ave situated in the refrigerating- 
engine room, and are of the rectangular type. The 
water is cooled by the direct expansion of the CO,. 
The refrigeration duty for air-conditioning the 
cabin-class dining saloon, cabin-class lounge, tourist 
dining saloon and tourist lounge, requires the elimina- 
tion of 1,655,000 B.Th.U. per hour. The operating 
conditions for the air-conditioning plant may range 
from a hot-weather temperature reduction of 
15 deg. F. or a humidity reduction of 35 per cent. 
below the figure for the external atmosphere, to the 
maintenance of a consistent 70 deg. F., and 45 per 
cent. relative humidity with the external tempera- 
ture 22 deg. F. below freezing point. The plant 
provided for this duty, which has been supplied 
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Lona-WavE AND MepiumM-Wave WIRELESS TRANSMITTERS. 


Engineering Company, | watch is maintained ; and arrangements are provided 


Limited, includes dehumidifiers, steam-heater bat-| for emergency transmission on a wavelength of 


teries, automatic control gear, and a large number | 600 m. 


of silent-running variable-speed fans. 
The navigating and safety equipment of the 


There are three transmitters and nine 
The short-wave transmitter can be used 
Four telegraphy 


aerials. 
for both telegraphy and telephony. 


Mauretania embodies all the latest improvements to | receivers are provided, three for the long, medium 


simplify operation and ensure efficient control. The 
watertight doors are hydraulically operated on the 
system of Messrs. J. Stone and Company, Limited, 
whether from the bridge or by means of the gear 
adjacent to each door. This last feature is of 
interest, as it enables the doors to be individually 


closed by fewer men, and with less delay, than | 


was the case with the older mechanical gear. The 
system is divided in two sections for the purpose of 
bridge control, one section comprising the pas- 
senger accommodation and the other the hold 
spaces; an arrangement which enables the holds 
to be made watertight without restricting move- 
ment along the passenger decks. The operating 
pump, which is duplicated, can deliver sufficient 
pressure fluid, at 700 lb. per square inch, to close 
all the doors in less than a minute. Seven seconds’ 
warning is given by a bell at each door. If, after 
being closed from the bridge, a door is re-opened by 
the local control, it will automatically reclose. 
Sixteen motor lifeboats are carried, in addition 
to pulling boats. The motor boats have a Thorny- 
croft Diesel-propelling engine housed in a steel 
cabin and electrically heated from the ship's supply, 
and have fresh-water circulation in the cylinder 
jackets, to ensure immediate starting in cold 
weather. Two of the boats are fitted with wireless 


equipment, and this also is within the cabin, in| 


a regulated temperature. Loudspeakers are fitted 
at the boat stations, through which instructions can 
be given from the bridge. These are additional 
to the installation of loud-speaking telephones fitted 
for general communication between the working 
positions in the vessel. 

The equipment for and 


wireless telegraphy 


telephony, which has been supplied and fitted by | 


Messrs. The Marconi International Marine Commu- 
nication Company, Limited, is particularly exten- 
sive, and enables eight distinct services to be carried 
on. These include long-, medium-, and short- 
wave telegraphy ; the reception of press messages ; 
short-wave commercial telephony ; and direction- 
finding. In addition, a 24-hours’ continuous distress 


}and short wavelengths, and the fourth for news 
reception; and during her transatlantic passages 
|the ship will be able to maintain communication 
| simultaneously with the British and American 
|} coasts and with another ship. A general view of 
|the long-wave and medium-wave transmitting 
apparatus is given in Fig. 32, on this page. 
| The direction-finder is of the Marconi-Bellini-Tosi 
|type, with fixed aerial and rotating goniometer. 
| and is contained in a cast housing, mounted directly 
|on the bridge deck, in a copper-lined room having 
|direct access from the chart room. In general 
| appearance the housing resembles a binnacle, the 
direction-finding scale being inclined towards the 
|observer to facilitate accurate observation of 
bearings. A second scale on the instrument is 
coupled to the gyroscopic compass, so that true 
| great-circle bearings may be directly observed. 
With the exception of the direction-finder and the 
sets in the lifeboats, the whole of the wireless 
| equipment is operated from the main control room. 
A Marconi “ Echometer ”’ sounding apparatus is 
|also carried, and is operated from the chart room. 
| Both a visual indicator and an automatic recorder 
are provided, the former showing the depth of 
water under the keel by the position of a light on 
a scale, and the latter giving a depth indication 
and also plotting a contour of the sea bed. 








Or-ENGINE-DRIVEN PUMPING STATION FOR FEN 
| Dratnacr.—-On Thursday, June 15, a number of mem 
bers of the Diesel Engine Users’ Association paid a visit 
to the pumping station for Fen drainage at St. Germans 
King’s Lynn, Norfolk. The station, which has now been 
in service for about five years, was installed by the 
| Middle Level Drainage Commissioners, in an area which 
is lower in level, compared with tidal low-water levels 
than any other part of the River Ouse Catchment. The 
plant consists of three 1,000-h.p. horizontal vis-a- 
Crossley-Premier oil engines, each coupled through 
reduction gearing to a centrifugal pump. Each pump 's 
capable of discharging 850 tons of water per minute at 
the normal head, or 1,000 tons per minute at a lowe! 
head. The maximum head is 17 ft., and the three pumps 
are capable of discharging nearly a thousand million 
gallons of water a day. 
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THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 
(Concluded from page 752.) 

ADVERTISING AND SELLING. 


Ar the meeting held in the Royal Hall, Harrogate, 
on Thursday morning, June 8, a paper on “ Advertising 
and Publicity” was presented by Mr. A. C. Cramb. 
The idea, said the author, that electricity supply, being 
a monopoly, did not need advertising assistance was a 
fallacy. People did not want electricity as such, but 
what it could do for them; and they were so used to 
having their attention drawn to new things that 
unless the existence of the service was brought to 
their notice it was not realised. Moreover, most of 
the newer applications of electricity required, to some 
extent, a different method of use, which consumers 
had a right to have demonstrated tothem. Electricity, 
in fact, like everything else, had to be sold, and one of 
the chief duties of those responsible for its supply was | 
to make sure that the best means were employed in 
showing and telling the public what it could do for 
them and what was the best way of doing it. A 
further point was that the promotion of the increased 
use of electricity was the surest way of reducing its 
cost, and the object of every undertaking should be 
to give the consumer a supply of electrical energy at 
the lowest terms commensurate with sound finance. | 
There was scope for the increased use of electricity not 
only in domestic, but in public and commercial pre- 
mises, as well as in industry and for street lighting 
and transport. It was therefore essential, as pointed 
out in the McGowan report, that all undertakings 
should adopt a progressive sales and development | 
policy, while, for such a policy to be effective, expert 
and well-paid technical and commercial staffs must be | 
employed. This staff should be planned as a coherent 
whole, and not as a collection of off-shoots from other 
departments, with divided responsibilities. Different | 
members of the staff should have specialised experience 
in the various uses of electricity, particularly those | 
having considerable technical complexity, although in | 
the case of the smaller undertaking one man might 
have to specialise in more than one subject. 

Experience had shown that the more responsible 
commercial work could best be carried out by those | 
who had had some engineering training, but this did 
not mean that their sales and commercial ability 
should be any less in consequence. Such men, how- 
ever, were not attracted by the rate of remuneration 
at present generally attached to such positions and, 
us the scope increased for engineering work in connec- 
tion with the utilisation of electricity, as distinct from 
its generation and distribution, this handicap would 
have to be removed. With regard to the rank and 
tile of the selling organisation, in many undertakings 
there was a serious lack of man power, and consequently 
inefficient service. At present, the consumer expected 
some personal attention from the supply authority. 
The employment of more sales representatives was 
therefore a prime necessity, as it was a fallacy that 
consumers would visit the showroom of their own 
accord. The question of employing more sales repre- 
sentatives was not merely a matter of encouraging 
suitable men, but also of proper training if they were 
to act as worthy emissaries, able to give sound advice ; 
and this was a matter, among others mentioned, to 
which the Electrical Development Association was 
giving close attention. 

Mr. Cramb also stressed the need for showrooms as 
an important aid in selling electric service; these 
premises could be utilised for giving demonstrations, 
lectures and cinematograph films. As regards adver- 
tising generally, doubts had sometimes been expressed 
as to its value in connection with public service. 
Probably the best example which could be quoted to 
refute such an idea was that of the Post Office, which, 
while it operated an absolute monopoly service, fully 
recognised the part advertising had come to play in 
the life and work of the nation. How much more then 
was advertising necessary to the electricity supply | 
industry, which was faced with strenuous competition 
from other means of heating and cooking. It was 
therefore essential that the public should consistently 
be kept well informed by presenting the electrical idea 
by various forms of advertising. In this connection, 
it was interesting to note that, while the motor and | 
cycle industry spent 2,108,9741. per annum on adver- 
tising, and the furniture industry 1,002,6421., electricity 
supply spent only 114,000/. It had, indeed, for a 
long time been the opinion of the Electrical Development 
\ssociation that in order to cater effectively for the | 
public demand for electric service, the management of | 
most undertakings needed not less than 1 per cent. | 
of their revenue for advertising and publicity work ; | 
especially as it had been stated that in one area the | 
gas companies were spending 3 per cent. of their| 
revenue on local advertising alone. The adoption of 
the 1 per cent. suggestion would release a sum of 








Me 


felt in increased demand by domestic consumers, while 
results would also be seen in better working conditions. 

In opening the discussion on this paper, Mr. A. 
Nichols Moore thought that the author had widened 
its scope too much and would have been well advised 
to have concentrated on the necessity for advertising 
and publicity. In his experience there was no difficulty 
in getting consumers to visit showrooms, if only for 
the purpose of making complaints. National adver- 
tising, which was done so well by the Electrical Develop- 
ment Association, required to be supplemented by 
local effort, which could, if necessary, be effected 
collectively by a number of adjacent undertakings. 
It was disappointing that the salesmanship courses 
had not received more support from the municipalities. 

Mr. W. J. Bache would like to have heard what 
results were being obtained from a properly designed 


advertising policy. Taking the increase in the number’ 


of consumers before 1933, when advertising had been 
started in Cheltenham, as 100, by 1935 the corre- 
sponding figure had become 183, and was now 234. 
This, of course, was not all due to advertising, as the 
use of electricity in new houses was automatic, but 
as the revenue during the same period had increased 
by 162 per cent., there was no doubt that advertising 
paid. On the other hand, Councillor W. Hebden was 
disappointed with the Development Association’s 
national advertising campaign, which showed neither 
imagination nor originality. This was partly due to 
the small funds they had available, but more experts 
should be engaged who were acquainted with what they 
were trying to sell. 

Mr. L. Romero disagreed with the author regarding 
the importance of the space-heating load in domestic 
premises. In Salford, out of a total sale of 30 million 
units, under the all-in domestic tariff, 16 million were 
for space heating, though the cooking and water heating 
loads were well above the average. It was unnecessary 
to provide slot meters for weekly wage-earners, and 
the only result of their use was to increase the costs. 

Councillor T. M. Cox said that in Fulham it was 
absolutely useless to try to sell electricity through the 
medium of the local press ; while Mr. W. N. C. Clinch 
insisted on the employment as meter readers, or meter 
inspectors, as he preferred to call them, of men who 
could influence business. On the general question of 
demonstrations, these should not only be held at the 
central showrooms. He hoped that in due course 
apparatus would be hall-marked so that the purchase 
of cheap and inefficient types which did injury to the 
cause of electricity could be prevented. A really 
adequate service to consumers, available day and night, 
was a necessity. As the result of the establishment of 
such a service at Brighton, some of the worst critics 
of the undertaking had now become some of its best 
advertisers. Mr. W. P. Lilwall caused some amuse- 
ment by remarking that grid breakdowns were a good 
advertisement for electricity and that one famous 
black-out had resulted in a remarkable increase in the 
number of electrical appliances used. 

In the course of a brief reply, Mr. Cramb said there 
was no doubt that the public were taking more and 
more interest in electric heating. 


A.R.P. anp Execrricity Suppty UNDER- 
TAKINGS. 


On Thursday afternoon a meeting took place in the 
Royal Hall, when a paper on “ A.R.P. in Relation to 
Electricity Supply Undertakings’ was presented by 
Mr. J. M. Kennedy. Although it was not appreciated 
at the time, said the author, the construction of the 
grid had undoubtedly been one of the most effective 
A.R.P. measures which could have been devised to 
safeguard the “ raw material ”’ of the electricity supply 
industry, as it put the pooled generating resources of 
the whole country at the service of every distributor 
who took a supply directly or indirectly from the 
Board. But the fact that we had this insurance did 
not militate against the need to take all reasonable 
precautions to safeguard our own property, and each 
undertaking was therefore expected to carry out at 
its own expense what were known as the Good Em- 
ployers’ Obligations. These obligations included the 
training of the staff in the various air-raid precautionary 
services and the preparation of a scheme of precautions 
comprising the augmentation of fire-fighting arrange- 
ments, the organisation of first-aid, cleansing and 
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| grant would be available towards the capital cost of 
these works. The clause also referred to a 50 per cent. 
|grant towards “approved expenses” of “ taking 
|measures for securing the due functioning” of the 
| undertaking, but these approved expenses had to be 
of a capital nature, and the Treasury had made it clear 
that their grant would be contingent upon the industry 
carrying out the good-employers’ obligations at their 
own cost. In fact, each undertaking would have to 
| bear the burden of its own good-employers’ obliga- 
‘tions and its contribution to the National Reserve, 
this course having been agreed as being the most 
equitable for all parties. 

As regards the good-employers’ obligations, the 
training of the staff in routine or special duties required 
little explanation, except as regards the extent to which 
preparation needed to be made for the decontamination 
of the mains preparatory to repairs being carried out. 
Gas bombs alone would not damage underground 
cables and contamination was unlikely to occur in the 
same place as damage done by high explosive bombs. 
Secondly, where such damage had been suffered, the 
current would be cut off automatically, and consider- 
able time might have to elapse before the crater could 
be dealt with, owing to escaping gas, sewage and water. 
Thirdly, decontamination was primarily the duty of 
the local authority, and only in the case of a very vital 
cable should it be necessary for the electricity supply 
authority to carry out repair work in a contaminated 
atmosphere. It was desirable that the outside staff 
should realise the importance of taking cover as quickly 
and effectively as possible, when an air raid warning 
was given, and, unless the air raid was of long duration, 
of not attempting to get in touch with their head- 
quarters until after the “all clear” signal had been 
heard. As regards the provision of shelters for per- 
sonnel, special shelters should be built for the few key 
men who remained at their posts in generating stations 
or at important substations or switching centres. 
These could be built of sandbags, brick or concrete, 
and should be designed and located so as to give good 
protection from shell splinters and falling masonry. 
The rest of the personnel should be provided with 
shelters, preferably outside the building in trenches 
or in tunnels, which might be constructed in the coal 
stock. The bricking up of windows was preferable to 
the use of sandbags for the protection of vital machines, 
but the wall of a neighbouring building, if within 50 ft. 
of the windows, and of sufficient height, might give 
adequate protection. Protection could be also effected 
by fitting inclined steel plates over vital points, so as 
to deflect bombs on to the floor. Switchgear, of course, 
should be sectionalised and walls erected between 
adjacent transformers. Special works ranking for grant 
included protective walls for important transformers 
where these were required for A.R.P. purposes alone, 
replacement of roofs over very vital switchgear or 
control panels and interconnection between neighbour- 
ing undertakings where it could be shown that such 
work had no peace time value, but was justified from 
the A.R.P. point of view. In order that all such ques- 
tions might be fully considered, a committee represen- 
tative of the whole industry had been set up to assist 
the Commissioners in deciding what works should be 
admitted as ranking for grant. 

Though most undertakings, connected directly or 
indirectly to the grid, could carry on with all or nearly 
all their generating plant out of action, they were all 
dependent upon switchgear and most on some form of 
transforming plant. The replacement of generating 
plant would also take many months, whereas the instal- 
lation of spare transformers and switchgear could be 
effected with little delay, thus making available spare 
generating plant in other stations. Hence the decision 
to provide a National Reserve of transformers and 
switchgear, which would be at the disposal of any under- 
taking which could make beneficial use of it. The 
equipment would be stored in a number of depots away 
from vulnerable areas and both transformers and 
switchgear would be suitable for erection in the open 
| air on timber sleepers. Over 200 undertakings had re- 
| ported upon the extent to which they might have to 
|draw on the pool in different emergencies, and had 
| indicated the sites available. Transport schedules had 
| been prepared, and each undertaking would be ex- 
| pected to give as much assistance as possible in pre- 
| paring the site and erecting the gear. One-half the 





decontamination squads, and the provision of the | capital cost of the reserve, up to 3,000,0001., would be 
necessary equipment, accommodation and materials.| borne by the Treasury, and the other half by the 
Arrangements for darkening the premises by night and | electricity supply industry. Every endeavour was being 
for camouflage also had to be made; and refuges for| made to avoid delay both in the design of the gear 
working people and protection for the plant, including | and in the arrangements for transport. 


a stock of spare parts, had to be provided. Contrary 


| In opening the discussion, Dr. P. Dunsheath said 


to supposition, the Civil Defence Bill did not relieve | that, as Mr. Kennedy had pointed out, the jointing 
undertakings from any or all of these obligations, nor, | of cables in times of emergency, might be the criterion 
except in the case of the provision of air-raid shelters | of the time required to restore the service. For some 
and camouflage, did it permit any grant to be made | years past, Messrs. Henley had been investigating 


towards their cost. 


|the question of producing a box compound which 


Clause 38 of the Bill authorised the provision of a | would require no heating and could be poured at normal 
national reserve of switchgear, etc., by the Central | temperatures, and which formed such a consistency 


900,0007, annually, the influence of which would be’ Electricity Board and indicated that a 50 per cent.'as would be subsequently suitable for resisting the 
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voltage stresses. To demonstrate the possibilities of 
this compound on a commercial scale, a series of trials 
had been carried out in co-operation with the Central 
Electricity Board at Oxford, where an air raid was 
simulated and men working under emergency condi- 
tions had repaired a 33-kV cable and constructed the 
terminals of three single-core cables which were put 
in place of the original three-core cable. This scheme 
had now been accepted by the Cable Makers Associa- 
tion as the arrangement for dealing with emergency 
conditions, and had been adopted by the Board and 
leading consulting engineers. 

A film illustrating the dropping of a bomb and the 
damage to the cable, followed by the decontamination 
of the site and the repair of the cable, was then shown, 
and Mr. Kennedy remarked that the cable so dealt 
with was now in service at Oxford. 

Continuing the discussion, Mr. H. Strutt called 
ittention to the fact that there were still 200 electricity 
supply undertakings which had not submitted A.R.P. 
schemes to the Commissioners, and said that it was 
important that the preparations should be completed 
as quickly as possible in case they were wanted. 
Another reason for thoroughly developing A.R.P. 
© ganisations was the impossibility of shutting down 
works when a warning was given, as this would only 
be playing into the hands of the enemy. Work would 
have to be carried on under entirely unusual condi- 
tions, and the damage must be rectified as soon as 
possi ble so far as consumers who were doing work of 
importance were concerned. As _ regards 
decontamination, the primary duty of the supply 
authority was to neutralise its cables and to leave the 
rest to the local authority. Supplies of bleach for this 
could only be obtained under a Home Office 


national 


purpos 
permit, 

Mr. C. Helsby, recounting his experiences at Barce- 
lona, said that thousands of explosive bombs had been 
dropped in the neighbourhood of the two coal-fired 
stations on the sea front, though neither had suffered 
a direct hit. The same applied to the gas works and 
its prominent gas holder on the sea wall. The organisa- 
tion had been developed to such an extent that on 
more than one occasion linesmen were actually finishing 
the repair within 2 minutes of the bombs having 
Special efforts were made to protect trans- 
but not turbines or alternators, from blast or 

Sandbags were not popular because they 
perforated by splinters. Moreover, the sand 
was thrown into the air and covered everything with 
grit. ; 

Mr. A. Deane said while, under the Civil Defence 
Bill, the cost of protecting electricity undertakings 
worked out at 41. per head in Paris, the relative figure 
was S0/.,. and the most elaborate precautions were 
being taken to protect the personnel and vital portions 
of the plant. He was doubtful whether any known 
method of camouflage could be effectively applied to 
power-station structures, 

Mr. G. C, Milnes argued that misleading conclusions 
might be drawn from the fact that the power stations 
It might be that the very 


burst. 
formers, 
-plinter. 
were 


it Barcelona were not hit. 
first bomb would hit a power station. The flying parts 
from a damaged turbo-alternator might wreck the 
remainder of the station, and it did not seem that any 
provision could be made against this. If a bomb 
dropped on a grid sub-station, the supply would be cut 
olf altogether. He therefore advocated the retention 
ol old plant as a cheap insurance against temporary 
Switchgear could be protected against fire 
by being split up into sections. 

Mr. L. Etherington said the best way of protecting 
buildings was to sink them in the ground, and failing 
that to use encasing walls, consisting of sheets of 
corrugated iron some inches apart, the intervening 
spaces being filled with sand 

In reply, Mr. Kenndy said that it was not to be 
implied that only 4/. per head could be spent, but 
merely that the grant to industry generally would be 
on that basis. The amount of plant available to meet 
emergencies through damage to power stations was 
being investigated, but in this connection it should 
be borne in mind that, should an emergency arise, there 
would be an automatic increase in capacity owing to 
the limitations that would be placed on street lighting 
and advertisements. There would also probably be 
some form of rationing and some form of staggered 
factory hours. No new generating station was being 
sited until the conditions from the A.R.P. point of 
view had been considered 

In the evening the annual dinner took place, at the 
Hotel Majestic, while at the annual general meeting, 
on Friday, June 9 Mr. J. Mould, chief electrical 
Leicester, was clected president for the 
coming year. 


isolation 


engineer, 





Coat LIxpusTrRY IN Great Barirain The estimated 
quantity of saleable coal raised in Great Britain, during 
May. was 19,879,500 tons 17,704,600 tons in 


April 


against 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Amone the specifications issued by the British Stan- 
dards Institution, the following may be of interest to 
our readers. Copies are obtainable from the Publica- 
tions Department of the Institution, 28, Victoria-street, 
London, S8.W.1, and, unless otherwise stated, the price 
is 2s. net, or 2s. 2d., post free. 

Chemicals and  Solvents.—Four _ specifications, 
approved by the Chemical Divisional Council of the 
Institution, have been published. These comprise a 
revised edition of No. 135, dealing with pure benzole, 
pure benzole for nitration, motor benzole, 90’s benzole, 
and industrial benzole ; a revised edition of No. 458, 
which covers 2, 3, and 5 deg. xyloles ; a revision of No. 
479, which concerns coal-tar solvent naphthas and 
coal-tar heavy naphthas ; and No. 805, a new specifi- 
cation dealing with pure toluole, pure toluole for nitra- 
tion, 90’s toluole and 95’s toluole. In all four cases 
the price of the publication is 3s. 6d. net, or 3s. 8d. 
post free. 

Precast Concrete Blocks for Walls.—Specifications 
have already been issued for slabs suitable for internal 
partitions, namely, Nos. 492 and 728, and a further 
specification, designated No. 834—1939, has now been 
prepared for blocks for external work, provided these 
blocks are to be rendered on the outer face. The 
requirements laid down include details of the type of 


| aggregate from which the blocks may be made. In 
| view of the extent to which clinker aggregate is now 


being used, the specification includes tests to ascertain 
what clinker is suitable for this purpose. The sizes of 
blocks are specified and an attempt has been made to 
correlate the sizes with the standard dimensions which 
have been adopted for ordinary building bricks. The 
quality of the block is specified in terms of tests for 
compression strength, moisture 
density and shrinkage. In all cases the methods for 
carrying out the tests are given in full in appendices. 
Asbestos-Cement Flue Pipes.—A specification which 
provided for a type of flue pipe suitable for use with 
gas-fired appliances was issued five years ago ( No. 567— 
1934). It has subsequently been found necessary to 
provide for a heavier type of pipe for use with coal 
and coke-burning stoves and similar appliances. This 
new standard (No. 835—1939) follows closely the lines 
of the previous specification. It includes a range of 
pipes and fittings in sizes from 3 in. up to 12 in. Care 
is necessary in the use of these pipes, to ensure that 
they are not exposed to direct impingement. For 
this reason it is recommended that a short length of 
cast-iron pipe should always be used in close proximity 
to the stove. In order that the asbestos-cement pipe 
may be easily connected to this length of cast-iron 
pipe, a suitable adapter is also specified in an appendix. 
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PERSONAL. 


Mr. J. H. Brook has been appointed private secretary 
to Mr. Geoffrey Lloyd, M.P., Secretary for Mines. 

Messrs. British THERMOsTAT Comrany, LIMITED 
Sunbury-on-Thames, inform us that Mr. M. A. Jane, 
A.M.I.Mech.E., who has been with them for many years, 
has been appointed to take charge of their new Bir 
mingham office at Essex House, 27, Temple-street, 
Birmingham, 2. 

Mr. James How1e, London manager of Messrs. Glen 
field and Kennedy, Limited, Kilmarnock, is retiring after 
52 years’ service with the Company. His successor is 
Mr. Joun Marr, B.Sc., A.M.I.Mech.E., whe has acted 
as chief engineer of Messrs. Glenfield and Kennedy in 
India for the past 16 years. 

Messrs. T. BaLMForTH AND Company, Limirep, 
Luton, have removed their London office trom 36, Queen. 
street, London, E.C.4, to 13 and 14, Dartmouth-street, 
Westminster, London, 8.W.1. 

Str Georce Hicerns, C.B.E., has been re-elected 
chairman, and Mr. E. L. Jacoss, deputy-chairman and 
treasurer, of the General Committee of Lloyd’s Register 
of Shipping, 71, Fenchureh-street, E.C.3, for the coming 
year. Mr. R. M. K. Tornsuct has been re-elected 
chairman of the Sub-Committee of Classification, while 
Sirk Kenneto S. ANDERSON, Bart., K.C.M.G., and 
Sir ANDREW Scort have been re-elected members of the 
General Committee. 

Messrs. THE Weston ELECTRICAL INSTRUMENT Com 
pany, LimiTeD, Enfield, ask us to announce that on 
and after July 1, all manufacturing and trading opera- 
tions in connection with Weston electrical instruments 
will be conducted in this country by Messrs. SANGAMo 


Weston, Limrrep, Great Cambridge-road, Enfield, 
Middlesex. 
Messrs. J. H. FENNER AND Company, LIMIrTEp, 


power-transmission engineers, Hull, inform us that the 
demand for their products has caused them to put in 
hand further extensions to their factories. 

Mr. JAmMes Bussey, M.L.Struct.E., who for 37 years 
has been connected with the structural-steel department 
of Messrs. Thos. W. Ward, Limited, Albion Works. 
Savile-street, Sheffield, has been appointed a director of 
the firm. Mr. C. A. Lee, who for nearly 30 years has 
been connected with the locomotive and crane depart- 
ment, has been appointed to the position of local director 
of the Company. 

Messrs. Bruce PEEBLES AND Company, LIMITED, 
East Pilton, Edinburgh, 5, inform us that their works 
will close on Friday evening, July 21, for the Edinburgh 
trades holiday, and will re-open on Monday morning, 
July 31. 








CONTRACTS. 


Messrs. SUNBEAM COMMERCIAL VEHICLES, LIMITED, 
Moorfield Works, Wolverhampton, have received a 
further order from the Cape Town Tramways for eleven 
Sunbeam-B.T.H. trolley omnibuses to augment thei! 
existing services. A fleet of 60 Sunbeam-B.T.H. six- 
wheel vehicles was supplied to Cape Town last year. 
The bodies of all these vehicles and of the eleven now 
ordered are of all-metal construction and are provided 
by Messrs. METROPOLITAN-CAMMELL-WEYMANN MOTOR 
Boprres, Limrrep, Vickers House, Broadway, London, 
8.W.1. The vehicles are equipped with the Ransomes 
system of regenerative-rheostatic braking control. Among 
other trolley omnibus orders Messrs. Sunbeam have in 
hand at present is one from the Durban Corporation, 
the third order placed by this municipality for Sunbeam- 
B.T.H. vehicles. 

Messrs. THe ANDERSON-GricE ComMPaNy, LIMITED. 
Taymouth Engineering Works, Carnoustie, Scotland, 
have received a contract from the War Office for the 
supply of two 20-ton and one 15-ton electrically-operated 
overhead travelling cranes, of the three-motor type. to 
be installed at the Royal Ordnance Factory, Dalmuir 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are stated. Details may be obtained on application to 
the Department at the above address, quoting the 
reference numbers given. 

Air-Conditioning Plants, to be installed at the cement- 
testing laboratory, Central Government Offices, Pretoria, 
and including an 8-in. diameter 7-day recording thermo- 
meter and hygrometer. (T. 24,088/39.) iAn air-condi- 
tioning plant is also required for the automatic telephone 
exchange, Krugersdorp. (T. 24,089/39.) Union Tender 


and Supplies Board, Pretoria, South Africa; July 27 


Tilting Furnaces, two, coke-fired, forced-draught. 
crucible-type. Indian Stores Department, Simla ; 
July 17. (T. 24,142/39.) 


Rolling Stock, comprising 150 locomotives, 1,866 wagons 
and 120 coaches. Iranian State Railways, Tehran, Iran ; 
August 26. (T. 23,585/39.) 








THE Macuine-Toot Exursrrion.—The Machine Too! 
Trades Association, Victoria House, Southampton-row, 
London, W.C.1, informs us that the Machine-Tool Exhibi- 
tion which was to have been held at Olympia, London, 
W.14, in April, 1940, has been cancelled in view of the 
extreme pressure for deliveries of machine tools for the 
Defence programme, 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—Stable conditions prevail in the 
majority of sections. The demand for raw and semi- 
finished materials has been maintained. There is a 
brisk call for billets, strip, and bars. Furnaces are 
operating to capacity, and will continue to do so until | 
\ugust bank-holiday week, when many firms will shut 
down and plant will be overhauled in readiness for | 
what promises to be an uninterrupted run until Christ- | 
mas. Rolling mills are busy, and some firms find 
difficulty in preventing the steady accumulation of | 
orders. Uniform activity obtains in the heavy steel and | 
engineering branches, where orders are coming to hand in 
greater numbers. All types of steelworks and ironworks | 
equipment are in demand on both home and overseas 
account. Railway rolling stock is a progressive section. 
More orders are expected to be placed shortly in connec- 
tion with the electrification of the line between Man- 
chester and Sheffield. The scheme for the extension and | 
modernisation of the Victoria Station of the London and 
North Eastern Railway at Sheffield is nearing completion. 
The British mining industry is taking increased supplies 
of steel pit tubs, mining machinery, and winding gear. 
In addition, precious-metal mining enterprises abroad 
are relying more and more on Sheffield for crushing and 
grinding machinery, dredging plant, and ore-washing | 
machines. Special-steel producing works are operating | 
to capacity. There is a brisk demand for aircraft steel, 
not only from firms producing aircraft for the Royal Air | 
Foree, but also from those producing civil machines. 
Consumption of automobile steel and engine parts has 
reached a new high level. Tool-making concerns have 
well-filled order books. 

South Yorkshire Coal Trade.—Export business is not so 
active. The general tone is firm, and values have been 
maintained. Nuts and cobbles are steady. Exports 
from Hull, Grimsby, and Immingham last week totalled 
52,000 tons, as compared with 31,000 tons in the corre- 
sponding week last year. The inland demand for coal 
is good. _There is a ready market in steams. Collieries 
are working fully up to quotas, and have little stock on 
hand, though smalls tend to accumulate owing to 
seasonal influences. There is a better demand for coke. 
Yorkshire and Derbyshire pits are expected to benefit 
from a contract for coke for shipment to Dunkirk and 
Rouen. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.—Business has continued to 
come in very quietly in all the leading trades on the 
Welsh steam coal market throughout the past week. 
Buyers were still pursuing a cautious policy in regard 
to their future needs and it was apparent that some early | 
relaxation in quotations was looked for. As, however, 
collieries were kept busily engaged in the execution of 
recent heavy bookings which absorbed almost the whole 
of present productions, shippers had only limited quan- 
tities to offer for early delivery and the general tone was 
fully steady. Order books, especially in respect of some 
of the more favoured grades, were usually well filled over 
some little while ahead, and prospects of any material 
relaxation consequently seemed remote. During the 
week business was secured by local shippers from buyers | 
in Sweden for 4,000 tons. As a rule, these buyers cover 
their requirements from North Country and rman 
producers, but owing to the shortage of supplies in these 
two centres they have been compelled to seek fresh sources. | 
An order was quoting on the market from Greek Railway | 
users for about 60,000 tons, but on the other hand, | 
buyers in Greece who recently invited offers for the | 
supply of between 20,000 to 25,000 tons of bunker coals 
have postponed making a decision for the time being. | 
Best large coals continued to be steadily absorbed under | 
deliveries which still had to be made on account of recent | 
substantial bookings and as these were usually sufficient 
to ensure regular outlets for productions over some 
while, prices were fully upheld. Inferiors were usually 
readily obtainable for prompt delivery, but quotations 
failed to show any variation. Supplies of the popular 
dry sized descriptions were extremely difficult to arrange, 
as most producers had sold their potential productions 
of these kinds over a considerable time to come and what 
occasional small lots did become available secured very 
high figures. Bituminous sized qualities were also only | 
sparingly available and firm. The bituminous small 
classes continued to move off steadily, but the dry grades 
again lacked outlets and were dull. Cokes were only 
in limited supply to meet a good demand while patent 
fuel remained busy. 

The Iron and Steel Trade.—Active conditions were again 
maintained in the iron and steel and allied trades of | 
South Wales and Monmouthshire last week. Productions 
at the works were maintained at a high level while order 
books were sufficiently well filled to ensure regular | 
working over some time to come. | 





THE DEsIGN AND CONSTRUCTION OF A.R.P. SHELTERS. 

A special A.R.P. supplement of the monthly journal | 
irchitectural Design and Construction for May, 1939, | 
has been reprinted for sale at ls. per copy, including | 
postage. Edited by Mr. F. E. Towndrow, the phlet 
contains articles on the architect’s part in civil defence, 
the Civil Defence Bill. the planning and construction of 
shelters, the lessons of Barcelona, shelters in flats and 
factories, the case for deep shelters, and standby | 
generating plant for A.R.P. shelters. Copies may be 
obtained on application to the offices of the journal, 
26, Bloomsbury-way, London, W.C.1. 


| 
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ENGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Influence of international compli- | 
cations is holding up legitimate trade, but as pressure for | 
larger delivery of material for defence purposes is 
unrelaxed, slackening of generally commercial business | 
has not impaired the strength of the market. Producers | 
of commodities in most demand are running plant at | 
high pressure to cope with requirements and have | 
little tonnage to spare for usual 8. | 

The Cleveland Iron Trade.—North-East coast foundries 
are gradually taking larger supplies of Cleveland pig, | 
but rather considerable tonnage of products of other | 
iron-producing centres is passing into local consumption, | 
cient for current needs. There is little or no improve- 
Cleveland qualities keep stocks hering to their 
policy of restricting output to requirements and consider 
prospect of justification for material movement towards 
resumption of normal make still remote. There is 
continued absence of inducement of effort to recapture 
lost export trade, quotations for shipment abroad remain- 
ing at much too high a level to compete with market 
values of Continental iron. Fixed prices keep at the 
equivalent of No. 3 Cleveland at 99s. delivered within the 
Tees-side zone. 

Hematite-—New features in the East Coast hematite 
branch of trade are few, but are somewhat encouraging. 
While the statistical position continues rather perturbing, 
makers incline to the belief that improvement is in sight. 
Tonnage accumulations at the blast-furnaces are large 
and increasing, though some of the stacks in action are 
still on slack blast, but hope is expressed that distribution | 
of iron over the third quarter of the year may expand | 
to an extent that will, at least, absorb output. Con- | 
sumers, dependent on the market for supplies, have been | 





| taking short deliveries under running contracts and are | 


expected to take up increasing tonnage, while makers’ | 
own consuming works promise to use more iron than | 
recently. Buying is mostly direct from producers, but 
a number of customers continue their long record of 
dealing with merchants. Second hands still continue 
to make small odd sales of special quality iron to Conti- 
nental firms. Recognised market values are based on 
No. 1 grade of hematite at 115s. 6d., delivered next 
month and onward, to North of England areas. 

Basic Iron.—There is no marketable basic iron, the | 
whole of the huge output being needed for makers’ | 
steelworks. | 

Foreign Ore.—Consumers of foreign ore have still _ 
occasion to buy. Imports inst old contracts are, 
however, steadily reducing the heavy tonnage overdue 
for acceptance. 

Blast-Furnace COoke.—Durham blast-furnace coke 
continues in ample supply and sellers would readily 
enter into new contracts at the level of good medium 
qualities at 24s. 3d. at the ovens. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firms are turning out heavy ton- 
nage. Producers of steel semies are still unsuccessful 
in effort to fully satisfy needs of re-rollers and a good 
deal of Continental material has still to be imported. 
Sheet makers have work that will keep them busy for 
several months and are booking further orders. Delivery 
demand for all agg me of finished steel is unabated. 
Specifications for shipbuilding requisites have been 
distributed quite freely and producers have better 
contracts than for a very considerable time. Among the 
principal market quotations for home trade are : Common 
iron bars, 121. 5s.; steel bars, 11l.; soft steel billets, 
il. 7s. 6d. ; hard steel billets, 81. 10s. ; steel ship, bridge 
and tank plates, 101. 10s. 6d.; steel ship rivets, 141. ; 
iron ship rivets, 151. ; steel constructional rivets, 151. 5s. ; | 
steel boiler plates, 111. 8s.; steel angles, 101. 88. ; steel | 
Tees, 11l. 8s.; fish plates, 131. 10s. ; 
black sheets, No. 24 gauge, 141. 5s.; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. 

Scrap.—tron scrap is now plentiful and slow of sale 
at reduced figures. Light cast iron is obtainable at 
57s. 6d.; heavy cast iron at 72s. 6d.; and machinery 
metal at 77s. 6d. Steel scrap is slightly less scarce than 
recently, but available parcels still readily realise control 
prices. 











AUSTRALIAN Imports OF Motor Cycizes.—Of the 738 
motor-cycles imported into Australia during the month 
of March, 679 came from the United Kingdom, 25 from 
Germany, and 34 from the United States. 


New Inpustry IN WorRKMAN, CLARK SHIPYARD, 
Betrast.—As a result of negotiations between London 
and Belfast firms, a new industry will shortly be started 
in part of the old North Yard of Messrs. Workman, 
Clark (1928), Limited, which was acquired and closed 
by Messrs. National Shipbuilders Security, Limited, 13, 
Victoria-street, London, SW.1, in 1935. By arrangement 
with Messrs. T. C. Jones and Company, Limited, 95, 
Wood-lane, London, W.12, two firms established in | 
Sydenham-road, Belfast, namely, Messrs. George Cohen, | 
Sons and Company, Limited, and Messrs. Chapman 
and Company, Limited, are to undertake the manufacture 
of steel-mesh reinforcement fabric, as used in road 
making and the construction of floors. All the steel 
required will be of British manufacture, and the skilled 
and unskilled labour needed will, as far as possible, be 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—There has been little change 
in the state of the Scottish steel trade over the week, 
and all works are exceedingly busy and have as much 
work on hand as will keep them fully employed for a 
number of months. The pressure for delivery is, if 
anything, more pronounced and is likely to continue 
owing to the near approach of the annual Fair Holidays 
in July, as the works which do not close at the same 
time as the steelworks must have a suitable tonnage of 
steel on hand to cover their requirements over the 
holiday period. In the lower reaches of the Clyde 
Greenock and Port-Glasgow districts—the shipyards 
and engineering shops are closed for holidays at the 
beginning of July, whereas the Glasgow and Motherwell 
districts close down for holidays on Thursday, July 13. 
The raw material position shows some signs of improving 
as further purchases of steel scrap have been negotiated 
in the United States and it is understood that somewhere 
about 100,000 tons of this is earmarked for Scotland. 
That, with the increase in production of basic iron, 
should help materially in maintaining and possibly 
increasing the already high output of Scottish steel. 
In the black steel sheet trade there is much activity 
_—— and all plant is running at full pressure in the 
endeavour to overtake the heavy demands of consumers. 
Although Government orders amount to a very large 
tonnage of sheets, etc., the bookings of general buyers 
are also very heavy, and as the majority of these are 
regular customers, their business must receive every 
consideration. Reeent inquiries in the market include 
a large tonnage of sheets for oil drums, but few makers 
are in a position to offer except well forward and it is 
expected that the order will be split up. The following 
are the current quotations :—Boiler ginten, 111. 8s. per 
ton ; ship plates, 101. 10s, 6d. per ton ; sections, LOI. 8». 
per ton ; medium plates, 12/. 2s. 6d. per ton ; black-steel 
sheets, No. 24 gauge, 141. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 171. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade, the demand has increased and 
makers are aay well employed at the moment and full 
time working should be general for some time. The 
re-rollers of steel bars continue to be exceedingly busy 
and the current output is on a very large scale. While 
semies are still scarce, the future prospects in this 
respect are much brighter, as the first of several lots 
from Australia is due to arrive in the Clyde next week. 
With a better supply of raw material, production can 
be increased and earlier delivery promised for the new 
business now on offer. Today's prices are as follows : 
Crown bars, 121. 5s. per ton for home delivery or export ; 
re-rolled steel bars, 111. 15s. per ton for home delivery, 
and 111. per ton for export ; No. 3 bars, 121. per ton, and 
No. 4 bars, 121. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—In the pig-iron trade of 
Scotland the conditions have not varied much since last 
report, but the demand for basic iron especially is very 
strong. There are now six furnaces producing basic iron, 
and four furnaces producing hematite iron, which is 
also in large demand. Foundry iron is still moving off 
very slowly and the output of the three furnaces in blast 
is more than ample to meet all calls. In the hope of 
inducing a better demand, the price of foundry iron 
has been reduced by 5s. per ton and it is hoped that this 
may result in larger sales. The following are to-day’s 
market prices :—Hematite, 61. 0s. 6d. per ton, and basic 
iron, 4l. 12s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 5l. 38. per ton, and No. 3, 
5l. 0s. 6d. per ton, both on trucks at makers’ yards. 








LAUNCHES AND TRIAL TRIPS. 

“AUCKLAND Srar.”’—Twin-screw refrigerated-cargo 
motorship ; two-stroke, double-acting six-cylinder, Har- 
land-B. & W. Diesel engines. Launch, June 20. Main 
dimensions : 555 ft., by 70 ft., by 43 ft. 4 in. Built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
for Messrs. Blue Star Line, Limited, London. 

‘* Koncsten.”—Single-screw oil-tank motorship ; four 
cylinder Barclay Curle-Doxford opposed-piston oil 
engine. Launch, June 21. Main dimensions: 519 ft., 
by 66 ft. 6 in., by 35 ft. 6 in. Built and engined by 

rs. Barclay, Curle and Company, Limited, Whiteinch, 
Glasgow, for Messrs. Rafen and Loennechen, Tonsberg, 
Norway. 

* Perro.”’—Single-screw petrol-tank coastal motor- 
ship; four-stroke eight-cylinder Diesel engine. Trial 
trip, June 21. Main dimensions: 177 ft., by 32 ft., by 
10 ft. 3 in. Built by Messrs. Ferguson Brothers (Port 
Glasgow), Limited, Port Glasgow, for Messrs. The Union 
Lighterage Company, Limited, London. 

Barces.—Two steel open swim barges, each to carry 
105 tons. Launch, June 21. Main dimensions of each : 
69 ft. 6 in., by 18 ft. 2in., by 6 ft. 6in. Built by Messrs. 
Harland and Wolff, Limited, North Woolwich, London, 
E.16, for Messrs. C. and A. Etheredge, Limited, London. 








Moror-VEHICLE REGISTRATION IN SWITZERLAND. 
Statistics issued by the Department of Overseas Trade 
show that, as at September 30, 1938, there were 124,195 
motor vehicles of all types registered in Switzerland. It 
is stated that, compared with a year previously, there 
have been increases in the number of registrations in 
respect of all the various categories of motor vehicles, 





recruited from Northern Ireland. The old North Yard, 
as is well known, was the birthplace of many famous 
liners. 


assenger cars alone increasing by 3,396. On the other 
7 motor-cycles continued to decline, the number 
| being 26,800 in 1938, against 27,472 in 1937 and 34,514 
|in 1934. 















































Royal Society of Arts, John-street, Adelphi, London, | proofs of claim on or before December 31, 1939, to the | Rio de Janeiro, for the part: he took in perfecting the 
W.©.2, are offering prizes for an invention and an essay | Secretary of the Society. A prize of 25l. is also offered | Avigation chronometer. Fifty-six entries were — 
under the Thomas Gray Memorial Trust. A prize of | for an essay on “ The Carriage of Dangerous Goods by | mitted for the essay competition, and 101. was awarde« 


notice an invention, publication or diagram, which, in 
the opinion of the judges, is considered to be an advance- 
ment in the science or practice of navigation, proposed 


or invented by himself in the period January 1, 1934, to | enclosing the author's name, which must on no account from the secretary of the Royal Society of Arts. 
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Figs. 8 AND 9. Evectric Disc GRINDER ; 
Messrs. ALFRED HERBERT, LIMITED. 
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, be written on the essay. Both competitions are open 
, | to persons of any nationality, but, in the case of the 
a aie | essay competition only, competitors must be past 0" 
| present members of the seafaring profession. In 1938 

Fic. 7. Powrr-Driven Potato Sorter; Messrs. Coocnu anp Son. | 31 entries were submitted for the inventions competition. 
j}and while none was thought to deserve the full 

Tmomas Gray Memoriat Trust..—The Council of the | December 31, 1939. Competitors must forward their} prize, 151. was awarded to Captain R. de Aquino, 0! 
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is offered to any person who may bring to their| Sea.” Competitors must send in their essays not later | to Mr. A. R. Jones, of Irby, Cheshire ; 7l. 10s. to Lieut 

than Bossties 31, 1939, to the secretary of the Society. | J. F. Hall, R.N.R., of Liverpool, and 7!. 10s. to Mr. D. B 
The essays must be typed in. English and they must be | Lattin, chief officer of the 8.8. Mundra. Further par 
sent in under a motto, accompanied by an envelope | ticulars regarding the competitions may be obtained 
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| that it was 27 years since the last conference on | 
| this subject had been organised by the Institution 
|of Civil Engineers and suggested that a further 
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UNIVERSITY ENGINEERING 
TRAINING. 


Ir is announced on page 161 of the June issue of 
the Journal of the Institution of Civil Engineers 
that—‘‘ The Council will promote a conference on 
Engineering Education and Training during the 
course of next Session.”’ This brief statement will 
in general come as no surprise, as it has been an 
open secret for some time that the Institution had 
the organisation of such a conference in hand. It 

also understood that the expression ‘‘ the course 
of next Session’’ means next February. The 
decision to hold this conference has been influenced 
to a large extent by Professor Southwell’s Presi- 
dential Address to Section G of the British Associa- 
tion at Cambridge last August, reprinted in Enarn- 
EERING at the time, and also, we believe, to various 
comments on that address which were made in the 
leading article which appeared in our issue of 
We pointed out in that article 


conference might be arranged to discuss the par- 
ticular aspects of the question raised in the address. 

Stated very briefly, Professor Southwell’s thesis 
| was that the engineering schools of the universities 
were engaged on turning out embryo engineers ; 
were these embryo engineers marketable in the 


| sense of being what mplayer. required ? and if, 


Our 
contribution to the discussion was the suggestion 








’ | tion will be necessary. 


| merely result in the dissipation of energy, much talk 


‘that “a practical way of animate would be the 
| appointment of a committee of the leading engineer- 
ing institutions to meet representatives of the engin- 
eering schools of the Universities. This might 
result in the appointment of a committee repre- 
senting both sides, which by means of a ques- 
tionnaire, or, if found desirable, of a conference, 
might endeavour to ascertain the common opinion 
of industry on this question.” The activities of 
the Institution of Civil Engineers in this matter, 
which have been made public to the extent of being 
published in the Journal to which we have already 
referred, have included the issue of an invitation 
to universities and bodies interested in this subject 
to appoint representatives on a general committee 
to organise the conference. As this brief account 
| of the activities of the Institution has now been 
before the members for some time, there can be no 
| harm in stating that matters have been carried a 
good deal farther than this information might suggest. 

There was a time when the trade of this country 
tended to suffer owing to the inadaptability of the 
| British manufacturer making it difficult for him to 
|meet the requirements of foreign markets. This 
state of. affairs finds an analogy in the educational 


field, and Professor Southwell used it when he 
referred to the educational institution as the pro- 
ducer and the industrialist as the consumer. As 


it is necessary in foreign trade that some means 
|should be found to enable the consumer to state 
his requirements, so is it necessary that the 
employer of engineering graduates should be given an 
opportunity, and should be encouraged, to state 
his requirements clearly and fully. If this is to be 
done effectively at the conference, careful organisa- 
The problem concerned is 
not a simple one, as the ‘* consumer ”’ is not a single 
individual nor a collection of individuals having 
common requirements. The university schools have 
to cater for consulting engineers, contractors, 
mechanical and electrical engineers, shipbuilders 
and manufacturing engineers of all kinds whose 
operations may be conducted in the small specialist 
works or in large organisations the operations of 
which are on such a scale that they can make them- 
selves responsible for some aspects of education. If 
it is possible to get the requirements of these varied 
‘customers ” stated at the conference, it will be 
the business of educationists to state how and to 
what extent it will be possible to realise them. 

It is to be feared that many “ industrialists,” 
using this word, in the wide sense employed by 
Professor Southwell, to mean all employers of 
engineering graduates, expect educationists not 
only to provide the product, in the form of trained 
graduates, but also to provide the specification for 
the product. One of Professor Southwell’s main 
points was that the industrialists should tell the 
educationists what type of product they want ; and, 
as we understand it, one of the first ideas of this 
conference was to enable this information to be 
obtained. Unfortunately, this point of view appears 
to have been lost sight of by many, and more than 
one technical organisation concerned in large 
measure with matters relating to commercial enter- 
prise has elected to be represented on the committee 
by a professor instead of a works or practising 
engineer. As a result, the general committee as 
constituted, consists to the extent of 50 per cent. of 
educationists. The conference may be assumed 
to have as one of its chief objects the improved pre- 
paration of the young engineer in order to enable 
British firms not only to hold their own, but to 
make headway against the competition of others. 
For this reason the opportunity should be taken by 


‘industry to express its own opinion at the con- 


ference ; to rely on representatives, no matter what 


| their individual ability, whose knowledge of indus- 
| try is of necessity at second hand would be a grave 


mistake. It is to be hoped that, in particular, the 
mechanical engineering community will ensure in 
some way that adequate prominence is given to its 
requirements. 

There has been some suggestion that the con- 
ference should be enlarged to an international scale. 
Nothing of this kind was envisaged in our sugges- 
tion of last year, and it appears to us to be in every 
way undesirable. Any enlargement of this kind will 
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in general terms, and no practical result. The most 
hopeful procedure from the point of view of useful 


ends would be for the conference to confine itself 


to the original point of the university curriculum, 
raised by Professor Southwell, and for industry to 
take every care that its case is put by representa- 
tives who can speak directly for it. Such an emin- 
ently practical and restricted conference as this, 
however, is too much to hope for. Obviously, the 
whole field of engineering training and education 
will be reviewed ; but, submitting to that, let us not 
dilute the proceedings with accounts of the training 
of machine hands in Japan, or of the State-inspired 
curricula of Germany. Obviously, if any reader of a 
paper can provide information about university 
methods in, say, Switzerland, which appears likely 
to be of assistance in a general consideration of the 
subject, it will be welcome. That, however, is very 
different from a full-dress international conference. 

There is a final point, to which we have already 
indirectly referred, which we trust will not be over 
looked in arranging the details of the conference. 
This is that the requirements of different firms vary 
greatly with the type of work on which they are 
engaged and the size of the establishment. Much 
attention has rightly been paid to the remarkable 
training and educational schemes in operation at 
the Metropolitan-Vickers works, and which owe so 
much to Dr. Fleming. The graduate-apprentice 
scheme in operation by that firm to a large extent 
supplements the university curriculum, so that it is 
quite possible that the type of graduate found 
acceptable by it may be different from that desired 
and expected by the smaller class of firms. In most 
cases, it is not possible for small firms to introduce 
elaborate schemes of training of their own, and it 
is much to be hoped that their point of view may 
obtain adequate expression at the conference. 
Possibly, their trade associations will be able to 
assist in this direction. 


THE FINANCE OF ELECTRICITY 
SUPPLY. 

\ GLANCE at the appropriate columns of The T'imes 
and other newspapers will indicate that this is the 
season of conferences. On the day on which we 
write, no less than a dozen of these gatherings are 
listed as being in progress, and the fields of human 
endeavour and interest which they cover are as wide 
as their number is large. We think we are right in 
regarding this conference habit mainly as a post-war 
manifestation and, if so, it is not one of the least 
beneficial the 





of movements which have arisen 
during the difficult years since 1918; for these 
assemblies enable numbers of men and women, 


who throughout the year are engaged in similar 
pursuits, to discuss their problems both formally 
and, what is even more important, informally, in a 
novel atmosphere in which social intercourse is 
frequently predominating feature. The result 
is that they are able, to put it in the least exaggerated 
terms, to go back to their daily tasks, heartened by 
the fact that their problems and the endeavour to 
tind solutions for them are shared by others. 

In this beneficial movement engineering plays its 
part; and one of the most useful conventions 
from this point of view, is that of the Incorporated 
Municipal Electrical Association, whose annual pro 
ceedings recently concluded at Harrogate. This 
body was founded in the late ‘nineties to represent 
the views of electricity suppliers under the control 
of local authorities. The representation of these 
bodies in the Association has always been of a dual 
character, consisting of the chairman of the Elec- 
tricity Committee and the chief engineer. To begin 
with, the attendance at the annual convention was 
small, partly because there was some reluctance on 
the part of those qualified to partake in member 
ship. The social side also was relegated to the 
background, partly perhaps because its importance 
had not been realised. Since the war there has been 
a profound change. In the first place, legislation 
has facilitated the attendance of the members as 
well as the chairmen of the various Electricity 
Committees. In the second, as was not always the 
case initially, visitors are welcomed. The attendance 
has, therefore, greatly increased for the gathering 
together in one town of a body of their largest 
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customers possesses a natural attraction for manu- 
facturers’ representatives. The result, this year, 
was an assembly of over a thousand, whose delibera- 
tins should assist the progress of the industry. 

This being so, it is not unprofitable to ask upon 
what points most insistence was laid during the 
Harrogate convention and what is the nature of the 
problems that are most troubling those who are 
now responsible for the conduct of our electricity 
supply undertakings. The answer is that the indus- 
try is at the present moment caught up in the toils 
of finance. Those who doubt the correctness of 
this reply may be especially invited to study the 
presidential address of Mr. H. C. Lamb, and the 
paper presented by Councillor A. L. Boddington, 
though the same thread ran more or less conspicu- 
ously through all the other papers. Mr. Lamb’s 
address, of which an account appeared on page 678 
of our issue of June 9, comprised an excellent 
summary of the present position of electricity 
supply in this country. On the whole, it was 
pointed out, the state is healthy ; saturation point 
has not yet been so nearly approached as in some 
other lands, notably in the United States. A 
significant feature is the growth of the domestic 
load, though this has brought its own peculiar 
and, we hope, temporary difficulties in its train. 
A movement is taking place towards greater stan- 


dardisation of voltage, which we feel, in spite of | 


certain critics, is to be commended. Speaking 
generally, the industry is on a sound basis. 

There is, however, another side to the picture 
This relates, 
conditions under which operation is carried on. 
Considered from one aspect, there is the relationship 
between the undertakings, whose business is always 
that of a retailer and sometimes that of a manu- 
facturer as well, and the Central Electricity Board, 
which operates entirely as a wholesaler. The details 
of this tripartite relationship have often been 
described and some of its effects on the structure 
of the industry have considered. Mr. 
Lamb was able to add further interesting comments 
as the result of some five years’ experience. In 
his view, the results of the grid scheme have not 
come up to expectation on the financial side, though 
he hastened to add that for this the Central Elec- 
tricity Board was in no way responsible. It is 
indeed due to the fact that the owners of selected 
stations who, of course, provide the Board’s raw 
material, not only pay the actual cost of production 
for such electricity as they use, but, in addition, the 
* hypothetical ” capital and operating charges which 
would have been incurred had their stations still 
been operating as individual units. It is obvious 
that the allocation of such charges must cause 
differences of opinion when actual figures come 
to be discussed, and quite apart from the fact that 
their imposition of the charges themselves means 
that the selected station owners are providing by 


also been 


far the larger part of the revenue required to defray 


the Board's annual expenses. In practice, there- 
fore, the selected station owners have to build, 
design and finance plant in excess of requirements 
and for these services they receive no recompense. 

On the other hand, although it may seem contra- 
dictory in view of what has just been said, Mr. 
Lamb holds that the expenditure on the grid scheme 
has been justified. 
is a saving of some 2,310,000/. annually owing to its 
construction, while technically it has enabled 
generation to be effected more economically. It 
has had one other effect, which is of supreme 
importance at the present time ; for, as Mr. J. M. 
Kennedy pointed out in his paper on “ A.R.P. in 
Relation to Electricity Supply Undertakings,” it 
will safeguard the electricity supply of the country 
in war time in a way which would have been 
impossible under the old conditions. If anyone is 
disposed to controvert this assertion we invite 
him to consider the results which might follow the 
dropping of a single high-explosive bomb on an 
isolated power station. If major damage were 
done there would obviously be a cessation of supply, 
not for hours or days, but probably for months. 
While, of course, the grid cannot prevent a cutting- 
off of supply, it will facilitate its restoration ; and 
this will be made still easier by the steps to be taken 
under the Civil Defence Bill. 


as we have indicated, to the financial | 


Financially, he calculates there | 
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One result of imposing on the owners of selected 
stations a more rapid expansion than their own 
needs require is that the rateable value of the 
undertaking is increased. As various speakers 
showed, during the discussion on Mr. Boddington’s 
paper, this is a serious matter. Unlike factory 
owners and some, at least, of the gas undertakings, 
electricity undertakings pay rates on the full valu 
of their assessments, and it is not without interest 
to remark that, during 1937-38, no than 
6,650,821/. was contributed under this heading. 
This sum works out at 7-4 per cent. of the total 
revenue, and 13-8 per cent. of the total working 
expenses. Moreover, as far as municipal undertak 
ings are concerned, a further burden is imposed. 
When local authorities first began to take a share 
in the business of electricity supply, it was generally 
held that, as the capital required for the development 
of the undertaking was raised on the security of the 
rates, the position of the ratepayers was analogous 
to that of shareholders in a private concern, and 
that they were in equity entitled to some return 
for the risk they were running. It was, therefore. 
regarded as a sound policy that a part, at least, of 
the “ profits ” of a municipal electricity undertaking 
should be allocated to the relief of the rates. Upon 
the justice or otherwise of this argument much has 
been written and spoken. It will, however, suffice 
to say that its essential fallacy was recognised in the 
Electricity Supply Act, 1926, which laid down that 
only an amount equivalent to 14 per cent. of the 
outstanding debt of the undertaking might be 
applied for this purpose; while for the past ten 
years even this contribution has been subject to the 
further restriction that no such payment shall be 
made unless the reserve fund amounts to at least 
one-twentieth of the aggregate capital expenditure 
of the undertaking. Even so, rate relief is by no 
means non-existent and the sums allocated under 
this heading are frequently very large. For instance. 
as Mr. P. J. Robinson pointed out, they amount in 
Liverpool to one-sixth of the annual revenue, while 
at Croydon they were 24,000/., or 2-4d. per pound 
of rateable value; the figure for Belfast was 
16,5007. 

On the other hand, Mr. Robinson derived some 
consolation from the fact that the owners of selected 
stations, carrying out extensions, would have to 
provide a reserve fund on a swollen capital expen- 
| diture before contributing to rate relief, while non- 

power station owners, having no generating expen- 
diture, would have less outstanding debts on which 
to contribute. It seems likely, therefore, that before 
| long rate relief will become a thing of the past, and 
that any “ profits” that are made will be allowed 
to accrue, either to the benefit of the consumer, or 
to the development of the undertaking. We are 
|aware, in saying this, that there is a small and 
| active minority which believes in the opposite policy. 


less 


One last point of discussion was the effect of the 
methods of charging introduced by the Central 
Electricity Board, on the development of the 
domestic load. These charges are based on maxi- 
mum demand during the winter months, and last 
winter produced some highly displeasing results. 
owing to the severe weather experienced in December 
|and January. So serious is the position felt to be in 
some areas, that the connection of radiators, cookers, 
and water heaters is being discouraged. There is no 
|doubt that there is a case for examination. The 
| Central Electricity Board apparently hold the view 
that the undertaking, having gained during a succes- 
sion of preceding mild winters, should not grumble 
at a change in the weather; but the problem is 
not quite so simple, and it would be a great 
| obstacle to electrical progress if the matter were 
| not investigated with all due seriousness. 
| Enough has been written to suggest that those 
| who attended the Convention at Harrogate should 
} 


have returned to their homes with plenty of matter 
| to digest during the coming months. The general 
opinion is that the Government is not likely to 
| proceed further with electrical legislation in th 
| present state of international affairs; but this does 
| not necessarily mean that the matter is to be shelved. 
|and it would be wise for the industry to consider 
the whole problem of the future, with a view to 


| presenting a united front to any proposals that 


may emanate from official sources. 
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NOTES. 
THE National PuaysicaL LABORATORY. 
progress at the National Physical Laboratory, which 


a large number of visitors, mainly technical repre- 
sentatives of industry, are permitted to make, by 
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of the new stations for South-West England and | ised surfaces, which are manifest by the presence 
South Wales is required to meet the estimated | of dirt in the pivots of transit instruments and the 
demand in the neighbourhood of Bournemouth in need for the mirrors in outside spectroheliographs 
THE annual tour of inspection of the work in 1943, and the other to meet the anticipated growth | to be replaced within a year. A further difficulty, 


|of demand in later years. 
| North-East England will be situated in Mid-Durham 
| and will be required to meet the demands in 1942 


The first station in| affecting night observation, is the increased bright- 


,|ness of the night sky caused by the growing use 
,| of neon lighting and the introduction of improved 


invitation of the President of the Royal Society,| While the second will be needed to meet the sub-| methods of street illumination. This background 


Sir William Bragg, O.M., K.B.E., who is also 


Chairman of the General Board of the Laboratory,| Which are entitled, respectively, the South-East being exposed for long periods at night. 


| sequent demand in the area. 


Copies of the schemes | illumination prevents a photographic plate from 


Con- 


is generally regarded as one of the most interesting England (Alteration and Extension) Scheme, 1939, | tinuous registration of the earth’s magnetic field 


and attractive scientific functions of the year. 


It | the South-West England and South Wales (Altera- |was started at Greenwich in 1847, but owing 


was held this vear on the afternoon of Tuesday, | tion and Extension) Scheme, 1939, and the North. | to the development of electric traction in the vicinity 


June 27, 
voltage laboratory by Sir William, by Lord Ray- 
leigh, Chairman of the Executive Committee, and 
by the Director, Dr. C. G. Darwin, M.C., F.R.S. 
It will be obvious that, since only a very small 
fraction of the whole of the activities of the 
Laboratory can be seen by any visitor in the brief 
period available for the inspection, the few items 
referred to below are by no means representative 
of the work now in hand. Following our usual 
practice, however, the work of the Laboratory will 
be dealt with in some detail in subsequent issues of 
ENGINEERING. Referring first to the Engineering 
Department. one of the special exhibits shown on 
Tuesday took the form of a demonstration of the 
20 ft.-ton impact-testing machine used for single- 
blow impact tests on chains and couplings. Other 
apparatus used in connection with tests of the 
strength of materials included secondary standards, 
in the form of proving rings for the calibration of 
testing machines, apparatus for measuring the 
distance between the knife edges of a large testing 
machine while under load, and apparatus for the 
calibration of extensometers. 


at the price of 1d. each. 


THe ALBERT CANAL DISASTER. 


the guests being received in the high- East England (Alteration and Extension) Scheme, | of the Observatory, this part of the work was trans- 
1939, can be obtained from H.M. Stationery Office, 


| ferred to Abinger, Surrey, in 1924. Once again, 
| electrification of a branch of the Southern Railway 

east of Abinger has affected this investigation, 
| apparently owing to leakages in the system. Although 


While the sympathy of the nation will go out to | by stringent measures it is possible that the atmos- 
| Belgium in the disaster which has overtaken her in | pheric pollution in the neighbourhood of London may 
| the collapse of a portion of the bank of the Albert | po materially reduced, the strength of artificial 


Canal, 


al, near Hasselt, it is certain that British | lighting and the growth of electrical transmission 
engineers will also feel most keenly the disappoint- 


will undoubtedly increase, so the time has come 


ment of their Belgian friends at this untoward check | when the Observatorv must consider a move to a 
to the completion of the work of 10 years on this | site where its work may proceed without interrup- 


magnificent ship canal. 


The information in our | tion, 


Since to be free from interference, a magnetic 


hands at the moment is too meagre for any conjec- | observatory must be ten miles from an electric 
| tures to be made as to the proximate cause of the | railway, the choice of sites in the south of England, 
| break, but it seems that it occurred at a point where | jn yjew of possible future developments, is probably 


| the canal traverses low-lying country, and is con- 


| sequently trained on high embankments in the con- | 


struction of which concrete facing has been employed. 
The main breach is stated to be some 250 yards wide 
and others occurred on a two-mile section. The 
| water was being admitted to the canal on Monday 
|last, preparatory to its opening to traffic 
| to-morrow, Saturday, when leaks were observed 


In a separate building | and reported. The chief engineer, M. Ivan Cogean, 


of the Engineering Department an investigation 5+ once went to the site, but was unfortunately 
into the silencing of motor cycles, which is being | killed by the collapse of the embankment when he 


carried out jointly with the Physics Department on 
behalf of the Institution of Automobile Engineers, 
was illustrated. In the Aerodynamics Department, | 
the experiments in progress included the measure- | 
ment of flutter derivatives on an oscillating aerofoil | 
in two-dimensional flow, and a small water tunnel | 
for the study of the transition from steady to| 


and two assistants had been busy for some half-hour 
in an attempt to effect some temporary repairs. The 
assistants escaped with their lives, and it is fortun- 
ate that the water in flooding the countryside, did 
not claim other victims in men working in the 
fields ; it is certain that cattle have been drowned 
and factories and houses flooded. As the break oc- 


| limited to a few regions in Devonshire. 
ACCIDENTS TO YOUNG WORKERS. 


We have referred from time to time in these 
| columns to the official reports of industrial accidents, 
|and would rather run the risk of being considered 
| tedious in the matter than neglect an opportunity 
| of drawing attention to the desirability of every 
official in a factory studying the lessons conveyed in 
| these reports. The April number of ‘“ How Factory 

Accidents Happen,” issued by the Home Office, is 
| particularly distressing reading, since it deals wholly 
with accidents to workers under 18. It is pitiful to 
|learn from it of boys and girls fresh from school 
| losing fingers or limbs, or meeting with still more 
| disabling injuries, in some cases with fatal endings. 
| Illustrative examples cannot be quoted here, the 





turbulent flow by means of the ultra-microscope : : : ; , : ij ive 
: Pe | curred near a lock, the flow was all in one direction | field covered being too wide for representative 


A new micro-manometer | 


was shown in operation. 


capable of measuring air pressures to one-millionth ° ess 
ay 8 I | banks in the vicinity of the lock were damaged for | 


of an inch of water was another interesting exhibit 
in this Department. The work of the William 
Froude Laboratory was illustrated by tests of a| 
model hull fitted with a propeller and internal | 
driving motor arranged for the determination of the | 
propulsive efficiency and the interaction between | 
the hull and the propeller. This was shown in the | 
Alfred Yarrow Tank, rolling experiments while | 
under way, to measure the decremental values of | 


various keels and hull shapes being demonstrated : : . 
ay 8 | nothing short of reconstruction will be needed for | 


in the new tank. Space does not permit us to refer 
here to the exhibits in the other departments of the 
Laboratory, all of which were open to inspection 
by the visitors. It will be evident, however, that 
few of the latter could leave without adding some- 
thing to his store of knowledge. 


r 


ARRANGEMENTS FOR NEW SELECTED STATIONS. 

The Central Electricity Board have received three 
schemes, covering nine new generating stations, from 
the Electricity Commissioners. These will become 
selected stations if, and when, they are duly 
authorised. Five of these stations are to be erected 
in the South-East England area, two in South-West 
England and South Wales, and two in North-East 
England. In each case, not less than 60,000 kW will 
be installed initially. The schemes, which were 
published last week, are accompanied by explanatory 
memoranda prepared by the Commissioners; and 
it is pointed out that they are the result of repre- 
sentations from the Board that further new stations 
will be required to meet the load of the near future, 
in addition to the extension of existing stations 
which are in course of construction or contemplated. 
Three of the five stations for South-East England 
are required in time to meet the estimated demands 
for electricity in the portion of the area adjacent to 
South-West and West of London, in 1942, 1943 and | 


1944, and the others to meet the anticipated growth | directions. Another aspect of this contamination 


in the demand in the area in the later years. One 





with the result that the facing and backing of both 


a considerable distance. Part of the flood reached 
the Demer River, which, however, could not cope 


with the flow, and in turn increased the flooded area 


by overflowing its banks. As the canal is of a cross- 
section large enough to permit the transit of ships of 
2,000 tons, the load on the embankment must have 
been very great and the destruction correspondingly 
severe. It is probable indeed that it has been so 
complete that repair is out of the question and 
the damaged portion. In this case, it may be 
months before the canal can be opened. 


THE Royat OBSERVATORY. 

The Royal Observatory at Greenwich, which has 
been making important contributions to astronomy 
for the past 264 years, is now faced with the pros- 
pect of moving to another site to escape from 
the atmospheric pollution and electrical disturbances 
caused by the growth of population in the suburban 
districts of London. The decline in visibility, and 
the reduced amount of sunshine recorded at Green- 
wich have been noticed since the beginning of this 
century, but only during the last decade has the 
trouble assumed serious proportions. In his recent 
Annual Report to the Board of Visitors, the Astrono- 
mer Royal, Dr. Spencer Jones, said he was much 
concerned with the future of certain branches of the 
work that were being hampered by artificial condi- 
tions that had arisen in the vicinity of the Observa- 
tory. Atmospheric pollution, which is receiving 
the attention of the Department of Scientific and 
Industrial Research and other bodies, affects an 


| selection, but some causes of accidents to boys and 
It does not 
|seem to be that the carelessness engendered by 
| familiarity, which is commonly met with where 
| older persons are concerned, is the main source of 
| disaster, rather inquisitiveness, ignorance, forgetful- 
|ness, high spirits, and so forth, natural charac- 
| teristics of the older child. To us, it seems that 
failure to instruct a beginner properly is the cause 
too often reported. Most engineers who have 
passed through the shops will remember how often 
a simple question was answered either by a snub 
lor by ill-timed facetiousness which was accepted 
|seriously. It must be admitted that a want of 
intelligence in a busy shop is a nuisance, but the 
| average boy or girl is usually very ready to pick up 
| shop ways, if only to show that he or she is now a 
| “‘ grown-up ”’ person. Much effective training can be 
| disguised under a hint that such and such a thing is 
| «not done ”’ in the shop, while older workers should 
|refrain from taking risks before a young person, 
| if they have not the wisdom to do so for their own 

sakes. In two or three of the cases quoted in the 
| pamphlet, a grown-up person was clearly to blame 
for the accident by his disregard of safety rules. 
| As the returns for 1936 show that one boy in every 
|19 had an accident, compared with one man in 

every 27, and one girl in every 64, compared with 

one woman in every 98, it is clear that much remains 

to be done in the safeguarding of the young worker, 
| and it is to be wished that every foreman and fore- 

woman in the country would spend 3d., plus postage 

both ways, in obtaining a copy of the pamphlet from 
| H.M. Stationery Office, and taking to heart the 
| lessons conveyed in it. The reading could be effec- 


| girls may be briefly touched upon. 


observatory in many ways; at Greenwich, as high | tively supplemented by a perusal of the Factory 
a proportion as 0-531 part of sulphur dioxide | Department leaflets, Form 1980, entitled Accidents 


in a million parts of air has occurred. The atmos-|to Young Workers. 


pheric transparency is growing steadily less, and, in 
particular, it is becoming non-uniform in different 


is the deposition of grit and the corrosion of alumin- | 


Form 281. Special Provisions 
regarding the Safety of Young Workers, and also of 
a publication Starting Young Workers Safely in 
Industry, issued by the National Safety First 
Association. 
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THE INTERNATIONAL FOUNDRY 


CONGRESS. 
(Concluded from page 751.) 


In last week’s issue of ENGINEERING we reported 
the activities of the delegates to the International 
Foundry Congress from their meeting in London, 
on Sunday, June 11, to the end of the programme 
arranged for Tuesday, June 13, when the Rt. Hon. 
Lord Runciman, P.C., and Lady Runciman held a 
reception, on behalf of His Majesty’s Government, 
at Lancaster House. The Congress was resumed on 
Wednesday morning, June 14, when two technical 
sessions were held simultaneously. At Session A, 
five papers were presented, namely, “ Recent 
Developments in the Centrifugal Casting Process,” 
hy Mr. J. E. Hurst ; ‘ Developments in the Centri- 
fugal-Casting Process in Germany,” by Mr. W. A. 
(Geisler; “Specially Hard Alloy Cast Irons for 
Resistance to Wear,” by Mr. M. M. Hallett, B.Sc., 
and Dr. A. B. Everest ; “ The Thermal Conductivi- 
ties of Some High-Duty and Alloy Cast Irons,” by 
Dr. J. W. Donaldson ; and * Some Observations on 
the Contraction Defects in Electrically-melted Heat- 
treated Grey Iron Cylinders,” by Dott.-Ing. Franco 
Bondi, who presented the paper on behalf of the 
Federazione Nazionala Fascista degli Industriali 
Meceanici d'Italia. At Session B, the programme 
consisted of papers on “The Effect of Melting 
Conditions on Light Alloys,” by Messrs. A. J. 
Murphy, M.Se., 8S. A. E. Wells, and R. J. M. Payne, 
B.Sec.; “ The Effect of Melting Conditions on Gas 
Unsoundness in Metals "’ by Mr. G. L. Bailey, M.Se. ; 

Pressure Die-Casting in Zinc and Aluminium- Base 
Alloys,”’ by Dr. A. G. Street ; “ Light-Alloy Melting 
Practice,” by Mr. W. C. Devereux ; “ The Influence 
of Repeated Remelting on the Properties of Light 
\lloys.” by Dr. J. Koritta and Ing. M. Hadek ; 
and “ The Solution Heat-Treatment of Aluminium 
Casting Alloys,” by Dr. R. Irmann. 

In the afternoon the delegates visited various 
foundries in and near London, reassembling in the 
evening for a reception by the President and Mrs. 
Lake, and Dr. Guido and Signora Vanzetti, prior 
to the annual banquet, at which Mr. Lake presided. 
The principal guest was the Rt. Hon. Oliver Stanley, 
M.P., President of the Board of Trade. Mr. and 
Mrs. Lake also held a reception on the following 
evening, in the ballroom of the Dorchester Hotel. 
as the concluding function of a day entirely devoted 
to works visits and various sightseeing expeditions. 

On Friday, June 16, the morning programme again 
consisted of two technical sessions, held concurrently, 
at each of which six papers were presented and 
diseussed. ‘The proceedings of Session A opened 
with the paper on “ Cutting Tools for Cast Iron,” 
by Mr. H. Beeny, which we reproduce in abridged 
form on page 789. This was followed by a paper 
entitled Optimum Blast Volume for Cupola 
Practice.’ by Dr.-Ing. N. Czyzewski, presented on 
behalf of the Stowarzyszenie Techniczne Odlewnikow 
Polskich ; “ Some Notes on the Design and Opera- 
tion of the Open-Hearth Furnace for Melting 
Malleable Cast Iron,” by Mr. G. R. Shotton ; 
Pitting Corrosion of Steel and Cast-Iron Pipes,” 

Dr.-Ing. L. Oluansky, an abridgement of which 
is printed on page 787; “ Some Aspects of Malleable 
Cast-Iron Pipe Fittings Manufacture,” by Mr. C. 
Zehnder ; and a survey of * Fundamental Laws of 
the Cupola,” by Dr.-Ing. Massimo Barigozzi. 

The papers and at 
Session B comprised “ The Process of Crystallisation 
in Commercial Alloys,” by Professor E. Piwowarsky 
Dipl.-Ing. W. Patterson, representing the 
Technischer Hauptau.chuss fiir Giessereiwesen, 
Aachen; “The Progress of Inverse Segregation 
during Solidification,” by Dr. J. A. Vero, presented 
on behalf of the Magyar Ontodei Szakemberek 
Egvesulete; “The Preparation of Alloys,” by 
Professor A. Portevin, of the Association Technique 
de Fonderie ; “ Controlled Solidification of Castings 
made possible by Calculation,” by Ing. N. Chvorinov, 
who presented his paper on behalf of the Cesko- 
slovensky Odborny Spolek Slevarensky ; “‘ Copper 
and Copper Alloys for Electrical and Thermal- 
Conductivity Applications,” by Mr. H. J. Miller, 
M.Se.; and “The Compounding of Alloys,” sub- 
mitted by the Technical Committee of the Associa- 
tion Technique de Fonderie de Belgique. In the 


hy 
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course of this morning, also, the opportunity was 
taken to hold a meeting of members of the Inter- 
national Committee of Foundry Technical Asso- 
ciations. 

The final business session of the Congress, held 
on the afternoon of Friday, June 16, consisted of a 
joint meeting with the Iron and Steel Institute, at 
which six papers were presented and discussed, 
three by British authors, and the other three by 
visitors from Czecho-Slovakia, the United States of 
America, and Germany, respectively. The first of 
the six papers, by the Czecho-Slovak delegate, 
Dr.-Ing. Plesinger, was on the subject of ** Making 
Steel Castings from Acid Electric Steel.” The 
subsequent papers were on “ The Development and 
Organisation of Steel-Foundry Research,” by Mr. 
W. J. Dawson; “ Radiography in Iron and Steel 
Founding,” by Mr. F. W. Rowe; ‘ Notes on Dry- 
Sand Practice for Steel Castings,” by Dr. C. J. 
Dadswell and Mr. T. R. Walker, M.A.; “ The 
Renaissance of the Steel Casting and the Réle of 
the Metallurgist,” by Mr. F. A. Melmoth, of the 
American Foundrymen’s Association; and ‘ The 
Effect of the Materials of the Charge on the Proper- 
ties of Cast Iron and Steel,” by Dr.-Ing. P. Barden- 
heuer, of the Kaiser Wilhelm Institut fiir Eisen- 
forschung, Diisseldorf. 

This meeting, as stated, concluded the technical 
sessions of the Congress, but the programme of 
social activities was continued on Saturday, June 17, 
when an all-day excursion was organised to Windsor 
Castle and up the Thames by steamer to Bourne 
End. 
discussion at the several meetings, mention should 
be made of four papers, partaking of the nature of 
reports, which were laid before the Congress, but 
which were not intended to be discussed. These 
were on “ Foundry Education in Great Britain,”’ 
by Mr. J. G. Pearce, M.Sc., of the British Cast Iron 
Research Association ; ** The Work of the Technical 
Committee,” by Mr. J. W. Gardom, convener of this 
committee of the Institute of British Foundrymen ; 
Recommendations on Three Leaded Bronze- 
Bearing Alloys,” presented jointly by the Non- 
Ferrous Sub-Committee of the Technical Committee 
before-mentioned ; and “ Industrial Legislation in 
South Africa,” a paper forwarded to the Congress by 
the South African Branch of the Institute of British 
Foundrymen. 








COMMERCIAL CONDITIONS 
IN BRAZIL. 


THE appearance of the Department of Overseas 
Trade report on Economic and Commercial Conditions 
in Brazil of considerable interest in view of the 
somewhat drastic changes inaugurated in that country 
about eighteen months ago. It was in November, 
1937, that the President of the Republic summarily 
declared a state of emergency and promulgated a new 
constitution ; parliamentary government was sus- 
pended and all interest payments on external loans 
were suspended also, though it is only fair to add that 
this was stated to be a temporary measure, and that 
there was no suggestion of repudiation. At the same 
time a completely changed policy was adopted with 
regard to coffee, the staple export, the trade in which in 


Is 


1937 was steadily diminishing ; attempts to co-operate 
with other coffee-growing countries in prices and 


quotas were abandoned, and every endeavour made to 
place Brazil coffee on the market at the lowest possible 
price, regardless of the éffect on other producers. 

The situation which these steps were intended to 
meet, arose through the disappearance of the favourable 
trade balance on which depended the supply of foreign 
currencies. Borrowing was resorted to, but has almost 
ceased owing to exchange difficulties, while the fact 
that the fall in world prices has been more severe in 
the case of the agricultural products exported than in 
that of the machinery and manufactured articles 
received, has not helped. The report describes the 
present position as “ difficult,” and the 1937 budget 
showed a deficit of approximately seven million pounds, 
but the future is regarded as by no means without 
hope. A revival of trade is beginning, and the measures 
taken in regard to coffee, which included cancelling the 
internal debts of the National Coffee Department and 
reducing the export tax by two-thirds, have already 
produced a considerable increase in the quantity 
exported, though not yet sufficient to balance the fall 
in price. The export of raw cotton, which comes second 
in value on the export list, is also increasing, though 
here, too, the effect of price drop is greater at present 
than that of the increase. 





In addition to the papers presented for | 
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The Government is, of course, aiming at the industria] 
development of the country, with the usual accompani 
ment of protective tariffs and bolstering up of exchang: 
The last has produced a system whereby all payments 
in foreign currency are made by the Bank of Brazil, 
the importer depositing the price in local currency, at 
an exchange rate fixed by the bank, and subject to a 
5 per cent. tax. The process involves considerab| 
delay, the official time for the complete transaction 
being 100 days. Industrial development has been 
hampered also by lack of internal communications and 
shortage of labour. Extensive schemes for both railway 
and road construction are now before the Government. 
which will greatly help the first of these problems. Th« 
second is more difficult. The population of Brazil is 
nearly the same as that of the British Isles, spread over 
about 27 times the area of the latter, and there are 
restrictions on immigration, which may have to be 
modified. The country is already self-supporting in 
most textiles except the finest cotton products, and 
there has in fact been some over-production. Twenty 
six jute mills are at work, mostly utilising Indian fibre, 
but it is stated that a native substitute has been 
discovered, and that manufacturing difficulties which 
arose with it have been overcome. Further, flax has 
been found to grow freely in the south, and attention 
is being given to the production of linen, while produc 
tion of pig iron and rolled iron and steel is also increasing, 
totalling in 1937 240.000 tons. Bars and rods for 
ferro-concrete work are the principal item of steel 
manufacture. 

The bulk of the foreign trade is in the hands of the 
United States of America and of Germany. Among 
importers the Argentine fills the third place with the 
United Kingdom fourth, but in purchasing exports the 
United Kingdom is third. Railway, road and factory 
development should provide valuable opportunities in 
the near future, but a fall is, of course, to be anticipated 
in textiles and other products of local industries. As 
regards road transport, the absence of roads accounts 
for the fact that there are only about 158,000 motor 
cars and trucks in use, and over 90 per cent. of the 
existing vehicles have come from the United States. 
Recently Germany has been getting a share of the 
trade, but that of the United Kingdom is negligible. 
The last is also true of motor cycles, but here the 
smaller and cheaper German machines have altogether 
outdistanced their American rivals ; and Germany also 
commands the trade in ordinary bicycles, though some 
appreciation of the better quality of British machines 
is now being shown. In 1937 the shipment of iron and 
steel manufactures to Brazil increased by 44-7 per cent.. 
but the United Kingdom share dropped from 8-7 per 
cent. to 7-3 per cent. of the total supply. The “* com- 
pensation "’ method of trading, and lower manufacturing 
costs, have given Germany a considerable lead over 
her rivals here, but it is noteworthy that Belgium 
trebled her previous supply, and took 24 per cent. of 
the trade. The United Kingdom position, however, is 
much better in regard to machinery, and in textile 
machinery in particular is ahead of those of all other 
countries. The United Kingdom also occupies a very 
good place in the supply of railway locomotives. 
vehicles, and wheels and axles, but has lost the position 
of leading coal supplier, for in 1937 the German share 
was 711,000 tons against the British 603,000. Import 
tant contracts for the Central Railway, totalling 
500,000 tons, were secured by Germany through, it is 
said, readier compliance with the “ onerous ” conditions 
of supply, as well as by lower price. Incidentally. 
legislation has recently been introduced compelling 
importers to purchase an amount of Brazilian coal 
equal to 20 per cent. of their imports, and this has 
greatly assisted the development of the local mines. 

Finally, a brief reference must be made to air trans 
port. Bearing in mind that there are only about 20,000 
miles of railway, and less than 2,000 miles of metalled 
road, in an area not much less than that of the United 
States, it is clear that there are immense opportunities 
for the development of aviation, and already air services 
are in operation between all the principal cities, whil 
proposals are under review for the construction of a 
national aircraft factory. Imported aeroplanes come 
mainly from the United States, but Germany and the 
United Kingdom have important shares in the trade 











IRONMONGERS’ CoMPANY SCHOLARSHIP AWARDED TO 
Friicut Capet.—The Air Ministry informs us that the 
Ironmongers’ Company's Scholarship for 1939 has been 
awarded to Flight Cadet R. A. Macfarlane, Royal Au 
Force College, Cranwell, the son of Wing-Commandet 
R. M. C. Macfarlane, M.C. (R.A.F. ret.). The scholar 
ship, which has a value of 50l., is awarded annually to 
a candidate selected by the Air Council and approved 
by the Worshipful Company of Ironmongers from among 
those cadets whe are the sons of officers or airmen of the 
Royal Air Force, or of the Air Forces of the Dominions 
or Colonies, and who have competed successfully at the 
examination for entry to the Royal Air Force College 
This is the third award made under the terms of the 
scholarship. 
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THE LATE MR. J. C. SMITH. 


We note with regret the death of Mr. Julian Cleveland 
Smith, which occurred at Montreal after a long illness, 
on June 24. Mr. Smith, who was president of Messrs. 
Shawinigan Water and Power Company. Montreal, was 
the son of Mr. Howard M. Smith, and was born at 
Elmira, New York, U.S.A., on October 7, 1878. He 
received his general education at the Central High 
School, Buffalo, New York, and subsequently studied 
engineering at Cornell University, Ithaca, New York. 
\fter graduating in 1900, he was appointed draughts- 
man in the office, at Niagara Falls, of Mr. Wallace C. 
Johnson, consulting engineer, and continued to serve 
in this capacity for two years. He then became 
assistant engineer to Mr. Johnson, who had been 
appointed engineer of the Shawinigan Water and Power 
Company, Montreal, a company owning hydro-electric 
plant at Shawinigan Falls on the St. Maurice River, a 
tributary of the St. Lawrence. In 1902, Mr. Smith 
was made superintendent of this company; in 1906, 
veneral superintendent ; and, three years later, general 
superintendent and chief engineer. He became vice- 
president in 1913, at the early age of 35, and in 1916 
was appointed to the position of general manager while 
continuing to hold that of vice-president. Five years 
ago he was elected president. 

Mr. Smith was also president of the several subsidiary 
companies of the Shawinigan Water and Power Com- 
pany. These include the Montreal Tramways Company ; 
Quebec Power Company ; Quebec Railway, Light, and 
Power Company; Three Rivers Traction Company ; 
United Securities, Limited (Montreal); and Canadian 
Light and Power Company, Montreal. He was also 
vice-president of Dominion Engineering Company, 
Limited, Lachine, Quebec, and a director of Dominion 
Bridge Company, Limited, Lachine ; Laurentide Power 
Company; and other companies. Mr. Smit, who re 
ceived the honorary degree of LL.D., from McGill 
University, Montreal, and Queen’s University, Kingston, 
Ontario, became a member of the Institution of Elec- 
trical Engineers in 1913. He was also for many years 
a Fellow of the American Institute of Electrical En- 
vineers and a member of the Canadian Society of Civil 
Engineers. 








THE LATE MR. D. S. WHITEFORD. 


HE news of the death, on June 22, of Mr. David 
Steel Whiteford will be received with regret by many 
naval architects and marine engineers in this country 
and abroad. Mr. Whiteford, who was 45 years of age, 
was a partner in the firm of Messrs. Burls, Gordon and 


Whiteford, consulting engineers and naval architects, | 


4, Lloyd’s-avenue, London, E.C.3. He received his 
early education in Glasgow and subsequently attended 
the university in that city, obtaining the B.Sc. degree 
in mechanical engineering and naval architecture. 
Mr. Whiteford served his apprenticeship with Messrs. 
Caird and Company, Greenock, and went to sea as a 
marine engineer for four years. Part of his sea-going 


time was spent in the Royal Navy during the war, | 


when he received a commission as engineer sub- 
lieutenant. After obtaining his first-class Board of 
Trade engineer’s certificate, he was appointed assistant 
superintendent engineer of the United States Shipping 
Board and served for two years, first in Glasgow and 
subsequently in London. A period of service with 
Lloyd’s Register of Shipping, at Glasgow and Middles- 
brough, followed, but Mr. Whiteford left the service 
of the Society in 1923 to take up the position of super- 
intendent engineer to the United American Lines at 
Hamburg, where he was stationed for some four years. 
On leaving this company in 1927, he joined the firm 
of Messrs. Burls, Gordon and Partners, and became a 
partner in 1929. Mr. Whiteford also acted as surveyor, 
in London, for the British Corporation Register of 
Shipping and Aircraft, and, in addition, represented 


the Germanischer Lloyd, as surveyor for ships and | 


engines, in London and district, including the south 
coast. He became a member of the Institution of 
Naval Architects in 1927. 








NICKEL BRONZE IN MARINE ENGINEERING.—A good 
deal of useful information concerning the use of nickel 
bronzes in marine engineering is contained in a well- 
written and illustrated pamphlet recently issued by the 
Bureau of Information on Nickel, Thames House, Mill- 
bank, London, 8.W.1. The author discusses the applica- 
tion of the nickel bronzes to hull fittings, propelling 
machinery, and auxiliary equipment. Some useful tables 
are incorporated giving the composition and properties 
of nickel bronzes in marine service, while reference is also 
made to the effects of nickel additions to bronze in 
promoting strength and toughness at elevated tem- 
peratures. The cavitation erosion of propellers is also 
discussed, and the resistance of various cast bronzes 
to this form of attack is indicated by results of tests 
given in a table. A useful appendix of recommended 
nickel bronzes for marine-engieering applications is 
included. 
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LETTERS TO THE EDITOR. 





THE FUTURE OF ALTERNATING- | 


CURRENT POWER TRANSMISSION. 
To Tar Epiror or ENGINEERING. 

Srir,—Referring to a very informative article by 
Mr. H. Rissik, the publication of which was commenced | 
on page 33 of your issue for January 13 last, [ shall be 
obliged if the author will clarify one or two points 
which may be of interest to others who read the | 
article. In developing his subject, the author referred | 
to a figure of merit which he termed the * costliness | 
| factor.” He defines this as the product of the unit 
losses and unit conductor weight. Why does the | 
jauthor not take the sum of these quantities? My | 
point may be clarified by a simple example. Consider | 
two lines, (a@) and (b), delivering a given amount of | 
power over a given distance. Line (a), which may | 
have been designed for optimum conditions, has a | 
conductor weight twice that of line (6). Under these | 
conditions the costliness factor, according to the 
author’s analysis, is substantially the same for the | 
two lines, since the conductor weight has been elimi- 
nated in his conclusions, but the economic results of | 
the two lines are by no means the same. Had the | 
sum of the factors mentioned above been taken, the | 
difference in the economic results of the two cases | 
would have become apparent. 

One would like to have had an explanation of the 
author’s choice of 35 deg. as the limiting transmission 
angle. Surely this figure must be modified according | 
to the characteristics of the rotating plant on the line, 
and these, in turn, will be affected greatly by the speed 
of response of the voltage-regulating devices. It | 
might have been clearer had the author indicated 
certain amounts for the line and its terminal trans- | 
formers and for the generator and synchronous con- | 
densers. Would the author kindly clarify this point ? | 

In discussing the Baum system of transmission, the 
author makes the following remark: * Apart from 
the vital question of transient stability characteristics | 
of the intermediate synchronous condensers, a question 
which does not as yet seem to have been satisfactorily | 
answered .. .” This is a broad statement, and on the 
face of it seems to be unfounded. Why should the 
| transient stability limits of the intermediate condensers 
be so far different from those of the terminal condensers 
or of the generators that they are less stable ? Is not 
the British grid, in effect, a large-scale example of the 
Baum system ? One would like to have had authorities | 
quoted for the assertion that difficulties arise in the | 
use of intermediate condensers. The experimental | 
work (see, for instance, ** Experimental Analysis of | 
Stability and Power Limitations,” by R. D. Evans and | 
R. C. Bergvall, Amer. Inst. Elec. Engrs. Trans., 43, 39 | 
(1924)), carried out in the United States, does not | 
support the author. 

Yours faithfully, 
C. M. LONGFIELD. 


12, Yarradale Road, 
Toorak, 
Melbourne, 8.E.2, 
Australia. 
May 12, 1939. 
[Norr.—The author's reply to the above letter is | 
given below.—Eb. E.] 


To Tae Eprror or ENGINEERING. 
| 


Sir,—I am obliged to your correspondent for raising | 
one or two issues which seem to be in need of some 
clarification. Regarding Mr. Longfield’s first query, | 
I think he is under a misapprehension as to the optimum 
costliness factor. If line (a) is designed for optimum 
conditions, then line (b), operating at double the current 
density, will cost twice as much to operate. As for 
my taking 35 deg. as the limiting transmission angle, 
| this figure, although chosen quite arbitrarily, is typical 
of large systems; for example, Boulder dam. As a 
matter of fact, the relative reactance figures and 
displacement angles for the component parts of such 
|a typical system are given in Fig. 4 of my article. 
| Your correspondent’s final question raises an issue 
of first-rate importance, and is one that is best answered 
with reference to the paper by Evans and Bergvall 
which he mentions, and which was one of several on 
the subject of power transmission presented at the 
Midwinter Convention of the American Institute of | 
Electrical Engineers, at Philadelphia in February, 1924. | 
During the discussion of this historic symposium, | 
E. L. Moreland, whose firm had been commissioned 
to investigate the possibilities of transmitting a large 
block of power from Canada over a distance of some 
500 miles, exposed the common weakness of the papers 
by Thomas, Evans and Bergvall, and Fortescue and | 
Wagner, namely, that all three base their conclusions | 
as to system stability and power limitations on an | 
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analysis of steady-state conditions. Even the problem 
of regulator instability, investigated by Evans and 
Bergvall, is analysed from a viewpoint which regards 
system behaviour as a succession of steady states. 

In other words, all these papers are concerned 
essentially with steady-state stability, a condition which 
completely disregards the effects of machine inertia. 
In practice, however, it is transient stability which has 
shown itself to be the determining condition limiting 
the amount of power which can be transmitted. As 
far as I am aware, the transient stability of a long- 
distance transmission system propped up by a succes- 
sion of synchronous-condenser stations has never yet 
been theoretically, let alone experimentally, estab- 
lished. I believe that this is the main reason why 
the Baum system, so much favoured in the early 


| twenties, when transient instability was not under- 


stood, is to-day no longer given serious consideration 
in authoritative power-transmission circles. 

Incidentally, the British grid is very far from being 
a large-scale example of the Baum system, as Mr. Long- 
field suggests. For one thing, synchronous condensers 
are conspicuously absent. Actually, the British grid 
system is an excellent example of the * ”-machine 
problem,” which is not formally soluble if » has a 
value greater than 3 or, possibly, 4. 

Yours faithfully, 
H. Resstk. 
Kensington, 
London, W.8. 
June 20, 1939. 








THE RESISTANCE OF CONCRETE 
TO HIGH EXPLOSIVES. 


To THE Eprror OF ENGINEERING. 


Sir,—As the booklet referred to by the Department 
of Scientific and Industrial Research in a letter pub- 
lished in your issue of June 23, on page 751, was 
published by this Federation, perhaps we may be 
allowed to say that there was no intention to imply 
that the Department had confirmed our tests showing 
the value of using an aggregate tougher, more angular 
in fracture and of rougher texture than that frequently 
employed for concrete work. It was, however, our 
belief that the Department had confirmed our tests 
showing that concrete may be improved by the addition 
to the fine aggregate of granite dust, “ provided that it 
is chemically stable, coarsely crystalline, and relatively 
large as compared with the cement particles.” Our 
statement to this effect was based on the Report of the 
Road Research Board for the year ended March 31, 
1937, in which the following passage occurs :—* It was 
discovered that the presence of quite large amounts of 
dust were not detrimental as regards workability, and 
in certain cases, such as with a coarsely-graded aggre- 
gate, even proved beneficial.” The last three words 
are important. The case for using an aggregate which 
is angular in fracture and rough in texture is a very 
strong one, based on both laboratory tests and practical 
experience, where concrete of particularly high quality 
is necessary. 

Yours faithfully, 
A. DRYLAND, 
Independent Chairman. 
The British Granite and Whinstone Federation, 
48, Frederick’s-place, Old Jewry, 
London, E.C.2. 
June 24, 1939. 








HEAVY STEELWORKS PLANT. 


From the nature of the case, development in steel- 
works plant is not perhaps readily assessed by en 
gineers whose occupation it is to convert steelworks 
products into structures or machines. Such plant, how- 
ever, shows steady increase in refinement, in a manner 
analogous to the improvement of the machine tool, 
while the increase in size of some of the plant has 
hardly a parallel in any other branch of engineering. 
In order to illustrate these two forms of progress we 


| select some examples of work now going through the 


shops of the Darnall Works of Messrs. Davy and United 
Engineering Company, Limited, Park [ron Works, 
Sheffield, 4, which examples we have recently been able 
to inspect. They consist of a four-high cold steel strip 
mill, one stand of which is shown in Fig. 1, on page 
782 ; a 12,000-ton forging press, parts of which are 
seen in Figs. 2 and 3, on pages 782 and 783; and a 
15,000-ton bending press, a view of which is given in 
Fig. 4 on page 783. ’ 

The four-high cold-steel strip mill plant illustrates 
very well the refinements now practised in the construc- 
tion of the modern rolling-mill, though space only per- 
mits a view of one unit with its driving gear to be given 
in Fig. 1. The complete plant comprises the fol 
lowing units. There is a four-stand continuous mill 
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with working rolls 74 in. in diameter and backing 
rolls 18 in. in diameter, all rolls being 14 in. long. This 
mill is so arranged that it can be used as a four-stand 
tandem mill or as a three-stand tandem with an inde- 
pendent single stand. It is, therefore, equipped with 
i reel following both the third and fourth stands. The 
mill will deal with strip in widths up to a maximum of 
14 in. reducing it to the finest cold-rolled gauges. The 
rolling speed has a range of from 350 ft. per minute to 
700 ft. per minute. There is also one single straight 
away stand having working rolls 8 in. in diameter and 
hacking rolls 20 in. in diameter, all rolls being 18 in. 
long; and a single straight-away stand with rolls of 
the same dimensions as the continuous mill. 

The housings, of cast steel of very heavy proportions, 
are coupled by flanges, both top and bottom, and are 
bracketed out at the top to take the motors operating 
the screw-down gear, there being two motors having 
the worm shafts connected by a magnetic clutch which 
enables either screw to be operated independently 
The movement of each screw is indicated on a producto 
meter operated by Selsyn transmitter and receiver 
The backing rolls mounted in Morgoil fully 
enclosed oil-tilm bearings supplied with oil from an 
installation common to all the stands. A self-contained 
oil-pressure accumulator system is provided for the 
power balancing the working and backing rolls 
lhe working rolls are mounted in dual tapered-roller 
The rolls are driven from the fully-enclosed 

reduction gear to the right of the illustration. 
This, as will be recognised, is furnished with an individual 
forced-lubrication system. The gear is of the single 
reduction type, the ratios varying with the different 
stands from a minimum of 1-8 to | to a maximum of 
2-8 to | 

The mills are driven by motors of 250 h.p., the speeds 
of which vary from 500 r.p.m. to 800 r.p.m., with the 
exception of the 18-in. single-stand mill, which has a 
motor of 400 h.p. All the rolls are of forged steel of a 
special type. Provision is made for spraying the rolls 
with a soluble-oil cooling fluid delivered to all the stands 
from a common system. All the stands are equipped 
with spring-tensioned roll wipers, while the first and 
last of the tandem mills and the two single-stand mills 

ire equipped on the in-going side with felt-lined strip 
wipers. The third and fourth stands of the tandem 
mill and both single-stand mills will be equipped with 
tiving micrometers, to measure the thickness of the 
strip on the outgoing side. The strip reels have auto- 
matically expanding and contracting drums of the 
underwinding non-marking type. The maximum outer 
diameter of the wound coil is 45 in., the reel-drum dia 

meter being 16 in. The stripper gear is air operated. 
Che reels are each driven by a 60 h.p. motor, running at 
300 rpom. to 1.200 r.p.m., through totally-enclosed 
double-helical gears. A constant-tension regulator is 
prov ided., 

The immense scale of other items of steelworks plant 
is indicated by the view of the baseplate of the 12,000- 
ton forging press in process of assembly given in Fig. 2 
It is not so very long ago that steel castings of the size 
and type of those forming the main girders between the 
columns would have been unobtainable. This press is 
of the four-column type and is capable of forging a 
hollow drum 19 ft. in diameter by 20 ft. long, as well as 
of carrying out all kinds of forging work. There are two 
working cylinders mounted on the fixed entablature and 
operating the sliding crosshead which is provided with 
lifting and balancing cylinders. The press is supplied 
with power from four of the firm's latest inverted steam 
hydraulic intensifiers. One of these is shown lying on 
its side in Fig. 3, the normal position being, of course, 
with the large steam cylinder at the bottom; the man 
it this point gives some idea of the size of the machine. 
lhe auxiliary equipment of the press is very complete. 
it includes hydrawic manipulating gear with two 
cylinders, one at each side of the press, and bedplates 
bolted to the extension girders of the baseplate. 
Hydraulic slabbing gear is provided for dealing with 
slab ingots, and hydraulic tool-changing gear. The 
auxiliary cylinders receive their power from a system 
pumps and an air 


are 


ot 


bearings 


seen 


consisting of electrically-driven 
loaded hydraulic accumulator 
The 15,000-ton bending press is of similar imposing 
dimensions to the forgirg press, as will be gathered 
from the view of it given in Fig. 4, opposite. This 
illustration, however, shows the press only in a partly 
iwsembled condition and lying on its side as there 
was not sufficient headroom to erect it in the vertical 
working position. The baseplate is seen to the left 
und the entablature to the right. The operating 
cylinders are mounted on the baseplate and the en- 
tablature is raised or lowered, as required by the work, 
by means of two electric motors mounted on its top and 
operating through shafts, couplings, worm-reduction 
gears, and spur-gearing at each side. The worm- 
reduction gear is of the totally-enclosed type with oil- 
tight and dust-proof casings. It is not yet in place in 
the illustration in which, however, the entablature 
structure can be discovered. Two end castings | 


encircling the columns, and shown lying vertically, 
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Fia. 2 BASEPLATE OF 


are bolted to two heavy transverse girders, here hori- 
zontal, which beams are cross-connected by three short 
girders. All the parts are made of steel. The main 
cylinders are not in position, the cylinder seen attached 
to a bracket on the baseplate being one of the two 
balancing cylinders which take the weight of the 
entablature during the operation of adjustment. The 
rams of these cylinders are of forged steel and have 
spherical ends which bear on bracketed portions of the 
entablature main castings. 


12,000-Ton ForeiIne 





PREss. 


The baseplate consists, in the main, of four heavy cast- 
steel girders securely bolted together, the four forged- 
steel columns being carried through the two end girders 
and secured below the baseplate by solid cast-steel nuts. 
The auxiliary equipment comprises manipulating and 
tool-changing gear and four jack rams for adjusting the 
plate during bending. The main cylinders of the press 
obtain their power from two sets of hydraulic pumps 
and the auxiliary cylinders are operated from electri 
cally driven pumps and an air-loaded accumulator. 
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Tue British CHAMBER OF COMMERCE, Paris.—It is 


stated in the annual report for 1938 of the British 


Chamber of Commerce, Paris, which has recently been | 


issued, that despite the extremely close and cordial 
relations which exist between Great Britain and France, 
there has been no general improvement in commerce 
between the two countries. British goods, nevertheless, 
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are still in demand in France, and French manufacturers , 


are employed in Great Britain. The difficulty is that 
trade 
many restrictions and barriers, and only u 
ment action can now remedy the situation. The Chamber, 
however, is continuing in its efforts to encourage 
and promote British trade, and included in the report 


ent Govern- 


ForGING PRESS 


15,000-Ton BENDING Press IN CouRSE OF ERECTION. 


are sections dealing with such matters as French customs 
duties, import restrictions, taxes, and State insurance, 


»etween the two countries is suffering from too | British customs duties and oe regulations, and other 
1a 


matters of interest to merchants and manufacturers. 
The social and other activities of the Chamber are also 
dealt with. The offices of the Chamber are at 6, Rue 
Halévy, Place de l’Opéra, Paris, 9e. 
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Aw agreement signed on June 14, by representatives 
of the Electrical Trades Union and representatives of 
the National Federated Electrical Association, provides 
that the gradings of towns and districts as contained in 
the National Standardised Wages Agreement of 
\ugust 7, 1920. and subsequently agreed variations of 
such grading shall, as from the second pay day in 
October, 1939, for the pay period covered by that pay 
day, be superseded as follows :—Grade “A’’—London 

a radius of 12 miles from Charing Cross. Grade ** B”’ 

Mersey District, including Birkenhead, Chester, Run- 
corn, Wallasey, Widnes and all towns and districts in 
Cheshire within a radius of twenty miles measured from 
Mold, Flintshire, that and part of Flintshire north of 
the River Dee; Manchester, Ashton, Atherton, Black- 
burn, Blackpool, Bolton, Bury, Crewe, Dukinfield, 
Fleetwood, Hyde, Irlam, Leigh, Northwich, Oldham, 
Preston, Rochdale, Southport, Stockport, Warrington, 
Wigan ; the counties of Monmouthshire and Glamorgan 
shire and the town of Llanelly ; Tyneside, Darlington, 
Hartlepools, Middlesbrough, Stockton-on-Tees, Sunder- 
land; West Riding of Yorkshire, Hull, Sheffield ; Bir- 
mingham, Coventry, Sutton Coldfield, Walsall, Wolver- 
hampton ; Bristol and the district surrounding it start- 
ing at Avonmouth, thence following coast line to Severn 
Beach, thence straight across to Pilning, and following 
iround to Patchway, Winterbourne, Downend, Man- 
uotstield, Warmley, Bitton, Keynsham, Whitchurch, 
Dundry, Barrow Gurney, Flax Bourton, Failand, Port- 
bury and Portishead to the coast, places named to be 


* Northern L[reland ; the follow- 
towns and districts as are 
Bedfordshire, Berk 
Cheshire, 


B2” are 
such 


In Grade 
ing counties except 
specifically included in Grade * B. 


shire, Buckinghamshire, Cambridgeshire, 
Cumberland, Derbyshire, Durham, Essex (outside 
London), Hertfordshire, (outside London), Hunting- 


donshire, Lancashire, Leicestershire, Lincolnshire, Mid- 
dlesex, {outside London), Norfolk, Northamptonshire, 
Northumberland, Nottinghamshire, Oxfordshire, Rut- 
land, Staffordshire, Suffolk, Warwickshire, Westmor- 
land, North and East Riding of Yorkshire; that part 
of Kent (outside London), north of a line drawn from 
Woldingham * (Surrey), to Sittingbourne * on the east ; 
that (outside London) north of a 
straight line drawn Sandhurst * in the 
Woldingham * in the east ; that part of Worcestershire 
north of a straight line drawn from the county boundary 
it Far Forest * on the west to Astwood Bank * on the 
east and including Stourport.’ The places marked by 
n asterisk are included. 


part of Surrey 


from west to 


* 


In Grade “ C” are “ the whole of Wales with the ex- 
ception of that part of the country specifically included 
in Grade * B*; the counties of Cornwall, Devonshire, 
Dorset, Gloucestershire, Hampshire, Herefordshire, 
Kent (except such areas as are included in Grades * A’ 
and * B2*), Shropshire, Somersetshire (excluding Bristol 
ind district as defined under Grade * B’), Surrey (ex- 
cept such areas as are included in Grades ‘A’ and * B2°), 
Wiltshire, Worcestershire (except that part 
defined above in * B2°), Isle of Man, Isle of Sheppey.” 


SUSBKEX, 


It is further agreed,”’ the document states, ** that 
both parties undertake to inquire as to the rates of 
wages generally established in Lancashire and certain 


other parts of the country included above as Grade * B2’ | 


and the National Federated Electrical Association 
agrees that where Grade * B’ rates have been generally 
in operation in such districts for a substantial period of 
time, such towns and districts shall be raised to Grade 

B’ and shall be scheduled accordingly. The operation 
of the above shall be subject to the provisions of the 
National Standardised Wages Agreement (Wages varia- 
tion) dated August 2nd 1935, the basic rate of Grade 

B2” being agreed as ls. 3jd. per hour. It is not in- 
tended to vary the gradings herein agreed pending a 
review as to the working of this agreement (if such re- 
view shall be requested by either party) to take place 
it the March, 1941, meetmg of the National Joint 
Industrial Council.” 


In the course of a reference in these Notes, on June 16, 
to the resolution of the Amalgamated Engineering 
Union's National Committee, instructing the executive 
to apply to the employers for an advance in the basic 
rate, it was stated that such an increase “ would have 
a serious effect on wages costs, as it would determine 
the payments for overtime, ete.” Up till now,” it 
was added, “ all the increases conceded have been of 
the bonus, which is not taken into account . . . in 
reckoning additional payments of the kind.” That is 
not the The 2s. per week increase, recently 
granted by the Engineering and Allied Employers’ 
National Federation, and previous additions, which 
have been made from time to time to the national bonus 


case, 
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are, in fact, included in the computation of overtime, 
nightshift, Sunday and holidays (payment for work 
done), allowances and in the “ appropriate daytime 
rate for the purpose of computation of the Holidays 
With Pay allowance. 


The Ministry of Labour Gazette states that among 
insured persons between the ages of 16 and 64, the per- 
centage unemployed in Great Britain and Northern 
Ireland at May 15, were 10-4, as compared with 11-4 
at April 17. For May 16, 1938, the percentage (which 
excludes the classes brought into insurance in April, 
1938) was 12-5. For persons insured under the general 
scheme, the corresponding percentages were 10-6 at 
May 15, 11-6 at April 17, and 12-8 at May 16, 1938. 
For persons within the agricultural scheme, the per- 
centages were 5-7, 6-1 and 6-5 respectively. 


At May 15, there were 1,234,001 persons on the 
registers of Employment Exchanges in Great Britain, 
who were out of a situation. This was 109,294 less 
than at April 17 and 80,117 less than at May 16, 1938. 
There were registered as unemployed in Great Britain, 


198,617 persons, who were on short time or otherwise | 


temporarily suspended from work. This was 40,112 less 
than at April 17, and 198,912 less than at May 16, 1938. 


Of unemployed persons who normally seek a livelihood | 


by means of jobs of short duration, there were on the 
registers in Great Britain 59,664. This was 2,706 less 
than at April 17 and 7,494 less than at May 16, 1938. 


The total of 1,492,282 persons on the registers at 
May 15, included 783,413 persons with claims admitted 
for insurance benefit, 520,188 persons with applications 
authorised for unemployment allowances, 29,100 per- 
sons with applications for benefit or allowances under 
consideration and 159,581 other persons, of whom 
37,392 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
May are estimated to have resulted in an increase of 
nearly 6.0001. in the weekly full-time wages of 331,700 
workpeople, and in a decrease of 17,0001. in those of 
265.400 workpeople. The principal groups of work- 
people whose wages were increased were coal miners 


in Yorkshire, North Derbyshire, North Staffordshire, | 


Leicestershire, Warwickshire, and Scotland ; tube makers 
in the West of Scotland ; and workpeople employed in 
the cement-manufacturing industry in Great Britain and 
Northern Ireland. The decreases mainly affected coal 
miners in Northumberland, Lancashire and Cheshire, 
South Derbyshire, Cannock Chase, and Forest of Dean ; 
blast-furnacemen in Cleveland and Durham, Notting- 
hamshire, Leicestershire, North Lincolnshire, and at 
Corby, Northamptonshire ; workpeople employed in 
steel melting shops and steel rolling mills in various 
districts ; and tin-plate makers in South Wales, Mon- 
mouthshire and Gloucestershire. The changes so far 
reported in the five completed months of 1939 are esti- 
mated to have resulted in a net increase of about 


88,0001. a week in the full-time wages of 592,000 work- | 


people, and in a net decrease of 31,5001. in those of 
362,000 workpeople. 

The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
May, was 72. In addition, 15 disputes which began 
before May were still in progress at the beginning of 
that month. The approximate number of workpeople 
involved in these 87 disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was 26,000, and the aggregate dura- 
tion of the disputes in May was about 128,000 working 
days. 

At the end of May, 8,069 members of the Boiler- 
makers’ and [ron and Steel Shipbuilders’ Society, were 
‘signing the books,” as compared with 8,140 at the 
end of April. During the month, the number of mem- 
bers on superannuation decreased from 4,005 to 4,004, 
and the number on sick benefit from 1,077 to 1.009. 
The expenses in May amounted to 4,564l. 8s. 3d. ; in 
April they were 4,678/. 3s. There was in May, a net 
increase in the membership of 145. In a reference to 
the unemployment figure, Mr. Hodgson, the general 
secretary of the organisation, says that it ‘* has to be 
borne in mind when reading Press statements, respect- 
ing the alleged shortage of skilled labour.” 


Among a number of agreements recorded in the 
June issue of the Journal of the American International 
Association of Machinists, is one which the Portland 


(Oregon) Branch of the organisation has negotiated 


with the Commercial Iron Works, on the subject of 
ship repairs, The agreement provides for a 7-hour day, a 
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39-hour week and double time for overtime and for work 
performed on Saturday afternoon, Sunday and holidays. 
It further establishes an hourly wage rate of 1.15 dols 
for machinists and 85 cents for helpers. Employees o1 
the second and third shifts are to receive a 10 per cent 

and 20 per cent. higher rate of pay respectively. Em 
ployees engaged on shop work are to have an eight-houw 
day, a 40-hour week, and double time for overtime, an« 
for work performed on Saturday, Sunday and holidays 
Work performed on Labour Day is to be paid at th 
rate of four times the hourly rate. Employees on th 
second and third shifts are to work 74 hours and 7 hours 
per day respectively and to receive 8 hours’ pay. Th: 
agreement further establishes a minimum hourly rat: 
of 1-15 dols. for machinists and 85 cents for helpers 

-25 dols. for machinists on maintenance work ; and 
-274 dols. for machinists, and 1-124 dols. for helpers 
on erection work. 


The French Legislative Decree of November 12, 193s, 
introducing penalties for refusal to work overtime. 
authorised in the interests of national defence, state 
that undertakings working for national defence must 
not dismiss any workers, except for an offence con 
nected with the work, without first referring the matte: 
to the Ministry of Labour and the Ministry concerned 
Recently, in a note circulated to the Press, the Ministe: 
of Labour emphasised the prohibition which denoted, 
he said, the intention of the Government, at a time 
when the urgency of national defence work was likely 
to lead to longer hours than the normal, not to allow 
firms engaged in it to dismiss staff, except when such 
action was absolutely unavoidable. 


At its annual meeting in Washington last month, the 
United States Chamber of Commerce discussed among 
other matters, the operation of the National Labou 
Relations Act and the Wage-Hour Act. It was decided 
that the National Labour Relations Act needed exten- 
sive amendment; that there should be specific pro 
vision for the preservation of the right of free speech, 
both for the employer and for the employee ; that an 
employer should be given the right to have the Board 
determine by secret ballot of employees the representa 
tion with which he is to deal; that there should be 
complete protection for employees’ freedom of choice 
in selecting representatives ; that the sanction of the 
closed shop, which the law not only endorsed but for 
the accomplishment of which it provided effective pro 
cedure, should be removed from the law 


The meeting—which was attended, it is stated, by 
between 1,500 and 2,000 persons—considered that the 
experiences of the Wage-Hour Act had demonstrated 
the impracticability of such a measure in its application 
to widely varying conditions ; that the difficulties and 
hardships caused by the law would increase ; and that 
the law should be repealed for the benefit of employers, 
employees and the general public. 





Addressing the eighth plenary meeting of the Central 
Council of Trade Unions of the Soviet Union, Mr. 
Schvernik, the First Secretary, said that in spite of the 
success achieved in connection with the tightening-up 
of discipline, unjustified absences and delays continued 
to occur in a number of industries. Nor had a stop 
been put to the excessive labour turnover. The trade 
union organisations must, he said, pay greater attention 
to newly-engaged workers and stimulate them to in- 
crease their qualifications and their wages. In that 
way new hands would be encouraged to remain with 
the undertakings. The trade union organisations must 
also, he went on to say, take stricter measures against 
workers guilty of want of discipline. Courts of honour 
set up by the workers themselves, posters, clubs and 
workers’ meetings could all be used for that purpose. 
According to Mr. Schvernik, a fall in the number of 
days of incapacity was reported during the first quarter 
of 1939, as a result of the recent amendments made in 
social insurance legislation. The results achieved, how 
ever, could not be considered satisfactory. The trade 
union organisations must improve their work as social 
insurance institutions. 





Industrial and Labour Information states that at the 
request of the Swedish Government, the Department 
of Labour and Social Welfare made an inquiry into the 
most suitable form for a centralised vocational guidance 
service. In its report, the Department suggests that 
it should be entrusted with the compilation of an index 
of information on different fields of occupational 
activity, classified under 800 separate headings. Such 
information would show, it says, the nature of the work, 
the personal and educational qualifications required, 
the hours to be worked, wages, possibilities of promo- 
tion, ete. The index would be kept up to date, and 
would be printed and sent to schools, employment ex- 
changes and certain other institutions. 
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Tue Torrent water meter, manufactured by Messrs. 
Kent, Limited, Luton, Bedfordshire, in its 
previous form, is well known, but the re-designed form 
of the meter, illustrated in Figs. 1 to 3 on this page, 
has been only recently introduced. This design, 
which is known as the high-capacity type meter, 
is stated to be capable of passing a flow approximately 


George 


double that of its predecessor under a given pressure. | 


[ts internal appearance is seen at the left hand of Fig. 1, 
which illustration, however, shows a high-capacity 


meter in series with the change-over valve of an “* M” | 


type meter on a by-pass, this combination being in- 
tended for widely-varying flows. The flow is from 
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| closes and the smaller stream is diverted through the | 
|‘*M” type meter at the right hand, to be measured 
in that meter and to be discharged on the down-stream 
side of the Torrent meter. Conversely, as soon as the 
flow increases above the predetermined figure, the 
| change-over valve automatically opens, the “M” 
meter is cut out of the circuit and measurement is 
|again taken up by the Torrent meter. A sectional 
view of a new 6-in. Torrent meter is given in Fig. 2, 


right to left in the illustration, and with heavy flows the | and one of a 6-in. change-over valve in Fig. 3. 


water passes unimpeded through the change-over valve 
to the Torrent meter which measures them with an 
accuracy within 2 per cent. over the whole range of 
registration. 
mined quantity, the change-over valve automatically 


Should the flow fall below a predeter- | 


Referring first to Fig. 2, it will be recognised that the 
cardinal feature of the old design of the Torrent meter, 
| i.e., the vertical axis, has been retained, this arrange- 
ment ensuring that the rotor is lifted by the upward 
hydraulic thrust, the lower bearing being thus relieved 


| working pressures up to 150 Ib. per square inch. 
| addition to the 6-in. meter illustrated, three other 


| head loss. 
| 180 deg. F. to 500 deg. F., such as boiler-feed water, 





of its weight at normal running speeds. The vertical axis 
arrangement, moreover, provides a direct drive to the 
counter gear, transmission by bevel gears or worm 
gears being thus eliminated. The counter gear proper 
is completely isolated from the flow. The rotor and its 
bearings are housed in a removable liner, which is held 
in place by a deep spider which, in turn, is held down by 
the cover of the meter. The spider is provided with 
upper and lower bearings for the rotor spindle. All 
the bearings are made of a newly-developed incorrod- 
ible material which has a glass-hard surface. The 
spindle is supported vertically on an adjustable conical 
bearing. Examination of Fig. 2 will show that, on 
removal of the cover, the whole assembly of undergear, 
spider, liner and rotor is exposed and can be readily 
lifted out complete for examination and for the setting 
of the adjustable vane below the rotor. It should be 
noted that this vane normally lies across the passage 
in which it is situated and not vertically, as shown. 
It is set to the desired position by screwing it hard down 
on a serrated cone by means of nuts which are accessible 
through a hole in the rotor liner. The increased capa- 
city has been obtained, in the main, by a remodelling 
of the body passages and working chamber and by 
eliminating any trace of side thrust on the rotor. The 
passages, it will be noted, are designed with easy curves 
the inlet passage having a partition. 

The Torrent meter, as described above, is designed for 


water at temperatures not exceeding 90 deg. F., and for 
In 


sizes are made, viz., 3 in., 4 in., and 8 in. The 6-in. 
size starts to register at a flow of 300 gallons per hour 


| and reaches the degree of accuracy already mentioned 


at 600 gallons per hour or higher if specially required, 
this accuracy being maintained for continuous working 
at 20,000 gallons per hour at 1 ft. head loss, and 
to the peak load of 60,000 gallons per hour at 10 ft. 
The Torrent meter for hot water, from 


condensate, etc., is generally as described, but there 
are some differences in detail; thus, all vulcanite is 


| eliminated, the rotor itself being made partly of Monel 
| metal and partly of nickel. 


An automatic balanced 
lubricator is provided to keep the rotor-spindle gland 


| oiled, this fitting eliminating the risk of seizing which 


might otherwise occur with hot water. The hot-water 
meter is made for working pressures up to 350 lb. per 
square inch, and static-test pressures of 800 lb. per 
squareinch. The flanges are drilled to British Standard 
tables, instead of to the slotted British Standard type 
used for the cold-water meters. The 6-in. hot-water 
meter takes up its accuracy of reading at 600 gallons per 
hour, and has a continuous metering capacity of 10,000 
gallons per hour, with an occasional peak load capacity 
of 40,000 gallons per hour at 25 ft. head loss. The 
hot-water meter is not made in the 8-in. size. 

Turning now to Fig. 3, which shows the change-over 
valve, it will be seen that this consists essentially of two 
pistons, the large upper one being a true piston with 
a large shut-down valve below it, and the small lower 
one being, in reality, a valve also. In the position of 
the parts shown in this illustration, the shut-down 
valve is fully open and there is, in consequence, an 
unrestricted passage for the heavy flow from the inlet 
at the left to the outlet at the right, the flange of the 
latter being connected to the inlet of the Torrent meter. 
The smaller passage at the bottom of the illustration 
is coupled by a pipe to the ‘“ M”’ light-flow meter, as 
shown to the right of Fig. 1, this pipe forming part of 
the by-pass. This passage is closed when the shut- 
down valve is open, as the piston valve then occupies 
the position shown in Fig. 3. Above the shut-down 
valve and below the piston, which is packed by a cup- 
leather, is a ‘‘ float” of solid lead. The pressure due 
to the heavy flow keeps the main valve open and the 
action is assisted by the slightly lower pressure set up 
above the large piston due to the pipe leading from 
this space being connected to the outlet branch of the 
Torrent meter, as may be made out in Fig. 1. As 
the heavy flow decreases, however, the shut-down valve 
begins to descend and with it the small piston valve. By 
the time the shut-down valve has seated itself, being 
guided on to its seat by its enclosing cage, the piston 
valve has over-run the liner in which it works, and has 
taken up the position shown by dotted lines in Fig. 3. 
The connection to the Torrent meter is thus cut off and 
a passage is opened to the ““M” meter through the 
by-pass. The light flow now passing is not sufficient to 
create a drop of pressure above the large piston, and the 
shut-down valve remains closed. With an increase in 
the flow the accompanying increase of pressure, at a 
point determined by the several areas and the weight 
of the lead “‘ float,” will lift the shut-down valve andthe 
same movement of the shut-down valve and the piston 
valve restores the flow to the Torrent meter and cuts 
it off from the “*M"’ meter. The feathers on the upper 
part of the piston valve ensure its being guided back 
into its liner. The change-over valve has an accuracy 
within 2 per cent. as regards the point at which it opens 
and closes. The accuracy of the Torrent meter is not 
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affected by the lay-out of either the upstream or 
downstream pipes so that it is not necessary to specify 
a given length of straight pipe before or after the meter. 
A 6-in. combination set similar to the set illustrated 
in Fig. 1, has a length over the flanges of 4 ft. 3 in., 
an overall width of 2 ft. 1} in., and an overall height 
of 3 ft. 6 in. The total weight 1,030 Ib. The 
bodies and liners in both the Torrent meter and the 
change-over valve are made to fine limits, so that a 
spare set of working parts can be inserted without delay 
when required. 


1s 








ROLLS FOR THE COLD ROLLING 
OF STEEL. 


AN interesting article dealing with the various types 
of rolls employed for the cold rolling of steel strip is 
printed in the current issue of The Edgar Allen 
News, a journal edited and published by Messrs. 
Edgar Allen and Company, Limited, Imperial Steel 
Works, Sheffield, 9. The writer, Mr. E. E. G. Brad- 
bury, deals first with chilled-iron rolls, having a 
scleroscope hardness ranging from about 50 to 65, 
these being the original type used in cold-rolling mills. 
He points out that their chief defect consists in spalling, 
and that another disadvantage is that their surface 
tends to break down more quickly as the result of 
successive turning operations penetrating deeper into 
the chill. On the other hand, he is of the opinion that 
chilled-iron rolls produce a cleaner surface from hot 
rolled strip than either forged or cast-steel rolls ; hence 
they are still eminently suitable for the first stages of 
cold rolling. Furthermore, chilled-iron rolls can be 
brought to the correct shape and contour in situ with- 
out leaving the rolling-mill shop. Mr. Bradbury next 
considers forged-steel rolls, which have a scleroscope 
hardness of about 100 and, he says, are unequalled for 
surface. The latter, moreover, does not show any 
marked deterioration as the diameter of the roll be 
comes smaller through grinding. The disadvantage of 
a forged-steel roll, however, is that it has to be re- 
moved from the mill for re-grinding. Nevertheless, 
the use of forged-steel rolls is considered imperative in 
modern four-high and cluster rolling mills. Experience 
has shown, however, that in order to obtain the best 
results from these rolling mills of special type, it is 
necessary to have also in the shop a two-high, or similar, 
mill to prepare the strip for them. Consequently, the 
author believes it to be unlikely that these modern 
mills will completely supersede the older type, at all 
events for some time to come. 

Cast-steel chilled rolls constitute a relatively recent 
development. They have a scleroscope hardness of 
between 50 and 60, and they possess the useful pro 
perty of work-hardening when in use, so that they 
should give better service, after having been in com 


mission for a month, than when first used. It is 
emphasised that they are particularly useful for the 
intermediate stages of rolling and for finishing the 
thicker gauges of strip. Like the chilled-iron rolls, 


they can be shaped in situ. While, however, they are 
considered to be invaluable when used in their appro 
priate class, it is pointed out that no attempt should 
be made to use them in place of forged-steel rolls on 
thin material. They do not suffer from the defect of 
surface breakdown, so that they may be substituted for 
chilled-iron rolls, and they are cheaper than forged 
steel rolls in cases where the highest degree of fiuish 
on the strip is not essential. Summing up the present 
position, the author concludes that there is room for 
all three types of roll in cold-rolling mill installations. 
Expressed in broad average figures, he gives the pro- 
portions as 70 per cent. for the forged, 20 per cent. 
for the cast-steel, and 10 per cent. for the chilled-iron 
rolls. Finally, Mr. Bradbury makes the somewhat 
striking statement that it is an advantage to keep a 
roll as long as possible before placing it in service. 
He actually mentions storage for years, and, in 
support of this, maintains that a roll kept in stock 
a long time before use very rarely gives trouble, 
whereas one taken straight from the maker to the 
rolling mill often does. 








Tunesten -TitTaniuu-Carpipe Trerep Toois.— Messrs. 
George H. Alexander Machinery, Limited, 82, 83 and 84, 
Coleshill-street, Birmirgham, 4, have sent us a pamphlet 
containing particulars of a new carbide cutting-tool 
material, which they ere introducing into this country. 
The material is known as Kennametal, and is produced 
by Messrs. McKenna Metals Company, Latrobe, Pennsyl- 
vania, U.S.A. It is stated to be a tungsten-titanium car- 
bide and to correspond to the chemical formula WTIC,. 
The Rockwell hardness (‘ C "-scale) for the hard grade 
is given as 78, for the medium grade 76-5, and for the 
soft grade 75-6. For average work, 0-70-carbon steel 
tool shanks are considered satisfactory and the Kenna- 
metal tips are brazed into milled recesses using an oxy- 
acetylene blow pipe. Muffle-furnace brazing is employed 
when a large number of tools have to be made. Full 


particulars regarding the various forms of tips and 
complete tools available, and also the method of grind 
ing and brazing the material, are given in the pamphlet. 


PORTABLE INDUSTRIAL ENGINE. 


THe small industrial engine, shown coupled to a 
pump in the accompanying illustration, is the latest 
addition to the range of units manufactured by Messrs. 
Bradby’s Engineering Works, Limited, Norwich House, 
Southampton-place, London, W.C.1. Known as the 
Type “AM” Pygmylyte, it can be used fora number of 
purposes, and particularly for emergency work. The 
engine is a single-cylinder model operating on the four- 
stroke cycle, and has a capacity of 104.cc. The piston 
and cylinder head are of light alloy. Air cooling is 
employed, the air blast being directed from a flywheel 
fan over the cylinder and head fins by the cowl shown 
in the illustration. The carburettor is of the suction 
type with throttle control. Ignition is by a flywheel 
magneto with variable timing, and provision is made 
for locking the lever in the most suitable position for 
continuous running. Starting is effected by a metal 
strap, and the engine can be stopped by means of a 
push-button which cuts out the ignition. Lubrication of 
all the bearing surfaces is effected by splash. An oil 














gauge is provided, marked with the correct filling level. 
An effective silencer is fitted, with provision for an 
extra length of flexible tubing to be connected to the 


tail pipe. 
The engine is mounted on an aluminium base- 
plate, which is long enough to accommodate the 


driven unit, such as a dynamo or pump. A coupling 
is provided on the engine, and the petrol tank is 
permanently mounted the coupling. Two 
alternative sizes of pump are available, with outputs 
of 320 gallons per hour and 650 gallons per hour, respec- 
tively. Both pumps are of the rotating piston type 
and are self-priming. They both run at 1,400 r.p.m., 
and the total head in both cases is 65 ft. A non- 
oxidising piston is fitted, so that the pumps can be used 
for corrosive liquids, oil and petrol, as well as for 
water. The weight of the engine and base is 54 Ib. 
The overall height is 174 in., the overall width is 14 
in., and the length of the base is 24 in. 


a bov e 








EXPERIMENTAL WORK ON 
AIR-RAID PRECAUTIONS. 


THE first of a series of three lectures on air-raid pre- 
cautions, arranged by the Institution of Civil Engineers, 
was delivered by Dr. Stradling, M.Inst.C.E., on Tues- 
day, June 6. Dr. Stradling, who was recently ap- 
pointed Chief Adviser in Research and Experiment to 
the A.R.P. Department of the Home Office, emphasised 
the restraint he must observe in dealing with defence 
matters in public, since it was desirable that informa- 
tion of both our offensive armaments and of the 
precise nature of our defence measures should be with- 
held from a potential enemy. Of the several branches 
of A.R.P. research, Dr. Stradling dealt with the struc- 
tural aspect, which was the direct concern of the 
engineering profession. The need for intensive pre- 
cautions, which arose rather suddenly last year, had 
caused the Home Office to prepare, from the scanty 
technical data then available, pamphlets giving struc- 
tural recommendations for the protection of the public. 
Since then, considerable experimental work had been 
carried out, and it was gratifying to find that, from the 
results of this work, Dr. Stradling could uphold the 
early recommendations as being sound. 

Both theoretical and practical investigations had 
been made on the effect of blast from a high-explosive 
bomb, attention being given to the air-borne and earth- 
borne pressure waves, as well as to the actual projection 
of metal fragments. When a bomb exploded, there was 
around it a region in which the expanding gases had a 
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very high velocity, and the impact of the gases them- 
selves caused serious destruction. This region could ty 
considered as part of a “ direct hit,” but, fortunately, 
the velocity was rapidly reduced, and beyond 30 ft. 
from a large bomb, this effect had practically dis. 
appeared. At the same time, a pressure impulse 
similar to an acoustic wave was produced, and this 
could travel a great distance. Consideration must be 
given to this pressure wave in the design of shelters, 
for those parts of a structure with a high natural 
frequency of vibration were seriously affected by it. 
The form of these pressure waves had been experi. 
mentally determined by using a piezo-electric gauge in 
conjunction with a cathode-ray oscillograph, and it 
had been shown that the pressure produced inside an 
average shelter was very much less than it was in the 
open air. Taking representative figures for a medium 
sized bomb, the maximum positive pressure in the 
open at a distance of 15 ft. from the bomb, approached 
50 lb. per square inch, while inside a shelter it was only 
6 lb. to 16 1b. per square inch, depending on the orienta- 
tion of the shelter. At 30 ft. from the bomb, the pressure 
}in the open was from 20 Ib. to 24 lb. per square inch, 
while inside the shelter a pressure of only 4§ Ib. per 
| square inch was experienced. These pressures had to lx 
interpreted in terms of their physiological effect on pet 
| sonnel, and experience had shown that a gunner, 
in the neighbourhood of a gun, could be safely 
subjected, to a pressure of 5 lb. per square inch. 
From this it could be inferred that if a shelter were 
not nearer than 30 ft. to an exploding bomb, the 
personnel inside would not, in general, be subjected 
to dangerous pressures. 

Having discussed the effect of air-borne pressure 

waves, Dr. Stradling dealt with the waves transmitted 
| through the earth, such as would be experienced in a 
| basement shelter. These had been investigated by 
|@ piezo-electric method in a structure built below 
| ground, 33 ft. from an exploding medium-sized bomb. 
| Results showed that the wall nearest the explosion 
| received a maximum positive pressure of 8 |b. per 
| square inch, while the farthest wall experienced a 
positive pressure of 2 lb. per square inch. The prob- 
able explanation of the positive pressure on the far 
wall was that the pressure wave, in advancing. forced 
the structure against the earth, but the pressure pro- 
duced inside the shelter was only of the order of | |b. 
| per square inch, a perfectly safe figure. Inthe same way 
as with air-borne waves, the force exerted on a building 
by a wave travelling through the earth, depended both 
on the fabric and stiffness of the structure—the more 
rigid the wall, the greater the pressure it experienced. 
From investigation, it appeared that beyond the region 
of a direct hit, a properly reinforced basement would 
afford adequate protection to personnel against most 
risks. 

Dr. Stradling then discussed protection 
the metal fragments that were projected from an ex 
ploding bomb case. This was a problem that th 
engineer must consider, and surprise had been ex pressed 
by many at the somewhat great thicknesses of material 
recommended in the departmental codes for preventing 
the penetration of splinters. Designers were accus 
tomed to think in terms of the penetration of a rifle 
bullet, but it was a fact that, in the case of a disintegrat- 
ing bomb of fairly large size, the velocity of the frag 
ments at about 50 ft. away, was between 4,000 ft. and 
6,000 ft. a second. This very high velocity provided 
enormous penetrating power, so that 1} in. of mild-steel 
plate, or 12 in. of reinforced concrete, were required to 
resist these metal fragments. A further difficulty, not 
always realised, was that in surface or sub-surface 
shelters for a large number of people, there was 4 
serious risk of heat stroke, since it was difficult to dis- 
sipate the heat generated in crowded conditions. How- 
ever, in shelters or trenches for a small number of 
persons, the surface area for heat dissipation was suffi- 
ciently great, and it was for this reason that the small 
type of shelter had been officially recommended. A 
further pamphlet on structural recommendations would 
shortly be published by the Home Office, and it was 
anticipated that this would invoke a large number of 
inquiries as to the best methods of adapting the general 
recommendations to individual cases. To meet these 
inquiries Dr. Stradling, who was the Director of the 
Building Research Station, was setting up at Garston a 
bureau composed of experts in both air-raid precautions 
and building practice, and the advice of this section 
would be available to all. 
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Tottey’s Income-Tax HanpBooKx.—We have receiv: d 
a copy of the 1939-40 edition of Tolley’s Budget 
Handbook of Income and Sur-Tax, which contains, as 
heretofore, detailed explanations of imcome-tax and 
sur-tax rates, allowances, assessments, etc., in force in 
Great Britain and Eire. The price of the handbook is 
ls. post free, and it is obtainable from Mr. C. H. Toll y> 
94, Gleneldon-road, Streatham, London, S.W.16, ot 
18, Buckingham-street, W.C.2, or from the publishers, 
Messrs. Waterlow and Sons, Limited, Great Winchester 
street, London, E.C.2. 
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PITTING CORROSION OF 
CAST-IRON AND STEEL PIPES.* 
By Dr.-Ine. LuDvix OLSanskf. 

AFTER considering which kind of pipes is the more 
durable and economical, when laying gas mains in 
localities where mechanical strength is of minor import- 
ance, the author reached the conclusion that it is advan- 
tageous to determine the relative time in which such 
pipes would perforate through pitting, under the condi- 
tion that both types are in the ground for the same 
time, under identical circumstances and simultaneously, 
and carrying pre-arranged and frequent defective spots 
in the protective coating, and the insulation, largely 
set up through mechanical influences. 

In other words, the correct determination of the 
relation of times in which these pipes would be per- 
forated through pitting must be carried out so that 
the corroding action on the outer and the inner surface 
of the two types would take place under definitely 
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Fig.3. DEPTH OF CORROSION RELATED 
TO PERIOD OF ATTACK 
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comparable conditions, i.e. (1) Identical pressure ; 
temperature; concentration of chemical reagent ; 
quantity of this reagent acting on a given surface of 
equal size ; and (2) the material examined must be in 
the state in which it would be after the protective 
coating or insulation has been destroyed. 

By insisting upon the above-mentioned comparative 
conditions, and securing the correct proportion of times 
in which the material of the pipe has been perforated 
by pitting, it is possible to state which pipes are the 
more durable and therefore the more economical. 
Should a pipe line last for x years, then in the same 
locality, under the same conditions, another pipe line 
would last for p x years, where p is the number indicat- 
ing how many times one pipe is more resistant than 
another. The cause of the destruction of cast-iron and 
steel pipes has been studied by the author on sections 
of pipes which had not been machined, and later on 
machined sections of pipes. A 5 per cent. solution of 


Depth of the Corroded Pit in mm 
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* Paper presented at the International Foundry Con- 
gress, London, on June 16, 1939. Abridged. 


| HNO, was used, and the results obtained on sections 


| of both cast-iron and steel unmachined pipes were given | 
| before the Paris International Foundry Congress in 1937 | 


under the title, ““ Une Etude sur les Effets Corrosifs sur 
les Tubes en Fonte et en Acier.” 

Below, the author proposes to explain the methods 
used for studying the perforation by pitting of machined 
sections of cast-iron and steel pipes, and to give a 
comparison of the results obtained with unmachined 
pipe sections under identical conditions. 

Experimental Work.—The temperature of the labora- 
tory was controlled at about 20 deg. C. For the tests, 
sections of cast-iron pipes, marked TH, to TH,, having 
internal diameters of 4 in. and 6 in., were used, 





dimensions which were marked th, to th,. Into these 
pipe sections, at a distance of 15 mm. from the base, 
a flat 30 mm. long and 0-5 mm. deep was cut, as 





shown in Fig. 1. 
To ensure that the corroding agent produced a pit 


Fig. 2. DEPTH OF CORROSION RELATED TO 
PERIOD OF ATTACK 
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Fig. 4. DEPTH OF CORROSION RELATED TO 
ATTACK 

















4444+ 
+ Tt Ta 


TH, 


3— 









Depth of the Corroded Pit in mm. 






= 


= 


1 


246 8 OTK b B.0WRM BB WRWwIS34O 

(6892.0) Time of Corrosion Action in Days — gycaeerenss’ 
only at the required spot, a cardboard sheet was placed 
in the base of the pipe section, and the test-pieces were 
dipped with the cardboard base downwards into 
molten paraffin so that it reached the upper edge, in 


order to obtain, after removing it and allowing it to | 


cool, a good protective coating adhering well to the 
surface. Again, a 5 per cent. solution of nitric acid 
was used as the corroding agent. Glass containers 
having a diameter of 10 in. and 5 in. high were used. 
Before starting, a standard quantity of the acid, i.e., 
3-5 litres, was poured into each container. 


together with sections of steel pipes having similar | 


shape of the pits produced by the acid. During the 
test, the temperature (about 20 deg. C.) was constantly 
measured, 

A graph showing the results obtained is given in 
Fig. 2, on this page. These tests were repeated on 
sections of the cast-iron pipe TH, and steel pipe 
th,, the depth of the cylindrical recess being increased 
tolmm. The results obtained are illustrated in Fig. 3. 
In the diagrams, Figs. 2 to 4, the time in days has been 
plotted as abscisse, with the respective maximum 
depths in millimetres of the pits produced by the action 
of the 5 per cent. HNO, at an average temperature of 
20 deg. C. as ordinates. The thickness of the walls of the 
pipes is shown by a horizontal line and cross-hatching. 
From the curves of Fig. 2, showing the progress of 
the pitting in both types of pipes at places which have 
been machined, it is evident that these curves have 
nearly the same shape and the same trend as the curves 
in Fig. 4, showing the magnitude under similar condi- 
tions for the same materials, extending from 0-5 mm. 
and initiating a progressive corrosion. Similarly, from 
Fig. 3, showing the pitting for both types of pipes, 
machined to a depth of 1 mm., it is evident that these 
curves again have practically the same shape and the 
same trend as the curves in Fig. 4, giving the progress 
of pitting of the same materials, but this time extending 
| from 1 mm. 

Conclusions.—From the above tests the following 
conclusions can be drawn :—(1) the general opinion 
as to the importance of the as-cast skin for increasing 
the resistance of cast-iron pipes to corrosion is a sound 
one; (2) the scale (magnetic oxide) formed during 

| rolling has the same importance for increasing the 
| resistance of steel pipes to corrosion as the as-cast skin 
|in the case of cast-iron pipes; (3) the outer layer of 
| the material of pipes situated immediately beneath the 
| as-cast skin, or beneath the scale, is much more resistant 
than the internal layers; (4) the as-cast skin or the 
| scale and the surface layers situated directly behind 
them, at those places which are opposite to points 
| where the corrosion began, have no influence on the 
resistance to corrosion; (5) it is only desirable to 
make a comparative test on cast-iron or steel pipes 
with unmachined surfaces, i.c., as they are used for 
laying gas mains; (6) it is impossible to evaluate the 
resistance of cast-iron and steel pipes to corrosion on 
the basis of machined cylinders. 

The chemical composition of the cast-iron pipe and 
plugs used in these tests was :—Total C, 3-67 to 3-71; 
combined C, 0-88 to 0-97; Si, 1-64 to 1-83; Mn, 
0-60; S, 0-075 to 0-08; and P, 0-19 to 0-45 per cent. 
The composition of the steel pipes and plugs was :— 
C,0-38 Mn, 0-73 to0-8 ; and P, 0-03 to0-031 per cent. 








CO-ORDINATION IN HYDRAULICS 
RESEARCH. 


On account of the increasing rate at which investiga- 
tions in many branches of engineering are proceeding, 
research workers often find difficulty in keeping abreast 
of recent developments in their own sphere. One 
method for easing this difficulty entails the systematic 
allocation of outstanding problems, so as to avoid the 
overlapping of results. Although this system has 
opponents who believe that, particularly in fundamental 
work, any restriction on the freedom of the research 

| worker will retard progress, there is good justification 
for international meetings to discuss the progress made, 
and the difficulties encountered in the laboratory and 
in engineering works. Many fields of research are 
to-day linked up with the vital problems of national 
defence, and this alone imposes a certain restraint on 
|the interchange of information. The question of 
| patent rights is a further reason for reticence, but in the 
| science of hydraulics, which largely represents man’s 
| control over natural forces, frank discussion is a 
| valuable aid to engineering progress. 

| The International Association for Hydraulic Struc- 










| for two days, allowing sufficient time to measure the 


To measure the corrosion effect, a simple arrange-| tures Research was founded in 1935 to “ further the 
ment was used to measure the pits produced by the | international collaboration of those interested in 
corrosion in three axes ranged at right angles to each | hydraulic structures research.”” The Report of the 
other. This measuring arrangement consisted of a cross- | first meeting, held in Berlin in October, 1937, under 
support, the shifting of which in two horizontal axes | the Presidency of Professor W. Fellenius, of Stockholm, 
at right angles was provided with a millimetre scale. | can be obtained for 10 marks from the President or 
This cross-support carried an indicator to measure the | Secretary, Direktor J. T. Thijsse, Waterloopkundig 
depth in the third axis at right angles to the other two. | Laboratorium, Raam 61, Delft (Pays-Bas). In this 
The cross-support was fixed to a support provided with | report, papers and discussions on a number of important 
an attachment to hold the parts of the pipes to be | subjects are presented in German, French and English, 
measured. | and among them, mention may be made of the follow- 

Testing Procedure.—With the test-pieces so prepared | ing subjects :—The similitude of hydrodynamic pheno- 
the protective coating was destroyed by puncturing it | mena in which water is mixed with air; experiments 
in the same place as near the middle of the surface to | on locks to different scales ; flow in curved stretches of 
be tested as possible, so as to bring the uncovered area | rivers; depth and slope-distortion in river models ; 
beneath the surface of the liquid reagent for the duration | model experiments on automatic syphons ; and studies 
of the test. The two test-pieces were placed in the | of silting in streams. It is apparent from this report 
containers filled with the acid, the cardboard down- | that valuable work is being carried out in many fields 
wards, for a time interval of 5 minutes. In this series | of hydraulics, and international meetings, together with 
the action of the reagent was periodically interrupted | the publication of annual bulletins, should promote 
useful co-ordination in this science. 
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ATOMIC PATTERNS OF METALS.* 


By Proressor W. L. Brace, F.R.S. 


My theme in this lecture is the new technique of 


X-ray analysis as applied to the structure of metals. 
The crystalline nature of metals implies that the atoms 
are arranged in patterns. By means of X-ray analysis, 
we can not only discover the pattern in any particular 
case, but can also get more detailed information about 
the size and shape of the regions of perfect pattern, the 
way in which atoms of more than one kind are incor- 
porated into it in an alloy, internal strain, and so forth. 
The information yielded by X-rays can be summed up 
by saying that it is what we would obtain if we had 
& microscope so powerful that it enabled us to see the 
atoms in the metal. 

X-ray analysis is just at the stage when its import- 
ance in industry is beginning to be recognised, and like 
others who have devoted themselves to its development, 
I am very keen that industry should take full advantage 
of its possibilities. As I see it, there are two ways in 
which as pure scientists we can further this end. In 
the first place, we should try to express the results of 
our researches in as clear and direct a way as possible, 
in order that the busy industrialist may appreciate 
what we have found out. I rank this as of the first 
importance, and think that as scientists we are often 
to blame for our neglect to do our duty in this respect. 
In the second place, it is our duty in the Universities 
to train voung men who are adepts at this particular 
kind of work and who can be taken over by industry. 
It is no good minimising the training which is required. 
One must not think that it is only a question of buying 
the necessary apparatus and asking any laboratory 
worker to employ it at odd times. 

The analysis of crystal structures by X-rays is carried 
out by observing how the crystals scatter or diffract a 
beam of X-rays falling upon them. The regular serried 
ranks of atoms scatter wavelets as the X-ray waves 
pass over them, and these wavelets combine to build 
up diffracted waves in certain directions according to 
well-known optical principles. The art of X-ray 
analysis consists in deducing, from the distribution and 
strength of these diffracted beams, the nature of the 
atomic pattern which has produced them. It is a 
curious and rather specialised art, because one cannot 
proceed by any cut and dried method. A series of 
guesses must be made, and when the right one is hit 
upon everything falls into place with such complete- 
ness that the correctness of the solution is obvious. 
A first object is the discovery of the crystal pattern, 
but in the case of metal structures this is often of a 
simple nature and easy to recognise. Further 
refinements consist in noting how the atoms (if more 
than one kind is present) are distributed among the 
points of the pattern, how extended are the regiments 
of atoms which have a pattern with the same orienta- 
tion, whether there are certain preferred directions of 
orientation, and so forth. 

The most widely used method of studying the 
structure of a metal or alloy is known as the “‘ powder 
method.’ The alloy reduced to a state of fine 
powder by filing or grinding, and a speck of this powder 
(equivalent to the amount of metal in a pin’s head) is 
attached to a fine hair or placed in a very thin glass 
tube. The powder is mounted at the centre of a 
cylindrical “ camera’? and a photographic film is 
placed around its rim. A slit system allows a beam of 
X-rays to fall upon the speck of powdered material, 
and the diffracted X-rays are registered by the film. 
This is a method of universal application, since it is 
always possible to obtain the alloy in a powdered form, 
and it is easy to quench or anneal the powder and so 
get it into any desired condition. Often, however, the 
very act of powdering destroys some characteristic of 
the metal in bulk which we wish to study. In such 
resorts to the convenient method of 
allowing the X-rays to fall upon the surface of an 
entire specimen, and recording the rays which are 
diffracted backwards upon a film or plate. In special 
cases it may be possible to pick out single crystals of 
the alloy, or such crystals may form in a thin wire, 
and this permits a more thorough analysis of the 
diffraction. 

The structures of most metals belong to one or other 
of two very simple types, which are those we would 
expect for a number of spheres of equal size packed 
together tightly. Both these structures have “ cubic ” 
symmetry. In the first type of structure, called “ face- 
centred cubic,” an atom is placed at every cube corner 
and at the centre of every cube face. This is actually 
one of the most efficient ways of packing balls of a 
given size together. It would obviously be inefficient 
to place them at the corners of the cubes alone, for then 
the balls would ride on top of each other and leave 
large gaps. By placing them at cube corners and cube 
centres, the greatest possible proportion of the available 
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space is taken up, each atom having 12 neighbours 
packed tightly round it. The second way is not quite 
80 space-saving, but nearly so. The atoms are placed 
at the corners of the cubes and at their centres, the 
so-called ‘** body-centred cubic ” lattice. 

Copper, nickel, aluminium and lead, among the 
common metals, crystallise with a face-centred cubic 
structure, whereas iron and chromium have the body- 
centred cubic structure. Although the causes which 
lead to a metal taking up the one structure or the 
other are as yet imperfectly understood, it is clear that 
in the case of iron the balance is easily tipped one way 
or the other. Pure iron is body-centred at room tem- 
perature, becomes face-centred at 900 deg. C., and 
changes back to body-centred at 1,400 deg. C., not 
far below its melting point. This vacillation, as is 
known, is an essential feature in the metallurgy of iron. 

When we pass from the structures of pure metals to 
those which are formed when two or more metals are 
alloyed together, the story becomes much more compli- 
cated. I may draw examples from a programme of 
research which has now been going on in my laboratory 
for several years under the direction of Dr. Bradley, 
who has been responsible for many developments of 
the powder method of X-ray analysis. We have been 
taking the common metals, iron, nickel, cobalt, copper 
and chromium, and examining their alloys with each 
other and with aluminium. I have put it in this way 
because there is a closer kinship between the members 
of the first-named group than between any of them 
and aluminium. Their alloys with each other are 
either body-centred or face-centred cubic like the pure 
metals, or are a mixture of body-centred and face- 
centred crystals when more than one phase is present. 
If aluminium is alloyed with them and while its quan- 
tity is still small, the simple structure of these metals 
continues to assert itself. The aluminium falls into 





line with them, and we get a structure in which, for | 


instance, all the atoms are at the corners and face 
centres of cubes, but some of them are aluminium and 
the rest the atoms of the other metals. For brevity, 
the face-centred structures may be called «, and the 
body-centred B, irrespective of the constituent metals. 
The Greek letters «, 8, y were used for different types of 
alloys before their atomic patterns were known, and 
it is now somewhat difficult to devise a consistent 
nomenclature. Body-centred iron is conventionally 
called a, for instance, and the face-centred alloys of 
copper are also called «. In the present general treat- 
ment it appears justifiable to override the former 
conventions and correlate these letters with structure 
types, because we otherwise get into such hopeless con- 
fusion when we come to deal with alloys of three or 
more metals, We may summarise by saying that the 
alloys of iron, copper, nickel, cobalt and chromium 
with aluminium are « or f, or a mixture of « and 8, 
as long as the proportion of aluminium is not high. 

With increasing aluminium the structures become 
very complex. Some have been worked out; others 
still defy analysis. Many of them are rather like the 
8 structure but with certain atoms left out in a sym- 
metrical way and the others shunted up to close the 
holes thus left. Finally, after a desperate effort to 
crystallise with some fancy structure which can still 
accommodate the foreign aluminium atoms, the prob- 
lem is given up as hopeless, and the next phase which 
appears is almost pure aluminium, the metal dissolving 
very little of those in the first group. 

The study of these complex phases (each phase has 
a characteristic crystalline pattern) is of great interest 
because of its bearing on metallic chemistry, for we 
want to know the reasons for the formation of the 
many patterns. It is interesting to note, however, 
that practically all the alloys of technical importance 
are « or § alloys, the complex structures being so 
brittle that they are useless. If we examine by X-rays 
almost any of the metals which are practically useful, 
we find the diffraction pattern characteristic of body- 
centred cubic or face-centred cubic structures, 

If all that X-ray analysis could do were to discover 
that our useful metals and alloys have an « or § struc- 
ture, you might well question whether it were perform- 
ing much service. However, it goes much farther 
than this. The important (and difficult) part of the 
analysis consists in tracking down curious and subtle 
modifications of the arrangement of atoms on the 
lattice points, which have a profound effec{ on the 
mechanical and other properties of the metal. To 
take the question of mechanical strength first, upon 
what does it depend? To be strong is in many cases 
the primary duty of a metal, but as yet we have 
hardly any idea as to what determines the strength. 
A pure metal in which the atoms are arranged with 
complete regularity as a single crystal has a vanishingly 
small resistance to deformation. 

The strength of a metal appears to be based on 
imperfections of structure which can be introduced in 
two ways. If the perfect crystal is distorted by cold- 
working so that icis broken up into a mass of crystallites 
with different orientations, it becomes strong and 
resists deformation. Its strength is also increased jf 
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the regularity of its crystalline array is disturbed by 
the introduction of foreign atoms, by alloying it with 
another element. The study of metals has made it 
clear that their strength comes, not from bonds between 
neighbouring metal atoms, but from irregularities of 
structure. The sheets of atoms in the perfect meta! 
slither over each other quite easily, but must do so ir 
certain directions related to the crystalline structur 
If the metal is broken up into crystallites with different 
directions of easy glide, the movement in one crystal i- 
incompatible with that of its neighbours and the whok 
mass jams. 

Although it seems to be established that the strength 
of metals arises in this way, and that their combined 
ductility and toughness are due to the ease with which 
atoms can glide past their neighbours combined with 
the jamming effect of the imperfections caused by the 
movement, yet the proper theoretical basis for calcu- 
lations of strength is still lacking. We have no way 
of calculating the elastic limit in terms of the structure. 
and no way of estimating the tensile strength in figures 

I now wish to picture the state of affairs in a metal 
that has one of these simple « or f structures, but 
which is not pure. Let us take the case of a metal A 
which at a high temperature can hold a certain amount 
of a metal B in solution. For instance, above 500 deg. 
C. aluminium can hold over 5 per cent. of copper in 
solution, and at 750 deg. C. silver can hold 7 per cent. 
of copper in solution. This implies that at the elevated 
temperatures the heat movements are so violent that 
the copper atoms are being knocked about from one 
position to another on the aluminium lattice. Although 
their position on the lattice involves considerable 
strain, which would be relieved if they got together in 
clusters to form separate copper-rich crystals, the heat 
movements are continually breaking up such incipient 
clusters and distributing the copper atoms all through 
the lattice. As the alloy cools, the tendency for the 
copper atoms to concentrate and “ come out of solu- 
tion ”’ asserts itself. The alloy breaks up into crystals 
of two types, one consisting of aluminium containing 
only a fractional percentage of copper, the other a 
copper-rich alloy which is roughly CuAl, in the one 
case, and nearly pure copper in the other. 

The final result of cooling the alloy depends, however. 
on the rate of cooling, and is the result of a compromise 
between two effects of temperature. The lessening 
violence of the heat movements as the alloy cools 
makes it possible for the copper clusters to hold 
together, instead of being evaporated throughout the 
aluminium lattice. At the same time the shuffling of 
atoms becomes a more sluggish affair, for the concen- 
tration of sufficient heat energy at one point to enable 
two atoms to interchange their positions becomes an 
even rarer event. We get different types of structure 
according to the rate of cooling. 

If annealed for a sufficient time at a temperature 
somewhat above 300 deg. C., the copper atoms come 
out of solution and form separate copper-rich crystals. 
If the alloy is rapidly quenched, the copper atoms have 
insufficient time to move, and remain in their random 
positions. This involves a state of considerable strain, 
and since even at room temperature the atoms are 
occasionally able to change their positions, a process 
takes place which relieves the strain somewhat. Its 
nature has been recently investigated by Preston at 
the National Physical Laboratory. Copper atoms 
change place with nearest neighbours till they are 
arranged in minute flakes or sheets, a few atomic 
distances apart. If the alloy is warmed to between 
200 deg. and 300 deg. C., a further change takes place. 
The atomic movements become more lively, the flakes 
are broken up, and the copper atoms segregate into 
minute local clusters or islands. At a still higher 
temperature, the mass movements take place which 
lead to the formation of separate large crystals. 

The rearrangements of the atoms have a profound 
influence on the mechanical properties of the alloy, 
which is known as “ age-hardening.” The random 
arrangement of the copper atoms in the freshly quenched 
alloy gives a Brinell hardness of about 65, which in- 
creases to 100 when the copper-rich flakes are formed, 
falls when they dissolve, and increases to about 80 
for the general type of precipitation. In a copper- 
beryllium alloy the hardness increases from 160 to 
nearly 400 by the segregation of the beryllium atoms. 
Although we cannot calculate the hardness or mech- 
anical strength, it is an important step to have dis- 
covered the atomic arrangements which give rise to it. 

Another example is afforded by such an alloy as 
8-brass, which is composed of almost equal numbers 
of atoms of copper and zinc. The common pattern of 
points occupied by the atoms is the f structure, body- 
centred cubic. At high temperatures the points of the 
pattern are occupied indiscriminately by copper and 
zine atoms. At low temperatures they sort themselves 
out, all copper atoms going to cube corners and zin¢ 
atoms to cube centres. The rearrangement has a 
profound influence on certain physical properties of the 
material such as energy content and electrical resist- 
ance, 
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ALUMINIUM-TIN BEARING METAL. 


RESEARCH in materials more suitable for the higher 
speeds, pressures and temperatures of the modern 
internal-combustion engine as compared with those em- 
ployed under the older and less-exacting conditions has 
naturally included the investigation of bearing metals. 
4 case in point is the development, by Messrs. Rolls- 
Royce, Limited, of the aluminium-tin bearing metal 
known as “ Rolls-Royce AC9.”” An exclusive licence 
to manufacture this material has been granted to 
Messrs. Wellworthy, Piston Rings, Limited, Lymington, 
Hants, and a brief account of some tests on a material 
of this type is given below. The object aimed at in the | 
development of this bearing metal was to combine the | 
advantages of the white metals with those of copper- 
lead alloys, the former having, as is well-known, marked 
anti-friction properties, satisfactory resistance to corro- 
sion and a certain self-repairing quality, while the 
latter are noted for their fatigue resistance. The new 
material, in addition to these advantages, is said to 
possess the bond and strength of silver, which has been 
used as a bearing metal in the United States. 

Rolls-Royce AC9 has the following typical analysis : 
Tin, 5-5 per cent. to 7-0 per cent.; nickel, 1-5 per 
cent. to 1-8 per cent.; copper, 0-6 per cent. to 0-9 
per cent.; magnesium, 0-7 per cent. to 1-0 per 
cent. ; silicon, 0-15 per cent. to 0-3 per cent. ; iron, 
0-2 per cent. to 0-45 per cent; the remainder being 
aluminium. The Brinell number lies between 55 and 75, 
and is only slightly reduced at 150 deg. C., these 
figures comparing well with normal Babbitt metal, | 
which is generally taken as having a Brinell hardness 


of 30 when cold and about 5 at 150 deg. C. The specific | 


gravity of AC9 metal ranges from 2-95 to 3-00, and 
the coefficient of expansion is 0 -0000225 over a range 
from 0 deg. C. to 150 deg. C. The heat conductivity is 
about 36 c.g.s. units, t.e., three times that of steel 
and five times that of normal Babbitt metal. The 
tests referred to above were made on the centre main 


bearing of a Rolls-Royce Kestrel aero engine. The | 
crankshaft was of nickel-chromium steel, oil-quenched | 
and tempered to a Brinell hardness of 302 at 600 deg. C. 


Three bearing materials were tested, viz., white metal, 


composed of tin, 87-3 per cent., antimony, 3-2 per | 
cent., copper, 3-2 per cent., and lead, 0-1 per| 
cent. ; a lead bronze of copper, 70 per cent., lead, 28 | 


per cent., and traces of tin, etc.; and an aluminium- 
tin alloy of aluminium, 90 per cent., with controlled 
proportions of tin, antimony, nickel, manganese and 
silicon. 

“All three bearings were run-in for two hours at) 
1,000 r.p.m., 1,300 r.p.m., and 1,700 r.p.m. at between | 
75 deg. C. and 85 deg. C. before the test started at 
1,000 r.p.m., the load at this point being zero. The 
speed and load were then increased at intervals of 
15 minutes by 200 r.p.m. and 200 lb. per square inch, 
alternately, the latter being effected by a Thurston 
bearing testing machine and the relative friction of 
the three bearings being plotted as curves from am- 
meter readings. The three curves were virtually 
identical up to nearly 1,400 r.p.m. and a load of 400 Ib. 
per square inch. At this point, however, divergence 
began and continued up to 2,700 r.p.m. and 1,600 Ib. 
per square inch, the lead-bronze curve rising steeply 
while the white-metal curve became roughly parallel 
to. but some distance above, the aluminium-alloy 
curve. At the 2,700 r.p.m. point, both the lead-bronze 
and aluminium-alloy curves began to flatten out, the 
white-metai curve continuing to rise, and the result 
being that at a speed of 2,800 r.p.m. and a load of 
2,400 Ib. per square inch the relative frictions were 
somewhat different from what they had been at lower 
speeds and pressures. At the speed and load just 
mentioned, the relative frictions, taking the terminal 
point of the aluminium-alloy curve as 1, were 1-43 for 
the white metal and 1-67 for the lead bronze. Other 
tests showed that die-cast AC9 bearings were able to 
run 23 times as long as white-metal bearings under 
full-load conditions. The rate of wear of the AC9 metal 
is indicated by some tests carried out by the Institution 
of Automobile Engineers, careful measurements showing 
that after 100 hours’ work the wear on the bearings 
was 0-0001 in., and that on the crankpin 0-00035 in. 
The wear on the AC9 bearings was less than that of 
copper-lead bearings in the ratios of 3: 1 to5:1. Other 
tests have shown that with aluminium-tin bearings, 
having a minimum running clearance of 0-001 in. 
per inch diameter for connecting-rod bearings and 
0-0012 in. per inch diameter for main bearings, exceed- 
ingly severe treatment has to be given to the engine 
before anything serious happens to the bearings. We 
understand that the AC9 metal is used as a standard 
in the big-end bearings of the 25-h.p. Rolls-Royce 
engines and also on the Bentley engines. 








Propuction oF Motor Cars in CanaDA.—During the | 
first four months of the present year, 63,534 motor cars | 
were produced in Canadian works, compared with 
69,311 in the corresponding period of 1938. 
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THERMOSTATIC STEAM TRAP. > er =o - - nosien, ~ as not me being 
; , i au off. e plug in the water space is for clean 

ALTHOUGH the thermostatic trap, for discharging | se th This tg of trap mean cmateped ru 
condensate and entrained air from radiators or coils | situations in which process steam. é.¢. steam at a 
without permitting the passage of steam, made by | pressure of from 10 lb. to 125 Ib. per square inch, is 
Messrs. Warren Webster and Company, Limited, ¢ om-' used. When employed where there is likelihood of 
merce-way, Purley-way, C ag is generally known | superheated steam passing, a cooling leg, or other means 
from its use on heating systems, the more recent appli- | of dissipating the additional heat, must be fitted. The 
cation of the thermostat to a float-operated steam trap | trap is made in four pressure ranges and the discharge 
is perhaps not so familiar. The accompanying illus- | capacity naturally varies with the operating pressure ; 
trations show such a thermostatic steam trap, known | thus it may vary from 660 lb. per hour with a pressure 
as the firm’s “Series 79,” designed for applications | differential of 90 1b. per square inch in the high-pressure 


| where large volumes of very hot condensate must be | range, to 2,540 Ib. per hour with a pressure differential 


handled quickly. The condensate is discharged through | ba ee is ies. a é 
the rae a Fig. 1, and the air through the ay b, both | of 30 Ib. per square inch in the low-pressure range. 
outlets connecting with a common outlet pipe. The | 
valve a is operated by a ball float of heavy seamless | C{j [TING TOOLS FOR CAST IRON.* 
copper which, when the trap is empty, holds the valve | ¥ 
against a seat. As the condensate accumulates, the | By H. H. Bereny, M.Met. 

IN some respects, ordinary grey cast-iron is an 








float rises and the valve moves downwards, the rate of | 
discharge being increased as it moves to full open, which | easy metal to machine, as the chips break away in 
is an advantageous feature when re mp of | front of the tool in small pieces without any great 
pe are concerned, such increases tending to at | exertion of force. With any metal, the form of chip 
og a trap having internally-seated valves. The outward | generated is mainly governed by the ductility or, to 
flow, moreover, makes the valve self-cleaning. The include the time element, by the capability of the 
metal for undergoing very rapid plastic deformation 
| without complete rupture. The graphite flakes which 
are scattered through grey cast-iron, and the nature 
of the metal itself, which is heavily loaded with em- 
brittling elements such as silicon and phosphorus, are 
sufficient to prevent ductility and to cause the forma- 
tion of a disjointed powdery swarf, instead of the 
| continuous ribbon-like chip which is characteristic of 
| the tougher metals. 
| The type of chip formed when machining a metal is 

: very important, as it affects the proportion and inten- 
Yfyy | sity of the destructive influences on the tool. These 
influences are heat, abrasion and stress, the last taking 
forms which are more or less static due to the resistance 
of the metal to tearing, shearing and bending, and also 
dynamic on account of vibration set up in the work 
or machine tool or due to intermittent cutting. A 
strong tough ribbon-like chip from a tenacious steel 
delivers a high degree of stress on to the nose of the 
tool and, at the same time, owing to the rapid sliding 
action over the cutting face and the internal friction 
set up in tearing and deforming the chip, much heat 
is developed. 

Under such conditions, mechanical strength is the 
| main requirement for the tool, and modern cobalt 
high-speed steels having a Vickers’ pyramidal hardness 

aY pisses number of about 851 and a tensile strength of about 

Y IL 150 tons per square inch, will put up a very good per- 
<= | formance at cutting speeds ranging from 70 ft. to 250 ft. 
per minute, particularly as a cooling fluid is normally 
available to take away a considerable proportion of the 
heat. The severity of the conditions may, however, 
be gauged from the fact that cutting pressures, on the 
nose of the tool, range from about 100 tons per square 
| inch when machining mild steels, up to 200 tons or even 
250 tons per square inch for the higher-tensile alloy 
| steels. It is fortunate that, with grey cast-iron, the 
pressure is only approximately 50 tons per square inch, 
|so that mechanical conditions are easier and the ex- 
tremely hard and durable, but somewhat more brittle, 
sintered-carbide tools are able to function with a 

(68s7.8.) “gnarazrIc” = greater margin of safety. As a matter of interest, how- 
. | ever, it should be pointed out here that suitable com- 
rh ny Se EN oe get peg e 
3 . , t he or | successfully u or medium and finishing cuts on 
ee ae Eel ences nt ict | ena earning epende ranging wp oe mech 1.0008 
through a cross-bar in the trap body. The cross-bar is of} It has been shown that cast-iron does not impose 
steel and the set screw of Monel metal. The cross-bar | heavy destructive stresses upon the tools, but what is 
is removable and the whole assembly of float, yoke, | the position in regard to abrasion and heating ? It is 
valve and seat can be readily removed when the trap | significant, from this point of view, that leaded-brasses, 
cover ne, Lg wae agg to the left of the valve | magnesium and most aluminium alloys can be turned 
is merely for locating the yoke. f . to 2, f : ith carbi y 
The valve b is operated by the thermostatic element | wesc pate pened ey amine gy a 
suheged to stone agin bold ta since by the cover | entacein che oman ao ee dee 
g y » ‘ inute 
and the diaphragms of which it consists are of Monel | ean Ginosmubiied we eaeies ac nec $0 800 f. 
metal with heavy radial stiffening ribs. ‘The valve and| per minute for a soft-annealed well-fettled casting. 
aan ag een ae 2 ae | With steels, the tensile strength is the main guide to 
being, of course, hermetically poy Contraction of | on eee fee enpee a athe cutba 
conversely, expansion, when atarated stam is presot, | harply increase the sbrecvetent of the ot Ta good 
closes the bgt | both actions being independent of the quality irons, the combined carbon is in the region of 
temperature and pressure prevailing in the trap at the | 9.70 or 0-80 per cent., so that the matrix is pearlitic 
moment of operation. There is, therefore a free and | and corresponds to the composition and structure 
continuous discharge of air at all operating pressures | foynd in a high-carbon steel. 
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and temperatures, and efficient and tight closure to| The strong action of the combined carbon upon the 


steam when only pure dry saturated steam is present. | machinability in the case of grey cast-iron is illustrated 
The condensate Js rapidly discharged when it has accu-| by the fact that an annealing treatment which destroys 
mulated to the float-operating level. The other details the constituent, converting it to soft ferrite and graphite, 
of the trap scarcely call for explanatory comment. The | makes a marked improvement in the speed and ease 
body and cover are of cast iron and are connected by | of handling in the machine shop. With the same 
steel set screws, the joint being a copper-asbestos gasket. | 
The inlet is at either side, as indicated by the chain-| * Paper presented at the International . Foundry 
dotted circles. The outlet may be either low down at | Congress, London, on Friday, June 16, 1939. Abridged. 
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traversing feed, cutting speeds may be doubled while | or are generally too hard, such castings creating great | It is well known that the new super-cutting materials 
multiplying the life of the tool by from three to six times. | difficulties for the older types of tool. | consist of minute particles of intensely hard metal 
This striking difference in quality is undoubtedly due Cast iron is peculiar from the machining point of | carbide, which are cemented together with cobalt by a 


very largely to a big drop in the abrasiveness of the | view because of the dusty nature of the swarf, which | final ——s process in the neighbourhood of 1,500 
metal, but it cannot be entirely overlooked that the | renders the use of cutting fluids well nigh impossible. | deg. C. Tungsten carbide, which is believed to have 
annealing also usually reduces the tensile strength, and | On this account, and because, in most cases, there is a| the best all-round properties, is the universal choice 
this also will have an ameliorating tendency. It is un- | further finishing operation, such as grinding, the turn- | for machining cast iron, but on steel, where the condi- 
fortunate from the machining point of view that the | ing, milling, drilling and planing of cast iron are almost | tions are very exacting due to the strong continuous 
annealing of irons of commendable quality reduces the | invariably done dry. chip which tends to “ crater ” the top face of the tool. 
wear resistance in addition to the strength, so that it is The sintered hard carbides possess a tensile strength | tantalum, titanium and molybdenum carbides are also 
an unsuitable process for many castings. of about 70 tons per square inch, which is fully equal | used. The hard carbide materials are, of course, un- 
The important influence of combined carbon, of | to the figure for Stellite, but is only half that for| forgeable, so that the cutting tips have to be given 
course, applies not only to ferritic and pearlitic grey cast | hardened high-speed steels. The cold hardness, how- their final shape during manufacture, an allowance only 
irons, but extends to mottled and white castings, where | ever, which ranges from 1,320 to 1,545 Vickers pyra-| being made for grinding and burnishing or lapping 
the constituent appears in the massive as well as in the | midal number, is infinitely superior to that of either | operations, which are conducted after brazing on to a 
pearlitic form. Speeds are much reduced, as one/ rival. Even more striking is the fact that at a dull-red | steel shank. The material itself is expensive, so that 
would expect, but with a suitable grade of sintered- | heat (600 deg. C.) the hardness is still much greater many designs of tip are made, in order to conform as 
carbide tool, white cast iron possessing a Brinell | than that of the other materials when determined in | closely as possible to the final desired shape. Various 
hardness number around 415 can now be successfully | the cold state. The author has made hardness tests | grades of composition of the tips are also ne cessary, the 
turned, the cutting speed being about 25 ft. per minute. | at 600 deg. C., using a Rockwell machine with a diamond.- | hardest grade for fine boring or light cutting on hard 
Even alloy white cast irons containing nickel and | cone indenter under 60 kg. load and found by conver- | cast-iron or chilled-iron rolls being low in cobalt and 
chromium, in which the combined carbon that is/| sion that high-speed steels varied in Vickers hardness composed of specially-fine tungsten-carbide particles ; 
normally pearlitic is retained as hard martensite, can | at this temperature from approximately 535, for a such tips give a Vickers pyramidal er of fully 
be machined with these tools at from 10 ft. to 15 ft. | 14 per cent. tungsten steel, up to 640, for an 11 per cent. | 1,545. 
per minute as an extreme case, although the Brinell | cobalt high-speed steel, while Stellite gave a value of 620. A grade for general work on cast iron retains the 
number of the metal may be as high as 555, This | Sintered tungsten carbide, however, maintained a hard- | fineness in the constituent powder, but has extra cobalt 
contrasts with a turning speed of from 200 ft. to 500 ft. | ness equivalent to a Vickers pyramidal number of 970, | to cement the grains more firmly together. This grade 
per minute for an average unannealed grey iron posses- | at 600 deg. C. It is abundantly clear that this reten- | is more serviceable than the previous one under average 
sing « Brinell number of about 200 (5-mm. diameter | tion of hardness, which at normal cutting heats on cast- | machining conditions involving heavy cuts and feeds. 
steel ball, 750-kg. load). iron must be well over 1,100 Vickers pyramidal number, | The additional cobalt, which is evenly distributed be- 
In considering machining quality, it will be appre-| renders this tool material eminently suitable for the | tween the hard carbide grains, reduces the indentation 
ciated that abrasion and heating of the tool go hand | dry machining of iron castings and accounts for the | hardness slightly, so that the Vickers pyramidal number 
in hand. Thus, a casting inadvertently produced in| high cutting speeds which are maintained for long | falls to about 1,478. For planing or for intermittent 
too hard a grade of metal will not only wear the | periods without regrinding. The hard carbides appear | cutting on grey cast iron, a softer and tougher grade is 
cutting edges intensively, but the chips will come away | not to benefit from the application of a cutting fluid, | available, which has coarser particles of tungsten car- 
so hot that they oxidise on the surface to brown and | and their use on cast iron is, therefore, peculiarly fitting. | bide and a larger proportion of cobalt. The average 
purple tints, instead of remaining grey, as with an, The large differences existing in the quality and | Vickers pyramidal number for this grade is 1,372. It 
iron of normal machining quality. capacity of machine tools, on account of age or make, | may be mentioned that with up-to-date machine tools, 
The survey deals sc far with the properties of the | render it difficult to give precise cutting speeds, but | intermittent cutting on grey cast iron is now a routine 
metal itself, but actual castings are frequently very | 200 ft. to 250 ft. per minute may be taken as average | operation. 
abrasive, due to adhering sand and oxide on the surface | machine-shop practice for turning grey cast iron with| A typical lathe tool for work on grey cast-iron will 
and to * cold shot " in the form of very hard pellets of | carbide tools; this compares with 140 ft. per minute | have a top rake angle of 8 deg., a clearance angle of 
white cast-iron just under the skin. It is clear that | for Stellite and 70 ft. per minute for 18 per cent. | 6 deg., and will be capable of sustaining feeds as coarse 
efficient fettling, whether by shot-blasting, tumbling or | tungsten high-speed steel, all the cuts being taken dry. | as 25 cuts perinch. With the hardest grade of carbide 
pickling, has an important bearing on machinability, |The introduction of carbide tools has permitted a | tip, a stronger tool angle is obtained by using 0 deg. 
but this process cannot remove all the abrasiveness | reduction in piecework rates of 30 per cent. in many | top rake along with a clearance angle of 4 deg. Such 
from the skin, and the practice in the workshop is, | cases, while at the same time increasing the earning | a tool will machine white cast iron at between 10 ft. and 
therefore, to take a deep cut and so get well under the | power of the operator. On machine tools embodying | 30 ft. per minute, with a feed of 100 to 250 cuts per inch 
harmful layer. With ordinary high-speed steel tools, | the latest construction and design, still higher speeds 
the blunting effect of the casting skin is very noticeable, | are attainable with greater savings; it is interesting | 7 , yan ; . _— , 
but the carbide tools are much more resistant, so that | to note that carbide tips are regularly tested by turning sein maak ten te cae pe 27, 323.151 
when foundry considerations permit, machining allow- | grey cast iron at 700 ft. per minute on a modern lathe | tons of cargo, passed through the Panama Canal, com 
ances can be reduced, These tools are also invaluable | of heavy construction and power, the feed being pared with 5,630 vessels and 28,575,755 tons during the 
for dealing with castings which are chilled in places | 37 cuts per inch and the depth of cut 0-150 in. preceding twelve months. 
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| this relay operates and breaks the circuit of the con- 


GATE-END SWITCHGEAR. _tactor coil, thus opening the main contactor. At the 


| same time, the relay contacts, which were normally 
|open, now close and complete the retaining circuit 
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MESSRS. THE GENERAL ELECTRIC COMPANY, LIMITED, LONDON. of the pilot and earth relay coil. The relay is thus 


| permanently energised so long as the fault persists 














and can only be reset by opening the main isolator. 
| Should this isolator be closed again before the fault is 

| rectified, the pilot and earth relay will operate imme- 
| diately and open the circuit of the main contactor ~ 
| coil before the contactor relay closes. From the fore- 

| going it will be appreciated that the possibility of the 
| contactor closing and accidentally starting the motor, 
/even momentarily, which can occur with relays of the 
| hand-resetting type, is entirely eliminated with the 
| system of protection employed in this gate-end 
| panel. Flag indicators are fitted to show when the 
| relays have operated, while provision is made to facili- 
| tate testing their correct operation. For this purpose, 
|}a knob which is enclosed by a small bolted cover, 
| protrudes through the front cover of the unit. By 
| turning this knob to the right or left, the earth-leakage 
|or pilot and earth relays can be tested. This knob is 
| used also for resetting the earth-leakage relay, which 
| is latched out after operation. 

| As is well known, the constant operation of the con- 
tactors in gate-end panels for controlling coal cutters 
| and other mining equipment, results in the formation of 
| corrosive gases which attack any steel and brass com- 
| ponents within the panel. In the construction and 
| finish of the gate-end panels we are describing, special 
| precautions have been taken to overcome this difficulty. 
| All the spindles are made of rustless steel and operate 














| in gunmetal bushes, while all the metal components are 
| protected by cadmium and zinc plating. Silver 


Fie. 2. PANEL witH CoveR REMOVED. Fic. 3. Remore-ConTrot SWITCH. | contact tips are fitted to the relays, while the contact 


| carriers are made of a non-corroding metal. The 











|interior of the case itself is heavily coated with a 
| suitable aluminium paint which resists corrosive 
| gases. 

| The trailing cables which feed the motors are coupled 
to the switchgear by means of 100-ampere B.S.1. flame- 
| proof plugs and sockets, which are mounted on the 
front of the units. This plug, which is illustrated 
in Fig. 4, is covered by the Buxton Certificate F.L.P. 
| No. 824, Group No. 1. It is inserted and withdrawn 
by means of a screw, the connections being so arranged 
| that it is impossible for open sparking to occur even 
| though an attempt be made to remove the plug when 
it is “alive.” The terminals inside the plug are 
designed so that they can be used either for soldered 
|or for grub-screw connections. Provision is made on 
|the plug for the earth wire to be attached in such a 
| manner that there is visible evidence of the effective 
|earthing of the unit. The pommel end is specially 








designed and patented, and is fitted with a rubber cone 
which yives a secure anchorage to the cable, preventing 


Fie. 4. 100-Aurans Prve. undue stress on the terminals, and also providing a 


AUTOMATIC FLAMEPROOF 
GATE-END SWITCHGEAR. 


THE automatic gate-end switchgear illustrated on this 
and the opposite pages, has been constructed at the 
Witton Works of Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
for controlling coal cutters, loaders and conveyors, 
which are operated at the coal face. It is covered by 
the Buxton Certificate, L.P. No. 345, Group I, and the 
control circuit for operating the relays is certified as 
intrinsically safe by the Mines Department. The panel, 
a view of which, with the cover removed, is given in 
Fig. 2, is suitable for controlling squirrel-cage motors 
operating at voltages up to 650 and for currents 
up to 80 amperes. It is constructed to withstand the 
severe operating conditions encountered in mines and 
complies with British Standard Specification No. 787- 
1938. The panel can be used with any form of five-core 
trailing cable, which is connected to the unit by means 
of the flameproof plug shown in Fig. 4. 

Each unit comprises a main reversing isolating 
switch, a triple-pole contactor, three overload releases 
with two-rate time lags and protective relays, together 
with necessary fuses and potential and core-balance 
transformers. As will be seen, the equipment is 
mounted in a flameproof steel chamber, which is pro- 
vided with skids for flitting purposes. The contactor 
is so designed that it will not fall into the “‘ on” posi- 
tion should the panel be tilted at an angle. Each pole 
is provided with a powerful magnetic blow-out and an 
incombustible are chute, which, it is claimed, effectively 
prevent any damage to the contacts due to arcing. 
The contacts are so designed that they close with a 
combined sliding and rolling movement, which ensures 
that good contact is made at all times. The ’bus bars 
are arranged in the panel so that any number of units, 
up to a maximum of five, can be coupled together by 
means of the bushed plates provided. It is pointed 
out that the compact construction of the panel makes 
it possible to haul the equipment into almost any 
position in the mine. 





From the diagram of connections given in Fig. 1 — a i ee a oe 
oe sage ote 18. 15) the inside of the plug. 
it will be seen that after the main isolating switch has | The switches a, ral in conjunction with automatic 
been closed the operation of the switchgear is com- | gate-end panels for the remote control of conveyors 
pletely automatic and is effected by control switches | and loaders are made in two types, namely, the main 
located in any position most convenient to the miners. | « stop and start” switch, which is illustrated in 
Emergency control is also provided at the unit itself, | Fig. 3, and the emergency “ stop ” switch iype. Both 
which = —— i hy 25 ee ~— | switches are covered by the Buxton Certificates, and 
onthe oes ae beaten _ toget ad or a rm ae in each the incoming cables are brought through glands 
cu a ace i Cc aeek r motors, the foader and | into a chamber arranged for compound filling and are 
aoe eiehin F ehich dite goog A — = that | connected to the switch contacts through insulating 
* oe - a _— he Oo DAG ene convey | bushes. Fixing holes are provided so that the switches 
poe, Be pe poretn Aan ry oid ter i Se nad - - mounted in any position to suit the convenience 
il gg : : - “sa : » “, | OL the operator. 
main isolating switch is mechanically interlocked with | i 
the main contactor, so that it is impossible to break | : ‘ 
current on the isolator, and the cover of the unit is | p heey rome ee | yen: Ny ae of “~ in 
i D i > 7 | Foland during e hrs’ ree months 0 16 present year 
interlocked, go hat it cannot be, removed when, the | otllod 11,904,000 tone, aa compared with 9.267000 Yon 
be ail dhe tha pres nm oe ree during the corresponding period of 1938. The increase, 
Pc P over 1s fF ved. : which amounts to 20-48 per cent., is chiefly due to the 
The relays for the operation and protection of the | return of the Karwina coal mines to Poland. The chief 
equipment form an important feature of the gate-end | buyers of Polish coal are Sweden, the former Czecho- 
panel. Three relays are fitted, one for operating the | slovakia, Italy and France. 
main contactor, one to afford protection against earth 
leakage, and one to give protection in the event of a|. chee en, tes ties all in G Britai 
short circuit between the pilot and earth leads of the | 30. an po Php ae y dis. 
cable. They are gravity controlled and no springs are | mantled as the result of an important scheme of signalling 
used. These relays are mounted alongside one another | modernisation which has been carried out by the London 
in the bottom right-hand corner of the panel, the three Midland and Scottish Railway at Rugby. The pare | 
sets of contacts being separated by Bakelite barriers. | carries 44 signal arms on 26 posts, the highest of whic 
A shield, which is held in position by spring clips, is | is 74 ft. above the ground, and it is situated at the 
fitted over the contacts to prevent accidental damage. —_ we | Rugby pene he oe a = — 
The contactor relay is energised by operating the remote- | -" 100", 7 a ae — 5 Bsc 
trol switch, while the earth-leakage relay operates | TCP O°°° PY two. muc) smaller structures carrying vor 
rsagprte de tio ’ with io en naied . rol pe | groups of electric colour-light signals, 12 signals in all. 
Particular ‘an is Gide te Ge poo ol to | pr Age =<. 2g — : “ge — : 
8 v e | cators, whic enabie © separate semaphore signais 
the protection afforded by the pilot and earth relay. | hitherto employed for each route to be dispensed with. 
pre . I y P * 
Referring to Fig. 1, it will be seen that two sets of |The complete Rugby echeme was brought into opera- 
contacts are provided, one set being normally closed | are on a June 25, eng | tota: nod ~ nq ol 
and connected in series with the contactor-operating | 8 aan Amro oo ote a a ten ano 
coil and the contacts of the contactor relay, while the | B°t@0o" within a length of two miles ol vine and ar. 
i oak tu ae , ll Ne oe “ps oo pees os controlled from six different signal-boxes, the largest of 
rmaily open. shou which is Rugby No. 1, at the south end of the station, 
between the pilot and earth leads of the trailing cable, | This box has i80 levers, 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 TO 1938 


The number of views given in the Specification Drawings is stated | 
in each case ; where none is mentioned, the Specification is not 


here t are cated from abroad, the Names, tc., 

of the Communicators are given in italics. 
ies of Specifications may be obtained at the Patent Office Sales 
wanch, 25, Southampton Buildings, Chancery-lane, London 

W.C.2, at the uni price of 1s. 

The date of the advertisement of the acceplance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed" is appended. 

Any person may, at any time within two months from the date of 
‘he advertisement of the nce of a Complete Specification, 
give notice at the Patent O, of o ion to the grant of a 
Patent on any of the grounds mentioned in the Acts. 
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INTERNAL-COMBUSTION ENGINES. 


503,587. Variable-Ratio Supercharger Drive. 
D. Napier and Son, Limited, of London, and F. B. 
Halford, of Edgware. (2 Figs.) October 6, 1937. 
The drive is of the two-speed constant-mesh type, in 
which the required gear ratio is selected by a clutch. 
The shaft A driven from an _ internal-combustion 
engine, and carries two gear wheels of different diameters 
which mesh with respective gear wheels on two coaxial 
intermediate shafts B', C', the shaft B' passing freely 
through the other. The shaft C' is itself surrounded by 
a driven shaft D carrying the rotor D' of a supercharger. 
This shaft carries at its end remote from the gear wheels 
a cylindrical casing E, within which slides a ring on the 
opposite sides of which are conical friction surfaces. An 
annular partition wall is secured to the ring between 
the two friction surfaces, separating the interior of 
the casing into two annular chambers F and F", and 
constituting the intermediate clutch member. The shaft | 
C! extends into the left-hand end of the casing E, while 
the shaft B' extends through the partition wall into 
the right-hand end of the casing. Clutch dises B*, C?, 


is 


are mounted on the right-hand ends of the two shafts 
B', C!, their conical friction surfaces engaging with the 
respective friction surfaces on the ring through floating 
linings. Oil is delivered at will to either of the chambers 
lying on the two sides of the partition wall. A tube 
—_— through the shaft B' with clearance so as to leave 
netween it and the shaft an annular passage opening at 
its right-hand end into a chamber communicating 
through ports with the chamber F', while the interior of 
the tube communicates with the chamber F. The left- 


hand ends of the tube and of the annular passage are | 


connected to pipes leading to opposite sides of a cylin- 
drical valve K in a high-pressure oil circuit. The ring 
and partition wall thus move to engage either clutch, 
and so change the ratio of the supercharger drive. 
Relief passages are provided in the walls of the chambers 
F, F' to permit escape of oil, these passages, however, 
are of such small cross-sectional area relative to the 
inlet ports to the chambers that, although when the oil 
supply is cut off they empty the chamber, they do not 
prevent it from being rapidly refilled. The shaft C* is 
supported in bearings within the shaft D, while the 
shat B' is supperted in bearings within the shaft C' 
Passages in the several shafts supply lubricating oil from 
the tube or from the annular passage to the bearings. 
Drain holes are arranged in the casing E to the left and 
right of the ring, and should be of such cross-sectional 
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area that when oil is delivered to one side of the partition narrow the port openings. At the same time the reduced 
they initially prevent the too rapid escape from the | flow of steam from the boiler will affect the flow meter 


casing of oil which may then flow between the separated 
surfaces. This oil thus collects and causes « 
building up of pressure in the space behind the clutch, 


| which causes initial movement of the ring in the appro- 


priate direction. Further escape of oil between the 
clutch surfaces is then prevented, and the oil behind the 


clutch escapes through the drain holes. The friction 


| 


| 


surfaces through which the higher-geared drive is trans- | 


mitted are of larger diameter, and their conical angle is 
larger than that of the other surfaces, so as to transmit 


| the larger torque required when this higher ratio is in use. 


(Accepted April 6, 1939.) 


STEAM ENGINES, BOILERS, ETC. 


503 ,223. Boiler-Feed Regulator. Copes Re- 
gulators, Limited, of London, C. H. Armstrong, of 
London, and N. H. Brown, of U.S.A. (5 Figs.) Sep- 
tember 3, 1937.—-The invention an automatic feed- 
water control which is responsive to the conditions in 
the boiler. The feed-regulating valve is of the tubular 
ported type, with inlet and outlet connections at right- 
angles. The tubular valve 4 is closed at one end, and is 
provided with four symmetrical elongated ports 6 of 
tapered cross-section. The tubular valve both rotates 
and slides within a fixed sleeve 7 having rectangular ports 
arranged so that the ports in the tube may register with 
them. 
the upper end of which is provided with circumferen- 
tial grooves 9. This portion is fitted in the upper part of 
the valve body in such a way as to permit a slight leakage 
of the feed into the interior of the fixed sleeve above the 


is 
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valve 4. A spindle is secured to the valve and extends 
through a packing gland within a cover upon which is 
a support for a valve-spindle bearing. A sleeve 
thread 

a gear wheel 15. The spindle bears against the lower end 
of the sleeve 14, and a spring 21 is interposed between a 
collar on the spindle and the upper end of the sleeve 14. 
The longitudinal position of the tubular valve 4 is nor- 
mally determined by the position of the threaded sleeve 
14. The spindle, however, can move to close the valve 
against the spring 21 if an abnormally high pressure 
should build up above the valve. The driving pinion 25 
of an electric motor is keyed to slide on the shaft, and 
meshes with the gear 15. At the upper end of the valve 
spindle, a lever 28 carries a counterweight, and is con- 
nected to an expansion-tube thermostat which is sensitive 
to change of water level. The electric motor is controlled 
by a steam flow meter provided with electrical contacts 
so that when the load on the boiler falls, the motor is 
operated and moves the valve 4 longitudinally to shorten 
the port openings ; i 
moves in the opposite direction. If low-load conditions 
are approached, the rising water level in the boiler will 
cause the valve to be rotated through the lever 28, to 


ONE HUNDRED AND 


The feed is admitted all round the fixed sleeve 7, | 


14 is | 
ed into the upper end of this support and carries | 


when the load increases, the valve | 


FORTY-SEVENTH 


and the motor will be started up to move the valve 
longitudinally and shorten the port openings. This will 
lead to a resetting of the rotational position of the valve 
by the water-level control, with the result that the port 
openings will be shorter and wider, and hence the flow 
will be less sensitive to small rotational movements of the 
valve, and be rendered more uniform. Should the 
pressure of the feed supply increase above normal, the 
pressure is transmitted past the grooves 9 to the inside 
of the sleeve 7 against the closed end of the valve, and 
the valve closes the ports and maintains the rate of flow 
constant. The valve is therefore automatically regulated 
by three factors, the water level, the load on the boiler, 
and the pressure of feed supply.—( Accepted A pril 3, 1939.) 


TEXTILE MACHINERY. 


503,612. Knitting-Machine Needle Setter. George 
Blackburn and Sons, Limited, of Nottingham, and 
G.8S. Blackburn, of Nottingham. (3 Figs.) October 8, 
1937.—The invention is an apparatus for the simple and 
accurate setting of the needles of a straight-bar knitting 
machine. The gauge bar A has a toothed front edge 
and is secured on three standards mounted on a base C, 
Below and to the rear of the gauge bar, and parallel to 


| it, is a rocking shaft with two arms D® the free ends of 


which lie below the gauge bar and are slotted to take the 
bearings for the gudgeon pins of a longitudinal attach- 


|} ment rail G to which the needle bars are secured for 


adjustment. The bearings are adjustable in the slots 
by screws, the slot in the arm at one end of the attach- 
ment rail being at right-angles to that at the other end. 
A hand lever H on the rocking shaft carries a paw! which 
engages a segmental rack on one of the standards to hold 
the attachment rail in the position to which it is raised 
by the hand lever. An arm L hinged to a bracket at 
one end of the rail carries a sliding pin L‘ in its free end, 
which engages in a slot in a plate M pivoted to a bracket 
on the base C. The rail G is held in the required angular 
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| position by locking the plate M to its bracket and is 


entirely released by withdrawing the pin L* from the 
slot. A set screw in the bracket on the end of the rail 
bears on the arm L and gives a fine angular adjustment. 
When released, the rail can be turned until the needles 
on a needle bar secured to it are horizontal, and it can 
then be locked in position by a fork and clamping screw. 
To adjust the needles, the needle bar is secured to the 
front of the attachment rail, the bearings of which are then 
adjusted to bring the needles fairly close up to the teeth 
on the front of the gauge bar. By raising and lowering 
the rail the upper and lower ends of the needles are 
brought level with the gauge bar, thus ensuring that 
all the needles are perfectly upright and parallel to each 
other. Guards prevent the needle beards from striking 
the gauge bar and being damaged when the needle-bar is 
raised and lowered. The needle bars are removed 
from the machine without disturbing the lugs which 
connect the joint pins to them and the attachment rail 
is fitted with gripping jaws N!, which are adjustable to 
hold needle bars of different length. The needle bars are 
secured to the rail by the jaws being clamped round the 
joint pins. The advantage of this arrangement is that a 
needle bar can be returned to the machine without 
having to be reset. A full-length mirror 0 which 
reflects light on to the needles is pivoted on a spindle 
carried by arms mounted on a shaft P so that it can be 
turned back out of the way when it is not in use. The 
apparatus is made universal by interchangeable gauge 
bars each corresponding to a standard needle gauge. 
Their number can be reduced by forming each gauge 
bar with teeth on both edges and making them reversible. 
(Accepted April 11, 1939.) 
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